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The Ninth Session of the Scientific Advisory Committee 

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

 

REPORT OF THE SESSION 

 

I. Introduction 

 

1. The Scientific Advisory Committee (SAC) of the Acid Deposition Monitoring Network in 

East Asia (EANET) held its Ninth Session (SAC9) from 14 to 16 October 2009 in Tsukuba, 

Japan. The Session was organized by the Secretariat for EANET and the Network Center 

(NC) for EANET, and hosted by the Government of Japan. 

 

2. The Session was attended by the members of SAC or their alternates and other nominated 

persons from the participating countries of EANET, namely: Cambodia, China, Indonesia, 

Japan, Lao PDR, Malaysia, Mongolia, Myanmar, Philippines, Republic of Korea, Russia, 

Thailand and Vietnam.    

 

3. The Session was also attended by the representative from the Norwegian Institute of Air 

Research (NILU)/Chemical Coordination Center (CCC) of the Co-operative Programme for 

Monitoring and Evaluation of the Long Range Transmissions of Air Pollutants in Europe 

(EMEP) and an expert from Malaysia as a resource person. Researchers from Japan attended 

the Session as observers.  

 

4. The List of Participants is attached as Annex 1. 

 

 

II. Opening of the Session (Agenda Item 1) 

 

5. On behalf of the Secretariat for EANET, Ms. Adelaida B. Roman, Coordinator delivered the 

Opening Remarks and conveyed her great appreciation to the SAC members for 

demonstrating strong commitment and dedication to EANET activities. She expressed the 

view that with recent catastrophic events in Asia and Pacific region including typhoon, 

earthquake and tsunami, the latest science should empower governments to act particularly 

on the issues of climate change. She pointed out that as we focus on the national and 

regional concerns, we also need to realize that there should be coherent on global issues. She 

noted the upcoming Eleventh Session of the Intergovernmental Meeting of EANET to be 

held on 19-20 November 2009 in Bangkok, Thailand. 

  

6. Mr. Toshiro Segawa, Director, Global Environmental Issues Division, Global Environmental 

Bureau, Ministry of the Environment, Japan gave the Welcome Address. He pointed out that 

several important activities, such as the development of the Medium Term Plan for EANET 

(MTP) (2011-2015) and the Second Periodic Report on State of Acid Deposition in East 
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Asia (PRSAD2) would be considered at SAC9. He expected that the MTP would propose 

necessary activities for future development of EANET.  

 

7. In his introductory remarks, the Director General of the Acid Deposition and Oxidant 

Research Center (ADORC), Dr. Hajime Akimoto informed that the year 2010 is the Tenth 

Anniversary of EANET and it is a good time to review the accomplishment in the past ten 

years and to consider future direction. Due to rapid economic growth in Asia, concern on 

Asian regional air pollution is now widely spread among policy makers. Under this situation, 

EANET should look at acid deposition in the context of Asia regional air pollution, at least 

scientifically. 

 

 

III. Election of the Officers (Agenda Item 2) 

 

8. Dr. Duong Hong Son, Director, Center for Environmental Research (CENRE), Vietnam 

Institute of Meteorology, Hydrology and Environment (IMHEN) was elected as the 

Chairperson. Prof. Hiroshi Hara, Field Science Center, Faculty of Agriculture, Tokyo 

University of Agriculture and Technology, Japan and Dr. Elizabeth Philip, Senior Research 

Officer, Forest Research Institute of Malaysia (FRIM) were elected as Vice-Chairpersons 

and Ms. Jean N. Rosete, Chief, Air Quality Management Section, Environmental 

Management Bureau, Department of Environment and Natural Resources, Philippines was 

elected as Rapporteur of the Session. 

 

9. Considering the important tasks of the SAC, such as the development of the Periodic Report, 

etc. and to ensure continuity, the next Sessions may re-elect the same bureau members for 

the succeeding two years, under the present rules of procedures. 

  

 

IV. Adoption of the Agenda (Agenda Item 3) 

 

10. The Session adopted the Agenda (EANET/SAC 9/3/1) with the following minor 

modifications: 1) The “Report from the Chairperson of the Task Force on Research 

Coordination” in the Agenda Item 13 was deleted since it is already included in the Agenda 

Item 8; and 2) Agenda Item 10 was changed to “Report on the Outcomes of the Regional 

Scientific Workshop on Acid Deposition in East Asia 2009”.  

 

 

V. Report on the Progress of EANET since the Eighth Session of the Scientific Advisory 

Committee (SAC8) and the Financial Report in 2008 (Agenda Item 4) 

 

11. The Secretariat and the NC made presentations on the Report on the Progress of EANET 

since the Eighth Session of the Scientific Advisory Committee (SAC8) (EANET/SAC 9/4/1) 

and the Financial Report of the Secretariat and the Network Center in 2008 (EANET/SAC 
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9/4/2). The Secretariat also presented the Report on the Outcomes of the Tenth Session of 

the Intergovernmental Meeting (IG10), Third Special Session and Eighth Session of the 

Working Group on Future Development (WGFD-S3 and WGFD8) (EANET/SAC 9/4/3) and 

the Second Report on Future Development of EANET (Revised Draft) (EANET/SAC 9/4/4). 

The Session was invited to make comments and suggestions concerning the reports from 

scientific and technical viewpoints.   

 

12. Major points of the discussions included: 

- It was suggested that in the Terms of Reference (TOR) for the Working Group on 

Future Development (WGFD) of Acid Deposition Monitoring Network in East Asia 

(EANET) (Preliminary Draft), paragraph 5(v), the specified title of the Instrument in the 

document (EANET/SAC 9/4/3 Annex) shall be indicated after the adoption by the 

Intergovernmental Meeting (IG).  

- Some countries suggested to use the word “Agreement” instead of “Instrument”. 

- The definition of “acid deposition” as used in Revised Draft Text of the Instrument to 

Provide a Sound Basis for Contribution to EANET was not clear from scientific 

viewpoints.  

- Some countries suggested that the possibility of designation of other entities as centers 

should be remained open in Item 13, paragraph 2 of the document EANET/SAC 9/4/3, 

Annex. 

- It was suggested that the wordings in the first TOR of the WGFD adopted by the Sixth 

Session of the Intergovernmental Meeting (IG6) in 2004 will be used in the preliminary 

TOR to read as “The members of the Working Group shall be nominated by the 

National Focal Points (NFPs) of the participating countries. Two members of the 

working group shall be nominated, one for discussions on policy and legal matters and 

the other for discussions on scientific and technical aspects. The NFPs are 

recommended to consult with national members of the SAC in nominating their 

Working Group members for scientific and technical aspects.”  

 

 

VI. Review of the Data Report 2008 (Agenda Item 5) 

 

13. The NC presented the draft Data Report 2008 (EANET/SAC 9/5). The report included the 

wet deposition monitoring data, dry deposition monitoring data, soil and vegetation 

monitoring data and inland aquatic environment monitoring data from the monitoring 

activities carried out by the participating countries in 2008, which were submitted to the NC. 

The Session was invited to review the Data Report 2008 and make comments, as 

appropriate. 

 

14. Major discussions were as follows: 

 

i. General 
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- It was suggested that the detailed information of new monitoring sites, such as site name, 

start date of the monitoring, diagrams of the location, analytical conditions, etc. should 

be included in the Data Report. 

- It was informed that the NC has already requested the national centers to make efforts to 

analyze all the mandatory parameters.  

 

ii. Wet deposition monitoring data  

- It was clarified that the data of Vientiane site in Lao PDR would be included in the final 

version of the report. 

- Clarification was made that the annual data for 2008 for three sites in Republic of Korea 

would be incorporated in the final version.  

 

iii. Dry deposition monitoring data 

- Following the comments on possible use of the passive sampler for ozone measurement, 

it was suggested that the clear direction on its applicability should be considered by the 

Task Force on Monitoring for Dry Deposition. 

- Clarification was made that the time variations of monitoring results had been endorsed 

over the detection limit as shown in table 4.40 of the Data Report. 

 

iv. Soil and vegetation monitoring data 

- The latest soil data of the monitoring sites in Vachiralongkorn Dam, Thailand could not 

be directly compared with the data from previous years due to inconsistency of the 

methodology used. It was pointed out that the samples have been collected according 

the EANET method since 2008.  

 

v. Inland aquatic environment monitoring data 

- At Zhuxiandong, China, the monitoring site was changed from reservoir to stream. It 

was suggested that information on the change of sites should be clearly described to 

avoid confusion in the future assessment.  

- A suggestion was made to review the monitoring data of Terelj River since the cations 

concentrations were much higher than those of anions.   

 

15. The Session endorsed the Data Report 2008, with necessary revisions. 

 

 

VII.  Overview of the National Monitoring Plans of the Participating Countries (Agenda 

Item 6) 

 

16. The NC presented an overview of the National Monitoring Plans of the Participating 

Countries (EANET/SAC 9/6). The Session was informed that to date, there are 56 wet 

deposition monitoring sites, 47 dry deposition monitoring sites, 28 soil and vegetation 
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monitoring sites and 18 inland aquatic monitoring sites in EANET. The Session was invited 

to discuss and make recommendations on this topic, as appropriate. 

 

17. Major points of discussions were as follows: 

 

- It was suggested that some information on optional parameters should be included in the 

Data Report.  

- Regarding the changes of site category, it was suggested that detailed information 

should be clearly described in the Data Report.  

 

 

VIII. Review of the Report on the Inter-laboratory Comparison Projects 2008 (Agenda Item 

7) 

 

18. The NC presented the Report of the Inter-laboratory Comparison Projects 2008 on wet 

deposition, dry deposition (filter pack method), soil and inland aquatic environment 

(EANET/SAC 9/7). The Session was invited to review the report and make 

recommendations, as appropriate. 

 

19. Major clarifications and discussions on this topic included the following: 

   

Wet Deposition  

- The Session was informed that an external researcher commended the high quality of 

EANET data.  

 

Soil 

- On possible solutions of outliers, the NC has already contacted the relevant laboratories 

and analysts to discuss the problems and possible solutions. 

 

20. The Session adopted the Report on the Inter-laboratory Comparison Projects 2008.  

 

21. The Session was further informed that the NC has started dispatching the samples for the 

Inter-laboratory Comparison Projects 2009 to the participating countries in October 2009. 

Participating countries were requested to keep the deadlines for submission of the results to 

the NC.  

 

 

IX. Consideration of the Reports from the Chairpersons of the Task Forces (TFs) and 

Expert Groups (EGs) of Scientific Advisory Committee (SAC) (Agenda Item 8) 

  

Task Force on Soil and Vegetation Monitoring  
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22. The Chairperson of the Task Force on Soil and Vegetation Monitoring presented a Progress 

Report on the Activities of the Task Force on Soil and Vegetation Monitoring (EANET/SAC 

9/8/1) including the draft Guideline for the Catchment-scale Monitoring in East Asia 

(EANET/SAC 9/8/1 Annex 2) for future monitoring.  

 

23. Major comments and discussions included the following: 

- It was suggested that urban forest or park could be one of the potential sites for the 

ozone trial campaign since damages on plants might be easier to detect. 

- A view was expressed that impacts on crop production should be taken into account for 

identification of the areas susceptible to acid deposition.  

- It was clarified that the TF may include one or two experts on inland aquatic 

environment.  

- Clarification was made that streams and related biogeochemical processes in the forest 

catchment would be the main targets in the catchment-scale monitoring.  

- It was suggested that lakes should also be taken into consideration for some catchments.  

 

Task Force on Monitoring Instrumentation  

 

24. The NC, on behalf of the Chairperson of the Task Force on Monitoring Instrumentation, 

presented a Progress report on activities of the Task Force on Monitoring Instrumentation 

(EANET/SAC 9/8/2). 

  

25.  Major comments and discussions included:  

- Some countries reported that new sites have been established and that new monitoring 

instruments were installed in some sites.  

- It was informed that the project on Feasibility Study on Low Cost Methodologies for 

Monitoring Air Concentrations is currently being implemented in some participating 

countries. 

 

Expert Group on Dry Deposition Flux Estimation  

 

26. The Chairperson of the Expert Group on Dry Deposition Flux Estimation presented a 

Progress Report on the Preparation of the Technical Manual on Dry Deposition Flux 

Estimation (EANET/SAC 9/8/3). 

 

27. Major comments and discussions included the following: 

- It was suggested that dry deposition flux should be estimated for gaseous species prior 

to particulate species since uncertainties still remained for the particulate species.  

- Since three sub-bodies of SAC, namely: Task Force on Monitoring for Dry Deposition, 

Task Force on Monitoring Instrumentation and Expert Group on Dry Deposition Flux 

Estimation are discussing the dry deposition issues, a suggestion was made to enhance 

communication among these bodies. 



EANET/SAC 9/17 

Page 7 

 

- The draft Technical Manual on Dry Deposition Flux Estimation will be presented to the 

Tenth Session of the Scientific Advisory Committee (SAC10) for endorsement. 

- The NC will communicate with the participating countries to provide the necessary 

meteorological parameters for estimation of dry deposition flux for the Periodic Report. 

 

Expert Group on Revision of the Technical Manual on Wet Deposition Monitoring  

 

28. The Chairperson of the Expert Group on Revision of the Technical Manual on Wet 

Deposition Monitoring presented a Progress Report on Revision of the Technical Manual on 

Wet Deposition Monitoring (EANET/SAC 9/8/4). 

 

29. Major comments and discussions included the following: 

- Clarification was made on three research projects, namely:  HCO3
-
 index experiment, 

inter-comparison project for the field operation (reference method), and analysis of 

organic acids.  

- It was informed that the final draft of the technical manual would be submitted to the 

SAC10 for consideration and possible adoption. 

 

Expert Group on Revision of the Technical Manual on Inland Aquatic Environment 

Monitoring  

 

30. The Chairperson of the Expert Group on Revision of the Technical Manual on Inland 

Aquatic Environment Monitoring presented a Progress Report on Revision of the Technical 

Manual on Inland Aquatic Environment Monitoring (EANET/SAC 9/8/5). 

 

31. Major comments and discussions include the following: 

- It was informed that the final draft of the technical manual would be submitted to 

SAC10. 

- Clarification was made that methodologies on river monitoring were modified in the 

revised technical manual, while those of lakes were also slightly modified.  

- It was clarified that monitoring of lakes will still be included in the revised technical 

manual, although the rivers and streams would be highlighted to give flexibility in 

situations where there is difficulty in finding appropriate monitoring sites. 

- A view was expressed that the revised technical manual should take into consideration 

the high surface runoff due to heavy rainfall. 

 

Task Force on Research Coordination  

 

32. The Chairperson of the Task Force on Research Coordination presented a Progress Report 

on the Activities of the Task Force on Research Coordination (EANET/SAC 9/8/6). 

 

33. Major comments and discussions included: 
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- It was informed that the researchers involved in the high priority research project 

“Analysis of existing data for improving the understanding the status of acidification in 

East Asia” that was presented in the RSW2009 are Prof. Hiroshi Hara, Dr. Kazuhide 

Matsuda, Dr. Wilfredo Carandang and Dr. Apolonio Ocampo. 

  

Task Force on Monitoring for Dry Deposition  

 

34. The Chairperson of the Task Force on Dry Deposition Monitoring presented a Progress 

Report on Activities of the Task Force on Monitoring for Dry Deposition (EANET/SAC 

9/8/7) including preparation of the draft Strategy Paper for Future Direction of Monitoring 

for Dry Deposition of EANET and a recommendation on establishment of the Expert Group 

on Preparation of the Technical Manual for Air Concentration Monitoring. SAC9 was 

invited to consider the recommendations by the Task Force. 

 

35. Major comments and discussions included: 

- It was clarified that the Task Force will convene another meeting in July next year and 

the meeting period will be 2 days to have more time for deliberation and discussions. 

 

36. The Session endorsed the Table of Contents of the draft strategy paper.  

 

37. The Session agreed to submit the proposal on the establishment of the new Expert Group on 

Preparation of the Technical Manual for Air Concentration Monitoring and its TOR attached 

as Annex 3, with Dr. Duong Hong Son as the Chairperson to the Eleventh Session of the 

Intergovernmental Meeting (IG11), for its consideration and endorsement. 

 

 

X. Establishment of the Drafting Committee (DC) of the Second Periodic Report on the 

State of Acid Deposition in East Asia (PRSAD2) (Agenda Item 9) 

 

38. The NC presented the proposal to establish the Drafting Committee (DC) of the Second 

Periodic Report on the State of Acid Deposition in East Asia (PRSAD2) (EANET/SAC 9/9). 

 

39. Major comments and discussions included the following: 

- The Session agreed to apply the Procedures to prepare the Periodic Report on the State 

of Acid Deposition in East Asia (EANET/SAC 4/16 Annex II), as approved by the 

Fourth Session of SAC in 2004.  

- It was decided that Dr. Duong Hong Son, as Chairperson of SAC9 be the Chairperson 

of the DC.  

- The list of the members of the DC as decided by the SAC is attached as Annex 2.  

- The Session agreed to dissolve the EG on Preparation of PRSAD2 upon establishment 

of the DC.  
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XI. Report on the Outcomes of the EANET Regional Scientific Workshop on Acid 

Deposition in East Asia 2009 (Agenda Item 10) 

 

40. The NC presented the Report on the Outcomes of the EANET Regional Scientific Workshop 

on Acid Deposition in East Asia 2009 (EANET/SAC 9/10). Three sessions which included: 

Analysis of the current state and long-term trends of wet and dry deposition (Session I), 

Modeling analysis of regional air pollution in East Asia (Session II) and Results of studies 

on ecological and human health impacts of acid deposition and related air pollution (Session 

III) were held. The recommendations from the participants for the development of PRSAD2 

and future activities of EANET were presented.  

 

 

XII.  Consideration of the Draft Mid-Term Report on Implementation of the Strategy on 

EANET Development (2006-2010) from scientific and technical viewpoints (Agenda 

Item 11) 

 

41. The NC made a presentation on the Draft Mid-Term Report on Implementation of the 

Strategy on EANET Development (2006-2010) (EANET/SAC 9/11). The Session was 

informed on the status of implementation of the scientific activities.  

 

42. Major comments and discussions included the following: 

- Clarification was made that scientists from participating countries could be seconded to 

the NC to carry out atmospheric and ecological research, if some logistics could be 

sorted out. 

- It was suggested that a Gantt chart should be prepared to indicate the activities and 

accomplishment.  

 

 

XIII. Consideration of the Draft Medium Term Plan (MTP) for EANET (2011-2015) from 

scientific and technical viewpoints (Agenda Item 12) 

 

43. The NC made a presentation on the Draft Medium Term Plan (MTP) for EANET (2011-

2015) (EANET/SAC 9/12) which was revised based on the discussion at the Eighth Session 

of the Working Group on Future Development of EANET (WGFD8). The Session was 

invited to discuss, make comments and provide guidance from scientific viewpoints.  

 

44. Major comments and discussions included the following: 

- It was clarified that although the development of the MTP was under the TOR of the 

WGFD based on the decision of the IG10, collaboration with the SAC is necessary on 

the scientific issues.    

- Due to limited time to discuss fully the contents of the MTP, the Session decided that 

the SAC members would send their additional comments on the MTP to the NC by 31 

October 2009.   
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- It was suggested that the SAC prepare a separate scientific strategy paper to highlight 

the scientific activities planned under the various TFs and EGs. This would be discussed 

further at SAC10.  

 

 

XIV. Consideration of future activities of EANET (Agenda Item 13) 

 

Joint research activities on modeling studies for Asia 

 

45. The NC presented the Report on Joint Research Activities on Modeling Studies for Asia 

(EANET/SAC 9/13/1). 

 

46. Major comments and discussions included: 

- Clarification was made that the areas near the equator are usually excluded from the 

regional models due to difficulties simulating the meteorological condition. It was 

clarified further that global model can cover this part.  

- The common emission inventory has been used for MICS-Asia Phase II.  

- It was mentioned that the results from the Joint Research Activities on Modeling 

Studies in Asia is expected to be completed by middle of 2010 and might be references 

in preparing the PRSAD2. 

 

Monitoring and QA/QC system of ozone in Japan 

 

47. The NC presented the Monitoring and QA/QC system of ozone in Japan. 

 

48. Major comments and discussions were as follows: 

- Clarification was made that ozone calibration system using the secondary standard will 

be promoted within the Japanese network. It was informed that the NC could provide 

Japanese ozone calibration instrument to the EANET sites, if requested. 

- A number of air quality monitoring sites have been established to promote continuous 

air quality monitoring system in Japan. Some sites in local city in Japan recently 

showed high ozone concentration. 

 

 

XV. Consideration of the Work Program and Budget of EANET in 2010 from scientific and 

technical viewpoints (Agenda Item 14) 

 

49. The Work Program and Budget of EANET in 2010 (Draft) (EANET/SAC 9/14) was 

presented by the Secretariat and the NC. This document was prepared for consideration and 

adoption by the IG11. The Session was invited to make comments on the document from the 

scientific and technical viewpoints. 

 

50. Major discussions and clarifications were as follows: 
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- Clarification was made on the Regional Scientific Workshop on Air Pollution and Acid 

Deposition to be held back-to-back with SAC10 in 2010, in any participating countries. 

It was then agreed to change the name of the workshop to “Regional Scientific 

Workshop on Acid Deposition” as mentioned in the Strategy on EANET Development 

(2006-2010) and that planning of this event shall be done in consultation with SAC, 

bureau members and TF Chairpersons through the NC.  

- It was suggested that the necessary budget for publication of the EANET Science 

Bulletin should be included in the NC budget in 2010. 

- One country pointed out that the activities of TFs and EGs should be regarded as major 

activities of EANET and therefore, would be covered by the Secretariat budget. 

- The Chairperson of the TF on Research Coordination requested the NC to use the 

unspent money for Fellowship Program in 2009 for the next year. 

  

 

XVI. Updates on the activities of other regional and international initiatives on acid 

deposition and transboundary air pollution (Agenda Item 15) 

 

51. Dr. Wenche Aas, Senior Scientist of Norwegian Institute of Air Research introduced the 

recent activities in EMEP which included the development of EMEP Strategy for 2010-

2019, Revision of the Gothenburg Protocol, activities of the Task Force on Hemispheric 

Transport Air Pollution (TF HTAP), intensive observation campaign, and improvement of 

particulate matter monitoring and modeling. She also provided clarifications on the 

establishment and operation of supersites under EMEP Program as well as the monitoring of 

organic carbon. 

 

 

XVII. Other Issues (Agenda Item 16) 

 

52. Regarding the database of the EANET data, the following comments and discussion were 

made: 

 

- The Session requested the NC to consider the possibility of implementing the two 

projects relating to the development of database of EANET monitoring data in the 

participating countries and a website for the data download system within the period of 

the current Strategy on EANET Development (2006-2010), as they are considered to be 

very important. 

- Regarding the first project, the NC will communicate with participating countries to 

identify the individual country’s needs.  

- For the website data download system, the NC will provide the downloadable monthly 

data in excel format in the EANET website. The download system of hourly data will 

be considered by the NC at a later stage.  

- A suggestion was made that a simple security system could be accepted for the 

scientific data.  
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XVIII. Consideration and adoption of the Report of the Session (Agenda Item 17) 

 

53. The Report of the Session (EANET/SAC 9/17) was considered and adopted. 

 

 

XIX. Closing of the Session (Agenda Item 18) 

 

54. The Session expressed its deepest gratitude to the Secretariat and the NC for organizing 

SAC9. The Session also appreciated the efforts made by the Chairperson, Vice-

Chairpersons, Rapporteur and resource persons. 

 

55. The Session was officially closed by the Chairperson, thanking all the participants for their 

great contributions. 
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 Annex 1 

 

List of Participants 
 

 
Participating Countries 

 

Cambodia 

 

Mr. Hang Dara 

Deputy Chief of Air Quality, Noise and 

Vibration Management Office 

Department of Environmental Pollution 

Control 

Ministry of Environment 

 

Ms. Peou Phalla 

Senior Technician Officer 

Department of Meteorology 

Ministry of Water Resources and Meteorology 

 

 

China 

 

Dr. Li Jianjun 

Senior Engineer 

Department of Air Quality Monitoring 

China National Environmental Monitoring  

Center (CNEMC) 

 

Mr. Zheng Haohao 

Senior Engineer 

Department of Air Quality Monitoring 

China National Environmental Monitoring  

Center (CNEMC) 

 

 

Indonesia 

 

Prof. Dr. R.T.M. Sutamihardja 

Lecturer, Bogor Agricultural University and  

University of Indonesia 

Graduate School 

Bogor Agricultural University 

 

Dr. Esrom Hamonangan 

Head of Monitoring Division 

Environmental Monitoring Department 

Ministry of Environment 

 

 

 

 

 

 

 

 

 

Japan 

 

Prof. Seiichi Ohta 

Professor of Forest Soil Science 

Graduate School of Agriculture 

Kyoto University 

 

Prof. Hiroshi Hara 

Professor, Field Science Center 

Faculty of Agriculture 

Tokyo University of Agriculture and  

Technology 

 

Mr. Toshiro Segawa 

Director 

Global Environmental Issues Division 

Global Environmental Bureau 

Ministry of the Environment 

 

Mr. Nobuhiro Kino 

Deputy Director 

Global Environmental Issues Division 

Global Environmental Bureau 

Ministry of the Environment 

 

 

Lao PDR 

 

Ms. Sisouphanh Luangrath 

Deputy Director General 

Water Resources and Environment Research  

Institute 

Water Resources and Environment  

Administration 

 

Ms. Setouvanh Phanthavongsa 

Acting Director 

Environment Quality Monitoring and  

Hazardous Chemical Center 

Water Resources and Environment Research  

Institute 

Water Resources and Environment  

Administration 
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Malaysia 

 

Dr. Elizabeth M.P. Philip 

Head, Climate Change & Forestry Programme 

Forest Research Institute of Malaysia (FRIM) 

 

Prof. Nik Muhamad Majid 

Professor 

Faculty of Forestry 

Universiti Putra Malaysia 

 

 

Mongolia 

 

Dr. Azzaya Dolgorsuren 

Scientist 

Climate Change and Environmental Research  

Division 

Institute of Meteorology and Hydrology 

 

Ms. Suren Otgonjargal 

Engineer 

Water Quality Monitoring and Acid Deposition  

Monitoring Division 

Central Laboratory of Environment and  

Metrology 

 

 

Myanmar 

 

Ms. Ni Ni Khine 
Staff Officer 

Department of Meteorology and Hydrology 

Ministry of Transport 

 

Ms. Tin Tin Htwe 

Deputy Superintendent 

Department of Meteorology and Hydrology 

Ministry of Transport 

 

 

Philippines 

 

Engr. Jean N. Rosete 

Chief 

Air Quality Management Section 

Environmental Management Bureau 

Department of Environment and Natural  

Resources 

 

Prof. Wilfredo M. Carandang 

Professor 

Institute of Renewable Natural Resources 

College of Forestry and Natural Resources 

University of the Philippines Los Baños 

 

 

Republic of Korea 

 

Dr. Kim Jeong-Soo 

Director 

Air Quality Research Division of Climate and  

Air Quality Research Department 

National Institute of Environmental Research 

 

Prof. Cho Seog-Yeon 

Professor 

Department of Environmental Engineering 

Inha University 

 

 

Russia 

 

Dr. Tamara V. Khodzher 

Deputy Director 

Limnological Institute, SB RAS 

 

Dr. Sergey Gromov 

Head of Scientific Sector 

Environmental Pollution Department 

Institute of Global Climate and Ecology,  

Roshydromet and RAS 

 

 

Thailand 

 

Dr. Pojanie Khummongkol 

Associate Professor 

Environmental Technology Division 

King Mongkut’s University of Technology  

Thonburi 

 

Dr. Wijarn Simachaya 

Director 

Air Quality and Noise Management Bureau 

Pollution Control Department 

 

 

Vietnam 

 

Dr. Duong Hong Son 

Director 

Center for Environmental Research 

Vietnam Institute of Meteorology, Hydrology  

and Environment 

 

Ms. Nguyen Giang Thu 

Deputy General Director 

Department of Science, Technology and  

Environment 

Ministry of Agriculture and Rural  

Development 
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International Organizations etc. 

 

NILU 

 

Dr. Wenche Aas 

Senior Scientist 

Department of Atmospheric and Climate  

Research 

Norwegian Institute for Air Research  

(NILU)/EMEP Chemical Coordination Center 

Norway 

 

 

 

Resource Person 

 

Ms. Leong Chow Peng 

Malaysia  

 

 

 

Observers 

 

Japan 

 

Dr. Hideaki Nakane 

Director 

Asian Environment Research Group 

National Institute for Environmental Studies 

Japan 

 

Dr. Toshimasa Ohara 

Chief 

Asian Environmental Research Program 

National Institute for Environmental Studies 

Japan 

 

Mr. Kazuto Suda 

Senior Coordinator for Global Atmosphere 

Watch 

Atmospheric Environment Division 

Global Environment and Marine Department 

Japan 

 

Dr. Tsumugu Totsuka 

Senior Adviser 

Acid Deposition and Oxidant Research Center 

Japan 

 

 

 

 

 

 

 

 

Secretariat 

 

Network Center 

 

Dr. Hajime Akimoto 

Director General 

Acid Deposition and Oxidant Research Center 

 

Dr. Jesada Luangjame 

Deputy Director General 

Acid Deposition and Oxidant Research Center 

 

Mr. Takaaki Ito 
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Annex 2 

 

 

List of the Members of Drafting Committee for PRSAD2 
 

 

Chairperson:  Dr. Duong Hong Son 

 

Cambodia:  Mr. Hang Dara 

China:   To be decided 

Indonesia:  Prof. R. T.  Sutamihardja 

Japan:   Prof. Hiroshi Hara 

Lao PDR:  Ms. Sisouphanh Luangrath 

Malaysia:  Prof. Nik Muhamad Majid 

Mongolia:  Dr. Erdenebart Eldev-Ochir  (To be confirmed) 

Myanmar:  Dr. Hrin Nei Thiam 

Philippines:  Prof. Wilfredo Carandang 

R. of Korea:  Prof. Cho Seog-Yeon 

Russia:   Dr. Sergey Gromov 

Thailand:  Dr. Pojanie Khummongkol 

Vietnam:   Mr. Nguyen Dinh Luong 
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Annex 3 

 

 

Expert Group on Preparation of the Technical Manual 

for Air Concentration Monitoring 

 

 

Draft TOR 

 

 

 

Composition of the Expert Group (6-7 members) 

 

- Chairperson: Dr. Duong Hong Son (Vietnam) 

- Experts: from selected countries and related international organizations 

- Secretariat: Network Center 

 

 

Draft Terms of Reference 

 

- Review the Technical Document for Filter Pack Method in East Asia and the 

QA/QC Program for the Air Concentration Monitoring in East Asia 

- Identification of monitoring methods suitable for EANET air concentration 

monitoring 

- Preparation of the Technical Manual for Air Concentration Monitoring based on 

the identified monitoring methods 

 

 

Recommended Timetable 

 

Early 2010: Nomination of the members of the Expert Group 

 

Middle of 2010: The first meeting of the Expert Group to discuss the Table of Contents of 

the Technical Manual for Air Concentration Monitoring 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

Volu

 
 

REPORT ON THE PROGRESS OF EANET SINCE THE EIGHTH SESSION 
OF THE SCIENTIFIC ADVISORY COMMITTEE (SAC8)  

 
 

I. INTRODUCTION 
 
1. This document is prepared to report the progress of the Acid Deposition Monitoring 

Network in East Asia (EANET) activities since the Eighth Session of the Scientific 
Advisory Committee (SAC8) held on 15-17 October 2008 in Hanoi, Viet Nam. 

 
2. The activities of EANET implemented during this period were guided by the “Strategy 

on EANET Development (2006-2010)” adopted at the Eighth Session of the 
Intergovernmental Meeting (IG8) held in November 2006 in Hanoi, Viet Nam, and in 
accordance with the Work Program and Budget of EANET in 2008 and 2009 adopted 
at the Ninth Session of the Intergovernmental Meeting (IG9) and the Tenth Session of 
the Intergovernmental Meeting (IG10) respectively. 

 
 
II. INSTITUTIONAL AND ADMINISTRATIVE ARRANGEMENT 
 

ntary financial contribution from the participating countries 
 

[Secretariat Budget] 
 
3. In March 2009, the Ministry of the Environment (MOE), Japan and the United Nations 

Environment Programme, Regional Resource Centre for Asia and the Pacific (UNEP 
RRC.AP) signed an agreement regarding the Japanese government contribution for the 
budget of the Secretariat activities in 2008. In accordance with the contract, the 
contribution from Japan was made in March 2009. 
 

4. Following the Revised Procedures and Guideline for Voluntary Contribution to 
EANET (EANET/IG 9/7.rev1) adopted at the IG9 in 2007 and the Work Program and 
Budget of EANET in 2009, participating countries such as Cambodia, Lao PDR, 
Mongolia, Republic of Korea and Thailand made contributions to the Secretariat 
budget for the year 2009. Japan made contributions for the year 2008, this year and 
China also transferred their contributions to the Secretariat budget for two years (2007 
and 2008).  
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[Network Center Budget] 
 
5. In March 2009, MOE, Japan and the Japan Environmental Sanitation Center (JESC) 

also signed agreements regarding Japanese contribution for the budget for 
implementation of the Network Center (NC) core and additional budget activities in 
2008 and for the first quarter of 2009. In accordance with the contract, the contribution 
from Japan was made in March 2009. 
 

6. In accordance with the Revised Procedures and Guideline for Voluntary Financial 
Contribution to EANET and the Work Program and Budget of EANET in 2009, 
Mongolia and Thailand made contributions to the NC core budget for the year 2009 in 
March 2009. Cambodia and Lao PDR also contributed to the NC core budget for the 
year 2009 in June and July 2009 respectively. 
 

7. In June 2009, the Secretariat and the NC finalized the contract regarding the fellowship 
program in 2009. 
 
f recruitment 

 
[Network Center] 

 
8. Dr. Hajime Akimoto was appointed by JESC as the Director General (DG) of the Acid 

Deposition and Oxidant Research Center (ADORC) from 1 April 2009 upon the 
retirement of Dr. Hiromasa Ueda. 
 

9. In accordance with the “Guidelines for Recruiting the Deputy Director General of 
ADORC in charge of the NC of EANET (2008)”, JESC in cooperation with the 
Secretariat for EANET carried out the recruitment procedure of the next Deputy 
Director General (DDG) of ADORC in charge of the NC from September 2008. The 
Selection Committee of JESC met in December 2008, and selected Dr. Supat 
Wangwongwatana, Thailand as the final candidate. After considering the comments 
from the participating countries, he was selected as DDG of ADORC in charge of the 
NC by JESC in January 2009. 
 

10. However, later he informed that it is difficult for him to assume the post within several 
months due to circumstances in Thailand. JESC decided to restart the recruitment 
procedures and an invitation to recommend candidates for the post was sent by the 
Secretariat to the National Focal Points (NFPs) on 4 May 2009. The deadline of the 
application was 30 June 2009. 

 
11. The Selection Committee Meeting held on 17 July 2009 has selected Dr. Jesada 

Luangjame from Thailand as the final candidate for this position. After considering the 
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comments from the participating countries, he was selected as DDG of ADORC in 
charge of the NC by JESC. In accordance with the contract with JESC, he started on 
his EANET tasks in ADORC from October 2009. 
 
lication of proceedings, summaries of the meetings and newsletters, etc. 

 
12. Two issues of the EANET Newsletter, dated December 2008 and June 2009, were 

published by the Secretariat in collaboration with the NC.  
 

13. After the SAC8, publications of proceedings and summaries of the following meetings 
were completed and distributed to the participating countries and participants of the 
sessions:  

- Tenth Session of the Intergovernmental Meeting (IG10) 
- Seventh Session of the Working Group on Future Development of EANET 

(WGFD7) 
- Eighth Session of the Scientific Advisory Committee (SAC8) 
- Ninth Senior Technical Managers’ Meeting (STM9) 
- Ninth Workshop on Public Awareness for Acid Deposition Problems 

(WSPA9) 
 

14. The SAC8 endorsed the EANET Science Bulletin, Volume 1, prepared by the NC. The 
bulletin was published in early November 2008 and distributed to participating 
countries of EANET and related organizations in January 2009. It was also issued on 
EANET website in April 2009. 

 
15. A Handbook on Multilateral Cooperation on Air Pollution: Science, Policy and 

Negotiations for Agreements/Instruments was drafted by the United Nations 
Environment Programme (UNEP) in collaboration with the Swedish International 
Development Cooperation Agency (Sida). This draft handbook was part of the 
references for the Capacity Building Workshop for Policy Makers of EANET held in 
May 2009 supported by UNEP.  

 
III. EANET MEETINGS  

 
Scientific Advisory Committee (SAC) 
 

16. The SAC8 was held on 15-17 October 2008 in Hanoi, Viet Nam in order to discuss all 
important technical and scientific issues of EANET including the review of progress of 
the Strategy on EANET Development (2006-2010). Major decisions/discussions during 
the SAC8 included the following: 

 
1) Report on progress of EANET since SAC7 and Financial Report in 2007; 
2) Review and adoption of the Data Report 2007; 
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3) Consideration of updated National Monitoring Plans of the participating 
countries; 

4) Review and adoption of the Report of the Inter-laboratory Comparison projects 
in 2007 and consideration of recommendations for improvement of QA/QC 
activities; 

5) Consideration of updated National Monitoring Plans of the participating 
countries; 

6) Consideration of the Reports from the Chairpersons of the Task Forces and 
Expert Groups of SAC: 
- Draft Guidelines and Procedures for Establishment of Task Forces and 

Expert Groups under SAC 
- Reports of the First Meetings of the Task Forces and Expert Groups 

(TFs/EGs) under SAC from the Chairpersons of the TFs/EGs 
7) Consideration of research activities and other scientific activities on acid 

deposition including collaboration with regional/international initiatives; 
8) Review of progress of the scientific activities of the Strategy on EANET 

Development (2006-2010); 
9) Consideration of Work Program and Budget of EANET in 2009 (from scientific 

and technical viewpoints); and 
10) Activities of other regional and international initiatives on acid deposition and 

transboundary air pollution. 
 

17. The Ministry of the Environment, Japan has officially notified the Secretariat of their 
intention to host the Ninth Session of the Scientific Advisory Committee (SAC9). The 
Session will be held on 14-16 October 2009 in Tsukuba, Japan. The Regional Scientific 
Workshop on Acid Deposition in East Asia 2009 will be held back-to-back with the 
SAC9 on 12-13 October 2009 in Tsukuba, Japan to discuss the “Current state and 
long-term trends of wet and dry deposition”, “Results of modeling analysis of regional 
air pollution in East Asia”, “Results of studies on ecological and human health impacts 
of acid deposition and related air pollutants”, etc. The members of the SAC will also be 
invited to attend this workshop. 

 
Intergovernmental Meeting of EANET (IG) 

 
18. The Intergovernmental Meeting (IG) of EANET held its Tenth Session in Chiang Mai, 

Thailand on 20-21 November 2008. The Session made decisions and guidance on the 
implementation of EANET activities. The details are provided in the document 
EANET/SAC 9/4/3. 

 
19. The Session endorsed the following three high-priority research projects proposed by 

SAC. (Ref.: paragraph 56) 
- Aerosol Deposition Studies in Forests for Improvement of Estimation Method 

for Dry Deposition; 
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- Feasibility Study on Low Cost Methodologies for Monitoring Air 
Concentrations; and 

- Analysis of Existing Data for Improving the Understanding of the Status of 
Acidification in East Asia. 

 
20. In response to the proposal from SAC8 to change the name of the “Task Force on Dry 

Deposition Monitoring” to “Task Force on Air Quality Monitoring and Dry 
Deposition,” the Session suggested that SAC reconsider the renaming as “Task Force 
on Monitoring for Dry Deposition,” and make related modifications to the Terms of 
Reference of this task force. The Session approved the “Procedures for Establishing 
Task Forces and Expert Groups under the Scientific Advisory Committee of EANET” 
and the “Terms of Reference of the Task Forces and Expert Groups (Draft)”, subject to 
the revisions stated above. 

 
Working Group on Future Development of EANET (WGFD) 

 
21. The Third Special Session of the WGFD (WGFD-S3) was held on 19 November in 

Chiang Mai, Thailand back-to-back with the IG10. The Session discussed the Revised 
Draft Text of the Instrument to Provide a Sound Basis for Contribution to EANET and 
the Draft Report of the WGFD on the Text of the Instrument to Provide a Sound Basis 
for Contribution to EANET (Fourth Draft). 
 

22. The Eighth Session of the WGFD (WGFD8) was held in Pattaya, Thailand on 29-31 
July 2009. The Session discussed the Revised Draft Text of the Instrument to Provide a 
Sound Basis for Contribution to EANET, Draft Explanatory Note for Obtaining the 
Signatures for the Instrument, Draft Second Report on Future Development of EANET, 
Draft Mid-Term Report on Implementation of the Strategy on EANET Development 
(2006-2010), Draft Strategy on EANET Development (2011-2015), Second Report for 
Policy Makers on EANET (Final Draft), Draft Report on Progress of EANET since the 
IG10, Draft Financial Report of the Secretariat and the NC in 2008, and Draft Work 
Program and Budget in 2010 for EANET. The Session achieved significant progress on 
the revised draft Text of the Instrument which will be submitted to the Eleventh 
Session of the Intergovernmental Meeting (IG11) to be held in November 2009.  
 
Senior Technical Managers’ Meeting (STM) 
 

23. On 18 March 2009, the NC sent an invitation letter to all NFPs of EANET participating 
countries to host the Tenth Senior Technical Managers’ Meeting (STM10). Since the 
NC did not receive any offer from the participating countries, it was decided that the 
STM10 be held in Pathumthani, Thailand on 26-28 August 2009, back-to-back with the 
Second Meeting of the Task Force on Monitoring Instrumentation. Major discussion 
items during the STM10 were as follows: 
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- Report on progress of EANET since STM9; 
- Update of national monitoring plans of the participating countries; 
- Consideration of the preliminary draft Data Report 2008; 
- Consideration of the preliminary draft Report on Inter-laboratory Comparison 

Projects in 2008; 
- Progress report on scientific and technical activities of EANET; and 
- Importance of ozone and aerosol measurements in East Asia. 

 
Meetings of the Task Forces and Expert Groups established under SAC 

 
24. The NC has continued its task as the secretariat of the TFs/EGs. The NC contacted the 

Chairpersons of the TFs/EGs to discuss on dates, agenda of the second meeting and 
also membership of the TFs/EGs as appropriate. The latest Chairpersons and members 
of the TFs/EGs, and schedule of their meetings are attached as Annex 1. 
 

25. After the SAC8, the following TFs/EGs meetings were held to discuss the important 
issues of each TF or EG in accordance with the TOR, future plan, etc. 

- Second Meeting of the Expert Group on Dry Deposition Flux Estimation (19 
February 2009, Tokyo, Japan) 

- Second Meeting of the Task Force on Soil and Vegetation Monitoring (15-16 July 
2009, Niigata, Japan) 

- Second Meeting of the Expert Group on Revision of Technical Manual on Inland 
Aquatic Environment Monitoring (6-7 August 2009, Niigata, Japan) 

- Second Meeting of the Task Force on Monitoring Instrumentation (25 August 
2009, Pathumthani, Thailand) 

- Second Meeting of the Expert Group on Revision of Technical Manual on Wet 
Deposition Monitoring (1-2 October 2009, Niigata, Japan) 

- Second Meeting of the Task Force on Research Coordination (13 October 2009, 
Tsukuba, Japan) 

 
26. Following TF meeting will be held during the SAC9. 

- Second Meeting of the Task Force on Monitoring for Dry Deposition (14 October 
2009, Tsukuba, Japan) 

 
 
IV. INTERNATIONAL COOPERATION - PARTICIPATION IN MEETINGS AND 

WORKSHOPS RELATED TO EANET 
 

Model Inter-Comparison Study in Asia (MICS-Asia) 
 
27. The 11th Workshop on the Transport of Air Pollution in Asia held at the International 

Institute for Applied Systems Analysis (IIASA), Austria on 26-27 February 2009 was 
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financially supported using additional budget of EANET. Collaboration between 
MICS-Asia members and ADORC scientists will be continued in the next phase of 
activities. The outputs are expected to contribute to the preparation of the next Periodic 
Report on the State of Acid Deposition in East Asia (PRSAD) and provide useful 
information for future development of EANET.  

 
Collaborative Action Network (CAN) 

 
28. The NC participated in the Ninth Collaborative Action Network (CAN) Meeting held 

on 5 March 2009 in Pathumthani, Thailand that brings together CAN partners and 
donors of UNEP to exchange information and communicate on issues of common 
interest. UNEP RRC.AP shared information on their draft strategy and the meeting 
discussed ways to enhance collaboration. Five publications on National Sub-regional 
Development Strategy (NSDS) were launched. The meeting also discussed 
preparedness and interest of the region in developing the Climate Change Adaptation 
Knowledge Platform of Asia and the Pacific Region. 
 
Joint Meeting of the Intergovernmental Networks on Regional Air Pollution in Asia 
and the Pacific Region 

 
29. The Joint Meeting of the Intergovernmental Networks on Regional Air Pollution in 

Asia and the Pacific Region was held in Pathumthani, Thailand on 9 March 2009. 
Representatives from the participating countries of Malé Declaration on Control and 
Prevention of Air Pollution and its Likely Transboundary Effects for South Asia 
(Bangladesh, Bhutan, India, Iran, Maldives, Nepal, Pakistan, Sri Lanka) and EANET 
(Cambodia, China, Indonesia, Lao PDR, Malaysia, Mongolia, Myanmar, Philippines, 
Russia, Thailand and Viet Nam) as well as representatives from other networks related 
to air pollution issues in Asia and the pacific participated in the meeting. The 
representatives from the Secretariat and the NC for EANET also attended this meeting.  

 
WMO SAG-PC Meeting 

 
30. The Scientific Advisory Group on Precipitation Chemistry (SAG-PC) of the World 

Meteorological Organization (WMO) will publish a Global Assessment of the state of 
science of precipitation chemistry for the period 2000-2008 to inform the global 
science community of the status of precipitation chemistry and major ion deposition on 
both global and regional scales. The NC is invited to participate in this activity and to 
contribute to the assessment of measurements from East Asia. The NC attended the 
first Global Precipitation Chemistry Assessment Writing Workshop held in Geneva, 
Switzerland on 9-11 May 2009.  

 
CLRTAP Meeting 
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31. The Task Force on Hemispheric Transport of Air Pollution (TF HTAP) under the 

Convention on Long-range Transboundary Air Pollution (CLRTAP) held a workshop 
back-to-back with the SAC8 on 13-14 October 2008 in Hanoi, Viet Nam. The 
workshop aimed to enhance technical and scientific cooperation on regional and 
intercontinental transport of air pollution with a focus on Asian air pollution issues. 
Some presentations included among others the following: air quality modeling 
(regional to global linkages), impacts of transboundary transport, emission inventories 
and observations. Participants of the SAC8 were invited to attend the workshop. 

 
32. The NC attended the 33rd Steering Body Meeting to the Cooperative Programme for 

Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe 
(EMEP) held by United Nations Economic Commission for Europe (UNECE) at the 
United Nations Office at Geneva, Switzerland on 7-9 September 2009. The NC 
introduced the recent progress and achievements of EANET. Continuous cooperation 
between EMEP and EANET was also discussed. 

 
 
V. COMMUNICATION WITH PARTICIPATING COUNTRIES AND OTHER 

RELEVANT AGENCIES 
 

Communication with the participating countries, etc.  
 
33. The Secretariat received communications from some NFPs regarding a few changes on 

institutional bodies of EANET in their respective countries, e.g. NFPs, SAC members, 
etc. from time to time and circulated this information to all concerned. 

 
34. The Secretariat is communicating continuously to all concerns regarding administrative 

and financial matters for EANET which include: contracting with ADORC for the NC 
activities and the MOE, Japan. In January 2009, the Secretariat also sent 
communication to all participating countries regarding transfer of voluntary 
contributions to EANET which included the Secretariat budget in 2009 and the NC 
core budget in 2009. 

 
35. The Secretariat and the NC maintained close communication with the participating 

countries in all related activities of EANET and relevant international organizations 
such as UNECE, UNEP, etc. 

 
36. The NC also communicated with participating countries regarding scientific and 

technical issues to improve monitoring and assessment of acid deposition in the region. 
 

Discussion with potential donors 
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37. The IG9 endorsed the “Capacity Building Workshops for Policy Makers of the 

Participating Countries of EANET”, with a funding support from UNEP. The 
workshops will be implemented for a period of two years (2008 and 2009). The first 
workshop was held on 23-26 September 2008 in Pathumthani, Thailand. The second 
Capacity Building Workshop for Policy Makers of the Participating Countries of 
EANET was convened on 13-14 May 2009 in Pathumthani, Thailand. (Ref.: paragraph 
42) 

 
 
VI. CENTRAL COMPILATION, EVALUATION, STORAGE AND 

DISSEMINATION OF DATA AND RELEVANT INFORMATION 
 
38. The NC published the Data Report 2007 in November 2008 and distributed it to NFPs, 

National Centers, SAC members and other relevant organizations in January 2009. 
Most of the participating countries have already submitted their 2008 monitoring data 
to the NC. The NC drafted the Data Report 2008 for the SAC9. 

 
39. In accordance with the Detailed Mechanism of Article 4 of the Procedures on Data and 

Information Disclosure for EANET, all the EANET monitoring data up to 2006 were 
disclosed outside of EANET in January 2009. The data of 2007 will be disclosed in 
January 2010. 

 
 

VII. STRENGTHENING THE CAPACITY IN THE PARTICIPATING COUNTRIES 
 
Dispatch of technical missions 

 
40. After the SAC8, the NC dispatched technical missions to Viet Nam (October 2008), 

Mongolia (November 2008), Lao PDR (December 2008), Cambodia (December 2008), 
Thailand (December 2008), Republic of Korea (March 2009), China (March 2009) and 
Indonesia (May 2009) and Russia (September 2009) to exchange information, provide 
technical advice and assess the suitability of proposed EANET monitoring sites. The 
mission members also checked the condition of the instruments provided to countries. 
(Ref. Annex 2: Summary of Technical Missions of the NC since SAC8). 

 
Implementation of technical cooperation programs  

 
41. With financial support from MOE, Japan, the NC under its technical cooperation 

program, provided assistance to Cambodia, China, Lao PDR, Mongolia, Philippines, 
Russia and Viet Nam in 2008 and/or 2009 for their monitoring activities. 
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Capacity Building Workshop for Policy Makers of the Participating Countries of 
EANET 

 
42. The Secretariat made an arrangement regarding the “Capacity Building Workshop for 

Policy Makers of the Participating Countries of EANET” held on 13-14 May 2009 in 
Pathumthani, Thailand. The main objectives of this workshop were to enhance the 
capacity of officials of the participating countries of EANET on international 
negotiations and to provide the policy makers with good practices and knowledge 
relating to other international networks and agreements related to acid deposition and 
transboundary air pollution issues. Presentations were made by the experts involving 
various multilateral agreements related to air pollution. The participants also engaged 
in two negotiating exercises and the results of the group discussion were reported and 
presented at the plenary session. The participants viewed that capacity building 
workshop for policy makers will be continued with the ultimate aim of facilitating 
international agreements/instruments. (Ref.: paragraph 37) 

 
 
VIII. IMPLEMENTATION AND COORDINATION OF QA/QC ACTIVITIES 
 

Inter-laboratory comparison projects 
 
43. The NC published the Report of Interlaboratory Comparison Project 2007 comprising 

the 10th Inter-laboratory comparison project on wet deposition, the 3rd Inter-laboratory 
comparison project on dry deposition (filter pack method), the 9th Inter-laboratory 
comparison project on soil and the 8th Inter-laboratory comparison project on artificial 
surface water, and distributed it to the participating laboratories in January 2009. 

 
44. The NC distributed samples for the 11th Inter-laboratory comparison project on wet 

deposition, the 4th Inter-laboratory comparison project on dry deposition (filter pack 
method), the 10th Inter-laboratory comparison project on soil and the 9th 
Inter-laboratory comparison project on artificial surface water to the participating 
countries in October 2008. Most of the participating countries have submitted the 
results of the projects to the NC. 

 
45. Several EANET laboratories in Japan, Philippines, Russia, Thailand and Viet Nam also 

participated in the international inter-comparison 2008 organized by the CLRTAP 
International Cooperative Programme on Assessment and Monitoring of Acidification 
in Rivers and Lakes (ICP-Waters) and so on. 

 
 
IX. IMPLEMENTATION OF TRAINING ACTIVITIES 
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Questionnaire Survey for Training Activities 2008 
 

46. In July 2009, the NC implemented the annual questionnaire survey on training 
activities carried out by the participating countries. The information gathered on 
training requirements and suggestions on new training areas are useful for planning of 
the future training activities of EANET. The results including the requests on EANET 
training activities from the participating countries were summarized as Annex 3. 

 
JICA Training Course on EANET 

 
47. The JICA training course, “The Acid Deposition Monitoring Network in East Asia”, in 

2008 was held from 5 October through 13 December 2008 in Kobe and some other 
places in Japan. Five trainees from four EANET participating countries, namely 
Cambodia, China, Lao PDR and Myanmar attended this course. Several lectures were 
delivered by the NC staff. During the visit of JICA trainees to ADORC, Niigata, the 
NC presented lectures and demonstrated practices on acid deposition monitoring of 
EANET. 
 

48. The NC maintained close communication with the organizers of the JICA training 
course on the curriculum by attending the meetings of the steering committee and 
briefing them on EANET activities regularly. The training course in 2009 is being 
carried out in Kobe, Japan. The duration is from 28 September to 11 December 2009. 
Seven trainees from six EANET participating countries, namely Cambodia, China, Lao 
PDR (2), Myanmar, Thailand and Viet Nam attended this course in 2009. 

 
JICA Third Country Training Program 

 
49. JICA Third Country Training Course on “Control Strategy and Mitigation Measures of 

Acid Deposition” was held at the Environmental Research and Training Center (ERTC), 
Thailand from 19 January through 6 February 2009. This is the second year of Phase II 
of the training course. (Phase I of this course was implemented in 2004-2007.) The NC 
dispatched an expert to Thailand as one of the lecturers of the training course. There 
were 21 trainees from 7 EANET countries, namely Cambodia, Lao PDR, Malaysia, 
Mongolia, Myanmar, Philippines and Thailand. 
 
EANET individual training at ADORC 

 
50. One trainee each from Indonesia, Malaysia, Mongolia, Russia and Thailand were 

selected to participate in the EANET individual training at ADORC from 2 through 27 
February 2009. They received training on wet deposition, dry deposition, 
soil/vegetation and inland aquatic environment monitoring, and data management as 
well as atmospheric transport modeling. The next course is planned in late 2009. 
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X. RESEARCH ACTIVITIES 
 
51. The research activities of EANET are important to evaluate the environmental impacts 

of acid deposition on the region’s diverse ecosystem, to improve the monitoring 
methodologies, and develop analytical methods suitable for East Asia. The NC 
performed research activities with consideration of the regional characteristics. 

 
EANET research fellowship program 2008 

 
52. One researcher from Indonesia and one from Thailand were selected to carry out 

research at ADORC from the end of October to the end of December 2008 under the 
EANET fellowship research program 2008. Their research topics were “Studies on 
effect of acid deposition and related air pollutants on ecosystems/inland water aquatic” 
and “Ion chromatographic determination of organic acids in rainwater”, respectively.  

 
53. On 5 June 2009, the NC sent a letter to NFPs and SAC members inviting applicants for 

the research fellowship in 2009. In response to the invitation letter, the NC received 7 
applications from 3 countries namely Lao PDR, Mongolia and Thailand. Based on the 
procedures of the fellowship research program, the Selection Committee of the NC 
considered the proposed research plans submitted by the applicants and decided to 
invite one researcher from Thailand to conduct the research in ADORC for two 
months. 

 
Joint research project on catchment analysis with Thailand, Malaysia and Japan 

 
54. Catchment analysis is one of the issues described in the Strategy Paper for Future 

Direction of Soil, Vegetation and related Ecosystems Monitoring of EANET 
(2009-2014). The NC has implemented the joint research project on catchment analysis 
in Thailand with the Royal Forest Department (RFD) and ERTC, in Malaysia with the 
Malaysian Meteorological Department (MMD), and in Japan with Niigata Prefecture 
and Niigata University. Part of the projects is financially supported by the Global 
Environment Research Fund of the MOE, Japan. Monitoring on input (deposition) and 
output (stream water) fluxes in/from a small catchment area, and analyses on other 
biogeochemical aspects has been carried out continuously, and nutrient dynamics and 
acid deposition impacts in the area would be estimated. The experience obtained 
through the above three joint projects will be informative for development of 
guidelines on catchment-scale monitoring. Moreover, the data is being utilized for 
development of catchment-scale biogeochemical model. 
 

Joint research project on dry deposition monitoring with Thailand 
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55. The Joint Research Project on dry monitoring was carried out by the NC and Pollution 

Control Department (PCD), Thailand focusing on QA/QC of gas concentration 
monitoring method in tropical region. Measurement of gas concentrations by several 
types of monitoring methods has been carried out at Bangkok EANET monitoring site 
in order to evaluate the difference of gas concentrations among some different types of 
monitoring methods (automatic monitor, filter-pack method, and passive sampling 
method) in the tropical region in East Asia. 

 
EANET high priority research projects 

 
56. The NC has started implementation of the following three EANET high priority 

research projects with the leaders of the projects. Implementation plans of these 
projects were sent to the SAC members in June 2009. (Ref.: paragraph 19) 

- Aerosol Deposition Studies in Forests for Improvement of Estimation Method 
for Dry Deposition 

- Feasibility Study on Low Cost Methodologies for Monitoring Air 
Concentrations 

- Analysis of Existing Data for Improving the Understanding of the Status of 
Acidification in East Asia 

 
 
XI. BUILDING PUBLIC AWARENESS  
 

Joint project on environmental education activities 
 
57. The NC undertook a joint project with Thailand to support their environmental study 

activities on acid deposition in schools from August 2008 to February 2009. The results 
of the project by the school children from one school in Bangkok and two elementary 
schools in Niigata Prefecture, such as measurements of the concentration of nitrogen 
oxides, dust around their schools and the pH value of rainwater were presented by the 
school children during the Workshop on Public Awareness for Acid Deposition 
Problems 2009. 

 
58. The NC made a plan for a similar joint project with China to support the environmental 

study activities on acid deposition in schools of China and Japan in 2009. One 
elementary school in Chongqing, China and two elementary schools in Niigata 
Prefecture, Japan will participate in the project.  

 
Workshop on Public Awareness for Acid Deposition Problems 2009 

 
59. The Ninth Workshop on Public Awareness for Acid Deposition Problems was held in 
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Niigata, Japan, on 12-13 February 2009, organized by the NC in collaboration with the 
Niigata Prefectural Environment Conservation Corporation (NPECC), Japan. The 
Workshop consisted of three parts. Part I was an Environmental Conference of School 
Children, participated by approximately one hundred and ten school children and 
teachers from Bangkok, Thailand and Niigata, Japan, and approximately forty 
participants and observers from twelve EANET participating countries. In Part II, 
participants and observers from EANET countries and the school teachers discussed on 
the Environmental Conference and future directions of the environmental education 
programs. 
 

60. Part III, attended by approximately thirty participants and observers from EANET 
participating countries, was held in ADORC, Niigata, Japan. Policies and practices on 
acid deposition and related air pollution issues in the countries were presented. The 
workshop also discussed the preparation of the fact sheet on policies and practices 
concerning acid deposition of the EANET participating countries to supplement the 
Second Report for Policy Makers. 

 
National Workshop on Public Awareness on Acid Deposition Issues and Problems 
 

61. In line with the Work Program and Budget in 2009, the Secretariat communicated to all 
NFPs of the participating countries on their willingness to host National Workshop on 
Acid Deposition Issues and Problems. The objectives of the workshop were to enhance 
awareness and promote understanding of the importance of EANET activities and to 
disseminate information on acid deposition issues and problems to the general public, 
scientific community, policy makers and others. 
 

62. The National Workshop on Acid Deposition Issues and Problems and its Impact 
Management was held in Jakarta, Indonesia on 27-28 May 2009. This workshop was 
organized by the Ministry of Environment, Indonesia in cooperation with the 
Secretariat and the NC for EANET. The workshop was attended by approximately 65 
participants who included representatives from government, academe, and scientist; 
Non Governmental Organization (NGOs); media/journalists; the Secretariat and the 
NC for EANET. The workshop discussed the following topics: Scientific Background 
of Acid Deposition and its Impact Management; International/Regional Cooperation 
for Acid Deposition and Air Pollution; Regulation on Air Pollution in Indonesia; Acid 
Deposition Management in Japan; Public Participation for Acid Deposition Impact 
Management; Public Awareness Activities of EANET - Joint Project on Environmental 
Study in Thailand and Japan; and Acid Deposition and its Impact 
Management/Monitoring in Indonesia. 
 

63. The National Workshop on Public Awareness on Acid Deposition in Mongolia was held 
on 11-12 June 2009 at Ulaanbaatar, Mongolia. This workshop was organized by the 
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National Agency for Meteorology and Environment Monitoring (NAMEM), Mongolia 
in cooperation with the Secretariat and the NC for EANET. The workshop was 
attended by approximately 60 participants who included: representatives from 
government, academe, scientists and experts as well as the Secretariat and the NC for 
EANET. The following topics were presented during the Workshop: Brief on EANET; 
Brief on Scientific and Technical Matters of EANET; Mongolian Activities on EANET; 
Results of the Acid Deposition Monitoring in Mongolia; Indoor Air Quality; Air 
Pollution  Influences in Forest Soil; Some Results of Air Pollution in Erdenet City; 
Air Quality in Mongolia; Particulate Air Pollution Study of Ulaanbaatar City; Air 
Quality Monitoring in Dornod Province; Use of Efficient Stove for Reducing Air 
Pollution in Ulaanbaatar; and Public Awareness Activities of EANET. 
 

64. The Secretariat has communicated with the National Focal Point (NFP) of Myanmar 
for possible conduct of the National Workshop on Public Awareness in their country. 
However, the NFP of Myanmar informed the Secretariat that they were not prepared to 
hold the National Workshop on Public Awareness this year, due to the transition period.  

 
EANET website 

 
65. The websites of EANET and ADORC were renewed in April 2009. Though the 

changes were minor, some new information was included on the web site such as 
research activities by ADORC staff and links to related organizations in the 
participating countries.    

 
66. The NC also made some minor improvements to the e-Learning program on acid 

deposition problems for environmental education. 
 
 
XII. CHALLENGES/PROBLEMS/SOLUTIONS IN EANET IMPLEMENTATION  

 
67. No serious problems have been encountered by the Secretariat and the NC in the 

implementation of the activities of EANET during this period. The Secretariat and the 
NC recognized that the participating countries are in consensus of a step-by-step 
approach regarding EANET activities and all countries have different situations and 
conditions. 
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Annex 1 
Members and meeting schedule of the Task Forces and Expert Groups under SAC 

Name Members Meeting date and 
venue 

Task Force on 
Monitoring for Dry 
Deposition 

Dr. Cho Seog-Yeon (R. of Korea) - Chairperson 
Mr. Chin Chamroeun (Cambodia) 
Dr. Li Jianjun (China) 
Ms. Rina Aprishanty (Indonesia) 
Dr. Shiro Hatakeyama (Japan)  
Member (Lao PDR) 
Ms. Maznorizan Mohamad (Malaysia) 
Ms. B. Altantuya (Mongolia) 
Ms. Htwe Htwe Win (Myanmar) 
Engr. Jean N. Rosete (Philippines) 
Dr. Chang Lim-Seok (Republic of Korea)  
Dr. Tamara V. Khodzher (Russia) 
Dr. Pojanie Khummongkol (Thailand) 
Dr. Ding Thai Hung (Viet Nam) 

14 October 2009 in 
Tsukuba, Japan (during 
SAC9) 

Task Force on Soil and 
Vegetation Monitoring 

Dr. Wilfredo M. Carandang (Philippines) - 
Chairperson 
Mr. Liu Fang (China) 
Dr. Masamichi Takahashi (Japan) 
Dr. Nik Abdul Majid/Dr. Ahmad Makmum Abdullah 
(Malaysia) 
Dr. Apolonio M. Ocampo (Philippines) 
Ms. Noh Hoe-Jung (Republic of Korea) 
Dr. Tatiana A. Mikhailova (Russia) 
Dr. Jesada Luangjame (Thailand) 
Dr. Hiroyuki Sase (ADORC) 

15-16 July 2009 in 
Niigata, Japan 

Task Force on 
Monitoring 
Instrumentation 

Prof. Wang Ruibin (China) - Chairperson 
Mr. Chhek Roth (Cambodia) 
Mr. Zheng Haohao (China) 
Ms. Novy Farhani (Indonesia) 
Dr. Hiroaki Yago (Japan)  
Ms. Setouvanh Phanthavongsa (Lao PDR) 
Ms. Wong Fook Lian/Ms. Siniarovina Urban 
(Malaysia) 
Mr. Barkhasragchaa Baldorj (Mongolia) 
Ms. Htwe Htwe Win (Myanmar) 
Engr. Arturo Bongco /Engr. Robert Co (Philippines)
Dr. Ahn Joon-Young (Republic of Korea)  
Dr. Sergey Paramonov (Russia) 
Ms. Wassana Toruksa (Thailand) 
Mr. Tran Son (Viet Nam)  

25 August 2009 in 
Pathumthani, Thailand 
(back to back with 
STM10) 
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Name Members Meeting date and 
venue 

Task Force on Research 
Coordination 

Dr. Sergey Gromov (Russia) - Chairperson 
Prof. Wang Ruibin (China) 
Dr. Hiroshi Hara (Japan)  
Prof. Katsunori Suzuki (Japan) 
Dr. Elizabeth Phillip (Malaysia) 
Dr. Cho Seog-Yeon (R. of Korea) 
Dr. Wilfredo M. Carandang (Philippines) 
Dr. Tamara Khodzher (Russia)  
Dr. Pojanie Khummongkol (Thailand) 
Dr. Duong Hong Son (Viet Nam) 
Dr. Hajime Akimoto (ADORC) 

13 October 2009 in 
Tsukuba, Japan (back to 
back with SAC9) 

Expert Group on Dry 
Deposition Flux 
Estimation 

Dr. Pojanie Khummongkol (Thailand) - 
Chairperson 
Dr. Kazuhide Matsuda (Japan) 
Dr. Kentaro Hayashi (Japan) 
Dr. Akira Takahashi (Japan) 
Dr. Hiromasa Ueda (Japan) 
Dr. Chang Lim-Seok (R. of Korea) 

19 February 2009 in 
Tokyo, Japan 

Expert Group on 
Preparation of Second 
Periodic Report on the 
State of Acid Deposition 
in East Asia 

Dr. Hajime Akimoto (ADORC) - Chairperson 
Prof. Wang Ruibin (China) 
Dr. Wilfredo M. Carandang (Philippines) 
Dr. Sergey Gromov (Russia) 
Dr. Duong Hong Son (Viet Nam) 
Ms. Adelaida B. Roman (Secretariat) 

- 

Expert Group on 
Revision of Technical 
Manual on Wet 
Deposition Monitoring 

Dr. Hiroshi Hara (Japan) - Chairperson  
Dr. Tsuyoshi Ohizumi (Japan) 
Mr. Izumi Noguchi (Japan)  
Ms. Bulgan Tumendemberel (Mongolia) 
Dr. Ahn Joon-Young (R. of Korea) 
Dr. Hathairatana Garivait (Thailand) 
Dr. Dave Mactavish (WMO/Canada) 
Ms. Leong Chow Peng (ADORC) 
Mr. Shinji Nakayama (ADORC) 

1-2 October 2009 in 
Niigata, Japan 

Expert Group on 
Revision of Technical 
Manual on Inland 
Aquatic Environment 
Monitoring 

Dr. Tamara Khodzher (Russia) - Chairperson 
Dr. Simon S. Brahmana (Indonesia) 
Dr. Senichi Ebise (Japan) 
Dr. Haruo Fukuhara (Japan) 
Dr. Vu Van Tuan (Viet Nam) 
Prof. Seiichi Ohta (Japan) 
Prof. Tomonori Kawakami (Japan) 
Dr. Hiroyuki Sase (ADORC) 

6-7 August 2009 in 
Niigata, Japan 
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Annex 2 
Summary of Technical Missions of the NC since SAC8 

Country Duration Major Activities/Outcomes of the Mission 

Viet Nam 
18-24 
October 
2008 

The mission visited relevant agencies and (candidate) monitoring sites 
in Hanoi, Danang and Hochiminh, and discussed how to improve 
QA/QC, etc. The mission also visited JICA office and asked support 
from JICA to the “Capacity building project for air quality monitoring 
using passive sampling method” to proceed by Viet Nam. 

Mongolia 
10-14 
November
2008 

The mission visited relevant agencies and exchanged information on 
the views and progress of EANET including QA/QC activities. The 
Mission also visited the EANET sites in Ulaanbaatar and Terelj. 

Lao 
P.D.R. 

10-14 
December 
2008 

The mission confirmed that the monitoring site in Vientiane was 
moved to the Department of Meteorology and Hydrology near the 
Wattay International Airport, whose environmental location was much 
better than the former location. Since the wet only sampler and IC 
systems in the lab had some problems, NC decided to support 
repairing of the equipment as soon as possible. And the mission 
provided some consumables and apparatus for IC operation and 
filer-pack monitoring. 

Cambodia 
14-16 
December 
2008 

The mission confirmed that IC systems in Cambodia have been 
operated without any problems. But, the mission was requested to 
provide an opportunity of training course for IC maintenance in order 
to maintain the equipment appropriately. The mission replaced one of 
micro photo sensors of wet only sampler in Phnom Penh to new one 
and repaired it. And the mission provided some consumables and 
apparatus for IC operation and filer-pack monitoring. 

Thailand 
15-20 
December 
2008 

The mission demonstrated the leak check method of Filter-pack 
holder, and explained the procedure of the comparison test for 
Filter-pack method. The mission and the staffs of Pollution Control 
Department (PCD) agreed to re-analyze the samples of the comparison 
test for passive analysis again to confirm the results of NO2. Regarding 
new research projects between NC and PCD, the mission was 
requested to submit the draft working plan of the project in 2009. 

Republic 
of Korea 

9-11 March 
2009 

The mission requested National Institute of Environmental Research, 
R. of Korea to provide air concentration monitoring data on hourly 
basis, and NO and NOx data in addition to the NO2 data for NC. The 
draft implementation plan on the “Joint research project on aerosol 
monitoring” in 2009 was discussed, and after the mission it was 
decided to implement intensive monitoring in October 2009. 

China 
23-28 
March 
2009 

The mission visited two monitoring sites in Chongqing. The mission 
and China National Environmental Monitoring Center (CNEMC) 
fundamentally agreed to implement comparative study of air 
concentration monitoring on ozone at two cities (Chongqing and one 
another city) in China in 2009. The mission and China discussed 
future development of EANET including future institutional 
arrangement. China requested NC training of data analysis at NC. 
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Country Duration Major Activities/Outcomes of the Mission 

Indonesia 24-30 May 
2009 

The mission attended the Workshop on Public Awareness on Acid 
Deposition held in Jakarta on 27-28 May 2009 and made presentations 
on the environmental study project, the scientific background of acid 
deposition and its impacts management, etc. The mission visited the 
Environmental Management Center (EMC) and discussed and 
exchanged information on technical issues, especially QA/QC 
activities and data reporting, including check on condition of 
analytical instruments. 

Russia 
6-11 
September 
2009 

The mission discussed the MOA of the Joint Research Project. It was 
contracted by ADORC and Limnological Institute (LIN). The mission 
visited LIN and Primorsky Center for Environmental Monitoring 
(PCEM) and discussed EANET activities in Russia. The Mission also 
visited three atmospheric monitoring stations and a monitoring site for 
inland aquatic environment. 
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Annex 3 

National Training Activities in the Participating Countries of EANET in 2008/9 

Country 
Name  Title of Training Duration No. of 

Participants Major Topics 

Cambodia 1 

Training course on 
“Air Pollution and 
Acid Deposition, 
Their Effluence, 
and Related 
Countermeasure” 

 
23-25 April 
2008 

50 

- Air Pollution and their effects; 
- General aspect of acid 

deposition and their impacts; 
- Countermeasure on acid 

deposition and air pollution ; 
- Methodologies for monitoring 

wet deposition. 

China 1 
Training on 
automatic air 
quality monitoring 

11-13 June 
2008 64 

- To give lectures on the 
operation and maintenance of 
automatic instruments for air 
quality monitoring. 

Indonesia 

1 Meeting on Feb 
2008 1 day 16 

- Acid deposition monitoring 
development 

- Implementation of monitoring 
plan 2008 

2 Meeting on June 
2008 1 day 16 - Acid deposition monitoring data 

2007 

3 

Training on 
sampling and 
analysis method 
for wet and dry 
deposition 
monitoring 

26-28 Oct. 
2008 22 

- Introduction of EANET 
- Acid deposition process 
- Methodologies for sampling 

and analysis of wet and dry 
deposition monitoring 

- QA/QC and data reporting 
- Practice on sampling and 

analysis 

Japan 

1 

The training of 
atmospheric  
and traffic 
environment 

30 Sep. - 3 
Oct. 2008 70 - Atmospheric and traffic 

environment 

2 
The training of 
equipment  
operation 

16 Jun. – 1 
Jul. 2008 34 - Equipment operation training 

3 
The training of 
atmosphere  
monitoring 

28 Jan. - 2 
Feb.  2008 13 

- Sampling/analytical methods for 
atmospheric monitoring 

4 

The training of 
acid deposition 
monitoring for  
officials of 
municipalities 

22-23 May 
2008 21 

- General consideration of acid 
deposition 

- Sampling/analytical methods for 
acid deposition monitoring 

5 

Audit (Inspection 
and guidance) of  
National  
monitoring 
sites(including  
EANET 
monitoring sites)  

Jan. – Dec. 
2008 60 

- Site and laboratory audit 
- Wet and dry deposition sites 12 
- Soil and vegetation Monitoring 

sites 4 
- Sites on inland aquatic 

environment 4 

Lao PDR      
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Country 
Name  Title of Training Duration No. of 

Participants Major Topics 

Malaysia      

Mongolia 

1 

Yearly seminar for 
environmental 
monitoring CLEM 17-22 

Mar.2008 20 

- Environmental (air, water, soil) 
quality monitoring  

- Acid deposition monitoring 
- SOPs 
- QA/QC activity 

2 
Individual training 
course 
CLEM 

12-26 May. 
2008 4 

- Air pollution monitoring  
- Water pollution monitoring 
- Soil monitoring Data  

3 

Methodology of 
water chemistry 
Ministry of 
Nature, 
Environment and 
Tourism   

23 Dec. 2008 60 
- IC, AAS, GC Equipments 
- Water chemical analysis  
- Identification of heavy metal 

Myanmar      

Philippines      

R. of Korea      

Russia      

Thailand 

1 

The meeting of 
National Acid 
Deposition 
Monitoring 
Network 
Sub-Committee  

22 July 2008  

- Acid Deposition Monitoring and 
Inter- laboratory comparison 
Data 2007  

- Acid Deposition Activities 
- Consideration of EANET 

Meeting documents  

2 

The meeting of 
National Acid 
Deposition 
Monitoring 
Network 
Sub-Committee 

17 Nov. 2008  - Consideration of EANET 
Meeting documents 

3 

Training on 
Operation and 
Maintenance of 
Automatic Air 
Monitoring 
Instruments  

2-3 days  
- Operation and maintenance 

method of automatic air 
monitoring instruments   

4 

JICA Third 
Country Training 
on Control 
Strategy and 
Mitigation 
Measures of Acid 
Deposition 

14 Jan.- 1 Feb. 
2008 

22 
(From 8 
EANET 

countries) 

- General Information of Air 
Pollution 

- Atmospheric Chemistry 
- Air Quality Management 
- Air Pollution Control 

Technology 
- Environmental Economy 
- Acid Deposition Control 

Technology 
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Country 
Name  Title of Training Duration No. of 

Participants Major Topics 

Viet Nam 1 

Capacity building 
for air quality 
monitoring using 
passive sampling 
method 

From February 
to May 2009 

32 from 
environmental 
research units, 

etc. from 
Northern 
provinces 

- Passive sampling technology 
- Application of passive sampling 

method in air quality monitoring 
- Implementation of air quality 

monitoring activity in the site 
study of Northern Hanoi. 

 
 
Training Requirements 

Country Requirements 

Cambodia (1) Basic training on acid deposition monitoring 
(2) Air Pollution and Acid Deposition, their Effluence, and Related Countermeasure”

China Basic training on acid deposition monitoring 

Indonesia Technical on Analysis using Ion Chromatograph, including maintenance of IC 

Mongolia Basic training on acid deposition monitoring 

Viet Nam  Basic training on acid deposition monitoring 

Thailand (1) Acid Deposition and Impact Assessment Analysis  
(2) Soil and Vegetation Analysis 

 
 
Suggestions in EANET Training Activities 
 

1. The more training courses related on air pollution and acid deposition monitoring from EANET. 
2. To implement training on model application on urban, national and regional scales and emission 

inventories 
3. To consider regular training course such as JICA training and specific training course such as impact 

assessment analysis of acid deposition, soil and vegetation analysis 
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on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

 
 

FINANCIAL REPORT OF THE SECRETARIAT AND THE NETWORK 
CENTER IN 2008 

 
 
I. INTRODUCTION 

 
1. The Seventh Session of the Intergovernmental Meeting (IG7) endorsed the 
“Guidelines on Administrative and Financial Management for the Secretariat and the 
Network Center (EANET/IG 7/4)”. The “Financial Report of the Secretariat and the 
Network Center in 2008” was developed by the Secretariat and the Network Center (NC) 
based on the format agreed upon for reporting the revenue and expenditures of the 
Secretariat and the NC for each year. This document was discussed at the Eighth Session 
of the Working Group on Future Development of EANET (WGFD8) in July 2009 and 
will be discussed at the Ninth Session of the Scientific Advisory Committee (SAC9) in 
October 2009 before the submission to the Eleventh Session of the Intergovernmental 
Meeting (IG11) in November 2009 for endorsement. 
 
 
II. FINANCIAL REPORT OF THE SECRETARIAT  
 
II-1 Use of Regular budget  
 
2. The total budget of the Secretariat in 2008 was US $ 473,359 and the total 
expenditures in 2008 were US $ 448,323. The details are presented in Table 1, Annex 1. 

 
3. The expenditures for the year 2008 using the regular budget were broken down 
into different items including personnel costs, rental of premises (office space), operating 
costs (reporting costs, office supplies, computer, communication, travel, meeting,  
fellowship program at NC, development of public awareness materials and development 
of Report for Policy Makers) and overhead. 
 
II-2 Use of the Savings 
 
4. Regarding the implementation of the approved “Proposal on the Possible Use of 
the Previous Savings”, the Secretariat’s total expenses in 2008 were US $ 56,416.84. The 
balance from the savings of the Secretariat was US $ 102,188.16 as shown in Table 2 of 
Annex 1. 
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II-3 Contributions of the Participating Countries in 2008 
 
5. The income/financial contributions from the participating countries of EANET for 
the Secretariat budget in 2008 were as follows: Cambodia (US $ 50.00); China (US 
$ 30,000.00 for two years); Japan (US $ 367,402.00); Malaysia (US $ 3,836.00); 
Mongolia (US $ 50.00); Republic of Korea (US $ 18,387.78); and Thailand (US 
$ 3,777.00) as shown in Table 3 of Annex 1. The total income of the Secretariat in 2008 
was US $ 423,502.78. 
 
6. Considering that the contributions from the participating countries in 2008 was 
less than the expenses amount in 2008, the deficit amount equivalent to US$ 24,820.22 
was obtained from the saving money of the Secretariat. 
 
7. There were also in-kind contributions provided to EANET by participating 
countries in 2008, such as for hosting of EANET meetings, which are shown in Table 4, 
Annex 1. 
 
III. FINANCIAL REPORT OF THE NETWORK CENTER (NC) 
 
8. The total revenue of the NC, as shown in Table 1 of Annex 2, was spent for 
various activities of EANET as shown in Table 1, Annex 2. 
  
9. The revenue of the NC in 2008 for core budget activities was US $ 391,850.6 and 
for additional budget activities was US $ 814,294. These revenues were derived from 
financial contributions from the participating countries of EANET, UNEP RRC.AP, the 
Ministry of the Environment, Japan, municipalities in Japan and other sources as shown 
in Table 2 and Table 3, Annex 2. The NC also received additional revenue of US 
$ 210,890 for some specific costs such as maintenance of ADORC building, financial 
support for the NC activities and non-reimbursable personnel contribution (in-kind) from 
host municipalities in Japan, and US $ 90,645 for other non-reimbursable personnel 
contribution (in-kind) from private companies in Japan as shown in Table 4, Annex 2. 
The NC also received in-kind contributions from Thailand for hosting of a meeting in 
2008. The total revenue of the NC in 2008 is US $ 1,507,679.6 as shown in Table 5, 
Annex 2. 
 
10. Actual expenditures of the NC core and additional budget activities in 2008 are 
shown in Table 6 and 7, Annex 2. The amounts of expenditures were US $ 369,546 for 
the core budget activities and US $ 809,596 for the additional budget activities. Table 8 
shows a breakdown of the expenditures by categories such as salary of staff members, 
travel costs, meeting costs and so on.  
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11. Table 9 shows the expenditures of the NC in 2008 for some specific costs such as 
maintenance of ADORC building, additional personnel cost and non-reimbursable 
personnel expenditure (in-kind) of host municipality staff amounting to US $ 210,890. 
 
12. The NC expenditure for core and additional budget activities was US $ 1,179,142. 
The total expenditure of the NC in 2008 including the above mentioned specific cost 
amounting to US $ 210,890 and other non-reimbursable personnel contribution (in-kind) 
amounting to US $ 90,645 was US $ 1,480,677 as shown in Table 10, Annex 2. 
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Annex 1 
Table 1 - Financial Statement - Secretariat 

Regular Budget (US dollars) 
January –December 2008 

 
Details Budget 

2008 
(A) 

Actual 
Expenditure 

(B) 

Commitment 
for 2008 

(C) 

Total 
Expenditure
(D) = (B+C) 

1. Personnel Costs 
(Salary, Social Security, Provident 
Fund, Tax, etc.) 

157,818 117,642  117,642

2. Rental of premises (as per 
Contract) 

30,000 30,000  30,000

3. Operating Costs    
3.1 Reporting Costs 8,000 9,341  9,341
3.2 Office Supplies 2,000 1,900  1,900
3.3 Computer - 4,912  4,912
3.4 Communication 11,000 12,444  12,444

- Telephone/Fax/Network  5,302  5,302
- Postage/DHL  7,142  7,142

3.5 Travel (airfare and DSA) 10,000 10,741  10,741
3.6 Meeting (including PTA ticket, 
DSA, Venue, food, 
accommodation, logistics, etc.) 

160,000 189,424  189,424

• WGFD 55,000 77,296  77,296

- WGFD6  50,557  50,557
- WGFD7  26,739  26,739

• SAC8 54,000 62,345  62,345

• IG10 & WGFD-S3 51,000 46,671  46,671

• WGFD5 & IG9 - Previous 
year adjustment 

 373  373

• Meeting Bags  2,739  2,739

3.7 Participating in High Level 
Meeting 

20,000 -  -

3.8 Fellowship Program at NC 20,000 20,039  20,039
3.9 Development of Public 
Awareness Materials, etc. 

2,000 1,621  1,621

3.10 Development of Report for 
Policy Makers 

30,000 16,872 12,037 28,909

Sub-total $ 450,818 $ 414,937 $ 12,037 $426,974
4. Overhead (5% of sub-total) 22,541 - - 21,349

TOTAL for regular activities  
(Sub-total + overhead) 

$ 473,359 $ 414,937 $ 12,037 $448,323
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Table 2 - Financial Statement - Saving Money 
EANET Secretariat 

January- December 2008 
     
  

  
Details   Amount (US $) 

1) Saving in 2002 and 2003  465,391.00 
2) Total Expenses in 2004   (39,530.00) 
3) Total Expenses in 2005     (50,889.00) 
4) Total Expenses in 2006  (158,799.00) 
4) Total Expenses in 2007  (57,568.00) 
5) Total Expenses in 2008 (56,416.84) 

• Printing of PRSAD (21,798.62)  
• Postage (9,798.00)  
• Amount to supplement the contribution 

from part. countries in 2008 
(24,820.22)  

6) BALANCE on SAVINGS  102,188.16 
 
 

 
Table 3 - Financial Contributions of the Participating Countries in 2008 
 
 Name of Country Contribution in US $ 
1. Cambodia 50.00 
2. China 30,000.00* 
3. Japan 367,402.00** 
4. Malaysia 3,836.00 
5. Mongolia 50.00 
6. Republic of Korea 18,387.78 
7.  Thailand  3,777.00 
             Total  423,502.78 
Remarks: 
* Contribution from China for 2007 and 2008 was US $ 30,000.00 which was transferred 
in July 2008. 
** Contribution from Japan for 2008 was transferred in March 2009.  
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Table 4 – In-kind Contributions of the Participating Countries in 2008 
(Hosting of EANET meetings, etc.) 

 
 Name of 

Country 
Meeting  Date/Venue 

1. Japan Ninth Senior Technical Managers’ 
Meeting (STM9) 

27-29 August 
2008/Niigata 

2. Viet Nam Eighth Session of the Scientific 
Advisory Committee (SAC8) 

15-17 October 
2008/Hanoi 
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Annex 2 
 

FINANCIAL STATEMENT OF THE NETWORK CENTER 
JANUARY - DECEMBER 2008 

 
       Table 1. Balance between revenue and expenditures 

 

Items Total (US $) 

1. Total revenue 
2. Actual expenditures 

1,507,679.6 
1,480,677.0 

Balance 27,002.6 

  
Note: Exchange rate between Japanese yen and US dollar for  

development of this report was 103 yen/$. 
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Table 2. Revenue of the Network Center in 2008 (for Core and Additional budget 
activities only) 

Organizations / Activities 
Fund Contribution (US $) 

Core Budget Additional 
Budget Total 

A. Contribution from the participating countries for NC 
Core Budget Activities 391,850.6  391,850.6

    
B. Contribution from the participating countries for NC 

Additional Budget Activities    
(1) UNEP RRC.AP (through contract)  20,000 20,000 

Research activities    
- Fellowship  20,000 20,000 

(2) Ministry of the Environment, Japan (through contract)  455,271 455,271 
- Assistance and technical support to individual 
countries, training activities, public awareness 
activities, etc. 

 455,271 455,271 

(3) Ministry of the Environment, Japan (through contract)  210,175 210,175 
Strengthening technical capacity in participating countries    

- Dispatch of technical missions   74,531  74,531 
- Communication/coordination with donor agencies    4,380   4,380 

Implementation of training activities    
- Coordination with and support to other training programs   22,185  22,185 

Research activities    
- Research for improving monitoring methodologies    9,867   9,867 
- Modeling activities and emission inventories   89,349  89,349 

Technical support for EANET meetings    
- Other follow-up activities of the meetings    9,863   9,863 

(4) National Institute for Environmental Studies (NIES), 
Japan  104,563 104,563 
Research activities    

- Research for improving monitoring methodologies
(NIAES/NIES)  100,596 100,596 

- Modeling activities and emission inventories(NIES)    3,967   3,967 
(5) Environmental Restoration and Conservation Agency 

(ERCA), Japan   14,078 14,078 
Other activities  

- Raising public awareness on acid deposition problems   14,078  14,078 
(6) AEON Environmental Fund, Japan   4,855  4,855 

Research activities    
- Joint research with Thailand    4,855   4,855 

(7) Niigata Prefecture, Japan   3,568  3,568 
Strengthening technical capacity in participating countries    3,568   3,568 

(8) Niigata City, Japan   1,784  1,784 
Strengthening technical capacity in participating countries    1,784   1,784 

Total 391,850.6 814,294 1,206,144.6
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Table 3 - Financial Contributions of the Participating Countries 
for NC Core Budget Activities in 2008 

 
 Name of Country Contribution (US$) 
1 Cambodia         47.60 
2 Japan     385,365.00 
3 Malaysia     3,228.00 
4 Mongolia         50.00 
5 Thailand     3,160.00 
 Total     391,850.60 

 

 

Table 4. Additional Revenue of the Network Center in 2008 
 

Organizations / Items Revenue (US $)
1. Niigata Prefecture 

- Maintenance of ADORC building cost  
- Financial support for NC activities 

2. Niigata City  
- Non-reimbursable personnel contribution from Niigata City (in-kind) 

 
 80,627 
111,851 

 
 18,412 

Sub-Total 210,890 
1. Other non-reimbursable personnel contribution (in-kind)  90,645 

Total 301,535 

Note: Other non-reimbursable personnel contribution refers to personnel contribution from 
Environmental Science Research Niigata (ESRN), Joetsu Environmental Science Center 
(JOESC), HORIBA Ltd and SHIMADZU Corporation.  

 
 

Table 5. Total revenue of the Network Center in 2008 
 

Items Core Budget 
(US $) 

Additional 
Budget (US $) Total (US $) 

1. For NC core and additional budget activities 391,850.6 814,294 1,206,144.6

Sub-Total 391,850.6   814,294 1,206,144.6
2. Revenue from Niigata Prefecture and Niigata 

City (in-kind) 
3. Other non-reimbursable personnel contribution 

(in-kind) 

  
  210,890

90,645

Total  1,507,679.6
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Table 6. Expenditures of the Network Center in 2008 (Core budget activities) 
 

Activities 
Budget in 2008 Expenditures in 2008 

Direct 
Exp. 

Personnel 
Exp. Total Direct Exp. Personnel 

Exp. Total 

(US $) (US $) (US $) (US $) (US $) (US $) 
1. Central compilation, evaluation and 

storage of data etc. 12,000 45,400 57,400  5,076 27,094 32,170 

- Data verification  6,000 31,400 37,400  4,283 22,860 27,143 

- Maintenance of database  6,000 14,000 20,000   793  4,234  5,027 

2. Preparation of data report  7,500 17,500 25,000  9,727 16,933 26,660 
3. Dissemination of data and relevant 

information  4,000 18,000 22,000  2,380 12,701 15,081 
- Analysis on the state of acid deposition 

in the region  2,000 10,000 12,000  1,586  8,467 10,053 
- Development and updating of EANET 

website  2,000  8,000 10,000   794  4,234  5,028 
4. Strengthening technical capacity in

participating countries 60,000 30,000 90,000 50,778 25,400 76,178 

- STM meeting 60,000 30,000 90,000 50,778 25,400 76,178 
5. Implementation and coordination of 

QA/QC activities  8,000 35,000 43,000 13,614 25,398 39,012 

- Inter-laboratory comparison surveys  8,000 23,000 31,000 12,027 16,932 28,959 

- Individual questions and answers    0 12,000 12,000  1,587  8,466 10,053 

6. Implementation of training activities    0  5,000  5,000   794  4,233  5,027 

- Development of annual training program    0  5,000  5,000   794  4,233  5,027 
7. Technical support to EANET 

meetings 51,000 70,200 121,200 102,608 67,730 170,338 

- Preparation of technical documents  6,000 14,000 20,000  3,173 16,932 20,105 

- Attendance at the EANET meetings 20,000 20,000 40,000 44,769 12,699 57,468 
- Support for Task Forces & Expert 

Groups 25,000 30,200 55,200 54,666 38,099 92,765 
- Management of the network on 

soil/vegetation specialists     0  6,000  6,000     0     0     0 

8. Administrative works  2,000  4,000  6,000   847  4,233  5,080 
- Miscellaneous including tasks on future 
development of EANET to establish a 
sound financial basis  2,000  4,000  6,000   847  4,233  5,080 

Total 144,500 225,100 369,600 185,824 183,722 369,546 
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Table 7. Expenditures of the Network Center in 2008 (Additional  
budget activities) 

 

Activities 
Budget in 2008 Expenditures in 2008 

Direct 
Exp. 

Personnel 
Exp. Total Direct Exp. Personnel 

Exp. Total 

(US $) (US $) (US $) (US $) (US $) (US $) 
1. Strengthening technical capacity in

participating countries 70,000 47,000 117,000 67,081 40,576 107,657 

- Dispatch of technical missions 32,000 18,000 50,000 48,820 11,593 60,413 
- Assistance and technical support to 

individual countries 34,000 28,000 62,000 17,822 27,050 44,872 
- Communication/coordination with donor 

agencies  4,000  1,000  5,000   439  1,933  2,372 

2. Implementation of training activities 73,000 47,000 120,000 35,865 67,628 103,493 
- Development of training materials, 

technical documents 16,000 14,000 30,000  4,398 19,322 23,720 
- Assistance for national training activities 15,000 5,000 20,000  2,639 11,593 14,232 
- Coordination with and support to other 

training programs 10,000  5,000 15,000  4,644 15,458 20,102 
 
- Individual training at NC 30,000 20,000 50,000 23,745 19,322 43,067 
- Communication/coordination with donor 

agencies  2,000  3,000  5,000   439  1,933  2,372 

3. Research activities 224,000 98,000 322,000 240,163 73,419 313,582 
- Research for improving monitoring 

methodologies 123,000 37,000 160,000 135,440 27,049 162,489 

- Fellowship 17,000 3,000 20,000 12,040  3,864 15,904 

- Joint research with Russia     0     0     0  9,709     0  9,709 
- Joint research with Thailand 15,000 3,000 18,000 12,621  7,728 20,349 
- Modeling activities and emission 

inventories 69,000 55,000 124,000 69,134 34,778 103,912 
- Other research     0     0     0  1,219     0   1,219 
4. Technical support to EANET 

meetings 10,000 16,000 26,000 11,933 15,456 27,389 
- Support for Task Forces on Soil and 

Vegetation     0  6,000  6,000   880  3,864  4,744 
- Other follow-up activities of the 

meetings 10,000 10,000 20,000 11,053 11,592 22,645 
5.Other activities 89,000 45,000 134,000 72,844 42,506 115,350 
- Raising of public awareness on acid 

deposition problems 89,000 45,000 134,000 72,844 42,506 115,350 

6. Administrative works 32,000 49,800 81,800 32,768 109,357 142,125 

- Communication/coordination 19,000 23,800 42,800 21,239 59,123 80,362 

- Management of budget and personnel  7,000 20,000 27,000  9,769 42,506 52,275 
- Miscellaneous including tasks on future 

development of EANET to establish a 
sound financial basis  6,000  6,000 12,000  1,760  7,728  9,488 

Total 498,000 302,800 800,800 460,654 348,942 809,596 
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Table 8. Budget and Expenditures of the Network Center in 2008 (by item) 

I t e m s 
Budget (US $) Expenditures (US $) 

Core Additional Total Core Additional Total 

1. Salary of staff members 225,100 302,800 527,900 183,722 348,942 532,664 

2. External consultants/assistants 15,000 85,000 100,000   7,631 141,749 149,380 

3. Travel costs  3,000 119,500 122,500   2,196 160,123 162,319 

4. Meetings 94,000 79,000 173,000 132,571  19,679 152,250 

5. Communication 14,000 47,000 61,000  13,277  30,530  43,807 

6. Reporting (publication)  6,500 21,000 27,500   7,317   9,758  17,075 

7. Equipment  7,000 72,000 79,000  17,666  54,702  72,368 

8. Consumables  5,000 68,500 73,500   4,058  41,556  45,614 

9. Miscellaneous     0  6,000  6,000   1,108   2,557   3,665 

(Sub) Total 369,600 800,800 1,170,400 369,546 809,596 1,179,142

Note: Revenue of the year balances with the expenditures of the year. 

 

Table 9. Expenditures of the Network Center in 2008 (for some specific costs, e.g. 
ance of ADORC building) mainten

Organizations / Items Expenditures 
(US $) 

1. Maintenance of ADORC building cost 
2. Additional personnel cost 
3. Non-reimbursable personnel expenditure from Niigata 

City (in-kind) 

 80,627 
111,851 
 18,412 

Sub-Total 210,890 

1. Other non-reimbursable personnel expenditure  
(in-kind)   90,645 

Total 301,535 

Note: Other non-reimbursable personnel expenditures were for staff members from 
Japanese private companies.  
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Table 10. Total expenditures of the Network Center in 2008 

 

Items Core (US $) Additional 
(US $) Total (US $) 

 
1. NC core and additional budget activities 
 

369,546
 

809,596 
 

1,179,142 
 

Sub-Total 369,546 809,596 1,179,142 

 
2. Maintenance of ADORC building, support for 

NC activities and non-reimbursable personnel 
expenditure from Niigata City (in-kind) 

 
3. Other non-reimbursable personnel expenditures

(in-kind) 

  

 210,890 
 
 

  90,645 

Total   1,480,677 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

 
Outcomes of the Tenth Session of the Intergovernmental Meeting, Third Special 

Session and Eighth Session of the Working Group on Future Development  
 

I. INTRODUCTION 
 

1. The Intergovernmental Meeting (IG) on Acid Deposition Monitoring Network in East Asia 
(EANET) held its Tenth Session (IG10) in Chiang Mai, Thailand on 20 -21 November 2008. 
 
2. The Working Group on Future Development (WGFD) of EANET held its Third Special 
Session (WGFD-S3) in Chiang Mai, Thailand on 19 November 2008 and the Eighth Session 
(WGFD8) in Pattaya, Thailand on 29-31 July 2009. 

 
 
II. MAJOR DECISIONS DURING THE IG10 

 
Report of the Working Group on Future Development (WGFD) on the Text of the Instrument 
to Provide a Sound Basis for Contribution to EANET  
 
3. Recalling that one of the main objectives of the Instrument is to enable the participating 
countries to make financial contributions to EANET, most of the participating countries indicated 
their preference for an Instrument for signature by representatives of the governments of the 
participating countries without ratification. The Session provided guidance to the WGFD that the 
Instrument needs to be formulated for signature of the designated representatives of the governments 
or competent authorities of the participating countries. 
 
4. The Session also agreed that the Secretariat will be responsible for overall financial reporting 
to the IG, although the NC and the Secretariat handle their own respective day-to-day financial 
operations. The IG will decide on procedures for both the Secretariat and the NC to receive financial 
contributions from participating countries. 
 
5. The Session decided to task the WGFD to further develop the Instrument in accordance with 
the conclusions of this meeting, and to consider and suggest any procedures necessary to obtain the 
said signatures. 

 
Activities of the Working Group on Future Development (WGFD) after 2008 
 
6. The Session adopted the “Terms of Reference (TOR) of the Working Group on Future 
Development (WGFD) on the Acid Deposition Monitoring Network in East Asia (EANET) 
2009-2010”. The Working Group will continue to be represented by two participants nominated by 
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the National Focal Points (NFPs) of the participating countries taking into account the topic of the 
session. One Chairperson and two Vice-chairpersons will be elected for the two year term 
(2009-2010) of the Working Group sessions. 

 
Outcomes of the Eighth Session of the Scientific Advisory Committee (SAC8) 
 
7. In response to what SAC had mentioned that there was a decision to change the name of the 
“Task Force on Dry Deposition Monitoring” to “Task Force on Air Quality Monitoring and Dry 
Deposition,” the Session suggested that SAC reconsider the renaming as “Task Force on Monitoring 
for Dry Deposition,” and make related modifications to the Terms of Reference of this task force. 
 
8. The Session approved the “Procedures for Establishing Task Forces and Expert Groups Under 
the Scientific Advisory Committee of EANET and the “Terms of Reference of the Task Forces and 
Expert Groups (revised)”.  
 
9. The Session endorsed the three high-priority research projects proposed by SAC.  
 
10. The Session endorsed the report “Outcomes of the Eighth Session of the Scientific Advisory 
Committee (SAC8)”. 
 
11. The Session applauded the NC’s announcement that the inaugural edition of the “EANET 
Science Bulletin” (Vol. 1) had been published in November 2008, and viewed this as a significant 
achievement. 

 
Report on the Review of Performance of the Secretariat and the Network Center (2005-2007) 
 
12. The Session endorsed both documents. 
 
Work Program and Budget in 2009 for EANET 
  
13. The Session adopted the Work Program and Budget in 2009, subject to revisions discussed at 
IG10.  
 
Second Report for Policy Makers on EANET (RPM2) 
 
14. It was clarified that the next WGFD session will review the RPM2 before launching it at the 
Eleventh Session of the Intergovernmental Meeting (IG11). 
 
Other issues 
 
15. The NC made a presentation on the “Group on Earth Observations (GEO)” and invited 
EANET to consider whether or not it wished to join the Group. Various views were expressed. Some 
countries reminded the Session that further information is needed, such as obligations and 
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responsibilities of joining GEO. It was agreed that the NC would provide more information, that 
discussions would continue at the WGFD on this topic, and that a decision would be postponed until 
the next IG. 
 
III. OUTCOMES OF THE WGFD-S3 

 
Draft Report of the Working Group on Future Development (WGFD) on the Text of the 
Instrument to Provide a Sound Basis for Contribution to EANET 

 
16. The main purpose of the WGFD-S3 was to finalize the Report of the WGFD for IG10 on the 
Instrument to Provide a Sound Basis for Contribution to EANET 
 
17. In the report, it was stated that the IG10 is invited to consider and make decisions/provide 
guidance on the document submitted by the WGFD on the Instrument to Provide a Sound Basis for 
Contribution to EANET, especially on the following issues: 
 

a. Legal status of the Instrument 
b. Scope of substances 
c. Scope of activities 
d. Financial arrangement 
e. Next steps 

- The IG may wish to decide to request the WGFD to further develop the Instrument. 
 
18. The Session adopted the Draft Report of the Working Group on Future Development (WGFD) 
on the Text of the Instrument to Provide a Sound Basis for Contribution to EANET (Fifth Draft) 
including the Revised Draft Text of the Instrument to Provide a Sound Basis for Contribution to 
EANET and agreed to submit this document to the IG10, for its consideration. 
 
IV. OUTCOMES OF THE WGFD8 
 
Revised Draft Text of the Instrument to Provide a Sound Basis for Contribution to EANET 
including the Draft Explanatory Note for Obtaining the Signatures for the Instrument  
 
19. Major outcomes on this topic were: 

 
Legal status and signature 
i) The Session agreed that the Instrument has a form of non-legally binding text. 

Accordingly, Articles 15 to 25 which pertain to legally binding instrument were 
deleted. 

ii) The Session agreed on the Instrument with signature but without ratification 
process.  

 
Scope of the Instrument 
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iii) It was agreed to keep the current scope under the Instrument. It was also agreed that 
the scope may be expanded as decided by the Intergovernmental Meeting (IG) in the 
future. 

iv) The Session agreed to use “acid deposition” instead of “regional air pollution” and 
provide the meaning of acid deposition in this Instrument, to duly reflect the current 
EANET activities. 

 
Others 
v) It was suggested by the Chair that for the time being, the term “Instrument” is used 

for the title and the participating countries may propose other term in the future. 
vi) Based on the two options of title, the content of the title was agreed by the Session 

to be “for Strengthening the Acid Deposition Monitoring Network in East Asia 
(EANET)”. 

 
20. The Session achieved significant progress on the Draft Revised Text of the Instrument to 
Provide a Sound Basis for Contribution to EANET. The revised text is attached as Annex of this 
report, reflecting the discussions and decisions made by the Session. 
 
Draft Second Report on Future Development of EANET  
 
21. The Session requested the Secretariat and the NC to develop a possible TOR for the 
establishment of a permanent working group with the tasks as proposed in the report. 
 
22. Regarding the financial arrangement, the Session requested the Secretariat to develop the 
document to continue the current modality for the next 3 years after 2010. 

 
Draft Mid-Term Report on Implementation of the Strategy on EANET Development 
(2006-2010) 
 
23. It was expressed that contribution from participating countries is necessary to ensure adequate 
budget to efficiently implement EANET activities. The Secretariat and the NC were asked to 
continue their efforts in obtaining external financial resources. 
 
24. It was mentioned that efforts should be enhanced to develop the database of EANET 
monitoring data during the period covered by the current Strategy due to its importance. 
 
Draft Strategy on EANET Development (2011-2015) 
 
25. There were discussions on the title of the document. The proposed names included: Five-Year 
Action Plan, Strategy, and Medium Term Plan. It was suggested that the discussion should focus on 
the contents and format of the document prior to the title. 
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26. The Session was reminded that the title of the document might be “Medium Term Plan 
(2011-2015)” according to the TOR of the WGFD (2009-2010) and requested the Secretariat and the 
NC to revise the document accordingly. 
 
27. It was suggested that when the SAC review the plan from the scientific viewpoint, the 
strategic direction should be considered, including priority activities related to some substances, for 
which participating countries lack capacity, e.g. aerosols.  
 
Second Report for Policy Makers on EANET (Final Draft) 
 
28. With modifications, the Session agreed to send the revised RPM2 to the National Focal Points 
(NFPs) for clearance. 
 
Draft Work Program and Budget in 2010 for EANET 
 
29. One country suggested to include the development of database of EANET monitoring data 
and the development of concept paper for sub-centers in the Work Program in 2010. 
 
Arrangement for the Eleventh Session of the Intergovernmental Meeting (IG11) 
 
30. The Secretariat proposed to hold the IG11 in Bangkok, Thailand on 19-20 November 2009. 
The proposed provisional agenda items for the IG11 were highlighted during the Session.  
 
31. The RPM2 will be launched at IG11. 
 
32. It was clarified that the “Strategy on EANET Development (2011-2015)” will be revised to 
“Medium Term Plan (2011-2015)” in the Provisional Agenda. 
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Annex  

 
Revised Draft Text of the Instrument 

To Provide a Sound Basis for Contribution to EANET  
 
 Title 

 Instrument for Strengthening the Acid Deposition Monitoring Network in East Asia (EANET) 
 
 
 

The Participating Countries to this Instrument, 
 
Recognizing that East Asia is facing increasing risks of problems related to [acid deposition/acid 
deposition including deposition of major acidifying species and related chemical substances 
(hereinafter referred to as “acid deposition”)], 
 
Recalling that Agenda 21, adopted at the United Nations Conference on Environment and 
Development in 1992, stated that the experience of the programs on transboundary air pollution in 
Europe and North America needed to be shared with other regions of the world, 
 
Acknowledging the successful operation of the preparatory-phase activities of the Acid Deposition 
Monitoring Network in East Asia (EANET), which was undertaken by ten countries in East Asia 
from 1998 to 2000, following the common understanding expressed at the First Intergovernmental 
Meeting, on 19-20 March 1998 in Yokohama, Japan,  
 
Recognizing that EANET was established in January 2001 as an important initiative for regional 
cooperation, aiming at creating a common understanding on the state of acid deposition problems, 
at providing useful inputs to policy makers at various levels, and at contributing to cooperation on 
the issues related to acid deposition among the participating countries,  
 
Acknowledging that thirteen countries in East Asia are participating in EANET and have been 
successfully working together to conduct acid deposition monitoring and to implement other 
activities for EANET, based on the Joint Announcement on Implementation of the Acid Deposition 
Monitoring Network in East Asia (JA) adopted by the participating countries and Tentative Design 
of EANET (TD) referred to in JA,  
    
Emphasizing that activities of the cooperative network on the acid deposition in East Asia under 
EANET have been developed by taking a step-wise approach by the participating countries on a 
voluntary basis, 
 
Recognizing the need to promote cooperation for the monitoring acid deposition in East Asia, 
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Also recognizing that the Instrument should be simple, flexible, open for future development and 
be based on the JA, TD and other decisions of the Intergovernmental Meeting (IG), 
 
Emphasizing the importance of appropriate financial arrangement for the sound operation of the 
EANET with a view to sustaining the development of the EANET, strengthening the financial 
mechanism of the EANET and providing a sound basis for financial contribution to the EANET 
and enhancing capacity building of acid deposition monitoring for all the participating countries of 
the EANET,  
 
Noting the fact that the effective realization of the EANET activities since the commencement of 
the EANET activities have been supported by voluntary contributions of some participating 
countries, covering the activities of the EANET Secretariat and the core activities of the Network 
Center which annually consisted of about one million US dollars and expressing great appreciation 
to the Governments of these countries, 
 
Noting that the participating countries of the EANET will be guided, in the implementation of this 
Instrument, by the principles that the use of financial contribution should produce effective 
outcomes, that the related executive bodies should take necessary measures to improve efficiency 
of contribution,  
 
Determined to renew their willingness to continue the activities of EANET as set out in the TD, 
 
Have agreed as follows: 
 
 

[Item 1 
Definitions 

 
“Acid deposition” in this Instrument includes deposition of major acidifying species and related 
chemical substances 
 
] 
 

Item 2 
Objectives and Scope 

1. The objectives and scope of this Instrument are: 
a) to create a common understanding of the state of acid deposition problems in East Asia; 
b) to provide useful inputs for decision-making at local, national and regional levels aimed at 

preventing or reducing adverse impacts on the environment caused by acid deposition; and
c) to contribute to cooperation on the issues related to acid deposition among the 

Participating Countries. 
2. The scope of this Instrument may be extended, as decided by the IG. 
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Item 3 
Principles 

1. The Participating Countries will, in the spirit of solidarity and partnership and in accordance 
with their respective needs, capabilities and situations, strengthen cooperation to monitor acid 
deposition. 

2. The Participating Countries will be encouraged to take appropriate measures to monitor acid 
deposition to minimize its adverse impacts, taking into account the precautionary principle.  

3. The Participating Countries will promote active participation, and bilateral and multilateral 
cooperation for effective implementation of the activities under this Instrument. 

 
 

Item 4 
Monitoring and Reporting 

1. The Participating Countries will implement and strengthen their monitoring activities in line 
with this Instrument. 

2. Each Participating Country will designate a national center, which is responsible for 
implementing the monitoring activities provided for in this Instrument. 

3. Each Participating Country will develop and implement its national monitoring plan. 
Monitoring of acid deposition will be implemented in accordance with the monitoring 
guidelines, technical manuals and other technical documents adopted by the IG.  

4. Each Participating Country will report the monitoring data and other relevant information to 
the Network Center (NC), in accordance with the guidelines adopted by the IG. 

5. In order to obtain high quality monitoring data, the quality assurance/quality control (QA/QC) 
programs adopted by the Scientific Advisory Committee (SAC), will be implemented by the 
NC in full collaboration among the Participating Countries for monitoring activities under this 
Instrument. 

6. The monitoring data and other information submitted by the Participating Countries will be 
compiled, stored and analyzed by the NC. 

7. The data and other information compiled through the EANET activities will be provided to 
individuals, organizations and non-member countries, in accordance with the procedures 
adopted by the IG. 

 
 

Item 5 
Assessment 

1. The monitoring data and other information submitted by the Participating Countries will be 
analyzed, evaluated and assessed. 

2. Periodic assessment reports on the state of acid deposition in East Asia will be prepared based 
on the data reports, disseminated and made available to the public. 
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Item 6 

Research Activities 
1. The Participating Countries will promote studies on scientific issues related to acid deposition. 
2. Research activities should be mutually reinforcing and supportive with existing regional, 

sub-regional and national initiatives in East Asia. Collaboration should be promoted with other 
international monitoring networks and programs. 

 
 

Item 7 
Education and Training 

The Participating Countries, in collaboration with the NC and the Secretariat, will promote and 
cooperate in developing and implementing education/training programs to implement this 
Instrument.  
 
 

Item 8 
Public Awareness 

The Participating Countries will promote and cooperate in: 
1) development and implementation of public awareness programs on acid deposition; and 
2) improvement of public access to information on acid deposition and its effects. 
 

Item 9 
Exchange of Information 

The Participating Countries will promote and cooperate in the exchange of information related to 
acid deposition including scientific, technological, technical, socio-economic and legal information 
as well as information on administrative measures,  
 

Item 10 
Intergovernmental Meeting 

1. The IG, composed of the representatives of all Participating Countries, is the decision-making 
body of the EANET. The tasks of the IG include, among others, the following: 

a) review and approval of the work program and budget of the EANET;  
b) review of implementation of the work program; 
c) review and approval of periodic assessment reports on the state of acid deposition in East 

Asia; 
d) establishment of subsidiary bodies as necessary and appropriate; 
e) review and approval of scientific, technical, administrative and financial matters for the 

management of the EANET; 
f) adoption of the rules of procedures for the IG and subsidiary bodies, including the SAC; 
g) provision of necessary instructions and guidance to the subsidiary bodies, the Secretariat 

and the NC on their activities; and 
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h) decision on other matters related to the management of the EANET and implementation 
of the work program. 

2. The IG will meet annually, unless otherwise decided. 
 
 

Item 11 
Secretariat 

1. The Secretariat, for the effective management of the EANET and to facilitate cooperation 
among the Participating Countries in a transparent manner, will carry out the following tasks 
under the guidance of the IG:  
a) necessary administrative arrangements for the meetings of the IG, the SAC, and other 

subsidiary bodies; 
b) necessary administrative and financial arrangements for managing the EANET; 
c) communication and cooperation in administrative and policy aspects as the focal point of 

the EANET; 
d) promotion of capacity building and public awareness in cooperation with the NC; and 
e) other necessary tasks as requested by the IG. 

2. [A relevant intergovernmental organization is designated to serve as the Secretariat to the 
Instrument by the decision of the IG. ] 

 
 

Item 12 
Scientific Advisory Committee 

1. The SAC, composed of scientific and technical experts from the Participating Countries, will 
advise and assist the IG with various scientific and technical matters related to EANET 
activities as mandated to it by the IG. These matters will include the following: 
a) scientific and technical aspects for EANET; 
b) development and revision of the monitoring guidelines and technical manuals; 
c) matters related to the selection of monitoring sites, QA/QC programs, data reporting 

procedures and formats; 
d) matters related to collection, evaluation, assessment and analysis of monitoring data; 
e) preparation of periodic assessment reports on the state of acid deposition in East Asia, 

based on, but not limited to the data compiled by the NC; 
f) matters related to studies on acid deposition; and 
g) other scientific matters as requested by the IG. 

2. If the Committee considers necessary for fulfilling its objectives, experts from countries other 
than the Participating Countries may be invited to assist the Committee. 

 
 
 

Item 13 
Network Center 
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1. The NC, to handle scientific and technical matters of the EANET activities and to facilitate 
cooperation among the Participating Countries in a transparent manner, will carry out the 
following tasks under the guidance of the IG: 
a) central compilation, evaluation, storage and analysis of monitoring data and related 

information; 
b) preparation of data reports on acid deposition in East Asia; 
c) dissemination of monitoring data and other relevant information; 
d) provision of technical assistance to the Participating Countries in implementing the 

EANET activities; 
e) implementation and coordination of QA/QC activities; 
f) development and implementation of education/training programs for those engaged in the 

EANET activities; 
g) implementation of research activities on acid deposition; 
h) provision of scientific and technical support for the IG, the SAC and other subsidiary 

bodies; 
i) promotion of capacity building and public awareness in cooperation with the Secretariat; 

and 
j) other tasks as requested by the IG. 

2. An appropriate entity is designated as the NC for this Instrument by the decision of the IG to 
carry out the above functions, provided that such designation is accepted by such entity. 
[Other entities could be designated as [sub-] centers to carry out some of the tasks given by 
the IG as the need arises.] 

  
Item 14 

Financial Arrangement 
1. The administrative and operational cost of the national monitoring within each country will be 

borne by each country. 

2. The administrative and operational costs of the Secretariat and the NC core activities will be 
financed by voluntary contributions from the Participating Countries. 

3. Participating Countries are encouraged to make voluntary financial contributions, taking into 
account their economic and financial circumstances, in accordance with the respective national 
laws and regulations and within the limit of their respective budgetary appropriations. The 
Participating Countries may provide additional financial and in-kind contributions on a 
voluntary basis.  

4. The Participating Countries are invited to draw attention to necessary financial amount in order 
to implement activities under this Instrument, and burden sharing practices in the United 
Nations systems. 

5. Procedures and guidelines for the transfer of financial contributions will be developed and 
adopted by the IG. The financial contributions and the interest from financial contributions will 
be administered by the Secretariat under the guidance of the IG.  

6. EANET will be open to financial and in-kind contributions from other sources including 
international and regional organizations and NGOs, subject to the approval of the IG. 
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7. Any Participating Country may request the Secretariat and the NC to provide to the IG the 
annual financial reports and audit reports by independent audit agencies. 

 
 

Item 15 
Revisions or Modifications 

 
1. Any revisions, modifications to any part of this Instrument may be proposed in writing by any 

Participating Country to be considered and adopted by the IG in consensus. 
2. Subject to the official written consent by all Participating Countries, the revision or 

modification adopted by the IG will form part of this Instrument. 
 

Item 16 
End of Participation 

A Participating Country may cease its participation in the EANET at any time by giving official 
written notice of such intention to the Secretariat. 
 
 

Item 17 
Participation of Other Countries 

Countries in East Asia, which includes Northeast Asia and Southeast Asia, not participating in the 
EANET, may subsequently submit to the Secretariat an application for participation, which is 
subject to approval by the IG. 
 
 
 
[This Instrument is signed by duly authorized representatives of Participating Countries in 
accordance with their respective laws and regulations.] 
 
Name of country, signature….     
 
 

  
 
 
 
 



EANET/SAC 9/4/4 
 Page 1 
The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

 

Second Report on Future Development of EANET  

(Revised Draft) 

 

I. INTRODUCTION 

1. The Acid Deposition Monitoring Network in East Asia (EANET) started the 
monitoring activities on a regular basis from January 2001. The tasks of the 
Intergovernmental Meeting (IG), the Scientific Advisory Committee (SAC), the 
Secretariat and the Network Center (NC) were described in the Joint Announcement 
on Implementation of the Acid Deposition Monitoring Network in East Asia (JA) 
adopted by the participating countries in 2000 and the Tentative Design of EANET 
(TD) referred to in the JA.  

 
2. In order to be a more effective program and to elaborate on its monitoring activities, 

the First Report on Future Development was developed and presented to the Fifth 
Session of the Intergovernmental Meeting (IG5) in 2003. It highlighted the 
following three sub-topics: 

i) Further strengthening of the basis of EANET 
ii) Expansion of EANET activities – admission of new participating 

countries 
iii) Efforts for preventing or reducing adverse environmental impacts  

 
3. In the period from 2001 to 2009, many activities to improve efficiency and 

transparency and for future development of EANET were implemented. To further 
strengthen the basis of EANET, an Instrument to provide a sound basis for 
contribution to EANET is being developed. EANET also adopted a set of procedures 
and guidelines for voluntary financial contribution to the budget of the Secretariat 
and the NC in 2007. The Scientific Advisory Committee of EANET has further 
expanded with the establishment of task forces and expert groups.   

 
4. Some of the procedures adopted by EANET will expire in 2010 including the 

arrangements for voluntary financial contribution to the Secretariat and the Network 
Center and the Terms of Reference (TOR) of the ad-hoc groups. There were 
proposals for establishment of additional bodies in EANET for further strengthening 
of the basis of EANET. It is timely for the IG to consider the institutional 
arrangement of EANET taking into account recent developments and future 
requirements. 
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5. This document was first presented for preliminary discussion at the Eighth Session 

of the Working Group on Future Development of EANET (WGFD8) in July 2009. 
This is also for discussion and comments at the Ninth Session of the Scientific 
Advisory Committee (SAC9) as well as for review and guidance at the Eleventh 
Session of the Intergovernmental Meeting (IG11).  

 
 

II. INSTITUTIONAL ARRANGEMENT 
 

  II-1. Working Group on Future Development of EANET (WGFD)  
 

6. The WGFD was first established on an ad hoc basis in 2003 and assigned the 
following tasks for the period 2004-2006: 

 i) Review the performance of the Secretariat and the NC and submit the review  
report to the IG; 

 ii) Review the financial reports of the Secretariat and NC since the start of the 
regular phase and recommend appropriate sizes of the budgets of EANET, based 
on the review results;   

 iii) Develop guidelines on administrative and financial management for the 
Secretariat and the NC; 

 iv) Study ways in obtaining financial support from international funding agencies; 
 v) Develop a 5-year medium term plan for EANET; 
 vi) Conduct a feasibility study on an appropriate instrument on acid deposition to 

provide a sound basis for financial contribution by studying on the existing 
relevant instruments; and 

vii) Carry out other tasks requested by the IG. 
 
7. Upon expiration of its Terms of Reference (2004-2006), the Seventh Session of the 

Intergovernmental Meeting (IG7) decided that the WGFD should be continued. The 
tasks assigned to the WGFD in the period 2007-2008 are: 

  i)  Discuss and develop an appropriate instrument and its legal status to provide a 
sound basis for financial contribution for EANET and report the results of the 
discussion to the Tenth Session of the Intergovernmental Meeting (IG10) for its 
consideration; 

  ii) Review the performance of the Secretariat and the NC during the year 
2005-2007, including the financial aspect, for future development of EANET 
and submit the review report to IG10 in 2008; 

  iii) Guide the Secretariat and the NC to carry out capacity building activities; and 
  iv) Carry out other tasks requested by the IG. 

 
8. The term of the WGFD was further extended for two years (2009-2010) at the Tenth 

Session of the Intergovernmental Meeting (IG10) in 2008 with some modifications 
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to its composition and tasks: 
 i)  Review the performance of the Secretariat and NC in the period 2009-2010; 
 ii) Guide the Secretariat and the NC to carry out capacity building activities; 
 iii) Review the implementation of the Strategy on EANET Development 

(2006-2010); 
 iv) Develop the next Medium Term Plan (2011-2015), in collaboration with the 

Scientific Advisory Committee (SAC); 
 v) Further develop the instrument, and consider and suggest any necessary 

procedures; 
 vi) Review and provide guidance to the draft Second Report for Policy Makers; and 
 vi) Carry out other tasks requested by the IG. 
 

9. During the Seventh Session of the Working Group on Future Development 
(WGFD7), some countries had suggested that establishment of a permanent 
subsidiary body might be necessary to assist the IG in reviewing the EANET 
activities.  
 

  II-2. Scientific Advisory Committee (SAC)  
 
10. When the SAC was formally established in 2001, it had several subsidiary bodies - a 

task force on dry deposition monitoring, a task force on soil and vegetation 
monitoring, and a network of soil and vegetation specialists. The two tasks forces 
were tasked to develop several strategy papers and manuals and these were 
successfully completed. Recently, the terms of reference of these subsidiary bodies 
were reviewed and assigned new tasks by the SAC.   
 

11. The Strategy on EANET Development (2006-2010) (EANET/IG 8/7/1 rev) adopted 
at the Eighth Session of the Intergovernmental Meeting (IG8) required additional 
scientific contributions from SAC members. The Ninth Session of the 
Intergovernmental Meeting (IG9) approved the recommendation of the SAC to 
establish the following new task forces and expert groups: 
- Task Force on Monitoring Instrumentation 
- Task Force on Research Coordination 
- Expert Group on Dry Deposition Flux Estimation 
- Expert Group on Preparation of the Second Periodic Report on State of Acid 

Deposition in East Asia 
- Expert Group on Revision of the Technical Manual on Wet Deposition 

Monitoring 
- Expert Group on Revision of the Technical Manual on Inland Aquatic 

Environment Monitoring 
 
12. Members of the SAC were moreover appointed as Chairpersons for all the task 

forces and expert groups. The IG10 further agreed to the proposal of SAC to rename 
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the existing Task Force on Dry Deposition Monitoring as Task Force on Monitoring 
for Dry Deposition. 
 

13. There are other scientific and technical activities which should be implemented by 
the SAC to achieve a better assessment of the state of acid deposition in East Asia 
and predict future trends. The SAC may wish to consider the establishment of 
additional task forces, expert groups or sub-centers in the future for more efficient 
and greater transparency in its activities. 

 
 

III. FINANCIAL MECHANISM 
 
14. The Eighth Session of the Intergovernmental Meeting (IG8) agreed that the 

voluntary financial contribution to the Secretariat budget from the participating 
countries in 2008-2010 will be a flat rate amount calculated from the projected 
budget for consecutive 3 years period (2008-2010) as reported in the document 
“Workload and Cost for Implementing the Strategy on EANET Development 
(2006-2010)” (EANET/IG 8/7/2 rev). 
 

15. In line with the “Revised Procedure and Guideline for Voluntary Financial 
Contribution to EANET” (EANET/IG 9/7.rev1) approved by the Ninth Session of 
the Intergovernmental Meeting (IG9), participating countries agreed on a three-year  
(2008-2010) flat rate amount voluntary financial contributions to the NC core 
budget starting from 2008.  

 
16. Japan has contributed to EANET activities since the beginning of EANET. Some 

other countries made contributions to the Secretariat budget from 2002, while the 
NC received contributions from some countries to its core budget from 2008.  
 

17. The present financial arrangement on a voluntary basis will continue up to 2010 and 
the arrangement after 2010 should be determined. One of the objectives of the 
Instrument is to enable the participating countries to contribute financially to 
EANET.  
 

18. The WGFD8 requested the Secretariat to develop the document to continue the 
current financial modality for the next 3 years after 2010.  

 
 

IV. EXPANSION OF EANET ACTIVITIES 
 

19. The First Report on Future Development discussed expansion of EANET activities 
through admission of new participating countries. Currently, with thirteen countries 
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participating in EANET, almost all the East Asian countries are included.  
 

20. Currently EANET is focusing on monitoring acid deposition and its adverse effects 
on ecosystem. Expansion of scope to include monitoring for impacts on human 
health in East Asia should be considered in view of the rapid industrial and 
economic development in the region. 

 
 

V. ACTIONS REQUIRED 
 

21. The WGFD and the SAC is invited to make recommendations to the IG considering 
the following topics  

 
i) Review of the institutional arrangements of EANET  

 
22. The WGFD8 requested the Secretariat and the NC to develop a possible TOR for the 

establishment of a permanent working group. The IG may wish to consider the 
attached TOR as Annex of this Report.  

 
ii) Financial contributions of the participating countries to EANET after 2010 

 
23. In line with the request from the WGFD and Draft Medium Term Plan for EANET 

(2011-2015) (EANET/SAC 9/12), it is proposed to have a flat rate amount of 
voluntary contribution for three consecutive years (2011-2013) from the 
participating countries to the Secretariat budget and the NC core budget, using the 
latest UN scale burden sharing. 

 
iii) Expansion of EANET activities 

 
Expansion of monitoring site and accuracy of monitoring data 

 
24. The distribution of monitoring sites in the EANET region is still sparse and 

inadequate for a comprehensive assessment of the state of acid deposition. Addition 
of new monitoring sites should be considered, taking into account geographic, 
climatic and ecological factors. Quality assurance and quality control (QA/QC) 
activities are critical parts of monitoring to ensure the reliability of data. Through 
continuous efforts for promotion of QA/QC, the overall quality of EANET datasets 
has improved over time. QA/QC activities need to be expanded at the national level, 
including preparation of standard operating procedures (SOPs) and audits of sites 
and laboratories. 

 
Expansion of scope and activities  
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25. To ensure flexibility and openness for future development of EANET, participating 

countries may wish to begin a discussion to consider a broader scope including other 
regional air pollutants. For more effective management of regional air pollution, the 
scope of activities may be expanded to include measures for mitigation or 
prevention. Although the promotion of modeling and emission inventory is included 
in the Strategy on EANET Development (2006-2011), further development of these 
activities are necessary for better assessment of regional acid deposition/air 
pollution. 
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Annex 
 

Terms of Reference 
for the 

Working Group on Future Development of Acid Deposition Monitoring 
Network in East Asia (EANET) 

(Preliminary Draft) 
 
 
1. In line with the decision at the Twelfth Session of the Intergovernmental Meeting 

(IG12) on EANET held in November 2010, the Working Group on Future 
Development of EANET (hereinafter referred to as the “Working Group”) is 
established on a permanent basis. 
 

2. The Working Group shall be composed of experts on policy and administrative 
aspects including regional agreement from participating countries of EANET. 

 
3. Two members of the Working Group shall be nominated by the National Focal 

Points to the Secretariat in a written form. 
 

4. One Chairperson and two Vice-chairpersons will be elected at the Working Group 
session. 
 

5. Under the guidance of the Intergovernmental Meeting (IG), the Working Group shall 
carry out the following tasks: 

 
i) Review the performance of the Secretariat and the Network Center (NC) and 

submit the review report to the IG; 
ii) Review the financial reports of the Secretariat and the NC and recommend 

appropriate size of the budget for the approval of the IG; 
iii) Develop guidelines on administrative and financial management for the 

Secretariat and the NC, as appropriate for consideration of the IG;  
iv) Develop and review the Medium Term Plan; 
v) Review the implementation of the Instrument to Provide a Sound Basis for 

Contribution to EANET, and consider future development; and 
vi) Carry out other tasks as requested by the IG. 

 
6. For fulfilling the tasks of the Working Group, additional experts from outside of the 

participating countries may be invited to attend the Working Group session, as 
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appropriate. 
 

7. The Working Group shall meet annually, unless otherwise decided. 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

 
 
 

Data Report 2008 (draft) 
 
 
I. INTRODUCTION 
 
1. Monitoring activities started during the preparatory phase activities of EANET from 

March 1998 to December 2000. Regular monitoring of acid deposition started from 
January 2001 with the participation of 10 countries. 

 
2. Thirteen EANET countries, namely, China, Japan, Mongolia, Republic of Korea and 

Russian Federation of the North-East Asian region, and Cambodia, Indonesia, 
Malaysia, Myanmar, Lao PDR, Philippines, Thailand and Vietnam participated in 
monitoring of acid deposition in 2008. 

 
3. Acid deposition monitoring of EANET covers four environmental items – wet 

deposition, dry deposition (air concentration), soil and vegetation, and inland aquatic 
environment. 

 
 
II. PREPARATION OF DATA REPOT 2008 ( DRAFT) 
 
4. Participating countries are required to submit the data and related information obtained 

from the monitoring activities conducted at the EANET sites in their respective 
countries to the Network Center of EANET (NC) by the end of June of each calendar 
year based on the guidelines of EANET.   

 
5. The NC had prepared a preliminary draft Data Report 2008 after compiling the 

monitoring data which were submitted by the participating countries and presented at 
the Tenth Senior Technical Manager’s Meeting of the Acid Deposition Monitoring 
Network in East Asia (STM10), held on 26-28 August 2008. 

 
6. The contents of this report will be considered by the Ninth Session of Scientific 

Advisory Committee (SAC9), held in October 2009 by the experts from participating 
countries. 

 
7. Following the comments and guidance at SAC9, NC will elaborate and finalize the 

data report 2008. 
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Overview of the national monitoring plans of the participating countries 
(The summary table) 

 
 
 
 
 
 
 
 
 
 

The Network Center of EANET 
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

<Cambodia> Wet deposition Phnom Penh Urban Weekly All required items January ‘05
Dry deposition Phnom Penh Urban FP SO2,NO2HNO3,NH3, PMC

<China> Wet deposition Chongqing -Hifu Urban daily All required items + F- January ‘08
Chongqing -Jinyunshan Rural daily All required items + F- April ‘99
Xi’an -shizhan Urban daily All required items April ‘99
Xi’an-Jiwozi Remote daily All required items April ‘99
Xiamen-Hongwen Urban daily All required items + F- April ‘99
Xiamen-Xiaoping Remote daily All required items + F- April ‘99
Zhuhai-Xiang Zhou Urban daily All required items + F- April ‘99
Zhuhai-Zhuxiandong Urban daily All required items + F- December ‘99

Dry deposition Chongqing -Jinyunshan Rural AT SO2, NO, NOx, PM10

Xiamen-Hongwen Urban AT+FP SO2,NO2,PM10,HNO3,HCl,NH3,PM
Zhuhai-Xiang Zhou Urban AT SO2,NO2, PM10

Soil and
vegetation

Chongqing -Jinyunshan Rural Every 3 years Tree decline, Abnormalities of
leaves and branches(Ions etc.in soil)

Xi’an-Jiwozi Remote Every 3 years Tree decline, Abnormalities of
leaves and branches(Ions etc.in soil)

Xiamen-Xiaoping Remote Every 3 years Tree decline, Abnormalities of
leaves and branches(Ions etc.in soil)

Zhuhai-Zhuxiandong Urban Every 3 years Tree decline, Abnormalities of
leaves and branches(Ions etc.in soil)

Chongqing-Jinyunshan
Lake

Rural 4times/years Water quality of Jinyunshan Lake

Xi’an-Jiwozi River Remote 4times/years Water quality of Jiwozi River
Xiamen-Xiaoping Dam Remote 4times/years Water quality of Xiaoping Dam
Zhuhai-Zhuxiandong
Stream

Urban 4times/years. Water quality of Zhuxiandong
Stream

From 2004

Overview of the National Monitoring Plan in 2009 

Inland aquatic
environment
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

<Indonesia> Wet deposition Jakarta (BMG) Urban weekly All required items April ‘98
Serpong (EMC) Rural daily All required items April ‘98
Kototabang (BMG) Remote weekly All required items April ‘98
Bandung (LAPAN) Urban daily All required items January ‘99
Maros(BMG) Rural weekly All required items 2008

Dry deposition Serpong (EMC) Rural FP SO2,HNO3,HCl,NH3,PMC,NO2  July 2001,2008
Kototabang (BMG) Remote PS SO2,NO2 2007
Jakarta (BMG) Urban PS SO2,NO2 2007
Bandung (LAPAN) Urban PS SO2,NO2 2008

Soil and
vegetation

Bogor Research Forest
(Darmaga Experimental
Forest)

Rural once/3 years Decline, K etc. in leaves & ions in
soil

2002

Inland aquatic
environment

Patenggang Lake Rural 4times/yr. Water quality of Patenggang Lake 2001

Gunung Lake 4times/yr. Water quality of Situgunung 2007

<Japan> Wet deposition Rishiri Remote daily All required items April’98
Ochiishi Remote daily All required items April’03
Tappi Remote daily All required items April’98
Ogasawara Remote daily All required items May’99
Sado-seki Remote daily All required items April’99
Happo Remote daily All required items April’98
Oki Remote daily All required items April’98
Yusuhara Remote daily All required items December’99
Hedo Remote daily All required items December’99
Ijira Rural weekly All required items June’99
Banryu Urban weekly All required items May’99
Tokyo Urban daily All required items April’07
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

<Japan> Dry deposition Rishiri Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10/2.5,HNO3,
HCl,NH3,PMC

FP from 2002

Ochiishi Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10/2.5,HNO3,
HCl,NH3,PMC

FP from 2008

Tappi Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Ogasawara Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Sado-seki Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Happo Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Oki Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10/2.5,HNO3,
HCl,NH3,PMC

FP from 2002

Yusuhara Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Hedo Remote AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Ijira Rural. AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Banryu Urban AT+
FP(biweekly)

SO2,NO,NOx*,O3,PM10,HNO3,
HCl,NH3,PMC

FP from 2003

Tokyo Urban FP(biweekly) SO2,NO2HNO3,NH3, PMC FP from 2007

Soil and Ijira Rural Once in 5 All required items
Banryu Urban Once in 5 All required items
Ijira Lake Rural 4times/yr. Water quality of Ijira Lake
Banryu Lake Urban 4times/yr. Water quality of Banryu Lake

<Lao PDR> Wet deposition Vientiane Urban daily All required items October ‘03
Dry deposition Vientiane Urban FP SO2,NO2HNO3,NH3, PMC
Inland aquatic
environment

Nam Houm Lake Urban 4times/yr. Water quality of Nam Houm Lake

Inland aquatic
environment
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

<Malaysia> Wet deposition Petaling Jaya Urban weekly* All required items+Organic acid April ‘98
Tanah Rata Remote weekly* All required items+Organic acid January ‘99
Danum Valley Remote weekly* All required items+Organic acid January ‘06
Kuching Remote weekly* All required items+Organic acid

Dry deposition Petaling Jaya Urban FP (weekly) SO2,NO2HNO3,NH3, PMC
Tanah Rata Remote AT+

FP (weekly)
SO2,NO,NOx*,O3,HNO3,NH3, PMC FP from 2001

Danum Valley Remote FP (biweekly) SO2,NO2HNO3,NH3, PMC FP from 2006
Soil and Pasoh Reserve Forest Remote Every 3 years From 2001

Petaling Jaya Remote Every 3 years From 2002
Semenyih Dam Urban 4 times/yr. Water quality of Semeynyih Dam February ‘05
Tembaling River Remote 4 times/yr. Water quality of Tembaling River March ‘07

<Mongolia> Wet deposition Ulaanbaatar Urban daily All required items+HCO3
- August ‘98

Terelj Remote daily All required items+HCO3
- September ‘98

Dry deposition Ulaanbaatar Urban FP (weekly) SO2,HNO3,HCl,NH3,PMC
Terelj Remote FP (weekly) SO2,HNO3,HCl,NH3,PMC

Soil and
vegetation

Ulaanbaatar (Bogdkhan
mountain)

Urban/Ecolog Every 3-5
years

PH(H2O),pH(KCl),Exchangeable
acidity, Tree decline, description

From 2002

Inland aquatic
environment

Terelj River Remote 6 times/yr. Water quality of Terelj River From 2002

<Myanmar> Wet deposition Kaha-Aya, Yangon Urban weekly pH,EC June’07
<Philippines Wet deposition Metro Manila Urban weekly All required items April ‘99

Los Banos Rural weekly All required items April ‘99
Mt. St. Tomas Remote weekly All required items October ‘06

Dry deposition Metro Manila Urban FP (Weekly) SO2,HNO3,HCl,NH3,PMC
Los Banos Rural FP (Weekly) SO2,HNO3,HCl,NH3,PMC
Mt. St. Tomas Remote FP (Weekly) SO2,HNO3,HCl,NH3,PMC October ‘06

Soil and
vegetation

Los Banos(Mt. Makiling,
UP Quezon Land Grant)

Rural Once in 3
years

(Tree decline, description tree & ions
in soil etc.)

From 2001

Metro Manila(La Mesa
Dam Watershed)

Urban (Tree decline, description tree & ions
in soil etc.)

November ‘07

Mt. Sto. Tomas(ERDS
Research Station)

Remote (Tree decline, description tree & ions
in soil etc.)

April ‘08

Pandin Lake Rural 3 times a year Water quality of Pandin Lake From 2004
Ambulalakao Lake Remote 3times/yr Water quality of Ambulalakao River From 2005

Inland aquatic
environment

Inland aquatic
environment
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

Wet deposition Kanghwa Rural daily All required items March ‘99
Cheju(Kosan) Remote daily All required items April ‘99
Imsil Rural daily All required items January ‘01

Dry deposition Kanghwa Rural FP(Twice a
month)

SO2, O3, PM10, Ions in PM2.5 From 2001

Cheju(Kosan) Remote FP(Twice a
month)

SO2, O3, PM10, Ions in PM2.5 From 2001

Imsil Rural FP(Twice a
month)

SO2, O3, PM10, Ions in PM2.5 From 2001

Soil and
vegetation

Imsil (Mt.Naejang) Rural Every 3 years (Tree decline, description tree &
ions in soil)

From 2001

<Russia> Wet deposition Mondy Remote daily All required items (+NO2
-, Br-, May ‘99

Listvyanka Rural daily All required items
(+F-, NO2

-, Br-, HCO3
-)

January ‘00

Primorskaya Rural daily All required items
(+NO2

-, Br-, HCO3
-)

February ‘02

Irkutsk Urban daily All required items
(+F-, NO2

-, Br-, HCO3
-)

January ‘01

Dry deposition Mondy Remote AT+
FP(weekly)

SO2,O3,HNO3,HCl,NH3,PMC From 2001

Listvyanka Rural FP(weekly) SO2,HNO3,HCl,NH3,PMC From 2001
Primorskaya Rural FP(weekly) SO2,HNO3,HCl,NH3,PMC From 2001
Irkutsk Urban FP(weekly) SO2,HNO3,HCl,NH3,PMC From 2001

Soil and
vegetation

Mondy Remote Once/3-5 years Tree decline, description tree & ions
in soil

From 2001

Listvyanka
(Bolshie Koty)

Rural Once/3-5 years Tree decline, description tree & ions
in soil

From 2001

Irkutsk Urban Once/3-5 years Tree decline, description tree & ions
in soil

From 2001

Primorskaya Rural Once/3-5 years Tree decline, description tree & ions
in soil

From2002

Inland aquatic Pereemnaya River Rural 4times/yr Water quality of Pereemnaya River From 2004
environment Krestovka River Rural 5times/yr Water quality of Krestovka River From 2005

<Republic of
Korea>
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

<Thailand> Wet deposition Bangkok Urban daily All required items+Organic acid,
Phosphate

April ‘99

Samutprakarn Urban daily All required items+Organic acid,
Phosphate

January ‘00

Patumthani Rural daily All required items+Organic acid,
Phosphate

March ‘99

Khanchnaburi
(Vachiralongkorn Dam)

Remote daily All required items+Organic acid,
Phosphate

April ‘99

Chiang Mai(Mae Hia) Rural daily All required items+Organic acid,
Phosphate

January ‘01

Nakhon Ratchasima Remote daily All required items+Organic acid,
Phosphate

January ‘06

Dry deposition Bangkok Urban AT+
FP(weekly)

SO2,NO,NO2,NOx,O3,HNO3,HCl,
NH3,PMC

Samutprakarn Urban AT SO2,NO,NO2,NOx,O3

Patumthani Remote FP(weekly) SO2,HNO3,HCl,NH3,PMC
Khanchnaburi
(Vachiralongkorn Dam)

Remote AT+
FP(weekly)

SO2,NO,NOx,PM10,O3,HNO3,HCl,
NH3,PMC

Chiang Mai(Mae Hia) Rural AT+
FP(weekly)

SO2,NO,NOx,PM10,O3,HNO3,HCl,
NH3,PMC

Nakhon Ratchasima Remote FP(weekly) SO2,HNO3,HCl,NH3,PMC January ‘06
Soil and Vachiralongkorn Dam Remote Once/3 years Tree Decline, Ions in soil
Inland aquatic
environment

Vachiralongkorn Dam Remote 4 times/year Water quality of Vachiralongkorn
Dam

<Viet nam> Wet deposition Hanoi urban weekly All required items August ‘99
Hoa Binh rural weekly All required items August ‘99
Cuc Phuong weekly All required items
Da Nang weekly All required items
Nha Be weekly All required items

Dry deposition Hanoi urban FP(weekly) SO2,HNO3,HCl,NH3,PMC
Hoa Binh rural FP(weekly) SO2,HNO3,HCl,NH3,PMC
Cuc Phuong FP(weekly) SO2,HNO3,HCl,NH3,PMC
Da Nang FP(weekly) SO2,HNO3,HCl,NH3,PMC
Nha Be FP(weekly) SO2,HNO3,HCl,NH3,PMC

Soil and Hoa Binh rural Once/3-5 years Decline, & ions in soil
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Country Items Monitoring sites Classification Monitoring
interval

Measurement Parameters Remarks
(Start time)

Available
Data(2008)

Inland aquatic
environment

Hoa Binh Reservoir rural 4 times/year Water quality of Hoa Bin Reservoir

Note)*: Biocides are added to precipitation samples
      PMC; Particulate matter components
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The monitoring situations in each participating countries for mandatory 
items 

 

 

 

1. Introduction 
 
Based on the results of the First Expert Meeting, the guidelines have been adopted at the 
Second Expert Meeting on Acid Precipitation Monitoring Network in East Asia, which 
was held in March 1995 in Tokyo.   
 
During the preparatory-phase (April 1998-December 2000) the participating countries 
made effort to comply with these guidelines to the extent possible.  Based on the 
experience gained, and the latest scientific/technical information, the guidelines were 
revised and adopted as a technical manual “Technical Documents for Acid Deposition 
Monitoring in EAST Asia “ at the Second Interim Scientific Advisory Group (ISAG) 
Meeting of EANET held in March 2000 in Jakarta, Indonesia. 
 
The monitoring in the regular-phase (January 2001-present) of acid deposition consists 
of measurements on wet deposition, dry deposition, soil and vegetation, and inland 
aquatic environment has been carried out in accordance with the technical documents 
with some modification according to the strategy paper, “Strategy Paper for Future 
Direction of Soil and Vegetation Monitoring of EANET” (November 2002) and 
“Strategy Paper for Future Direction of Dry Deposition Monitoring of EANET” 
(September 2005)”, prepared by Task Force on Soil and Vegetation Monitoring and Dry 
Deposition Monitoring. 
 
2. Basic matters on acid deposition monitoring 

2.1.  Objectives 
 
The objectives of the Acid Deposition Monitoring Network are: 
(1) to create a common understanding of the state of the acid deposition problems in 

East Asia; and 
(2) to provide useful inputs for decision-making at local, national and regional levels 

aimed at preventing or reducing adverse impacts on human health and the 
environment due to acid deposition. 
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2.2.  Outline of the manual for monitoring  
 

In the technical documents, standard suggested items concerning, sampling methodology, analytical 

methods, data control and data reporting, and quality assurance and quality control (QA/QC) aspects 

on monitoring in EANET are described. For the majority of the methods, the necessary quality 

assurance is facilitated by a combination of simple and robust sampling techniques with 

well-described sampling equipment, and use of synthetic control samples for the chemical analyses.  

 

3.  Fundamental items concerning monitoring on acid deposition  

3.1.  Monitoring sites 

 

Selection of sampling sites is a critical factor in the monitoring of wet deposition. Therefore, 

sampling sites should be located in areas suitable for the purpose of the survey, and should properly 

represent the area in question. In addition, coordination is required with dry deposition monitoring, 

and the closest meteorological station. 

 

EANET monitoring sites are classified into two basic categories, namely deposition monitoring sites 

and ecological survey sites. Deposition monitoring sites are sampling sites to collect fundamental 

data on the temporal and spatial distribution of acid deposition, and are further classified into three 

sub-categories: remote sites, rural sites, and urban sites for the objectives of the monitoring.  

Ecological survey sites are those to provide basic data for assessing the effects of acidification on 

terrestrial ecosystems, and further classified into two sub-categories: basic survey sites, and 

ecosystem analysis sites. All sites in each country should be classified according to these categories.  

Regarding the deposition monitoring sites, at least one or more remote or rural sites should be 

established in a country participating in the EANET activities. 

 

3.2 Fundamental items of each monitoring  

 

Fundamental items of each monitoring are described below. 

 

<Wet Deposition> 

1) monitoring sites 

(1)general information 

 represent the area in question 

 coordination with dry deposition monitoring & the closest meteorological 

station 
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 At least one or more remote or rural sites should be established 

 

(2)siting of the sampling equipment 

 to remain in almost the same conditions for several decades 

 sites which don't receive local wind effect(mountain top, cols, coastal, 

valley basins are not suitable ) 

 considerations of the effects of immediate surrounding and emission within 

the nearest 20km 

 

(3)minimum distance to emission and contamination sources 

 Regions within 50km of large pollution source should be excluded as 

remote sites and ecological sites  

 Regions within 20km of large pollution source should be excluded as rural  

 Regions within 500m of main roads should be excluded as remote and rural 

sites  

 

(4)Local criteria 

 An open, flat, grassy area far enough from trees, no objects  

 At least twice the objection height and less than 30 degree above the 

horizon  

 Regions within 100 m of these emission and contamination sources should 

be excluded. 

 The horizontal distance between collector and rain gauge should be greater 

than 2 meters 

The rain gauge and the wet deposition collector should cross the direction of the 

prevailing wind. 

 

2) Monitoring frequency and measurement parameters 

(1)Monitoring frequency 

 samples should be collected every 24 hours in principal 

 combining daily samples for weekly (7 days) composite or sampling for a 

week can be acceptable 

 collection can be conducted for each precipitation event. 

 The starting time of a day should be at 9:00 local time as a general rule. 

 If a refrigerator is not in use, biocide should be used for preserving the 

samples. 
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(2)Measurement parameters 

a) Precipitation chemistry parameters 

 

Mandatory items: 

 pH,EC, SO4
2-,NO3

-,Cl-,NH4
+,Na+,K+,Ca2+,Mg2+ 

Optional items: 

 F-, HCO3
-, NO2

-, Organic acid (HCOO-,CH3COO-), (Br-,PO4
3-) 

b)Meteorological Measurements 

 Wind direction/speed, temperature, humidity, precipitation 

amount, solar radiation 

 

(3)Laboratory treatment of samples 

 all samples should be filtered with clean membrane filters (pore 

size:0.45μm) 

 After filtration, samples should be refrigerated at 4 degree. 

 Analysis should be carried out within a week of sample arrival in the 

laboratory. 

 

<Dry deposition> 

Priority of the chemical species for dry deposition monitoring in EANET is as follows. 

(First priority): 

 SO2, O3, NO, NO2(urban),HNO3, HCl, NH3 

 Particulate component (SO4
2-, NO3

-, Cl-, NH4
+, Na+, Mg2+, K+, and Ca2+), PM10 

(Second priority): 

 NO2(rural and remote), PM2.5 

   

<Soil &Vegetation> 

(1)Selection of basic survey site 

 Survey sites should preferably be located within a radius of approximately 50 km of 

(Dry and Wet) deposition monitoring sites.  

(2)Site selection criteria 

 Two forests, whose soils have different sensitivities to acid deposition, are 

recommended to be selected. 

 Each sites should be established in a continuous forest area of more than one hectare. 

 (If the area is surrounded with a suitable shelter belt, 0.2 hectare is sufficient.) 



 EANET/SAC 9/6 
Page 12 

  

 

 Site must be accessible for surveying over a long period(decades). 

(3)Selection of plots for soil monitoring 

 Several plots, at least two plots, occupying areas from 5m*5m to 10m*10m, should 

be selected randomly at each soil type  

(4)Selection of subplots for soil sampling 

 In the plot, five subplots, each occupying 1m*1m,are selected in principle at the 

center and the diagonal lines of the plot 

(5)Monitoring parameters and frequency of analysis 

1)Monitoring parameter for soil(Every 3-5years) 

Mandatory items: 

 Moisture content/pH(H2O)and pH(KCl)/Exchangeable Base cations (Ca, 

Mg, K,and Na)/Exchangeable acidity 

 Effective cation exchangeable capacity(ECEC)/Carbon contents (for only 

calcareous soil) 

Optional items: 

 Exchangeable AL,H/Total Carbon content/ Total Nitrogen content/ 

Voluntary items: 

 Available phosphate/Sulfate 

2) Selection of plots for general description of the forest 

 Two forest areas of more than 0.2 hectare are selected. 

 A measuring plot should be subdivided to three coaxial circles of 

1000,400,and 200 square meters for the detailed survey. 

3) Monitoring items and frequency of monitoring for general description of the forest. 

Mandatory items:(Every 3-5years) 

 Description of trees; Name of species/ Diameter at Breast Height/Height of 

tree 

 Understory vegetation survey 

4) Survey of tree decline 

Mandatory items:(Every 3-5years) 

 Observation of tree decline 

Optional items:(Every 3-5years) 

 Photographic record of tree decline/Estimation of decline causes 

 

<Inland aquatic environment> 

Measurement parameters and frequency of monitoring 

1)4 times/year  
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Mandatory items: 

 W.T,pH,EC,Alkalinity,SO4
2-,NO3

-,Cl-,NH4
+,Na+,K+,Ca2+,Mg2+ 

Optional Parameters: 

 Phytoplankton(diatom species; for lakes), Epilithic algae (for 

springs,headwaters,rivers) 

 

2)once/year  

Mandatory items: 

 Transparency,water color,DOC (if possible COD),NO2
-,and PO4

3- 

Optional Parameters: 

 Total Al 

 

3)once/in 3-5year  

Mandatory items: 

 Sediment(SO4
2-,NO3

-,and NH4
+ in pore water) 

Optional Parameters: 

 living organisms other than phytoplankton, 

Sediment(Pb,Pb210,and stable isotope of S; for lake) 

 

4. Monitoring situations in each participating countries. 

The monitoring situations in each participating countries are described in Table 1-4. 
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Table1. Wet deposition monitoring
Country/items　　　　City Monitoring sites Classification Monitoring interval Mandatory items: Optional items:

pH EC SO4
2- NO3

- Cl- Na+ K+ Ca2+ Mg2+ NH4
+ F-,HCO3

-,NO2
- Meteorology

,Organic acid,Br-,PO4
3-

<Cambodia> Phnom Penh Urban Weekly x x x x x x x x x x
<China> Chongqing Guanyinqiao Urban Daily x x x x x x x x x x F- x

Jinyunshan Rural Daily x x x x x x x x x x F- x
Xi’an Shizhan Urban Daily x x x x x x x x x x x

Jiwozi Remote Daily x x x x x x x x x x x
Xiamen  Hongwen Urban Daily x x x x x x x x x x F- x

Xiaoping Remote Daily x x x x x x x x x x F- x
Zhuhai Xiang Zhou Urban Daily x x x x x x x x x x F- x

Zhuxiandong Urban Daily x x x x x x x x x x F- x
<Indonesia> Jakarta(BMG) Urban Weekly x x x x x x x x x x x

Serpong(EMC) Rural Daily x x x x x x x x x x x
Kototabang(BMG) Remote Weekly x x x x x x x x x x
Bandung(LAPAN) Urban Daily x x x x x x x x x x
Maros(BMG) Rural Weekly x x x x x x x x x x

<Japan> Rishiri Remote Daily x x x x x x x x x x x
Ochiishi Remote Daily x x x x x x x x x x x
Tappi Remote Daily x x x x x x x x x x x
Ogasawara Remote Daily x x x x x x x x x x x
Sado-seki Remote Daily x x x x x x x x x x x
Happo Remote Daily x x x x x x x x x x x
Oki Remote Daily x x x x x x x x x x x
Yusuhara Remote Daily x x x x x x x x x x x
Hedo Remote Daily x x x x x x x x x x x
Ijira Rural Weekly x x x x x x x x x x x
Banryu Urban Weekly x x x x x x x x x x x
Tokyo Urban Daily x x x x x x x x x x

<Lao PDR> Vientiane Urban Daily x x x x x x x x x x
<Malaysia> Petaling Jaya Urban Weekly x x x x x x x x x x Formic,Acetic, Oxalic acid x

Tanah Rata Remote Weekly x x x x x x x x x x Formic,Acetic, Oxalic acid x
Danum Valley Remote Weekly x x x x x x x x x x Formic,Acetic, Oxalic acid
Kuching Remote Weekly x x x x x x x x x x Formic,Acetic, Oxalic acid

<Mongolia> Ulaanbaatar Urban Daily x x x x x x x x x x HCO3
- x

Terelj Remote Daily x x x x x x x x x x HCO3
- x

<Myanmar> Kaha-Aya, Yangon Urban Daily x x
<Philippines> Metro Manila Urban Weekly x x x x x x x x x x NO2- x

Los Banos Rural Weekly x x x x x x x x x x NO2- x
Mt. Sto. Tomas Rural Weekly x x x x x x x x x x NO2- x

<Republic of Korea> Kanghwa Rural Daily x x x x x x x x x x x
Cheju(Kosan) Remote Daily x x x x x x x x x x x
Imsil Rural Daily x x x x x x x x x x x

<Russia> Mondy Remote Daily x x x x x x x x x x NO2
-, Br-, HCO3

- x
Listvyanka Rural Daily x x x x x x x x x x F-, NO2

-, Br-, HCO3- x
Irkutsk Urban Daily x x x x x x x x x x F-, NO2

-, Br-, HCO3- x
Primorskaja Rural Daily x x x x x x x x x x NO2-, Br-, HCO3- x
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Country/items　　　　City Monitoring sites Classification Monitoring interval Mandatory items: Optional items:
pH EC SO4

2- NO3
- Cl- Na+ K+ Ca2+ Mg2+ NH4

+ F-,HCO3
-,NO2

- Meteorology
,Organic acid,Br-,PO4

3-

<Thailand> Bangkok Urban Daily x x x x x x x x x x HCOOH,CH3COOH,PO4
3- x

Samuyprakan Urban Daily x x x x x x x x x x HCOOH,CH3COO,HPO4
3- x

Patumthani Rural Daily x x x x x x x x x x HCOOH,CH3COO,HPO4
3- x

Khanchanaburi
(Vachralongkorn Dam) Remote Daily x x x x x x x x x x HCOOH,CH3COO,HPO4

3- x
Chiang Mai(Mae-Hia) Rural Daily x x x x x x x x x x HCOOH,CH3COO,HPO4

3- x
Nakhon Ratchasima Remote Daily x x x x x x x x x x HCOOH,CH3COOH,PO4

3- x

<Viet nam> Hanoi Urban Weekly x x x x x x x x x x F- x
Hoa Binh Rural Weekly x x x x x x x x x x x
Cuc Phuong Weekly x x x x x x x x x x x
Da Nang Weekly x x x x x x x x x x x
Nha Be Weekly x x x x x x x x x x F- x
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Table2. Dry deposition(Air concentration) monitoring

SO2 O3 NO NO2 PM10 HNO3 HCl NH3 SO4
2- NO3

- NH4
+ Ca2+

<China> Chongqing Jinyunshan Rural AT x x x x
Xiamen Hongwen Urban AT,FP x x x x x x x x x x
Zhuhai Xiang Zhou Urban AT x x x

<Indonesia> Jakarta Urban PS x x
Serpong(EMC) Rural FP x x x x x x x x
Kototabang Remote PS x x
Bandung Urban PS x x

<Japan> Rishiri Remote AT,FP x x x x x x x x x x x
Ochiishi Remote FP x x x x x x x x
Tappi Remote AT,FP x x x x x x x x x x x
Ogasawara Remote AT,FP x x x x x x x x x x x
Sado-seki Remote AT,FP x x x x x x x x x x x
Happo Remote AT,FP x x x x x x x x x x x
Oki Remote AT,FP x x x x x x x x x x x
Yusuhara Remote AT,FP x x x x x x x x x x x
Hedo Remote AT,FP x x x x x x x x x x x
Ijira Rural AT,FP x x x x x x x x x x x
Banryu Urban AT,FP x x x x x x x x x x x x
Tokyo Urban FP x x x x x x x x

<Malaysia> Petaling Jaya Urban FP x x x x x x x x
Tanah Rata Remote AT,FP x x x x x x x x x x
Danum Valley Remote FP x x x x x x x x

<Mongolia> Ulaanbaatar Urban FP x x x x x x x x
Terelj Remote FP x x x x x x x x

<Philippines> Metro Manila Urban FP x x x x x x x x
Los Banos Rural FP x x x x x x x x
Mt. Sto. Tomas Remote FP x x x x x x x x

<Republic of Korea> Kanghwa Rural AT,FP x x x x x x x x x x x
Cheju(Kosan) Remote AT,FP x x x x x x x x x x x
Imsil Rural AT,FP x x x x x x x x x x x

<Russia> Mondy Remote AT,FP x x x x x x x x x
Listvyanka Rural FP x x x x x x x x
Irkutsk Urban FP x x x x x x x x
Primorskaya Rural FP x x x x x x x x

<Thailand> Bangkok Urban AT,FP x x x x x x x x x x x x
Samutprakarn Urban AT x x x x x
Patumthani Rural FP x x x x x x x x
Khanchanaburi(Vachralo
ngkorn Dam)

Remote AT,FP x x x x x x x x x x x

Chiang Mai(Mae-Hia) Rural AT,FP x x x x x x x x x x x
Nakhon Ratchasima Remote FP x x x x x x x x

<Viet nam> Hanoi Urban FP x x x x x x x x
Hoa Binh Rural FP x x x x x x x x
Cuc Phuong FP x x x x x x x x
Da Nang FP x x x x x x x x
Nha Be FP x x x x x x x x

AT:Automatic Monitor,FP:Filter pack,

Country/items City Monitoring sites Classification Monitoring method Priority of the chemical species
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Moisture
contents

pH
(H20)

pH
(KCl)

Exchangeable
base cataions
(Ca,Mg,K,and
Mg)

Exchangeabl
e Acidity

Effective cataion
exchngeable
capacity
(ECEC)

Carbonate
contents

Exchangeable
acid cations
(AL,H)

Total
carbon
content

Total
nitrogen
content

<China> Chongqing Jinyunshan Rural Once/3years Once/3years x x x x x x x x x x

Xi’an Jiwozi Remote Once/3years Once/3years x x x x x x x x x x

Xiamen Xiaoping Remote Once/3years Once/3years x x x x x x x x x x

Zhuhai Zhuxiandong Urban Once/3years Once/3years x x x x x x x x x x

<Indonesia>
Bogor Research Forest
(Darmage Experimental
Forest)

Rural Once/3years Once/3years x x x x x x x x

<Japan> Ijira Rural Once/5years Once/5year x x x x x x x

Banryu Urban Once/5years Once/5year x x x x x x x x x

<Malaysia> Pasoh Reserve Forest Remote Once/3years x x x x

Petaling Jaya Remote Once/3years

<Mongolia>
Ulaanbaatar (Bogdkhan
mountain) Urban Once/3-5years Once/3-5years x x x

<Philippines>
Los Banos Laguna
(Makiling Forest Reserve) Rural Once/3years Once/3years x x x x x x x x x

Metro Manila (La Mesa
Dam Watershed) Urban Once/3years Once/3years x x x x x x x x x

Mt. Sto. Tomas(ERDS
Research Station) Remote Once/3years Once/3years x x x x x x x x x

<Republic of Korea> Imsil (Mt.Naejang) Rural Once/3years Once/3years x x x x x x x

<Russia> Mondy Remote Once/3-5years Once/3-5years x x x CEC x AL x x

Listvyanka Rural Once/3-5years Once/3-5years x x x x x x x x x x

Primorskaya Rural Once/3-5years Once/3-5years x x x x x x x x x x

Irkutsk Urban Once/3-5years Once/3-5years x x x x x x x x x x

<Thailand> Vachralongkorn Dam Remote Once/3years Once/3years x x x x x x

<Viet nam> Hoa Binh Rural Once/3-5years Once/3-5years x x x CEC

x*)Monitoring plan shows.

Mandatory items: Opetinal items
Classification Monitoring interval

(Soil)
Monitoring interval

(Forest)

Soil

Table3. Soil & Vegitation monitoring

Country/items City Monitoring sites
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<China> Chongqing Jinyunshan

Xi’an Jiwozi

Xiamen Xiaoping

Zhuhai Zhuxiandong

<Indonesia>
Bogor Research Forest
(Darmage Experimental
Forest)

<Japan> Ijira

Banryu

<Malaysia> Pasoh Reserve Forest

Petaling Jaya

<Mongolia>
Ulaanbaatar (Bogdkhan
mountain)

<Philippines>
Los Banos Laguna
(Makiling Forest Reserve)

Metro Manila (La Mesa
Dam Watershed)

Mt. Sto. Tomas(ERDS
Research Station)

<Republic of Korea> Imsil (Mt.Naejang)

<Russia> Mondy

Listvyanka

Primorskaya

Irkutsk

<Thailand> Vachralongkorn Dam

<Viet nam> Hoa Binh

x*)Monitoring plan shows.

Table3. Soil & Vegitation monitoring

Country/items City Monitoring sites

Voluntary
item

Available
phosphate/
Sulfate

Name of
species

Diameter at
breast height

Height of tree Understory
vegetation
survey

Observation
of tree
decline

Photographic
record of
tree decline

Estimation
of decline
causes

x x x x x x

x x x x

x x x x

x x x x x x

x x x x x

Sulfate x x x x x x x

x x x x x x x

x x x x x

x x x x x x*

x x x x x x*

x x x x x x*

x x x x x x*

x

x x x x x x x

x x x x x x x

x x x x x x x

x

Forest monitoring

mandatory item(3-5years) Optional items
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Table4. Inland aquatic environment monitoring

Country/items City Monitoring sites Classification Monitoring interval

W.T pH EC Alkalinity SO4
2- NO3

- Cl- Na+ K+ Ca2+ Mg2+ NH4
+ Transparency water color DOC

(COD) NO2- PO4
3-

<China> Chongqing Jinyunshan Lake Rural 4 times/year x x x x x x x x x x x x x x x x

Xi’an Jiwozi River Remote 4 times/year x x x x x x x x x x x x x x x x

Xiamen Xiaoping Dam Remote 4 times/year x x x x x x x x x x x x x x x x

Zhuhai Zhuxiandong
Stream Urban 4 times/year x x x x x x x x x x x x x x x x

<Indonesia> Patenggang Lake Rural 4 times/year x x x x x x x x x x x x x x x x

Gunung Lake Rural 4 times/year x x x x x x x x x x x x x x x x

<Japan> Ijira Lake Rural 4 times/year x x x x x x x x x x x x x x x x x

Banryu Lake Urban 4 times/year x x x x x x x x x x x x x x x x x

<Lao-PDR> Nam Houm Lake Urban 4 times/year x x x x x x x x x x x x

<Malaysia> Semenyih Dam Urban 4 times/year x x x x x x x x x x x x

Tembaling River Remote 4 times/year x x x x x x x x x x x x

<Mongolia> Terelj River Remote 4 times/year x x x x x x x x x x x x x x

<Philippines> Pandin Lake Rural 4 times/year x x x x x x x x x x x x x x

Ambulalakao River Remote 4 times/year x x x x x x x x x x x x x x

<Russia> Pereemnaya River Rural 4 times/year x x x x x x x x x x x x x x x x

Krastovka River Rural 5 times/year x x x x x x x x x x x x x x

<Thailand> Vachiralongkorn
Dam Remote 4 times/year x x x x x x x x x x x x x x x x x

<Viet nam> Hoa Binh Reservoir Rural 4 times/year x x x x x x x x x x x x x x x

Mondatory items(Once/year)Mondatory items(4times/year)

sumana
Text Box
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Table4. Inland aquatic environment monitoring

Country/items City Monitoring sites

<China> Chongqing Jinyunshan Lake

Xi’an Jiwozi River

Xiamen Xiaoping Dam

Zhuhai Zhuxiandong
Stream

<Indonesia> Patenggang Lake

Gunung Lake

<Japan> Ijira Lake

Banryu Lake

<Lao-PDR> Nam Houm Lake

<Malaysia> Semenyih Dam

Tembaling River

<Mongolia> Terelj River

<Philippines> Pandin Lake

Ambulalakao River

<Russia> Pereemnaya River

Krastovka River

<Thailand> Vachiralongkorn
Dam

<Viet nam> Hoa Binh Reservoir

Optional
(Once/year)

SO42
- NO3

- NH4
+ Pytoplankton Epilithic algae T-Al Living

organisms
Sediment

(Pb,Pb210, and stable isotope of S)

x

Optional(Once/in 3-5 year)Mondatory items
(Sediment, Once/in 3-5year) Optional(4 times/year)



Table. Summary of sampling plan/schedule in the individual monitoring sites 2010-2011
Country Organization Area (Name of

nearest
deposition
monitoring
site)

Name of
individual
monitoring site

Soil type by FAO/Unesco or
ISRIC

Forest type (major
species)

Monitoring records*4 Next sampling
schedule and
items

Interval

S, F) Chongqing
Institute of
Environmental Science

Jinyunshan
(Chongqing)

Jinyunshan (Acidic-Udic Argosols)*1 Castanopsis carlesii
var. spinulosa,
Symplocos
setchuenensis, etc.

2000 (S), 2003; 2006 (S,
F)
2008(TD)

2009 (S, F)

S, F) Xi’an
Environmental Science

Jiwozi (Xi’an) Dabagou (Brown soil)*1 Pinus armandi, Larix
gmelini, etc.

2001 (S), 2003; 2006 (S,
F)

2009 (S, F)

S, F) Xiamen
Environmental
Monitoring Central
Station

Xiaoping
(Xiamen)

Xiaoping (Red soil)*1 Man-made forest
(Michelianmacclurei
dandyrar, Fokienia
hodginsii, Pinus
massoniana )

2000; 2003; 2006 (S, F)
2008(TD)

2009 (S, F)

S, F) Zhuhai
Environmental
Monitoring Station

Zhuxiandong
(Zhuhai)

Zhuxiandong (Ochinic Udic Ferrosols)*1 Acacia
auriculiformis, A.
confusa, Pinus

2001 (S), 2000; 2003;
2006 (S, F); 2008(F)

2009 (S, F)?

Indonesia S) Soil and Agro
Climate Research
Development Center
(Puslitanak)
Environmental
Management Center
(EMC)
F)

EMC Bogor Research
Forest
(Dramaga
Experimental
Forest)

(Typic Dystrudepts)*1 Man-made forest
(Hopea
mengarawan, Khaya
anthotheca etc. )

2001 (S), 2007(S);
2008(F)

2011 (S, F) 3 years

Ijira Dystric Cambisols Man-made forest
(Cryptomeria
japonica,
Chamaecyparis
obtuse etc. )

2000; 2006 (S, F)
2003; 2004; 2005; 2007;
2008 (TD)

2011  (S, F)

Yamato Andosols Man-made forest
(Chamaecyparis
obtuse )

2003; 2004; 2005; 2007;
2008(TD)
2006 (S, F)

2011  (S, F)

5 years*6

China

IjiraS) Gifu Prefectural
Research Institute of
Health and
Environmental Science
F) Forest Science
Research Institute, Gifu
Prefecture

Japan

3 years*6

sumana
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Banryu-2*2 Cambisols Secondary forest
(Symplocos lucida,
etc. )

2000; 2003; 2004; 2005;
2007; 2008(TD)
2001; 2006 (S, F)

2011 (S, F)

Iwami “rinku”
Factory Park*2

Acrisols Secondary forest
(Castanopsis
cuspidate, etc. )

2001; 2006 (S, F)
2003; 2004; 2005; 2007;
2008(TD)

2011 (S, F)

- Pasoh Reserve
Forest

Dystric Nitosols/
Rhodic Ferralsols

Natural forest 2000 (S)
2007 (S) *7

Petaling Jaya Sungai Lalang
Reserve Forest

Dystric Nitosols/
Rhodic Ferralsols

Secondary forest 2007 (S); 2008(F)

Mongolia S) Central Laboratory
for Environmental
Monitoirng
F) National University
of Mongolia (NUM),

Ulaanbaatar Bogdkhan
Mountain

Not reported Natural forest (Larix
sibirica )

2005 (S, F) 3-5 years

Mt. Makiling Eutric Cambisols Secondary forest
(Celtis luzonica, etc .)

2000 (F)
2002 (S)
2001, 2005*5; 2008 (S,

2011 (S, F)

UP Quezon,
Land Grant

Dystric Nitosols Secondary forest (2000(s))
2001, 2005*5; 2008 (S,

2011 (S, F)

Metro Manila La Mesa
Watershed,
Barangay
Payatas,
Quezon City

2007 (S, F) 2010 (S, F)

Mt. Sto. Tomas Boneco Long
Term
Ecological

2008 (S , F) 2011 (S, F)

Republic of
Korea

S, F) National Institute
of Environmental
Research

Imsil Mt. Naejang Not reported Secondary forest
(Pinus densiflora,
Pinus rigida, Styrax
japonica, Prunus
maximowiczii )

2001, 2004 (S, F) 2010 (S, F) 3 years

Philippines

S) Universiti Putra
Malaysia
F)

Malaysia

S) University of the
Philippine Los Banos
(UPLB), Environmental
Management Bureau
F) UPLB

Los Banos 3 years

3 years

S) Agricultural
Experimental Station,
Shimane Prefecture
F) Forestry Technology
Cener, Shimane
Prefecture

Banryu

sumana
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Irkutsk Irkutsk Eutric Regosols/
Calcaric Luvisols

Man-made forest
(Pinus sylvestris,
Betula pendula )

2001 (S, (F)) 2003 (F)

Bolshie Koty Mollic Leptosols/
Umbric Leptosols

Natural forest (Pinus
sylvestris, Populus
tremula, etc .)

2000 (S)
2002 (F)

Pereemnaya
river catchment

Gelic Podzols/
Dystric Leptosols

Natural forest (Betula
pendula, Picea
obovata, etc. )

2005 (S, F)

Ilchir Lake Gelic Podzols/
Gelic Gleysols

Not reported 1999 (S)

Okinskoe Lake Gelic Podzols Not reported 1999 (S)
Solar
Observatory

Calcic Gleysols Natural forest (Larix
sibirica )

1999 (S)
2004 (F)

Primorskaya Primorskaya Mollic Leptosols/
Umbric Leptosols

Natural forest
(Quercus mongolica,
Betula daurica, etc. )

2006 (S, F)

Vachiralongkor
n Dam

Ferric Acrisols Secondary forest
(Xylia xylocarpa,
etc. )

2000 (S, F)
2001, 2002 (S)
2003; 2006; 2008 (S, F)

2011 (S, F)?

Vachiralongkor
n Puyea

Luvisols Secondary forest
(Dipterocarpus
turbinatus)

2002, 2003; 2006; 2008
(S, F)

2011 (S, F)?

Cave of Heaven Ferric Acrisols Man-made forest
(Pinus sp.)

1999 (S, F) -

Thang Ranh Ferric Acrisols Man-made forest
(Acacia
auriculiformis )

1999 (S, F) -

Note: S, Soil monitoring; F, Forest monitoring; TD, observation of tree decline; *1. Classification by FAO/UNESCO has not been reported; *2.The sites around Banryu deposition site
were relocated in 2001; *3. Kao Lam Dam was renamed to Vachiralongkorn Dam;  *4. Underlined data will be published in Data Report 2007; *5. The surveys were carried out in
February 2005 due to postponement of surveys in autumn 2004 in the Philippines. The data was included in the Data Report 2004; *6.Tree decline will be surveyed every year;*7. Italic
letter shows the data to be submitted in the original plan.

3 years

3-5 yearsViet Nam S) Institute of
Meteorology and
Hydrology (IMH), and
National University of
Hanoi

Hoa Binh

S) Department of
Agriculture, King
Mongkut’s University
of Technology Thonburi
F) Royal Forest
Department

Thailand Vachiralongkor
n Dam (old
name: Kao Lam
Dam) *3

S) Laboratory of
Hydrochemistry and
Atmospheric Chemistry,
Limnological Institute
of RAS/SD (Irkutsk)
F) Siberian Institute of
Plant Physiology and
Biochemistry, RAS/SD
(Irkutsk)

Mondy

Russia

Listvyanka

3-5 years
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

 
 Progress report on the activities  

of the Task Force on Soil and Vegetation Monitoring 
 

Chair of the Task Force 
 
I. Introduction 
 
1. The Strategy Paper on Soil, V egetation, and related Ecosystems Monitoring of EANET  

(2009-2014), which was updated by the T ask Force on Soil and V egetation Monitoring, 
was adopted by the Scientific Advisory Comm ittee (SAC) at its eighth session (SAC8) in 
2008. The Strategy Paper clarified issues to b e implemented for th e objectives in the 
monitoring and proposed work plans for coming years.  

 
2. Detailed implementation plan f or the work pl ans, including procedures and schedules, 

should be clarified to achieve the targets effectively. Members of the T ask Force should 
lead the activities for m aking the implementation plans with the support of the Network 
Center (NC). A role of  the respective m embers was assig ned clearly for their strong  
commitments as shown in Table 1. 

 
3. The second meeting of the Task Force, which was held in Niigata from 15 to 16 July 2009, 

reviewed progress of the resp ective activities and discussed further actions. The m inutes 
of the second meeting is attached as an annex (EANET/SAC 9/8/1 Annex 1).  

 
II. Continuous efforts for the general works 
 
4. As continuous efforts for establishment of baseline data described in the Strategy Paper, 

implantation plans of the following activities were discussed: 
1) Promotion of continuous monitoring 
2) Improvement of monitoring system 
3) Compilation of the list of experts on ecological impacts in the respective countries 
4) Promotion of capacity building activities 

 
5. It was pointed out close communication with the national center and involvement of 

experts in the relevant study fields were im portant for continuous monitoring on soil and 
vegetation.  
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6. Moreover, in particular for the works 2) a nd 3) above, the following practical suggestions 
were made: 
2) Improvement of the monitoring system 

The current situation and distribution of the sites f or soil, vegetation and rela ted 
ecosystems were reviewed by the T ask Force members. For increasing the number of 
the monitoring sites, the following suggestions were made: 
 The experts including the T ask Force m embers are ur ged to discuss with relevant 
national agencies. 
 In particular, it seem ed that blan k space could be s een in th e northeast of th e 
continent and equatorial Southeast Asia. 
 

3) Compilation of the list of experts on ecological impacts in the respective countries  
List of the EANET  experts on soil, vegetation and related ecosystems was compiled 
based on the for mer list of the Network of the Specialist on Soil and V egetation 
Monitoring and reviewed by the Task Force members. For updating the list of experts 
in the countries, it was suggested that the following experts should be considered for 
listing:  
 The experts who are involved in the EANET-relevant monitoring activities 
 The experts who are willing to contribute to the EANET activities in future 

 
7. It was concluded that practic al actions should be m ade by the respective T ask Force 

members in their countries at the first.  
 

III. Progress of the specific works 
 
8. The Strategy Paper proposed the following activities as specific work plans: 

5) Development of the guidelines and methods for the catchment monitoring 
6) Identification of the areas susceptible to acid deposition 
7) Trial campaign for measurement of ozone concentration in forest area and its effects  
8) Promotion of catchment analysis and simulation modeling on soil and inland water 
 

9. Implementation plan of the respective works were reviewed at the second m eeting. The 
current progress of the respective works were as follows: 
5) Development of the guidelines and methods for the catchment monitoring 

The preliminary draft of the guideline for the catchment monitoring was prepared by  
the activity leader (Dr . Jesada) and cooperative m embers based on experience on the 
catchment-scale analysis in the EANET countries. The preliminary draft was reviewed 
by the Task Force members, especially for elaboration of its style and m ajor contents. 
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The draft guideline (EANET/SAC 9/8/1 Annex 2) is herein presented for 
consideration of SAC as the output of this work. It is expected that the final draft 
will be prepared for adoption by SAC at its 10th Session (SAC10).  

 
6) Identification of the areas susceptible to acid deposition 

According to the implementation plan, literature studies will be carried out by the Task 
Force members utilizing soil maps, geological maps, and vegetation maps in the East 
Asian region. The sensitivity level of soil,  rock, and tree s pecies for acid depos ition 
will be identified. The distr ibution of sensitive soils, acidic rocks, and sensitive tre e 
species will be visua lized on the reg ional map. It was suggested that availability of 
relevant maps and information on soil, vegetation, geology, land-use, etc. should 
be checked by the Task Force members for their countries as the first step. 
Moreover, it was suggested that ef forts should be m ade by the national centers to 
analyze total N and C for soil analysis, at least once for each plot, in order to check 
the current situation. 
 

7) Trial campaign for measurement of ozone concentration in forest area and its effects 
For implementation of this work, addition al research grants are essential. The T ask 
Force and NC are m aking efforts to obta in competitive research grants for the 
campaign to purchase passive samplers and to hold necessary m eetings. Dr. Sase and 
Dr. Carandang have applied to the private foundation for the research grant in 
cooperation with other cooperative members and Dr. Hajime Akimoto, DG of ADORC. 
In the applied plan, the campaign would be implemented from 2010 to 2011, 
because of the availability of the budget. Ef forts should be made continuously even if 
the application above is rejected. Moreover , the Task Force members were 
requested to check the information on research grants in the respective countries. 
 

8) Promotion of catchment analysis and simulation modeling on soil and inland water 
This work has been pr omoted as the joint research projects in Japan, Thailand and 
Malaysia, by using the research grants. The current research grants will be finished 
in the end of March 2011. It was pointed out that efforts should be made to obtain the 
research grants continuously. 

 
IV. Other works 

 
10. As voluntary contribution of the T ask Force to  the next periodic report, the following 

work was also planned in the Strategy Paper: 
9) Evaluation of ecological monitoring data for the next periodic report 
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Preliminary data analysis has been started by the activity leader (Dr. Ocampo). It was 
pointed out that EANET  monitoring data were not enough for com prehensive data 
analysis. For more detailed data analysis, measurement of additional parameters such 
as heavy metals (e.g. Ex-Mn) may be necessary. 

 
11. Observation of tree declin e is expected to  be done every year , according to the 

Sub-Manual on Forest Vegetation Monitoring (2006). It was suggested that the Task Force 
members should communicate with their national centers on this matter if necessary. 

 
V. Further development of the Task Force 
 
12. It was suggested that the m embers should be informed of the activities of other T ask 

Forces. The Chair should communicate with other TFs if necessary.  
 

13. It was suggested that additional members should be included in the Task Force, since 
the Task Force should cover issues on m ostly whole ter restrial ecosystems including 
rivers/streams in forest catchments. It may be possible that one or two experts on inland 
aquatic environment will be involved.   

 
14. It was suggested that the next m eeting would be held in the same season or possibly later 

(no later than one month before SAC10). Other countries may be considered as the venue. 
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15. Table 1. Leaders and cooperative members for the specific activities 
Activities Leader Cooperative 

members 

Promotion of continuous monitoring  - All 

Improvement of monitoring system  - All 

Compilation of the list of experts on ecological impacts 

in the respective countries 

- All 

Promotion of capacity building activities - All 

Development of t he guidelines and methods for the 

catchment monitoring  

Dr. Jesada Dr. Takahashi, Dr. 

Sase, Dr. Carandang 

Identification of the areas susceptible to acid deposition Dr. Takahashi Dr. Liu, Ms. Noh, Dr. 

Ocampo, Dr. 

Mikhailova, 

Trial campaign for measurement of ozone 

concentration in forest area and its effects 

Dr. Carandang Dr. Mikhailova, Prof. 

Nik, Dr. Jesada, Dr. 

Sase 

Promotion of catchment analysis and simulation 

modeling on soil and inland water 

Dr. Sase Dr. Takahashi, Dr. 

Jesada 

Evaluation of the ec ological monitoring data for t he 

next periodic report on the state of acid deposition 

Dr. Ocampo All 
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ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 
 
 

SECOND MEETING OF THE  
TASK FORCE ON SOIL AND VEGETATION MONITORING  

SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  
 

(Niigata, 15-16 July 2009) 
 .  

 
PROVISIONAL AGENDA 

 
July 15  
09:00-09:15     
1. Welcome remarks 

                                                                                          
Dr. Akimoto 

09:15-09:30  
2. Introductory remarks by the Chair 

 
Chair 

09:30-10:30  
3. Report of progress since the first meeting of the Task Force including 

SAC8 and IG10 decisions relevant to the Task Force  
NC and Chair 

  
10:30-11:00   Coffee Break  

  
11:00-11:30  
4. Review of Activity 1: Promotion of continuous ecological monitoring in 

participating countries 
NC 

  
11:30-12:00  
5.     Review of Activity 2: Improvement of monitoring system  NC 
   
12:00-14:00   Lunch  
  
14:00-14:30  
6.      Review of Activity 3: Compilation of list of experts on ecological 

impacts in the respective countries 
NC 

  
14:30-15:00  
7.      Review of Activity 4: Promotion of capacity building activities NC 
  
15:00-15:30  
8.     Review of Activity 5: Development of the guideline for catchment 

monitoring 
Dr. Jesada 

  
15:30-16:00   Coffee Break  
  
16:00-16:30   
9.     Review of Activity 6: Step-by-step identification of areas susceptible to 

acid deposition  
Dr. Takahashi 

   
16:30-17:00  
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10.   Review of Activity 7: Tria l campaign for measurement of ozone 
concentration in forest area and its effect 

Dr. Carandang 

  
17:00-17:30  
11.     Review of Activity 8: Prom otion of catchment analysis and simulation 

modeling on soil and inland water 
Dr. Sase 

  
17:30-18:00  
12.     Review of Activi ty 9: Evaluation of ecologic al monitoring data for the 

next periodic report 
Dr. Ocampo 

  
18:00 Departure for the hotel  
  
July 16  
09:00-10:00   
13. Presentation on research activities related to effects on soil and 

catchment analysis  
Members 

  
10:00-10:30  
14.      Presentation on research activities related to direct effects on 

vegetation by air pollution 
Members 

  
10:30-11:00   Coffee Break  
  
11:00-11:30  
15.  Presentation on research activiti es related to di rect effects on  

vegetation by air pollution (continued) 
 

  
11:30-12:00  
16.      Presentation of the draft Strategy on Future Development (2011-

2015)  
NC  

  
12:00-14:00   Lunch  
  
14:00-15:00  
17.       Discussion on future activities of the Task Force                                  Chair 
  
15:00-15:30  
18. Next steps and schedule 

Closing of the meeting   
Chair 

  
16:00  Departure for the hotel/Niigata Station  
  
 

MEETING MINUTES 
 

 
I. Agenda 
The Meeting followed the issues as listed in the Provisional Agenda.  
 
II. Welcome Remarks  
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The Director General of ADORC welcomed the members of the Task Force on Soil and  
Vegetation Monitoring of the EANET Scie ntific Advisory Committee to ADORC, Niig ata, 
Japan (see the attached List of Participants). 
 
III.   Report of progress since the first m eeting of the Task Force including SAC8 and 
IG10 decisions relevant to the Task Force 
The NC and Chair presented the r eport of progress since the fi rst meeting of the Task  
Force including decisions relevant to the Task Force at the Eighth Session of SAC (SAC8) 
and the Tenth Session of the Intergovernmental Meeting (IG10). 
 
It was reported that IG approved the new member list of the Task Force. 
 
The new Task Force may cover wider fi eld compared with the former one. It was 
suggested that the rename of the Task Force should be considered  
 
Some members expressed that communica tion problems occurred sometimes with the 
relevant organizations/agencies including the Na tional Focal Points within the countries. It 
was suggested that efforts should be m ade to have close communications with the 
relevant organizations/agencies and that the national meeti ng attended by the relevant 
organizations/agencies should be utilized for sharing the important information,  
 
The monitoring network should be maint ained for a certain period, es pecially for 
assessment of ecological impacts, while the policy makers may require some results  
periodically. It was pointed out that efforts should be made to disclose clear messages with 
scientific results to the policy makers.  The Task Force may have the important role on this  
issue, since the Task Force was established under the SAC with approval of IG.   
 
 
IV. Review of Activity 1: Promotion of cont inuous ecological monitoring in participating 
countries 
The NC presented progress of the activity, “pro motion of continuous ecological monitoring 
in participating countries”.  
 
V.        Review of Activity 2: Improvement of monitoring system 
The NC presented progress of the activity, “improvement of monitoring system”.  
 
In the two presentations abov e, it was pointed out that close communication with the 
national center and involv ement of experts in the relev ant study fields were important for 
continuous monitoring on soil and vegetation. 
 
VI.    Rev iew of Activity 3: Co mpilation of list of experts on ecological impacts in the 
respective countries 
The NC presented progress of the activity, “com pilation of list of experts on ecologic al 
impacts in the respective countries”. 
 
It was agreed that the list of the experts should be confirm ed by the Task Force members 
for their countries at the first and then elaborated step by step adding the new names to be 
involved. 
 
VII.      Review of Activity 4: Promotion of capacity building activities 
The NC presented progress of the activity, “promotion of capacity building activities”.  
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It was informed that Dr. Sase and Dr. Carandang had applied to the private foundation to 
obtain a research grant for the ozone campaign (activity 7)  and the technical workshop 
could be held by us ing the grant. The techni cal workshop will be effective for capacity 
building of relevant experts. 
 
 
VIII.     Review of Activity 5: Development of the guideline for catchment monitoring 
Dr. Jesada presented progress of the activity, “development of the guideline for catchment 
monitoring” and the catchment analys is principle. Additionally, Dr. Sase i ntroduced the 
preliminary draft guideline as the cooperative member of this activity.  
 
It was discussed that the draf t guideline would be presented at the Ninth Session of SAC 
(SAC9) and elaborated furthermore taking the comments at SAC9. 
 
IX.    Review of Activity 6: Step-by-step identification of areas susceptible to acid 
deposition 
Dr. Takahashi presented progress of the acti vity, “step-by-step identification of areas 
susceptible to acid deposition”.  
 
It was discussed that availability of relev ant maps and information on soil,  vegetation, 
geology, land-use, etc. should be checked by the Task Force members for their countries 
as the first step.  
 
X.     Review of Activity 7: Trial campaign for measurement of ozone concentration in 
forest area and its effect 
Dr. Carandang pres ented progress of  the activity, “trial ca mpaign for measurement of 
ozone concentration in forest area and its effect”. 
 
It was informed that Dr. Sase and Dr. Carandang had applied to the private foundation to 
obtain a research grant for the ozone campaign.  In the applied plan, the campaign would  
be implemented from 2010 to 2011, because of the availability of the budget.  
 
It was also discussed that efforts would be made to obtai n the research grants 
continuously, even if the ongoing proposal would be rejected.  
 
XI.     Review of Activi ty 8: Promotion of catchment  analysis and simulation modeling on 
soil and inland water 
Dr. Sase presented progress of the activi ty, “promotion of catchment analysis and  
simulation modeling on soil and inland water”.  
 
It was suggested that efforts should be made to obtain the research grants continuously. 
 
XII.    Review of Activity 9: Evaluation of  ecological monitoring da ta for the next periodic 
report 
Dr. Ocampo presented progress of the activity, “evaluation of ecological monitoring data 
for the next periodic report”. 
 
It was pointed out that EANET monitoring data were not enough for comprehensiv e data 
analysis. For more detailed data analys is, measurement of additional parameters such as 
heavy metals (e.g. Ex-Mn) may be necessary.  
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It was suggested tha t remote sensing ima ges by air plane or satellite co uld be us eful 
information for assessment of forest decline.   
 
Some data on soil cannot be compared directly between Europe and East Asia because of 
difference in the analytical methods. It was pointed out that standardization or 
harmonization of the methodologies shoul d be discussed for fu ture interregional 
assessment.  
 
 
XIII. Presentations on research activiti es related to effe cts on soil and catchment  
analysis 
The following experts presented their research activities related to effects on soil and 
catchment analysis 
 
Prof. Nik made a presentation on his project re lated to acid deposition monitoring at 
rehabilitated forest in Bintulu, Sarawak. It  was informed that vari ous studies on soil and 
vegetation were conducted there, although they have not published well.  
 
Ms. Noh made a presentation on a study on the effect of so il acidification due to acid 
deposition in Korea. In her talk, changes in soil chemical properties and their possible 
causes were discussed in 4 sites of Korea.  
 
Dr. Takahashi made a presen tation on high accumulation of  sulfur constituents in  
Japanese Andosols. It was sugges ted that the accumulated su lfur was derived possibly  
from volcano or atmospheric deposition. 
 
Mr. Yamashita made a presentation on nitrogen flux in tropical seasonal forest in Thailand. 
It was informed that the observed data could be applied to the model ing and mapping of  
soil pH.  
 
XIV. Presentations on other research activities related to direct ef fects on vegetation by  
air pollution 
The following experts presented their research activities related to direct effects on  
vegetation by air pollution 
 
Dr. Mikhailova made a presentat ion on phytomonitoring of atmospheric polluting agents in 
Baikal region. It was suggested that pine needles could be used as a bio-indicator of air 
pollutants, such as PAHs.  
 
 
XV. Presentation of the draft Strategy on Future Development (2011-2015) 
NC presented draft Strategy on Future Development (2011-2015). The major modifications 
are declining the numbers of activities and making the items more general. 
 
XVI. Discussion on future activities of the Task Force 
The Chair summarized discussions on the 2nd M eeting. The major works in coming two 
months and decisions can be summarized as follows: 
 
Works in coming two months 
Improvement of the monitoring system: 
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The current situation and distribution of the sites for soil, vegetation and related 
ecosystems were reviewed by the Task Force members. For increasing the number of the 
monitoring sites, the following suggestions were made: 

 The experts including the Task Force me mbers are urged to discuss wit h relevant 
national agencies. 

 In particular, it seemed t hat blank spac e could be s een in the northeast of the 
continent and equatorial Southeast Asia. 

 
Compilation of the list of experts on ecological impacts in the respective countries:  
List of the EANET experts on soil, vegetation and related ecosystems was compiled based 
on the former list of the Netw ork of the Specialist on Soil and Vegetation Monitoring and 
reviewed by the Task  Force members. For updati ng the list of e xperts in the countries , it 
was suggested that the following experts should be considered for listing:  

 The experts who are involved in the EANET-relevant monitoring activities 
 The experts who are willing to contribute to the EANET activities in future 

 
Identification of the areas susceptible to acid deposition:  
It was suggested that availability of the rele vant basic information for hot spots should be 
checked in the respective countries (with its available resolution and digital data) : 
-Soil map 
-Geological map 
-Vegetation map 
-Land-use map 
-Any information related to ecosystems 
Moreover, it was suggested t hat efforts should be made by the national centers on the  
following soil analysis at least once for each plot to know the current situation: 
-Total N 
-Total C 
 
Trial campaign for measurement of ozone concentration in forest area and its effects : 
The next application to grants should be prepared for ozone measurements and others   
- the Task Force members were requested to che ck the information on research grants in 
the respective countries. 

 
Observation of tree decline is expected to  be done every year, according to the Sub-
Manual on Forest Vegetation Monitoring (2006).   
- It was suggested that the Task Force mem bers should communicate wit h their national 
centers on this matter if necessary. 

 
Decisions 
Members of TF should be informed of the acti vities of other TFs. The Chair sho uld 
communicate with other TFs if necessary.  
 
It was suggested that additional members s hould be included in the Task Force, since the  
Task Force should cover issues on mostly whole terrestrial ecosystems including 
rivers/streams in forest catchments.  
- It may be possible that one or two experts on inland aquatic environment will be involved. 
 
 
XVII. Next Steps and Schedule 
The Chair introduced next steps and possible schedule.  
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- It was suggested that the next meeting w ould be held in the same season or possi bly 
later (no later than one month before SAC10). Other countries may be considered as the 
venue. 

 
 

LIST OF PARTICIPANTS 
 
 
1) Dr. Wilfredo M. Carandang 
University of the Philippines at Los Banos 
The Philippines 
  
2) Dr. Haijiang Liu 
China National Environmental Monitoring Center 
China 
  
3) Dr. Masamichi Takahashi 
Forestry and Forest Product Research Institute 
Japan 
 
4) Prof. Nik Muhamad Majid 
University Putra Malaysia 
Malaysia 
  
5) Dr. Apolonio M. Ocampo 
University of the Philippines at Los Banos  
The Philippines 
  
6) Ms. Hoe-Jung Noh 
National Institute of Environment Research,  
Republic of Korea 
 
7) Dr. Tatiana Mikhaylova 
Siberian Institute of Plant Physiology and Biochemistry,  
Siberian Division of the Russian Academy of Sciences
Russia
 
8) Dr. Jesada Luangjame 
Royal Forest Department  
Thailand  
 
9) Dr. Hiroyuki Sase 
Acid Deposition and Oxidant Research Center 
Japan 



EANET/SAC 9/8/1 Annex 1 

8 

 
Network Center for EANET  
Acid Deposition and Oxidant Rsearch Center  
  
Dr. Hajime Akimoto 
Director General 
 
Ms. Leong Chow Peng 
Deputy Director General 
 
Mr. Takaaki Ito 
Deputy Director General 
 
Mr. Jiro Sato 
Assistant Deputy Director General   
 
 
Secretariat of Task Force
Acid Deposition and Oxidant Rsearch Center
 
Dr.  Hiroyuki Sase 
Ecological Impacts Research Department 
 
Mr. Ryo Kobayashi 
Ecological Impacts Research Department 
 
Mr. Naoyuki Yamashita 
Ecological Impacts Research Department  



 

1 

 
Attachment 1 

 
TASK FORCE ON SOIL AND VEGETATION MONITORING 
SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET 

 
 

List of Members 
 

 
Dr. Wilfredo M. Carandang 
University of the Philippines at Los Banos 
The Philippines 
 
Dr. Haijiang Liu 
China National Environmental Monitoring Center 
China 
 
Dr. Masamichi Takahashi 
Forestry and Forest Product Research Institute 
Japan 
 
Prof. Nik Muhamad Majid 
University Putra Malaysia 
Malaysia 
 
Dr. Apolonio M. Ocampo 
University of the Philippines at Los Banos  
The Philippines 
 
Ms. Hoe-Jung Noh 
National Institute of Environment Research,  
Republic of Korea 
 
Dr. Tatiana Mikhaylova
Siberian Institute of Plant Physiology and Biochemistry,  
Siberian Division of the Russian Academy of Sciences 
Russia 
 
Dr. Jesada Luangjame 
Royal Forest Department  
Thailand 
 
Dr. Hiroyuki Sase 
Acid Deposition and Oxidant Research Center 
Japan 



EANET/SAC 9/8/1 Annex2 

1 

Guideline for Catchment-scale Monitoring in East Asia 

(Draft) 

 

Task Force on Soil and Vegetation Monitoring 

 

1. Introduction 

Terrestrial ecosystems consist of many com ponents, including atmosphere, plant, soil, 

and stream. So far, most monitoring activities on acid deposition have been promoted for 

each component independently, namely monitoring on wet deposition,  dry deposition, 

soil and vegetation, and inland aquatic enviro nment. This approach m ay be useful to 

accumulate baseline data for spatial and tem poral trend analysis for each com ponent. 

However, precise discussion on relations hip between components m ay need m ore 

integrated approach for both qualitative and quantitative evaluation.   

 

Therefore, integrated monitoring including atmospheric deposition, soil, vegetation, and 

inland water, is required to evaluate effects of acid deposition on ecosystems qualitatively 

and quantitatively. Catchment-scale analysis may be one of solutions for this requirement. 

The integrated approach taking biogeoche mical processes into acco unt should be 

promoted in a catchment scale.  

 

The catchment-scale monitoring may allow mo re practical discussion on relationship 

between seasonal or annual ch anges in stream  water chem istry (concentrations or 

material/elemental fluxes) and tho se in a tmospheric deposition. Material/elem ental 

input-output budget in the catchm ent can be calculated based on the atm ospheric 

deposition chemistry, stream water chemistry, and water balance. Moreover, based on the 

catchment-scale dataset, the simulation model on biogeochemical cycles is expected to be 

developed.  

 

Strategy Paper on Futur e Direction of Soil and V egetation Monitoring of EANET  

(EANET, 2002) suggested prom oting case stud ies of the catchm ent-scale analysis to 
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develop monitoring methodologies applicable to the East Asian region. The case studies 

have been implemented by NC and scientists  in the EANET  countries in the Sakaerat  

Silvicultural Research Station (SRS) site in Thailand, the Danum Valley site in Malaysia, 

and the Kajikawa study site in Japan. Moreover, the regular catchment-scale monitoring 

has just started in the Lake Ijira catchment, Japan, where acidification of the catchment 

area was su ggested. Acidification m echanisms in the Lake Ijira catch ment are being 

clarified gradually by the catchment-scale analysis. 

 

Preparation of the monitoring guideline was proposed as one of the specific activities in 

the Strategy Paper on Futur e Direction of Soil, Vegetation and r elated Ecosystems 

Monitoring of EANET  (2009-2014), which was adopted by Scientific Advisory 

Committee (SAC) at its  8th Session in 2008.  This Guideline for the C atchment-scale 

Monitoring in East Asia  was developed based on expe rience through the case studies  

above in the East  Asian region and adopted by SAC at its 10 th Session in 2010.  It is 

expected that additional case studies will start in some other countries or the current case 

studies will be continued as the catchment-scale monitoring on a regular basis according 

to the guideline. 

 

2. Basic matters on the catchment-scale monitoring 

2.1. Objectives 

The catchment-scale monitoring should be implemented for the following final objective: 

 To evaluate effects of atmospheric deposition on ecosystem s qualitatively an d 

quantitatively on a catchment scale. 

 

In detail, the following objectives can be proposed: 
–  To interpret seasonal or annual changes in the stream water chemistry based on 

atmospheric deposition and possible biogeochemical processes in a catchment 

–  To discuss impacts of atmospheric de position based on the input-output budget 

of materials/elements on a catchment scale. 

–  To provide necess ary dataset to  the catchment-scale simulation model for 

understanding the current status a nd making future projection of the  
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material/elemental cycles in the catchment due to the changing environment. 

 

2.2. Selection of monitoring sites 

Sites for the catchm ent-scale monitoring should be selected taking the following 

recommendations into account: 

1) A forest catchm ent with a s tream should be selected, wh ile the size of the 

catchment may depend on each situation. 

2) The catchment, where the water budget has been estimated, is preferable. 

3) Sensitivity of soil or bedrock geology to acid deposition  and/or atmospheric 

deposition amounts should be considered for site selection. 

4) If possible, the site should be in vicinity of the EANET acid deposition to estimate 

atmospheric deposition amounts precisely. 

5) Other ecological information from nearby sites is valuable. 

 

3. Monitoring items 

3.1. Items to be monitored 

Items to be monitored and recommended methods are shown in Table 1a) and 1b).  

 

The total deposition as an input and the discharge from the stream as an output should be 

estimated as minimum requirements (Table 1a). Most of item s have been m easured or 

proposed for deposition m onitoring or ecol ogical monitoring. The following existing 

technical documents can be referred for the respective items or methods: 

 Technical Manual for W et Deposition Monitoring in East Asia  (to be updated in 

2010): wet-only sampling 

 Technical Documents for Filter Pack Method in East Asia: filter pack method 

 Quality Assurance/Quality Control Program for the Air Concentration Monitoring in 

East Asia: automatic monitors  

 Sub-Manual on Forest Vegetation Monitoring in EANET : bulk sampling, passive 

sampler method, throughfall-stemflow method 

 Technical Manual for Dry Deposition Flux Estimation (to be established in 2010 ): 
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inferential method 

 Technical Manual for Inland Aquatic En vironment Monitoring in East Asia  (to be 

updated in 2010): stream water chemistry, water discharge 

 
Table 1 a) Items to be monitored for estimating input and output 

Items to be monitored Requisite Recommended methods 
Input (total  
deposition) 

Precipitation 
amount 

Mandatory  Rain gauge: at least one gauge in an open 
space near the catchment  
If the catchment area is significantly large, 
spatial variability of the precipitation  
should be checked in different positions. 

Wet 
deposition 

Mandatory  Wet-only sampling: at least 1  sampler in  
an open space near the catchment (when the 
EANET site is loca ted in the vic inity or a 
power supply is available) 

 Bulk sampling: at least 1 or more samplers 
in an open space near the catchment (when 
electricity is not available) 

Dry 
deposition 

Optional  Inferential method: estimated based on 
the concentration da ta by Filter  pack 
method and m eteorological data at th e 
EANET site or the nearest m eteorological 
station 

 Automatic monitors: an alte rnative 
method for the concentration, or especially 
for O3 

 Passive sampling method: an alte rnative 
method for the concentration, or especially 
for O3 and NO2 

Total 
deposition 

Mandatory  Wet + Dry: Calculated as sum  of wet and  
dry depositions above 

 Throughfall–Stemflow method: at least 
several points under the forest canopy 
(when electricity is not available) 

Output 
(discharge 
from the 
stream) 

Water 
discharge 

Mandatory  Weir: runoff of the catchment   
 H-Q curve method: at the outlet of stream 

in the catchm ent (when a weir is not 
available) 

Stream water 
chemistry 

Mandatory  Periodical collection of stream water to a 
plastic bottle: at the outlet of stream of the 
catchment 

Chemical 
discharge 

Mandatory  Calculation: based on the water flux and the 
chemical concentration 

Note: Bold methods have already referred in the other EANET documents. 
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In addition to the input and output, item s for biogeochemical processes should be 

monitored to discuss mater ial/elemental cycles in the ca tchment. Possible items to be 

monitored for this purpose were shown in Table 1b, while other items may be considered 

depending on tar gets. Some of item s have been measured or proposed for soil and 

vegetation monitoring. The following existing technical documents can be referred f or 

the respective items or methods: 

 Technical Manual for Soil and Vegetation Monitoring: soil chemical properties, soil 

physical properties, description 

 

Table 1 b) Items to be monitored for biogeochemical processes 
Items to be monitored Requisite Recommended methods 

Soil Soil chemical 
properties 

Mandatory  Collection of soil from the 
permanent plots: at least two plots 
(with five sub-plots, respectively) 

Soil solution Optional  Suction (porous) cup method 
 Pan Lysimeter method 
 Resin capsule method 

Soil moisture Optional  Time Domain Reflectometry (TDR) 
method 

 Amplitude Domain Reflectometry 
(ADR) method 

Soil physical 
properties 

Optional  Fine earth bulk density: Metal 
sampling cylinder method 

 Penetration resistance: Pocket 
penetrometer method 

Soil gas emission Optional  Chamber method 
Vegetation Plant growth Mandatory  Measurement of tree size 

(description of trees): DBH an d 
height of trees at least one plot (with 
three coaxial circle sub-plots) 

 Dendrometer 
 Tree ring analysis 

Species 
composition 

Optional  Understory vegetation survey 

Elemental contents Optional  Litter trap 
 Leaf element analysis 

Water 
balance 

Evapotranspiration Optional   

Note: Bold methods have already referred in the other EANET documents. 
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Note. Based on the experience in the case study sites in the EANET countries 

(Luangjame et al., 2009), the following recommendations should be referred for 

implementation of the monitoring items: 

 

Recommendations for the input items: 

1) Spatial variability of the precipitation amount should be considered in mountainous 

area if the catchment area is relatively large. 

2) The throughfall-stemflow (TF-SF) method is useful to estim ate total (wet and dry ) 

atmospheric deposition amounts for certain constitu ents, such as SO 4
2-, whose 

canopy interaction can be negligible. 

3) Dry deposition flux should be estim ated by a ppropriate methods other than the 

TF-SF method to estim ate total depositi on precisely, especially for nitrogen 

compounds, taking canopy interactions such as uptake or consumption into account. 

4) The deposition and m eteorological data co llected in the nearest EANET station 

should be utilized if available. The total deposition can be estimated by using the data 

of the filter-pack method and the wet-only sampler at the EANET station. 

5) In particular in tropical region, wet depos ition of nitrogen should be estim ated by 

appropriate methods since m icrobial consumption of nitrogen is large during the 

storage in the sampling field. The ion-exchange-resin sampler may be applicable in 

forest area for long-term collection (for several months). 

 

Recommendations for the output items: 

6) The water year should be decided based on hydrological cycle  in each catchment 

taking precipitation and discharge patterns into account. 

7) Evapotranspiration should be estimated if possible,  for precis e water balance,  

especially in tropical region. 

8) Cooperation with hydrologists may be helpful to understand hydrological processes 

in the catchment in detail.  
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Recommendations for items of biogeochemical processes: 

9) Plant growth should be m easured in the catchment area. T ree ring analysis may be 

useful to estimate the previous growth rate for the long-term analysis. At least, some 

information on plant growth should be compiled through a literature study. 

10) Soil samples should be collected for analys is taking a spatial variation of soil 

chemical properties in the catchment. 
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3.2. Chemical parameters to be measured 

Major chemical parameters to be measured for the respective items are shown in Table 2. 

 

Table 2 Chemical parameters for the respective items 
Items  Requisite Parameters to be measured 

Rainwater samples Mandatory  Cations: NH4
+, Ca2+, Mg2+, Na+, and K+ 

 Anions: SO4
2-, NO3

-, and Cl- 
 Electric conductivity (EC)  
 pH 

Optional   Total organic nitrogen (TON) 
 Total organic carbon (TOC) 

Stream water samples Mandatory  Cations: NH4
+, Ca2+, Mg2+, Na+, and K+ 

 Anions: SO4
2-, NO3

-, and Cl- 
 EC 
 pH 
 Alkalinity (Gran’s plot titration) 

Optional   SiO2 
 TON 
 TOC 
 Total dissolved Al 

Air concentrations (by 
filter pack method) 

Mandatory  Cations: NH4
+, Ca2+, Mg2+, Na+, and K+ 

 Anions: SO4
2-, NO3

-, and Cl- 
 Gasses: SO2, HNO3, HCl, and NH3 

Soil chemical 
properties 

Mandatory  pH (H2O) and pH (KCl)  
 Exchangeable Base Cations (Ca,  Mg, K 

and Na)  
 Exchangeable Acidity, Al and H 
 Effective Cation Exchangeable Capacity 

Optional  Total carbon (T-C) 
 Total nitrogen (T-N) 

Soil solution Optional  Cations: NH4
+, Ca2+, Mg2+, Na+, and K+ 

 Anions: SO4
2-, NO3

-, and Cl- 
 SiO2 
 pH 
 EC 

Soil gasses Optional  N2O 
 CO2 

Litter and leaf samples Optional  T-C 
 T-N 
 Base cations:  Ca2+, Mg2+, Na+, and K+ 
 Total Al 

Note: The parameters should be elaborated taking the model simulation into account. 
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3.3. Measurement frequency 

Proposed frequency for measurement of the respective items was shown in Table 3, while 

actual frequency can be decided depending on the situation of each site.  

  

Table 3 Proposed frequencies for measurement of the respective items 
Items to be monitored Proposed frequency 

Input (total  
deposition) 

Precipitation 
amount 

 Continuously or daily 

Wet deposition  Daily or weekly: for wet only samplers 
 Weekly or biweekly: for bulk sampling 

Dry deposition  Weekly: for filter pack method 
 Continuously: for automatic monitor 
 Biweekly or m onthly: for passive sam pling 

method 
Total 
deposition 

 Biweekly, or monthly: for calculation of wet+dry
 Biweekly: for throughfall-stemflow method 

Output 
(discharge 
from the 
stream) 

Water 
discharge 

 Continuously or biweekly 

Stream water 
chemistry 

 Weekly or biweekly 
 Intensive sampling (1-2 hour interval) during 

heavy-rain or snow-melting events 
Chemical 
discharge 

 Biweekly, monthly or annual: for calculation 

Soil Soil chemical 
properties 

 Once for several years 
 Twice a year in case of tropical seasonal forest 

Soil solution  Monthly or four times a year 
Soil moisture  Continuously 
Soil physical 
properties 

 Once 

Soil gas 
emission 

 Monthly or four times a year 

Vegetation Plant growth  Once for several years: for description of trees 
 Continuously:  dendrom eter or annual 

enumeration 
Species 
composition 

 Once for several years: 

Elemental 
contents 

 Biweekly or monthly: for litter trap 
 Monthly or bimonthly: for leaf analysis 

 

Note. Recommendations for the measurement frequency: 

11) Stream water samples should be collected at  the outlet of stream of the catchm ent 
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periodically, hopefully at 2-week interval (or twice a month). 

12) Intensive sampling of the stream water should be conducted during heavy-rain or 

snow-melting events if possible.  

13) Seasonal variation of so il chemical properties should also be considered for som e 

parameters, such as pH (H2O), especially in tropical seasonal forest. 

 

4. Monitoring procedures 

4.1. Sampling protocols 

Field sampling of the mandatory items should be carried out in accordance with sampling 

protocols described in the existing EANET technical documents (see the section 3.1). 

 

Field sampling of the optional item s should also be done so if the existing EANET  

technical documents can be referred.  

 

Sampling protocols for other optional item s may have flexibility depending on the 

situation of each site but should follow the m ethods, which have been authorized as the  

standard method in the EANET countries or at least published in international journals.  

 

4.2. Transportation and storage of samples 

Water samples, such as rainwater and stream water, should be refrigerated at 4 °C before 

shipment to the analytical laboratory.  At latest, the samples should be transported to the 

analytical laboratory weekly or biweekly. 

 

Samples arriving at laboratory should be kept in refrigerator and used for analysis as soon 

as possible. 

 

4.3. Analytical procedures 

Chemical analysis of the mandatory parameters should be carried out in accordance with 

analytical procedures described in the ex isting EANET technical docum ents (see the 

section 3.1). Analysis of the optional param eters should also be done so if the existing 



Guideline for Catchment Monitoring 

11 

EANET technical documents can be referred. Possible analytical equipments or methods 

for the representative mandatory parameters are shown in Table 4. 

 

Chemical analysis for other optional param eters may have flexibility depending on the  

situation of each laboratory but should follow the methods, which have been authorized 

as the standard m ethod in the EANET  countries or at least published in international 

journals.  

 

Table 4 Possible analytical equipments or methods for the mandatory parameters 
Items Parameters Analytical equipments/methods 

Water samples: 

rainwater or  

stream water 

 

 Electric Conductivity (EC) Conductivity Cell  

pH   Glass electrode (preferably with the

Electrode of non-leak inner cell) 

Cations: NH4
+, Ca2+, Mg2+, Na+, 

and K 
Ion Chromatography  

Anions: SO4
2-, NO3

-, and Cl- Ion Chromatography 

Alkalinity  

(only for stream water) 

Titration by Burette or Digital Burette 

with pH Meter 

Soil pH (H2O) and pH (KCl) Glass electrode (1:2.5 soil-solution 

suspension) 

Exchangeable Base Cations (Ca, 

Mg, K and Na) 

AAS, ICP-AES or ICP-MS 

          (CH3COONH4-Extraction) 

Exchangeable Acidity, Al and H Titration (KCl-Extraction) 

 

 

5. Quality assurance/quality control (QA/QC) 

Data quality should be controlled and assured according to the EANET QA/QC program. 

Basically, protocols on sampling and chemical analysis can be standardized referring the 

existing EANET technical documents. The following fundamental matters should also be 

noted in the catchment-scale monitoring. 

 Clear assignment of responsibility (personnel in charge of each activity) 
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 Standard operating procedures (SOPs) for each activity 

 Documentation of activities 

 

6. Evaluation 

The data should be evaluated on a catchm ent scale. The input- output budget should be 

calculated based on the atm ospheric deposition chemistry, stream water chemistry, and 

water balance to outline the material/elemental cycles in the catchm ent. The standard 

units should be used for the input and output. Recommended basic units for evaluation is 

as follows: 

 Water flux (precipitation amount and stream water discharge): mm 

 Chemical concentration: molc L-1 (ex. µmolc L-1 or mmolc L-1) 

 Ion flux (deposition, discharge or soil/vegetation flux): molc ha-1 or molc m-2 

 Elemental flux for N and S: kg ha-1 y-1 or g m-2 y-1 

 

Based on the com piled data with  the stand ard units on  a water -year basis, in itial 

evaluations should be done for the following items: 

 Water balance on a catchment-scale: input, output and possible evapotranspiration 

 Material/elemental balance on a catchment-scale: input-output budget 

 

7. Data reporting  

Dataset should be submitted to Network Center after an initial evaluation is done by the 

national center. Since the cat chment-scale data should be evaluated based on the water 

year, the dataset should be com piled on a water -year basis of the respective catchm ent 

sites. 

 

Existing reporting formats for monitoring on wet deposition, dry de position, soil and 

vegetation, and inland aquatic environment can be referred for reporting of the mandatory 

items.  

 

In addition to the data of the respective item s, the following summary tables should be 
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attached. 

 Table showing the list of dataset obtained in the catchment site 

 Table showing the estimated input-output for a water year 

 

Reference: 
Luangjame, J., Garivait, H., Sase, H., Yamashita, N., Ohta, S., Leong, C.P. & Takahashi, 

M. 2009. Recommendations for preparation of a guidelineon the future catchm ent 
monitoring in the EANET  participating countries. Second Meeting f or the Task 
Force on Soil and Vegetation Monitoring of EANET. 
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I. Introduction 
1. Integrated monitoring including atmospheric deposition, soil, vegetation, and inland 

water, is required to evaluate effects of acid deposition on ecosystems quantitatively. 
Catchment-scale analysis m ay be one of solutions for this requirem ent. Strategy 
Paper on Future Direction of Soil and Vegetation Monitoring of EANET, which was 
adopted at 2 nd Session of the Scientific Advi sory Committee of EANET in 2002, 
suggested promoting case studies of the catchm ent-scale analysis in the East Asian 
region.  

2. Consequently, Network Center has prom oted the case studies with experts of the 
EANET participating counties. The case studies have been promoted in the Sakaerat 
Silvicultural Research Station (SRS) site  in T hailand, the Danum Valley site in  
Malaysia, and the Kajikawa stud y site in Japan. Moreover , Ministry of the  
Environment of Japan has prom oted the similar catchment-scale monitoring in the 
Lake Ijira site in Japan, where acidifi cation of the catchm ent area was suggested 
(Yamada et al., 2007; Nakahara et al. submitted; MOEJ, 2009). The intensive survey 
was carried out at the Lake  Ijira site from 2005 to 2007 to estimate the input-output 
budget precisely. 

3. Unique data sets have been accumulated through the surveys, especially in Thailand 
and in Japan for last 3 and 5 years, respectively . This paper introduces technical 
recommendations for preparation of guide line or m anual on the future catchm ent 
monitoring mainly based on experiences in  Thailand and Japan. Partly , information 
of Malaysia was included, too. 

 
II. Site selection 
4. A site for the catchment-scale monitoring should be selected in a forest area. A small 

watershed (valley surrounded by ridges) should be selected as the site to determ ine 
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its catchment area. The whole catchment area should be covered by forest. Although 
the size of the catchm ent area m ay depend on the situation; e.g. 3.8 ha in the 
Kajikawa study site in Japan, 35 ha in the Sa kaerat SRS site in Thailand and 35 ha 
in the Danum Valley in Malaysia, 298 ha in the Lake Ijira catchment in Japan, small 
size of the catchm ent covered with  similar vegetation and soil is recommended to 
understand responses and mechanisms in the watershed easily. 

5. The catchment should have a stream, which flows out from the bottom of the valley.  
Information on hydrological processes such  as the water budget is a base of the  
material/elemental budget. The catchm ent, where the water budget has been 
monitored for several years,  is preferable for the future evaluation of the 
material/elemental budget, since accumulation of the several years’ data is necessary 
to discuss water budget precisely.. 

6. Sensitivity of soil and/or bedrock geology to acid depos ition should be taken into  
consideration for site s election. Acrisols, which is high-w eathered red soil and 
relatively sensitive to acid deposition, can be seen in the Sakaerat SRS site and the 
Danum Valley site.  

7. Atmospheric deposition amounts should also be considered. The dissolved inorganic 
nitrogen (DIN) input at the Kajikawa site and the Lake Ijira site is higher than 10 kg 
N ha-1 y-1, which is the threshold value of the DIN input at which NO 3

- output 
increases in the stream  water (according to observation in European and North 
American countries). 

8. It is recommended that the s ite should be selected in vicinity of the acid deposition 
monitoring site to estim ate atmospheric deposition amounts precisely. The EANET 
acid deposition monitoring sites are located in or near the study catchment area in 
the Sakaerat SRS, the Danum Valley, and the Lake Ijira. 

9. Utilization of infor mation from ecological and atmospheric study s ites nearby 
should be considered, since com prehensive analysis of various data is essential for  
the catchment-scale analysis. For exam ple, the Sakaerat area is f amous for 
ecological studies of tropical seasonal forests and carbon fl ux studies. In case of the 
Danum Valley, UK Royal Society have conducted many studies on tropical rain 
forest ecology, and especially in 2008, th e research project, Oxidant and Particle 
Photochemical Processes above a South-Ea st Asian tropical rain forest (OP3 
Project) has been conducted. The various da ta obtained from the previous studies 
above may be informative for our data analysis.  

 
Recommendations: 
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1) A forest catchment with a stream should be selected, while the size of the catchment 
may depend on each situation. 

2) The catchment, where the water budget has been monitored, is preferable.  
3) Sensitivity of soil or  bedrock geology to acid depos ition and/or a tmospheric 

deposition amounts should be considered for site selection. 
4) It is recommended that the site should be  in vicinity of the EANET acid deposition 

to estimate atmospheric deposition amounts precisely. 
5) Other ecological studies nearby should also be referred. 

 
III. Measurement of atmospheric deposition 
7. The throughfall – stemflow (TF-SF) method is useful to estimate total (wet and dry) 

atmospheric deposition amounts in forest area,  especially for constituents, such as 
SO4

2-, for which leaching or uptake on the canopy m ight be very lim ited. The 
monitoring procedures for the TF-SF method described in the Sub-Manual on Forest 
Vegetation Monitoring in EANET  can be referred (EANET , 2006a). Che mical 
analysis of the rainwater samples should be done basically according to the EANET  
Technical Manual for Wet Deposition Monitoring (EANET, 2000). 

8. Deposition amounts of K+ and NH4
+ (and maybe NO3

-) from the TF-SF method may 
be largely affected by the canopy interac tions, such as leaching, uptake, and/or 
consumption (Sase et al., 2008). The TF-SF method cannot provide the total 
deposition data for these ions . Therefore, it is important  to estimate dry deposition 
fluxes also by other m ethods such as the inferential method, especially for nitrogen 
compounds. 

9. Sampling intervals for the TF-SF m ethod should be considered taking 
meteorological conditions of the s tudy site into account. Biweekly (or twice a 
month) sampling can be recomm ended practically in forest area. In th e Kajikawa 
study site, the Sakaerat SRS site, and the Lake Ijira site, bi weekly (or twice a 
month) sampling have been conducted. 

10. In tropical region, microbial consum ption of nitrogen com pounds cannot be 
neglected during the sample interval under the warm and humid climate. In fact, the 
data in the Sakaera t SRS site sugg ested that more than 70% of nitrogen by bulk 
sampling was consumed during storage in the sam pling field (unpublished data). To 
estimate nitrogen deposition in forest area precisely, alternative methods should be 
considered.  

11. Application of biocide such as thymol can also be considered as one of the solutions 
for the m icrobial consumption. However, it was hard to control appropriate  
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concentration of the biocide in the sam pler, since the concentration depends on 
precipitation amounts for coming weeks. Addi tionally, use of the biocide in forest 
area may harmful in the sam pling field if rainwater sam ple overflow around the 
sampler. Therefore, we do not recommend us ing the b iocide in f orest area unless 
these problems are overcome.   

12. As an alternative method to estimate nitrogen deposition in  forest area, the sam pler 
packed with an ion exchange resin m ay be useful for relatively long-term collection 
(e.g. for several m onths). The data in Sakaerat SRS site showed that the annual 
nitrogen deposition collected by th e ion-exchange-resin sampler in th e open f ield 
was comparable to the EANET  wet deposition data in the sam e compound (Toda, 
unpublished data).  

13. Passive samplers may be useful to estimate average air concentrations as well as dry 
deposition fluxes in forest area without el ectric supply. However, it m ay still be 
necessary to check their reliability, especially in tropical region.  

14. Monitoring of Meteorological data in forest area is helpful.  Rain gauge with the 
data logger m ay be useful  to understand precipitation pattern and dischar ge. 
Temperature, humidity, and wind speed may also b e useful to estim ate air 
concentration measured by passive samplers and dry deposition fluxes.  

15. The deposition am ounts should be checked by several methods to obtain reliable 
data in forest area. The deposition data collected in the neares t EANET station 
should be utilized as reference data.  

16. At the Lake Ijira site, dry deposition fluxes were estimated by the inferential method 
based on the filter-pack method and meteorological data at the EANET station. The 
data of the wet-only sampler at the EANET  station was also referred. Total 
deposition was precisely estim ated as the sum of wet and dry depositions: e.g. the 
total DIN input was estim ated to be 28.7 kg-N ha -1 y-1 and 18.2 kg-N ha -1 y-1 in the 
water-years 2005-2006 and the water -year 2006-2007 respectively, which exceeded 
significantly the threshold value of NO3

- discharge (MOEJ, 2009).. 
17. Moreover, at the Lake Ijira site, the pr ecipitation amount was m easured at three 

different slope positions to check spatial variability of precipitation in the watershed, 
which was lar ge (298 ha) and m ountainous area. It was clarified that the 
precipitation amount was the highest at the high er slope position and the lowest at 
the EANET station, which was located at  the sm all valley on the m iddle slope 
position; the difference was m ore than 30 %. For ca lculation of wet deposition 
amounts, the spatial variability of the precipitation was taken into account.  
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Recommendations: 
6) The throughfall-stemflow (TF-SF) method is useful to estimate total ( wet and dry) 

atmospheric deposition amounts for certain constituents, such as SO4
2-. 

7) Dry deposition flux should be estimated by appropriate methods other than the 
TF-SF method to estimate total depositi on precisely, especially for nitr ogen 
compounds, taking canopy interactions su ch as uptake or consumption into 
account. 

8) Especially in tr opical region, wet depos ition of nitr ogen should be estimated 
carefully since microbial consumption of nitrogen is large during the storage in the 
sampling field. The ion-exchange-r esin sampler may be applicable in tr opical 
countries for long-term collection (for several months). 

9) The deposition and meteor ological data co llected in the near est EANET station 
should be utilized (if available). The total deposition can be estimated  by using the 
data of the filter-pack method and the wet-only sampler at the EANET station. 

10) Spatial variability of the precipitation amount should be considered in mountainous 
area if the catchment area is relatively large. 

 
IV. Measurement of stream water 
18. Water discharge should be m easured at the bottom of the catchm ent to discuss the 

input-output balance of water. The water budget will be a base of material/elemental 
budget. A V-notch weir and/or a partial flum e with the data logger m ay be useful to 
measure water flux precisely. In case of the Kajikawa study site, a V-notch weir and 
a partial flume are installed, while a V-notch weir is insta lled in the Danum  Valley 
site. 

19. If it is difficult to install the weir , the water level logger can be installed instead. In 
this case, the water depth and flow veloci ty should be m easured periodically, and 
then the dischar ge will be estim ated based on the H-Q curve derived from 
relationship between the water level and water flux. In case of the Sakaerat SRS site 
and the Lake Ijira site, the water level logger is installed. 

20. The water year should be decided based on hydrological cycle in each catchment. A 
period with the lowes t precipitation and discharge may be a tim ing of starting a 
water year. The water year was defined as starting at the end of May and the 
beginning of January , in the Kajikawa study site and the Sakaerat SRS site, 
respectively. The input (precipitation) and output (dischar ge) balance of water  
should be estimated based on the water year. 

21. To discuss the water balance precisely , evapotranspiration should be estim ated by 
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several approaches. Especially in tr opical region, the evapotranspiration m ay 
significantly contribute to the wa ter balance in the ca tchment. At le ast, literature 
studies should be referred to  discuss possible evapotranspi ration in the area, even if 
enough meteorological data cannot be obtained for the estimation. 

22. Collaboration with hydrologists m ay be help ful to discuss the hydrological cycle 
and water balance precisely . In case of the Danum Valley site, prac tical 
collaboration is promoted with the Ma laysian and UK hydr ologists, and the study 
site was s elected at the exis ting small catchment site that was  established for 
hydrological studies. Utilization of su ch ongoing hydrological study sites m ay be 
one of the options.  

23. Stream water sam ples should be collect ed at the bottom  of the catchm ent 
periodically, hopefully at 2-week  interval (or twice a m onth). Frequent sampling is 
preferable. In all the sites above, stream  water sam ples are collected at roughly 
2-week interval. Chem ical analysis of the stream water sam ples should be done 
basically according to the EANET  Technical Manual for Mon itoring of Inland 
Aquatic Environment (EANET, 2000). 

24. Intensive sampling of the st ream water is recomm ended to be conducted during 
heavy rain events to disc uss effects of increase in groundwater level and direct 
runoff. In study sites in Japan, intensive sa mpling has been conducted at one- to 
three-hour intervals using an autom atic water sampler, and temporary acidification 
of the stream  water has been  detected during h eavy rain events (Kam isako et al, 
2008; MOEJ, 2009).  

 
Recommendations: 
11) Water discharge should be measur ed by appropriate methods at the bottom of the 

catchment. 
12) The water year should be de cided based on hydr ological cycle in each catchment  

taking precipitation and discharge patterns into account. 
13) Evapotranspiration should be measur ed, if possible, for pr ecise water balance, 

especially in tropical region. 
14) Cooperation with hydrologists may be helpful. 
15) Stream water samples should be collect ed at the bottom of the catchment 

periodically, ideally at 2-week interval (or twice a month). 
16) Intensive sampling of the str eam water should be conducted during heavy rain 

events if possible. 
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V. Biogeochemical processes 
24. Biogeochemical processes in plant-soil syst ems should be studied to interpret the 

stream water chem istry and dis cuss effects of atmospheric deposition in the  
catchment. Soil chem ical properties, litter f all amount/chemistry, tree growth, 
elemental fluxes in soil horizons, etc. can be proposed as candidate item s for 
monitoring. Items to be measured should be decided depending on tar gets of 
processes dominate in each site. 

25. Plant uptake may be one of the biggest sink of nitrogen in forest ecosystems. It was 
reported that NO3

- concentration was decreased during the plant-growing period in 
summer in the Kajikawa study site (Ka misako et al., 2008) and the Lake Ijira site 
(Nakahara et a l., submitted). In particular at the Lake Ijira, close  relationship 
between reduction of tree growth and cha nges of river water chemistry can be seen 
by the tree ring analysis in the last 20 y ears (Nakahara et al., subm itted). Plant 
growth and its effects on material cycles should be considered. 

26. Soil samples should be collected for analys is taking a spatial variation of soil 
chemical properties in the catchment into account. In case of the Sakaerat SRS site, 
pronounced spatial variation in soil pH was observed at different scales in a surface 
soil, and it was suggested that the variati ons at a lar ge scale or a sm all scale were 
related to to pographic factors (e.g. positio ns on a slope) or vegetation conditions 
(e.g. accumulation of A0 horizons), respectively (Yamashita, unpublished data). 

27. Seasonal variation of soil chemical properties should be taken into consideration in 
case of tropical seasonal forests. The soil pH (H 2O) was significantly higher in wet 
season than in dry  season in the Sak aerat SRS site, while s easonal difference was 
not found for exchangeable cations (Y amashita, unpublished data). T he similar 
phenomenon was reported also in the fi rst periodic report of EANET  (EANET, 
2006b). 
 

Recommendations: 
17) Plant growth should be measured in the catchment area. Tree ring analysis may be 

useful to estimate the pr evious growth rate for the long-term analysis. At least, 
information on plant growth should be compiled through a literature study. 

18) Soil samples should be collected for analys is taking a spatial variation of soil 
chemical properties in the catchment. 

19) Seasonal variation of soil chemical pr operties should also be consider ed for some 
parameters, such as pH (H2O), especially in tropical seasonal forest. 
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VI. Catchment-scale analysis 
28. Seasonal or annual changes in stream  water chem istry (concentrations or 

material/elemental flows) can be compared with changes of atmospheric deposition. 
Meteorological data and the data on biogeochemical processes may be helpful for a 
comprehensive analysis to understand rela tionship between stream water chemistry 
and atmospheric deposition. Material/elemental budget may be calculated based on 
the atmospheric deposition chemistry, stream water chemistry, and water balance.  

29. The input-output budget can outline the current situatio n of m aterial/elemental 
cycles in the catchment. The annual DIN i nput was higher than the threshold value 
for NO3

- discharge in the two Japanese catchm ents; Kajikawa study site and the  
Lake Ijira study site. However , the situation is slightly dif ferent between them. At 
the Kajikawa study site, the pattern of n itrogen leaching may be still regulated  by 
plant growth seasonality , while the NO 3

- concentration in the str eam water is 
relatively high even in summer. The stream water is well neutralized by leaching of 
base cations, such as Ca and Mg, from  the soil (Kam isako et al., 2008). The 
catchment may proceed gradually to the nitrog en saturation with reduction of acid 
neutralizing capacity (ANC) of soil. 

30. On the other hand, at the Lake Ijira site, the NO 3
- concentration is increasing year 

by year and not regulated by plant growth pattern anymore. The catchment seems to 
have been m ostly nitrogen-saturated. Moreover, the output  of sulfur was 
approximately two times larger than the input, suggesting sulfur accumulated in the 
past was dischar ged. The stream  water is  being acidified during the last decade, 
probably due to ef fects of NO 3

- and SO 4
2- discharge. The base cations are 

significantly discharged, more than 900% compared with the input, suggesting 
reduction of ANC in the  catchment. In fact, soil pH decreased m ore than 0.5 units 
during the last decade (MOEJ, 2009).  

31. Development of biogeochem ical model appl icable to the East Asian catchm ents 
may be essentia l to un derstand the current status and future projection of the  
material/elemental cycles in th e catchment. Collaboration with the m odel 
simulation is being promoted in Japan, Thailand, and Malaysia. Results of the 
model simulation should be fed back to the field monitoring for improvement of the 
monitoring methodologies and parameters.  

 
Recommendations: 
20) The input- output budget should be calculat ed based on the atmospheric deposition 

chemistry, stream water chemistry , and water bala nce to outlin e the 
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material/elemental cycles in the catchment.  
21) Development of biogeo chemical model applicable to the East Asian  catchments 

should be promoted to understand the curr ent status and make futur e projection of 
the material/elemental cycles in the catchment under changing environment. 

22) The monitoring methodologies and param eters should be elaborated taking the 
model simulation into account.  
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I. Introduction 
1. Integrated monitoring including atmospheric deposition, soil, vegetation, and inland 

water, is required to evaluate effects of acid deposition on ecosystems quantitatively. 
Catchment-scale analysis m ay be one of solutions for this requirem ent. Strategy 
Paper on Future Direction of Soil and Vegetation Monitoring of EANET, which was 
adopted at 2 nd Session of the Scientific Advi sory Committee of EANET in 2002, 
suggested promoting case studies of the catchm ent-scale analysis in the East Asian 
region.  

2. Consequently, Network Center has prom oted the case studies with experts of the 
EANET participating counties. The case studies have been promoted in the Sakaerat 
Silvicultural Research Station (SRS) site  in T hailand, the Danum Valley site in  
Malaysia, and the Kajikawa stud y site in Japan. Moreover , Ministry of the  
Environment of Japan has prom oted the similar catchment-scale monitoring in the 
Lake Ijira site in Japan, where acidifi cation of the catchm ent area was suggested 
(Yamada et al., 2007; Nakahara et al. submitted; MOEJ, 2009). The intensive survey 
was carried out at the Lake  Ijira site from 2005 to 2007 to estimate the input-output 
budget precisely. 

3. Unique data sets have been accumulated through the surveys, especially in Thailand 
and in Japan for last 3 and 5 years, respectively . This paper introduces technical 
recommendations for preparation of guide line or m anual on the future catchm ent 
monitoring mainly based on experiences in  Thailand and Japan. Partly , information 
of Malaysia was included, too. 

 
II. Site selection 
4. A site for the catchment-scale monitoring should be selected in a forest area. A small 

watershed (valley surrounded by ridges) should be selected as the site to determ ine 
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its catchment area. The whole catchment area should be covered by forest. Although 
the size of the catchm ent area m ay depend on the situation; e.g. 3.8 ha in the 
Kajikawa study site in Japan, 35 ha in the Sa kaerat SRS site in Thailand and 35 ha 
in the Danum Valley in Malaysia, 298 ha in the Lake Ijira catchment in Japan, small 
size of the catchm ent covered with  similar vegetation and soil is recommended to 
understand responses and mechanisms in the watershed easily. 

5. The catchment should have a stream, which flows out from the bottom of the valley.  
Information on hydrological processes such  as the water budget is a base of the  
material/elemental budget. The catchm ent, where the water budget has been 
monitored for several years,  is preferable for the future evaluation of the 
material/elemental budget, since accumulation of the several years’ data is necessary 
to discuss water budget precisely.. 

6. Sensitivity of soil and/or bedrock geology to acid depos ition should be taken into  
consideration for site s election. Acrisols, which is high-w eathered red soil and 
relatively sensitive to acid deposition, can be seen in the Sakaerat SRS site and the 
Danum Valley site.  

7. Atmospheric deposition amounts should also be considered. The dissolved inorganic 
nitrogen (DIN) input at the Kajikawa site and the Lake Ijira site is higher than 10 kg 
N ha-1 y-1, which is the threshold value of the DIN input at which NO 3

- output 
increases in the stream  water (according to observation in European and North 
American countries). 

8. It is recommended that the s ite should be selected in vicinity of the acid deposition 
monitoring site to estim ate atmospheric deposition amounts precisely. The EANET 
acid deposition monitoring sites are located in or near the study catchment area in 
the Sakaerat SRS, the Danum Valley, and the Lake Ijira. 

9. Utilization of infor mation from ecological and atmospheric study s ites nearby 
should be considered, since com prehensive analysis of various data is essential for  
the catchment-scale analysis. For exam ple, the Sakaerat area is f amous for 
ecological studies of tropical seasonal forests and carbon fl ux studies. In case of the 
Danum Valley, UK Royal Society have conducted many studies on tropical rain 
forest ecology, and especially in 2008, th e research project, Oxidant and Particle 
Photochemical Processes above a South-Ea st Asian tropical rain forest (OP3 
Project) has been conducted. The various da ta obtained from the previous studies 
above may be informative for our data analysis.  

 
Recommendations: 
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1) A forest catchment with a stream should be selected, while the size of the catchment 
may depend on each situation. 

2) The catchment, where the water budget has been monitored, is preferable.  
3) Sensitivity of soil or  bedrock geology to acid depos ition and/or a tmospheric 

deposition amounts should be considered for site selection. 
4) It is recommended that the site should be  in vicinity of the EANET acid deposition 

to estimate atmospheric deposition amounts precisely. 
5) Other ecological studies nearby should also be referred. 

 
III. Measurement of atmospheric deposition 
7. The throughfall – stemflow (TF-SF) method is useful to estimate total (wet and dry) 

atmospheric deposition amounts in forest area,  especially for constituents, such as 
SO4

2-, for which leaching or uptake on the canopy m ight be very lim ited. The 
monitoring procedures for the TF-SF method described in the Sub-Manual on Forest 
Vegetation Monitoring in EANET  can be referred (EANET , 2006a). Che mical 
analysis of the rainwater samples should be done basically according to the EANET  
Technical Manual for Wet Deposition Monitoring (EANET, 2000). 

8. Deposition amounts of K+ and NH4
+ (and maybe NO3

-) from the TF-SF method may 
be largely affected by the canopy interac tions, such as leaching, uptake, and/or 
consumption (Sase et al., 2008). The TF-SF method cannot provide the total 
deposition data for these ions . Therefore, it is important  to estimate dry deposition 
fluxes also by other m ethods such as the inferential method, especially for nitrogen 
compounds. 

9. Sampling intervals for the TF-SF m ethod should be considered taking 
meteorological conditions of the s tudy site into account. Biweekly (or twice a 
month) sampling can be recomm ended practically in forest area. In th e Kajikawa 
study site, the Sakaerat SRS site, and the Lake Ijira site, bi weekly (or twice a 
month) sampling have been conducted. 

10. In tropical region, microbial consum ption of nitrogen com pounds cannot be 
neglected during the sample interval under the warm and humid climate. In fact, the 
data in the Sakaera t SRS site sugg ested that more than 70% of nitrogen by bulk 
sampling was consumed during storage in the sam pling field (unpublished data). To 
estimate nitrogen deposition in forest area precisely, alternative methods should be 
considered.  

11. Application of biocide such as thymol can also be considered as one of the solutions 
for the m icrobial consumption. However, it was hard to control appropriate  



EANET/SAC 9/8/1 Annex 3 
Page 4 

concentration of the biocide in the sam pler, since the concentration depends on 
precipitation amounts for coming weeks. Addi tionally, use of the biocide in forest 
area may harmful in the sam pling field if rainwater sam ple overflow around the 
sampler. Therefore, we do not recommend us ing the b iocide in f orest area unless 
these problems are overcome.   

12. As an alternative method to estimate nitrogen deposition in  forest area, the sam pler 
packed with an ion exchange resin m ay be useful for relatively long-term collection 
(e.g. for several m onths). The data in Sakaerat SRS site showed that the annual 
nitrogen deposition collected by th e ion-exchange-resin sampler in th e open f ield 
was comparable to the EANET  wet deposition data in the sam e compound (Toda, 
unpublished data).  

13. Passive samplers may be useful to estimate average air concentrations as well as dry 
deposition fluxes in forest area without el ectric supply. However, it m ay still be 
necessary to check their reliability, especially in tropical region.  

14. Monitoring of Meteorological data in forest area is helpful.  Rain gauge with the 
data logger m ay be useful  to understand precipitation pattern and dischar ge. 
Temperature, humidity, and wind speed may also b e useful to estim ate air 
concentration measured by passive samplers and dry deposition fluxes.  

15. The deposition am ounts should be checked by several methods to obtain reliable 
data in forest area. The deposition data collected in the neares t EANET station 
should be utilized as reference data.  

16. At the Lake Ijira site, dry deposition fluxes were estimated by the inferential method 
based on the filter-pack method and meteorological data at the EANET station. The 
data of the wet-only sampler at the EANET  station was also referred. Total 
deposition was precisely estim ated as the sum of wet and dry depositions: e.g. the 
total DIN input was estim ated to be 28.7 kg-N ha -1 y-1 and 18.2 kg-N ha -1 y-1 in the 
water-years 2005-2006 and the water -year 2006-2007 respectively, which exceeded 
significantly the threshold value of NO3

- discharge (MOEJ, 2009).. 
17. Moreover, at the Lake Ijira site, the pr ecipitation amount was m easured at three 

different slope positions to check spatial variability of precipitation in the watershed, 
which was lar ge (298 ha) and m ountainous area. It was clarified that the 
precipitation amount was the highest at the high er slope position and the lowest at 
the EANET station, which was located at  the sm all valley on the m iddle slope 
position; the difference was m ore than 30 %. For ca lculation of wet deposition 
amounts, the spatial variability of the precipitation was taken into account.  
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Recommendations: 
6) The throughfall-stemflow (TF-SF) method is useful to estimate total ( wet and dry) 

atmospheric deposition amounts for certain constituents, such as SO4
2-. 

7) Dry deposition flux should be estimated by appropriate methods other than the 
TF-SF method to estimate total depositi on precisely, especially for nitr ogen 
compounds, taking canopy interactions su ch as uptake or consumption into 
account. 

8) Especially in tr opical region, wet depos ition of nitr ogen should be estimated 
carefully since microbial consumption of nitrogen is large during the storage in the 
sampling field. The ion-exchange-r esin sampler may be applicable in tr opical 
countries for long-term collection (for several months). 

9) The deposition and meteor ological data co llected in the near est EANET station 
should be utilized (if available). The total deposition can be estimated  by using the 
data of the filter-pack method and the wet-only sampler at the EANET station. 

10) Spatial variability of the precipitation amount should be considered in mountainous 
area if the catchment area is relatively large. 

 
IV. Measurement of stream water 
18. Water discharge should be m easured at the bottom of the catchm ent to discuss the 

input-output balance of water. The water budget will be a base of material/elemental 
budget. A V-notch weir and/or a partial flum e with the data logger m ay be useful to 
measure water flux precisely. In case of the Kajikawa study site, a V-notch weir and 
a partial flume are installed, while a V-notch weir is insta lled in the Danum  Valley 
site. 

19. If it is difficult to install the weir , the water level logger can be installed instead. In 
this case, the water depth and flow veloci ty should be m easured periodically, and 
then the dischar ge will be estim ated based on the H-Q curve derived from 
relationship between the water level and water flux. In case of the Sakaerat SRS site 
and the Lake Ijira site, the water level logger is installed. 

20. The water year should be decided based on hydrological cycle in each catchment. A 
period with the lowes t precipitation and discharge may be a tim ing of starting a 
water year. The water year was defined as starting at the end of May and the 
beginning of January , in the Kajikawa study site and the Sakaerat SRS site, 
respectively. The input (precipitation) and output (dischar ge) balance of water  
should be estimated based on the water year. 

21. To discuss the water balance precisely , evapotranspiration should be estim ated by 
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several approaches. Especially in tr opical region, the evapotranspiration m ay 
significantly contribute to the wa ter balance in the ca tchment. At le ast, literature 
studies should be referred to  discuss possible evapotranspi ration in the area, even if 
enough meteorological data cannot be obtained for the estimation. 

22. Collaboration with hydrologists m ay be help ful to discuss the hydrological cycle 
and water balance precisely . In case of the Danum Valley site, prac tical 
collaboration is promoted with the Ma laysian and UK hydr ologists, and the study 
site was s elected at the exis ting small catchment site that was  established for 
hydrological studies. Utilization of su ch ongoing hydrological study sites m ay be 
one of the options.  

23. Stream water sam ples should be collect ed at the bottom  of the catchm ent 
periodically, hopefully at 2-week  interval (or twice a m onth). Frequent sampling is 
preferable. In all the sites above, stream  water sam ples are collected at roughly 
2-week interval. Chem ical analysis of the stream water sam ples should be done 
basically according to the EANET  Technical Manual for Mon itoring of Inland 
Aquatic Environment (EANET, 2000). 

24. Intensive sampling of the st ream water is recomm ended to be conducted during 
heavy rain events to disc uss effects of increase in groundwater level and direct 
runoff. In study sites in Japan, intensive sa mpling has been conducted at one- to 
three-hour intervals using an autom atic water sampler, and temporary acidification 
of the stream  water has been  detected during h eavy rain events (Kam isako et al, 
2008; MOEJ, 2009).  

 
Recommendations: 
11) Water discharge should be measur ed by appropriate methods at the bottom of the 

catchment. 
12) The water year should be de cided based on hydr ological cycle in each catchment  

taking precipitation and discharge patterns into account. 
13) Evapotranspiration should be measur ed, if possible, for pr ecise water balance, 

especially in tropical region. 
14) Cooperation with hydrologists may be helpful. 
15) Stream water samples should be collect ed at the bottom of the catchment 

periodically, ideally at 2-week interval (or twice a month). 
16) Intensive sampling of the str eam water should be conducted during heavy rain 

events if possible. 
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V. Biogeochemical processes 
24. Biogeochemical processes in plant-soil syst ems should be studied to interpret the 

stream water chem istry and dis cuss effects of atmospheric deposition in the  
catchment. Soil chem ical properties, litter f all amount/chemistry, tree growth, 
elemental fluxes in soil horizons, etc. can be proposed as candidate item s for 
monitoring. Items to be measured should be decided depending on tar gets of 
processes dominate in each site. 

25. Plant uptake may be one of the biggest sink of nitrogen in forest ecosystems. It was 
reported that NO3

- concentration was decreased during the plant-growing period in 
summer in the Kajikawa study site (Ka misako et al., 2008) and the Lake Ijira site 
(Nakahara et a l., submitted). In particular at the Lake Ijira, close  relationship 
between reduction of tree growth and cha nges of river water chemistry can be seen 
by the tree ring analysis in the last 20 y ears (Nakahara et al., subm itted). Plant 
growth and its effects on material cycles should be considered. 

26. Soil samples should be collected for analys is taking a spatial variation of soil 
chemical properties in the catchment into account. In case of the Sakaerat SRS site, 
pronounced spatial variation in soil pH was observed at different scales in a surface 
soil, and it was suggested that the variati ons at a lar ge scale or a sm all scale were 
related to to pographic factors (e.g. positio ns on a slope) or vegetation conditions 
(e.g. accumulation of A0 horizons), respectively (Yamashita, unpublished data). 

27. Seasonal variation of soil chemical properties should be taken into consideration in 
case of tropical seasonal forests. The soil pH (H 2O) was significantly higher in wet 
season than in dry  season in the Sak aerat SRS site, while s easonal difference was 
not found for exchangeable cations (Y amashita, unpublished data). T he similar 
phenomenon was reported also in the fi rst periodic report of EANET  (EANET, 
2006b). 
 

Recommendations: 
17) Plant growth should be measured in the catchment area. Tree ring analysis may be 

useful to estimate the pr evious growth rate for the long-term analysis. At least, 
information on plant growth should be compiled through a literature study. 

18) Soil samples should be collected for analys is taking a spatial variation of soil 
chemical properties in the catchment. 

19) Seasonal variation of soil chemical pr operties should also be consider ed for some 
parameters, such as pH (H2O), especially in tropical seasonal forest. 
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VI. Catchment-scale analysis 
28. Seasonal or annual changes in stream  water chem istry (concentrations or 

material/elemental flows) can be compared with changes of atmospheric deposition. 
Meteorological data and the data on biogeochemical processes may be helpful for a 
comprehensive analysis to understand rela tionship between stream water chemistry 
and atmospheric deposition. Material/elemental budget may be calculated based on 
the atmospheric deposition chemistry, stream water chemistry, and water balance.  

29. The input-output budget can outline the current situatio n of m aterial/elemental 
cycles in the catchment. The annual DIN i nput was higher than the threshold value 
for NO3

- discharge in the two Japanese catchm ents; Kajikawa study site and the  
Lake Ijira study site. However , the situation is slightly dif ferent between them. At 
the Kajikawa study site, the pattern of n itrogen leaching may be still regulated  by 
plant growth seasonality , while the NO 3

- concentration in the str eam water is 
relatively high even in summer. The stream water is well neutralized by leaching of 
base cations, such as Ca and Mg, from  the soil (Kam isako et al., 2008). The 
catchment may proceed gradually to the nitrog en saturation with reduction of acid 
neutralizing capacity (ANC) of soil. 

30. On the other hand, at the Lake Ijira site, the NO 3
- concentration is increasing year 

by year and not regulated by plant growth pattern anymore. The catchment seems to 
have been m ostly nitrogen-saturated. Moreover, the output  of sulfur was 
approximately two times larger than the input, suggesting sulfur accumulated in the 
past was dischar ged. The stream  water is  being acidified during the last decade, 
probably due to ef fects of NO 3

- and SO 4
2- discharge. The base cations are 

significantly discharged, more than 900% compared with the input, suggesting 
reduction of ANC in the  catchment. In fact, soil pH decreased m ore than 0.5 units 
during the last decade (MOEJ, 2009).  

31. Development of biogeochem ical model appl icable to the East Asian catchm ents 
may be essentia l to un derstand the current status and future projection of the  
material/elemental cycles in th e catchment. Collaboration with the m odel 
simulation is being promoted in Japan, Thailand, and Malaysia. Results of the 
model simulation should be fed back to the field monitoring for improvement of the 
monitoring methodologies and parameters.  

 
Recommendations: 
20) The input- output budget should be calculat ed based on the atmospheric deposition 

chemistry, stream water chemistry , and water bala nce to outlin e the 
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material/elemental cycles in the catchment.  
21) Development of biogeo chemical model applicable to the East Asian  catchments 

should be promoted to understand the curr ent status and make futur e projection of 
the material/elemental cycles in the catchment under changing environment. 

22) The monitoring methodologies and param eters should be elaborated taking the 
model simulation into account.  
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The Ninth Session of the Scientific Advisory Committee  
on the Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan  

 
 Progress report on the activities  

of the Task Force on Monitoring Instrumentation 
 

Chair of the Task Force  
 
I. Background 
 
1. The Ninth Session of the I ntergovernmental Meeting (IG9) held on 19-20 Novem ber 2007 in 

Vientiane, Lao PDR approved the establish ment of the T ask Force o n Monitoring 
Instrumentation together with other Task Forces and Expert Groups based on t he 
recommendation of the Seventh Session of the Scientific Advisory Committee (SAC7). The 
establishment of the new task forces and expe rt groups was to enable more effective 
implementation of the scientific activities of t he Strategy on EANET Development 
(2006-2010) in collaboration with the Network Center (NC) and  the Secretariat of the Acid 
Deposition Monitoring Network in East Asia (EANET). 

 

2. SAC7 appointed Prof. Wang Ruibin as the Chairperson of the Task Force on Monit oring 
Instrumentation and the NC for EANET as the secretariat. 
 

3. The first me eting of the Task Force on Monito ring Instrumentation was held at the Acid 
Deposition and Oxidant Research Center (ADORC), Niigata, Japan on 26 August 2008, back 
to back with the Ninth Senior Technical managers’ Meeting (STM9). 

 

II. Activities 
 
II-1. Approved Terms of Reference (TOR) of the Task Force 
 
4. At the Tenth Session of Intergovernmental Meeting (IG10) held in Novem ber 2008, the TOR 

was approved as the following contents: 

• To review acid deposition monitoring instrumentation and labor atory equipment including 
their operation 

• To recommend suitable less expensive monitoring methodologies for EANET 
• To review current QA/QC procedures and recommend improvements 
• To develop monitoring manuals and guidelines in  cooperation with other su bsidiary groups 

under SAC. 
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II-2. Members  

 
5. The National Focal Points (NFPs) of the partic ipating countries of EANET  were invited to  

nominate appropriate experts from the national m onitoring centers to be members of the T ask 
Force on Monitoring Instrumentation. The list of the members of the Task Force are as follows:  

 
 Prof. Wang Ruibin 

(Chairperson) 
China National Environmental Monitoring Center (CNEMC), China 

 Mr. Chhek Roth Ministry of the Environment (MOE), Cambodia 

 Mr. Zheng Haohao China National Environmental Monitoring Center (CNEMC), China 

 Ms. Novy Farhani Environmental Management Center, Indonesia 

 Ms. Setouvanh 
Phanthavongsa 

Environmental Research Institute (ERI), Lao P.D.R 

 Ms. Siniarovina Urban/ 
Ms. Wong Fook Lian 

Malaysian Meteorological Department (MMD)/ Departm ent of 
Chemistry (DOC), Malaysia 

 Mr. Barkhasragchaa 
Baldorj 

Central Laboratory of Environment and Metrology (CLEM), Mongolia 

 Ms. Htwe Htwe Win Department of Meteorology and Hydrology (DMH), Myanmar 

 Engr. Arturo Bongco 
/Engr. Robert Co 

Environmental Management Bureau (EMB), Philippines 

 Dr. Han Jin Seok  National Institute of Environmental Research (NIER), Republic of Korea

 Dr. Sergey Paramonov Institute of Global Climate and Ecology, Roshydromet and RAS, Russia 

 Ms. Wassana Toruksa Pollution Control Department (PCD), Thailand 

 Mr. Tran Son National Institute of Mete orology, Hydrology and Environmental, 
Vietnam 

 Dr. Hiroaki Yago ADORC 

 
 

II-3. Major decisions at the first meeting of the Task Force 
 
6. The major decisions of the first meeting are summarized as follows:   

• The meeting discussed the su mmarized results of th e questionnaire survey  on the status of  
monitoring instrument in the participating countries of EANET which was conducted by the 
Network Center (NC) in  July/August 2008 on the request of  the Chairpe rson and were 
reported by the secretariat in accordance with the following survey items, (1) wet sampler and 
meteorological instruments; (2) dry deposition sampling; (3) laboratory equipments; and (4) 
problems reported by countries. It was recognized that the purposes of the survey are to share 
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information on the present status of the monitoring instrumentation and major problems in the 
participating countries, and to discuss how to overcome these issues. 

• Importance of the study for pursuing the low cost methodologies was emphasized because of 
the different economical situation and experience of the m onitoring activities among the 
participating countries. 

• The meeting identified activities to im prove current monitoring under the topi cs i) sampling 
instrumentation, ii) laboratory instrumentation and iii) QA/QC and data  management, that 
could be undertaken by the NC and the participating countries.  

• The meeting discussed  the concept paper of the EANET high priority research project 
“Studies on suitability of various low cost methodologies, such as passive samplers, for 
monitoring air concentrations” planned  for implementation in 2009 using EANET budget. 
The meeting agreed that  the  revised  concept paper be submitted to the Task Force on 
Research Coordination to be presented at  the  Eighth  Session  of  the Scientific Advisory 
Committee (SAC8).  
 

II-4. Recommendations to SAC8 
 

7. SAC8 is  invited  to  note   i)  the  information on  the  present  status  of  the  monitoring 
instrumentation and major problems gathered from the questionnaire survey and ii) the list of 
recommended activities to improve current monitoring prepared by the Task Force as 
guidance for participating countries.  
 

8. SAC8 is al so requested to review the concept paper of the High Priority Research Project: 
“Studies on suitability of various low cost methodologies, such as passive samplers, for 
monitoring air concentrations” to be submitted by the Task Force on Research Coordination to 
the Tenth Session of the Intergovernmental Meeting (IG10) for its endorsement. 
 

II-5. The second meeting of the Task Force 
 
9. The second meeting of the Task Force on Monitoring Instrumentation was held at Pathumthani, 

Thailand on 25 August 2009, back to back with the Tenth Senior Technical managers’ Meeting 
(STM10). The minutes of the meeting are attached as ANNEX. 
 

10. The main contents of the second meeting are summarized as follows:   

• Members of the Task Force and representative of the instrument manufactures made 
presentations on the issues relating to instrumentation for wet deposition and air  
concentration monitoring, the laboratory  instruments, and QA/QC and data management 
procedures.  
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• The meeting discussed the Update of the Summa ry of EANET Monitoring Instrumentation 
which summarized results of the questionnaire survey in the participating countries of 
EANET. They are shown in Annex 3  of the Meeting Minutes attached as ANNEX of this 
document. In some countri es, it was confirmed that new sites were established and that new 
monitoring instruments were installed.  

• The meeting discussed one of the EANET high priority research projects, Feasibility Study on 
Low Cost Methodologies for Monitori ng Air Concentrations which was endorsed at IG10,  
and is currently implemented in some participating countries. The concept paper is shown in 
Annex 4 of the Minutes.  

• The meeting discussed the next steps and schedule and adopted the Revised Schedule of 
Activities attached as Annex 5 of t he Minutes. To include in the schedule “Questionnaire for  
solving the  problems  raised in  the 2nd Task Force Meeting” and also to add “Review of 
information on new technologies” during the 3rd Meeting were proposed. 

 

 
II-6. Schedule 
 
11. The schedule of the activities of the Task Force was also discussed at the first and second 

meeting. The Task Force agreed on the following schedule: 

 
26 August, 2008 First meeting of the Task Force on Monitoring 

Instrumentation. 
By 30 September, 2008 Circulation of the report of the Task Force on Monitoring 

Instrumentation (TFMI) meeting to participants (including the 

revised project concept paper) 
15-17 October, 2008 Chairperson of the TFMI reported its activities to SAC8 
20-21 November, 2008 IG10 to consider the project proposal 
End of November, 2008 NC discuss with Chairperson on Project Implementation Plan 
January, 2009 Start implementation of the preliminary project  

25 August, 2009 The Second Meeting of TFMI 

By 10 October, 2009 Circulation of the report of the TFMI meeting to participants 

14-16 October, 2009 Chairperson of the TFMI reported its activities to SAC9 

October, 2009 Start implementation of the project 

July, 2010 The Third Meeting of TFMI 
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ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 
 

SECOND MEETING OF THE TASK FORCE ON MONITORING INSTRUMENTATION 
SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET 

 
(Pathumthani, Thailand, 25 August 2009) 

 .  

AGENDA 

 
1. Welcome and overview 
2. Issues on sampling instrumentation  
3. Issues on laboratory equipment  
4.  Issues on QA/QC and data management 
5. Update of the Summary of EANET Monitoring Instrumentation  
6.  Feasibility Study on Low Cost Methodologies for Air Concentration 

Monitoring project  
7. Next steps and schedule 
8. Closing of the meeting 

 
PROGRAM 

 
August 25 
 

09:00-09:15 
Welcome and overview  

 

09:15-10:45  
Issues on sampling instrumentation  

-  Presentation by Mr. Tran Son (Viet Nam) (15 min) 

- Presentation by Ms. Novy Farhani (Indonesia) (15 min) 

-  Presentation by Ecotech Pty Ltd. (15 min)  

-  Presentation by Ogasawara Keiki Co., Ltd. (15 min)                  Discussion 

 

10:45-11:00 
Coffee Break 
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11:00-11:45 
Issues on laboratory equipment  

-  Presentation by Participating Countries (15 min) 

-  Presentation by Dionex Corporation (15 min)                        Discussion 

 
11:45-12:30 

Issues on QA/QC and data management   

-  Presentation by Mr. Zheng Haohao (China) (15 min)                 Discussion 

12:30-14:00 

Lunch 

 
14:00-14:30 
Update of the Summary of EANET Monitoring Instrumentation 

 
14:30-15:40 
Feasibility Study on Low Cost Methodologies for Monitoring Air Concentration project  

- Introduction of the project by the Network Center (20min)  

- Preliminary results of the joint studies in Thailand by Ms. Wassana Toruksa (Thailand) 

(20min) 

- The comparison test of Filter pack and Passive sampler method by the Network Center  

(10min)                                                             Discussion 

 

15:40-16:00 
Coffee Break 
 

16:00-16:30 

Next steps and schedule 

 

16:30 
Close 

 
MEETING MINUTES 

 

I. Agenda 

 

The Meeting followed the issues as listed in the Provisional Agenda and Draft Program.  
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II. Opening and Welcome remarks  

 

The meeting was opened by Dr. Akimoto, the Di rector General of the Acid Deposition and 

Oxidant Research Center (ADORC).  Prof. Wang Ruibin, the Chair of  the Task Force on 

Monitoring Instrumentation (TFMI), welcomed members of TFMI  of the EANET Scientific 

Advisory Committee (SAC) (see the attached List of Participants). Prof. Wang introduced the 

objectives of the meeting and recalled the Terms of Reference (TOR) (Annex 1) of the Task 

Force which was approved by the Tenth Session of the Intergovernmental Meeting (IG10).  

 

III. Issues on sampling instrumentation 

 

Members of the Task Force made presentations on the issues relating to instrumentation for 

wet deposition and air concentration monitoring. Representative of  the   instrument 

manufacture was invited to make present ations on wet-only sampler and air concentration 

monitoring instruments. The meeting was invited to discuss on these topics. 

 

Mr. Tran Son 

Mr. Tran Son made a presentation on sampling instrumentation and analytical equipment of 

Viet Nam for EANET, and the following issues of sampling instruments were raised: 

- Increasing of failure frequency of dry and wet samplers; and 

- Need to appropriate maintenance and preservation of the spare parts for samplers. 

 

Ms. Novy Farhani 

Ms. Novy Farha ni made a presentation on samp ling instrumentation for acid deposition 

monitoring and ambient air quality monitoring. She introduced  constrains of the current  

monitoring instrument and development of new sampling instruments as follows: 

- Since it is difficult to get the filters for OGAWA passive sampler, the passive sampler as 

CSIRO method will be developed after comparing OGAWA passive sampler; and 

- Maintenance of automatic monitor for continuous monitoring needs a lot of budget. 

 

OGASAWARA KEIKI CO., LTD 

Mr. Amanuma made a presentation on automatic wet/dry deposition  samplers. He 

introduced characteristics, specification, maintenance, etc. of wet-only sampler (US-330) 

and filter pack sampler (YS-300).  The following are issues on wet-only sampler and 

provisions for them: 
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- Many of the samplers have pro blem with the small rack wheel of the motor  drive unit 

which transfer the motor power to the next big rack wheel. Prof. Wang requested him to 

try to address this issue; 

- In some countries, there were problems with the sampler due  to fluctuation of power 

supply e.g. in Mongolia, Philippines. Now, the problems are solved by changing the 

electrical unit; and 

- There are problems with the sampler not to open the lid properly because of the dirt on 

the rain sensor and the looseness of the screws which fix the lid arm. It is necessary for 

the problems to clean the rain sensor. 

 

Ecotech Pty Ltd. 

Ecotech Pty Ltd. staff could not attend the meeting. It’s necessary to make any queries to 

Ecotech Pty Ltd. directly, if any. 

 

IV. Issues on laboratory equipment 

 

Representatives of the  laboratory instrument manufacture were invited to  make  a 

presentation on their la boratory instruments. The meeting was invited to discuss on this 

topic. 

 

Dionex Corporation 

Dr. Kinderman made a present ation on new te chnologies for environmental analysis. He 

introduced his corporation, Asia Pacific Support Structure, Reagent Free Ion 

Chromatography (RFIC) Technologies, and Acid Rain and Air Monitoring System. The Air 

Monitoring System provides time-resolved m easurements of g ases and p articles (PM2.5 

and PM10) continuously. Since EAN ET is now  putting more focus and exp anding to air 

monitoring such as PM2.5, the ion analysis of PM2.5 by this sort of automatic monitoring 

instruments will be more and more important.  

 

He made a second presentation on air monitoring analyzing system for the new technique 

and explained about calibration a nd suppressor of collaboration project with URG on air 

monitoring systems, and problems of standard solutions. 

 

V. Issues on QA/QC and data management 

 

A member of the task force was invited to  make a presentation on  QA/QC and  data 
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management procedures. The meeting was invi ted to discuss and pr ovide suggestions to 

improve QA/QC and data management at the national and regional level. 

 

Mr. Zheng Haohao made a  presentation on Major QA/QC  Procedures in  EANET  

laboratories in China.  Using collection bucket when automatic sampler is broken and 

selecting proper calibrat ion range of calibrati on curve according to the concentration of 

samples were introduced. 

 

VI. Update of the Summary of EANET Monitoring Instrumentation 

 

The Network Center (NC)  presented  Update of the Summary of EANET  Monitoring 

Instrumentation. In some countries, it was confirmed that new sites were established and 

that new monitoring instruments were installed. The Summary of  Wet-only Samplers and 

Meteorological Instruments, Summary of Dry Deposition Sampling and Summary of 

Laboratory Equipments are att ached as Annex  3. Summary of probl ems reported by 

countries about  wet-only sampler,  meteorological instrumentation, automatic monitor, 

filter-pack method and laboratory equipment were introduced. 

 

VII. Feasibility Study on Low Cost Methodologies for Air Concentration Monitoring project 

 

The NC presented one of the EANET high priority projects, Feasibility Study on Low Cost 

Methodologies for Monitoring Air Co ncentrations which is cu rrently implemented in som e 

participating countries (Annex 4). Objectives, background, scope of activities, budget plan, 

implementation, time frame, and output were informed. In 2009, 6 sites in 4 countries were 

selected to start the monitoring from June 2009 until the end of 2010. The 4 countries were 

China, Japan, Russia, and Thailand. From January 2010 one more site in a tropical country 

will be added but it has not selected yet. The following were confirmed: 

- At Chongqing site in China,  the parallel measurement by filter-pack, passive sampler 

and automatic monitor was planned from 2009 and equipme nt cost for filter-pack 

method for Chongqing site was budgeted for 2009.   NC will send the equipment to 

Chongqing site within next 2 months; 

- The monitoring site using passive sampler in China is only Chongqing site; and  

- In Xiamen site in China,  Filter-pack and automatic monitor were inst alled but no t 

passive sampler. 

 

Ms. Wasana, Thailand presented Preliminary Results of the Joint Research of Dry 
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Deposition Monitoring in Thailand during 2007-2008. A comparison study about gas 

concentrations of SO2, O3, and NOx (NO, NO2) among automatic monitor, filter-pack and 

passive sampler were introduced. The concentrations of O3 and NO2 showed good 

correlations between passive and active method while the concentrations of SO2 did not  

show good correlations betwee n passive and acti ve method. To evaluate the data, it is 

important to select the appropriate meteorological data for calculation carefully.  

 

The NC presented “The comparison test of Filter-pack and Passive sampler method”. The 

objectives were to check the chemical analysis of filter-pack method and passive sampler 

method between two laboratories (PCD laboratory and ADORC). Comparing the data from 

the 2 laboratories, both of the methods showed the good p arameters except for hydrogen 

chloride in filer-pack method. According to  some monitoring data, the  differences 

depending on some meteorological  parameters still exist in some components measured 

by filter-pack and passive sampler.  It  is  important to investigate to the cause of the 

discrepancies among the methods. 

 

VIII. Next steps and schedule 

 

The meeting discussed the next steps and schedule and adopted the Revised Schedule of 

Activities attached as Annex 5.  

- Ms. Aida proposed to add a new schedule on “Implementation of the research project 

2009-2011”  

- NC could compile the experience of the participating countries on recommendation to 

solve the problems of the instrumentation and present it in the next meeting. 

- Almost all o f participants have a problem on an important equipment and  need a  

training on how to operate and maintain the Ion Chromatograph. 

- Prof. Wang proposed  to  include  in  the schedule “Questionnaire for  solving  the  

problems raised in the 2nd Task Force Meeting” before 3 rd Meeting on the TFMI and 

also to add “Review of information on new technologies” during the 3rd Meeting. 

- Dr. Akimoto stressed that instrumentation is an important aspect of EANET. 

 

The Secretariat of the Task Force will circulate the minutes of the meeting to all members 

by 10 October. The Chairperson will report the outcomes of the meeting at the Ninth 

Session of the Scientific Advisory Committee (SAC9) to be held on 14-16 October 2009 in 

Tsukuba, Japan. 
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LIST OF PARTICIPANTS 

 
 
Prof. Wang Ruibin (Chairperson) 
Director, Department of Air Quality Monitoring 
China National Environmental Monitoring Center (CNEMC) 
China 
 
Mr. Kung Siv 
Vice Chief, Environmental Quality Research and Laboratory Office 
Pollution Control Department, Ministry of Environment 
Cambodia 
 
Mr. Zheng Haohao 
Senior Engineer, Department of Air Quality Monitoring, China National 
Environmental Monitoring Center (CNEMC) 
China 
 
Ms. Novy Farhani 
Head of Environment Laboratory Service Division, Environmental Management 
Center (EMC), Ministry of Environment 
Indonesia 
 
Ms. Setouvanh Phanthavongsa 
Acting Director of Environment Quality Monitoring and Hazardous Chemical Center 
Water Resources and Environment Research 
Lao PDR 
 
Ms. Siniarovina Urban Sinyaw 
Assistant Director, Environmental Studies Division 
Malaysian Metrological Department 
Malaysia 
 
Mr. Wong Kok Fah 
Head, Environment Section, Environmental Health Division 
Department of Chemistry Malaysia 
Malaysia 
 
Ms. Suren Otgonjargal 
Engineer, Central Laboratory of Environmental Monitoring 
National Agency for Meteorology, Hydrology and Environmental Monitoring 
Ministry of Nature and Environment 
Mongolia 
 
Ms. Htwe Htwe Win 
Staff Officer, Hydrological Division 
Department of Meteorology and Hydrology 
Ministry of Transport 
Myanmar 
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Ms. Lerma L Dimayuga 
Officer in Charge, Laboratory Services Section 
Research and Development Division  
Environmental Management Bureau (EMB) 
Department of Environment and Natural Resources (DENR) 
Philippines 
 
Dr. Liudmila Petrovna Golobokova 
Research Scientist, Russian Academy of Sciences, Siberian Branch 
Limnological Institute 
Russia 
 
Ms. Wassana Toruksa 
Senior Environmental Officer, Ambient Air Quality Division 
Air Quality and Noise Management Bureau, Pollution Control Department (PCD) 
Thailand 
 
Mr. Tran Son 
Head of Laboratory, Center of Environment Research 
National Institute of Meteorology, Hydrology and Environment 
Ministry of Natural Resources and Environment of Vietnam 
Vietnam 
 
 
Manufacturer 
 
Mr. Kiyoshi Amanuma 
Chief Engineer, Designing Group 2 
Department of Technology, Ogasawara Keiki Co. 
Japan 
 
Mr. S. Shawn Heberling 
Director, Asian Pacific Sales and Service, Dionex Corporation 
Thailand 
 
Mr. Mike Kinderman 
Director, Asian Pacific Support and Service, Dionex Corporation 
Thailand 
 
Mr. Archava Siriraks 
General Manager, Archemica International and Dionex Asia Pacific Advisor Scientist 
Dionex Corporation 
Thailand 
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Observers 
  
Mr. Phunsak Theramongkol 
Director, Ambient Air Quality Division 
Air Quality and Noise Management Bureau, Pollution Control Department (PCD) 
Thailand 
 
Mr. Pichaid Atipakya 
Senior Environmental Officer, Ambient Air Quality Division 
Air Quality and Noise Management Bureau Pollution Control Department (PCD) 
Thailand 
 
Dr. Hathairatana Garivait 
Environmental Scientist, Environmental Research and Training Center 
Department of Environmental Quality Promotion 
Ministry of Natural Resource and Environment 
Thailand 
 
Dr. Jesada Luangjame 
Director, Silvicultural Research Division, Royal Forest Department 
Ministry of Natural Resource and Environment 
Thailand 
 
Dr. Pornsri Suthanaruk 
Director, Environmental Quality and Laboratory Division 
Pollution Control Department 
Thailand 
 
 
Secretariat for EANET 
 
Ms. Adelaida Bonquin Roman 
Coordinator, EANET Secretariat 
Regional Resource Center for Asia and the Pacific (UNEP RRC.AP) 
 
Dr. Apipong Lamsam 
Programme Officer, EANET Secretariat 
Regional Resource Center for Asia and the Pacific (UNEP RRC.AP) 
 
Ms. Sumana Ratanasawetwad 
Administrative Assistant, EANET Secretariat 
Regional Resource Center for Asia and the Pacific (UNEP RRC.AP) 
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Acid Deposition and Oxidant Research Center 
 
Dr. Hajime Akimoto  
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Mr. Takaaki Ito  
Deputy Director General  
 
Mr. Jiro Sato  
Assistant Deputy Director General  
 
Dr. Ken Yamashita 
Principal Senior Researcher, Planning and Training Department  
 
Ms. Natsuko Sato 
Administrative Staff, Planning and Training Department  
 
 
Secretariat of the Task Force 
 
Dr. Hiroaki Yago 
Head, Atmospheric Research Department 
 
Mr. Tomokazu Nagai 
Researcher, Atmospheric Research Department 
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Annex 1 
 

Terms of Reference of the Task Force on Monitoring 
Instrumentation 

 
 

1. To review acid deposition monitoring instrumentation and laboratory 
equipment including their operation 
 

2. To recommend suitable less expensive monitoring methodologies for 
EANET 

 
3. To review current QA/QC procedures and recommend improvements 

 
4. To develop monitoring manuals and guidelines in cooperation with other 

subsidiary groups under SAC 
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Annex 2 
 

List of Members of the Task Force on Monitoring 
Instrumentation 

 

Chairperson : Prof. Wang Ruibin China National Environmental Monitoring 

Center, China 

Members : Mr. Chhek Roth  Ministry of the Environment, Cambodia 

 : Mr. Zheng Haohao China National Environmental Monitoring 

Center, China 

 : Ms. Novy Farhani Environment Management Center, Indonesia  

 : Ms. Setouvanh 

Phanthavongsa 

Environmental Research Institute (ERI), Lao 

PDR 

 : Ms. Siniarovina Urban/  

Ms. Wong Fook Lian 

Malaysian Meteorological Department (MMD)/ 

Department of Chemistry (DOC), Malaysia 

 : Mr. Barkhasragchaa 

Baldorj 

Central Laboratory of Environment & Metrology, 

Mongolia 

 : Ms. Htwe Htwe Win Department of Meteorology a nd Hydrology, 

Myanmar 

 : Engr. Arturo Bongco/ 

Engr. Robert Co 

Environmental Management Bureau (EMB), 

Philippines 

 : Dr. Han Jin Seok National Institute of Environment al Research, 

Republic of Korea  

 : Dr. Sergey Paramonov Institute of Global Cl imate and Ecology, 

Roshydromet and RAS, Russia 

 : Ms. Wassana Toruksa Pollution Control Department, Thailand 

 : Mr. Tran Son National Institute of Me teorology, Hydrology 

and Environmental, Viet Nam   

 : Dr. Hiroaki Yago ADORC 

Secretariat: Head : Dr. Hiroaki Yago NC 

 : Mr. Tomokazu Nagai NC 

 : Ms. Kenichio Koide NC 

 
 



EA
N

ET
/S

A
C

 9
/8

/2
 A

N
N

E
Pa

ge
 1

3 
 

X
 

  



EA
N

ET
/S

A
C

 9
/8

/2
 A

N
N

EX
 

Pa
ge

 1
4 

  
 



EA
N

ET
/S

A
C

 9
/8

/2
 A

N
N

EX
 

Pa
ge

 1
5 

 

 



EA
N

ET
/S

A
C

 9
/8

/2
 

 

A
N

N
EX

 
Pa

ge
 1

6 



EA
N

ET
/S

A
C

 9
/8

/2
 

 

A
N

N
EX

 
Pa

ge
 1

7 



EA
N

ET
/S

A
C

 

 9
/8

/2
 A

N
N

EX
 

Pa
ge

 1
8 



EANET/SAC 9/8/2 ANNEX 
Page 19 

 

Annex 4 
Feasibility Study on Low Cost Methodologies  

for Monitoring Air Concentrations 
 

Objectives 
 

Measurements of gases and aerosol concentrations will be made at selected sites in the participating 

countries of EANET using various methodologies and the results will be assessed to determine the 

suitability of applying the low cost methodologies for EANET monitoring. 

 

Background Information 
 

In order to evaluate the extent of acid deposition in East Asia spatially and temporally, a sufficiently 

long record of data on wet deposition and air concentrations from a den se network of sites 

distributed over the re gion is usu ally required. The data should also be acquired using reliable 

methods and practices. Presently, the number of EANET monitoring sites is limited and not well 

distributed. One of the reasons for the lack of air quality monitoring sites in some countries is the 

high cost of automatic instruments and recurrent costs of operating the instruments.  

 

One of the possible ways to overcome this problem is to adopt the simpler, low cost methodologies 

such as filter packs, passive samplers and denuders in less accessible sites. These methodologies are 

used widely in monitoring networks and for field campaigns in Europe and North America. However, 

they have not been extensively tested in the East Asian region which may have different conditions 

and other unique factors. 

 

The Strategy on EANET Development (2006-2010) included an activity to improve implementation 

of all required monitoring items with necessary data completeness and accuracy. One of the outputs 

expected from this act ivity is a  recommendation on use of less expensive methods to reduce 

monitoring cost and increase the number of monitoring sites in the EANET network.    

 

This project will study the accuracy of measurements using passive samplers with those from the 

automatic instruments and filter pack methods. The measurements will be conducted at selected sites 

in the participating countries of EANET by subjecting the samplers to a range of climate conditions 

to identify factors that could affect their performance and reliability. A comparison of the data from 

all the instruments involved will be made.  
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Scope of Activities 
 
1.  The selection of sites for the project will be based on voluntary participation by the countries.  

2.   Countries that wish to participate in the project must have monitoring sites where there are 

ongoing air c oncentration measurements of aeros ols, O3, SO2, NOx, NO2 and NH3  using 

automatic instruments and filter pack measurements of aerosol, SO2, NO2, NH3, operating under 

their national monitoring program. The automatic instruments must be calibrated regularly using 

internationally recognized procedures.  

3.  The Network Center will provide participating countries with sets of passive samplers. The 

passive samplers should be installed at the same site as the automatic instruments and filter pack 

monitoring. 

4.  The participating countries are expected to carry out analysis of the exposed filters on their own 

following the procedures in the EANET technical manuals provided by the Network Center.  

5. The participating countries will send their data to the Network Center according to prescribed 

schedule. The data and the information will be accumulated and forwarded to the project team 

for assessment at the end of the monitoring period. An evaluation will be made using the data 

from monitoring using passive samplers and the other methodologies.  

6.  A report including recommendations on suitable methodologies for the region will be made by 

the project team 

 

 

Budget Plan 
 

The total cost of the 2-year project is USD 48,000. The budget for 2009 and 2010 is USD 28,000 and 

USD 20,000 respectively. A breakdown of the costs is shown below:  

 

 

In 2009                                                        

1.  Travel cost 

     Japan - Chongqing(China)                 5,000 USD 

 (2 staffs of the NC @2,500 USD)       

2.  Equipment cost 

     Equipment for Filter-Pack Method        15,000 USD 

(1 unit @15,000 USD) 

3.  Consumables 
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   Passive Sampler                         4,800 USD 
(6 sites filter and holder @800 USD) 

Filter-pack                             1,200 USD 
(1 site filter and holder @1,200 USD) 

4.  Expenses of the participating countries    
Travel and communications cost          2,000 USD 

(4 countries @500USD)   
                     

                         2009 Total   28,000 USD 
 

 

In 2010 
1.  Travel cost 

     Japan – tropical country                  5,000 USD 

 (2 staffs of the NC @2,500 USD)       

2.  Consumables 
Passive Sampler                        4,000 USD 

(8 sites filter@ 400 USD,  
2 sites holder@400 USD) 

Filter-pack                             1,000 USD 
(1 site filter and holder @1,000 USD) 

3.  Expenses of the participating countries    
Travel and communications cost          10,000 USD 

 (5 countries @2,000USD)   
                     
                         2010 Total   20,000 USD 

              

 

Implementation 
 

The project will be implemented over a period of 2 years. In 2009, 6 sites in 4 countries will be 

selected to start the monitoring from June 2009 until the end of 2010. From January 2010 one more 

site in a tropical country will be added. The activities involved in this project are: 

 

1. Site identification and preparation 

- site selection  
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- personnel identification  

- identification of the analytical laboratories in the country 

 

Discussions will be initiated with the interested countries and the proposed sites will be reviewed by 

the NC. A local staff will be identified by the country to b e responsible for changing of passive 

samplers and analysis of the filters. He/she will also be responsible for se nding the data and 

information from automatic instruments and filter pack monitoring to the NC.  The NC will start 

preparation of the passive samplers and ship them to the participating countries.  

 

2. Monitoring  

- measurements at the site 

- analysis of filters 

- accumulation of other necessary data and information 

 

The passive samplers will be exposed for a  specified period. The filters will be analyzed at a 

designated laboratory in the participating country. Other data and information such as data from the 

automatic instruments, meteorological data at the site, etc. will be accumulated for the evaluation of 

the study.  

 

3. Assessment  

 

Data and other necessary information shall be submitted once every 3 months to the NC. Sufficient 

data and information would be accumulated by November 2010 to enable the Project leader and his 

appointed team to evaluate the results.   

 

4. Report Preparation  

 

In accordance to the gui delines on im plementation of high priority research projects adopted by 

SAC8, the project leader will pr epare progress reports every 6 m onths. The Project leader shall 

submit the reports to the NC for circulation among the members of relevant task forces of SAC.  At 

the end of 2010, a report on the results of the project including recommendations on the suitability of 

passive samplers for EANET monitoring will be prepared by the Project Leader and submitted to 

SAC for adoption. .  
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Timeframe/Schedule 
 

The timeframe/schedule of the project is as follows: 

 

  

Activities 

2009 2010 2011 Responsible 

persons/ 

agencies     

1st 

Q 

2nd 

Q 

3rd 

Q 

4th 

Q 

1st 

Q 

2nd 

Q 

3tf 

Q 

4th 

Q 

1st 

Q 

2nd 

Q 

3rd 

Q 

4th 

Q 

 Site identification and 

preparation   

x x  x         NC and 

participating 

countries    

 Monitoring    x x x x x x x x x x Participating 

Countries 

 Chemical analysis   x x x x x x x x x x Participating 

Countries 

 Data evaluation           x x Project 

leader, NC 

 Preparation of report            x Project 

leader 

 

 
Project Leader 
 
Professor Ruibin Wang 

Director, Department of Air Quality Monitoring 

China National Environmental Center (CNEMC) 

No. 1, Yuhuinanlu, Beisihuan Donglu 

Beijing 100029 

People’s Republic of China 

 

 
Outputs 
 

1. A set of data from selected sites using various monitoring methodologies, including low cost 

methodologies such as passive samplers, for comparison. 

2. An assessment report on the effectiveness of the low cost methodologies. 

3. Recommendations on future dry deposition monitoring methodologies to improve EANET 
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monitoring 

 

 

References 
 

WMO Global Atmospheric Watch No: 122 Report on Passive Samplers for Atmospheric Chemistry 

Measurements and their Role in GAW 

 

Technical Documents for Dry Deposition Monitoring of EANET  

- Strategy Paper for Future Direction of Dry Deposition Monitoring of EANET 

- Quality Assurance/Quality Control Program for Air Concentration Monitoring in East 

Asia 

- Technical Document for Filter Pack Method in East Asia  
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Annex 5 
 

Next steps and schedule 
 
 

 
Circulation of the Report of the Task Force meeting to participants   by 10 October, 2009 
 
Chairperson of the Task Force reported its activities to SAC9    14-16 October, 2009 

 
Start implementation of Project                               October, 2009 

 
The Third Meeting Task Force on Monitoring Instrumentation     July, 2010 

 
--------------------------------------------------------------------------------------------------- 
 

The First Meeting of Task Force on Monitoring Instrumentation     26 August, 2008 
 
Circulation of the Report of the Task Force meeting to participants   30 September, 2008 
 
Chairperson of the Task Force reported its activities to SAC8     15-17 October, 2008 
 
IG10 to consider project proposal       20-21 November, 2008 
 
NC discuss with Chairman on Project Implementation Plan    end of November, 2008 
 
Start implementation of Preliminary Project      January, 2009 
 
The Second Meeting Task Force on Monitoring Instrumentation     25 August, 2009 
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The Ninth Session of the Scientific Advisory Committee  
on the Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan  

 
Progress report on the preparation of the technical manual 

on dry deposition flux estimation 
 

Chair of the Expert Group 
on Dry Deposition Flux Estimation 

 
I. Background 
 
1. The Second Edition of Strategy Paper for Future Direction of Dry Deposition Monitoring of 

EANET presents the status quo of dry deposition monitoring, a revised list of major chemical 
species for dry deposition monitoring in EANET and included a step-by-step future strategy on 
dry deposition monitoring. However, it did not identify a method for estimating dry deposition 
flux in the EANET region. 

 
2. On the basis of this background, the Seventh Session of Scientific Advisory Committee of the 

EANET (SAC7) in October 2007 recommended to IG the establishment of an Expert Group on 
Dry Deposition Flux Estimation under the existing Task Force on Dry Deposition Monitoring to 
develop a method for estimating dry deposition fluxes in the EANET region and produce the 
Technical Manual on Dry Deposition Flux Estimation. This was endorsed by the Ninth Session of 
the Intergovernmental Meeting (IG9) of the EANET in November 2007. SAC7 also appointed Dr. 
Pojanie Khummongkol as the chairperson of the Expert Group and the Network Center (NC) was 
designated as the secretariat. 

 
3. The First Meeting of the Expert Group was held at the NC from 23 to 24 June 2008. The main 

discussions of the First Meeting are as follows: 
i)   Method for estimation of dry deposition flux for EANET 
ii)   Preferred monitoring sites for field studies 
iii)   Reporting of dry deposition flux 
iv)   Future research projects for improvement of estimation method for dry deposition 
v)   Validation of the Inferential Method 
vi)   Table of Contents of the Technical Manual on Dry Deposition Flux Estimation 

Then, the lead authors for each chapter of the Technical Manual were determined, and the 
respective authors agreed to prepare the 1st draft of the Technical Manual until the Second 
Meeting of the Expert Group. 
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II. Activities 
 
II-1. Second meeting of the Expert Group 
 
4. The draft table of contents of the Technical Manual was approved by the Eighth Session of the 

Scientific Advisory Committee (SAC8) held in October 2008, and then each authors started to 
prepare the draft Technical Manual. Until the end of January 2008, the respective authors sent the 
1st draft of the Technical Manual to the secretariat of the Expert Group.  
 

5. The Second Meeting of the Expert Group was held at Meisei University, Tokyo, Japan on 19 
February 2008. In the Second Meeting, the draft contents of each chapter of the manual were 
reviewed based on the submitted 1st draft by the respective authors. In addition, the outline of the 
EANET High Priority Research Project (Aerosol Deposition Studies in Forests for Improvement 
on Estimate Method for Dry Deposition) was introduced by Dr. Pojanie. 

 

II-2. Members  
 
6. The members of the Expert Group are shown below. All members except Dr. Hong attended the 

Second Meeting, but Dr. Hong sent his apologies that he could not attend. Mr. Genki Katata, a 
researcher of Japan Atomic Energy Agency, attended as an observer. 

 
Dr. Pojanie Khummongkol 
(Chairperson) 

Associate Professor, King Mongkut’s University of Technology 
Thonburi, Thailand 

Dr. Hong You-Deog Senior Researcher, National Institute of Environmental 
Research, Republic of Korea 

Dr. Kazuhide Matsuda Associate Professor, Meisei University, Japan 
 

Dr. Kentaro Hayashi Senior Researcher, National Institute for Agro- Environmental 
Sciences, Japan 

Dr. Akira Takahashi Senior Research Scientist, Central Research Institute of Electric 
Power Industry, Japan 

Dr. Hiromasa Ueda Director General, Acid Deposition and Oxidant Research Center, 
Japan 
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II-3. Discussions on the contents of the Technical Manual 
 
7. Discussions on the contents of the Technical Manual were summarized as the meeting minutes 

(EANET/SAC 9/8/3 Annex 1). The major discussions in the Second Meeting are as follows: 
 
(Chapter 1 Introduction) 

• Chapter 1 consists of background, objectives of dry deposition flux estimation and outline of 
the manual for dry deposition flux estimation. This chapter will be prepared by Dr. Pojanie 
after the drafts of other chapters are completed. 

 
(Chapter 2 Fundamental items for dry deposition flux estimation) 

• Chapter 2 describes fundamental items of air quality, meteorological measurements and land 
use information which are necessary for the calculation of dry deposition flux. It was pointed 
out species to be estimated for dry deposition flux should be reconsidered. 

• Regarding meteorological measurements, general conditions should be included at the first 
part followed by specific conditions. All listed parameters are important to calculate dry 
deposition velocity. Minimum parameters for calculation are wind speed, wind direction, 
temperature, relative humidity, solar radiation and precipitation amount. These parameters 
should be measured continuously throughout a year. 

• Regarding land use information, Dr. Ueda will describe the contents with reference to the 
PSU/NCAR mesoscale model (MM5) document. 

 
(Chapter 3 Methodology for dry deposition flux estimation in EANET) 

• Calculation of Vd at an urban site should be omitted because calculation of Rc at an urban site 
has large uncertainty. The constant Vd should be used at an urban site. 

• Dr. Matsuda will modify Chapter 3 with support of NC in order to make it more 
understandable for staffs in participating countries. 

• Selection of a suitable site to estimate flux using the Inferential Method should be described as 
well in the Second Edition of the Strategy Paper for Future Direction of Dry Deposition 
Monitoring. 

 
(Chapter 4 Data reporting) 

• Chapter 4 was prepared referring to the “Technical Document on Wet deposition Monitoring”. 
With support of Dr. Matsuda, NC will make a Microsoft Excel calculation file which all 
participating countries could calculate Vd and dry deposition flux automatically. NC will 
recalculate Vd after submission of data from participating countries. 

• Hourly meteorological data should be reported because the meteorological parameters 
changed in short period. After calculating hourly Vd, it was better to average weekly or 
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biweekly according to the atmospheric concentration data of using Filter-pack method. 

• It should be mentioned in the text that certain information already described in other EANET 
Technical Manuals will not reported in this manual and where such information can be found 
should be clearly informed. 

 
(Chapter 5 Evaluation of dry deposition flux determined by the Inferential Method) 

• Chapter 5 consists of 2 sections depending on the species; (1) Gaseous species and (2) Particle 
matter. Major uncertainties of the Inferential Method should be added in the text. 

• It was pointed that nitrogen dry deposition will be underestimated by using the Inferential 
Method. 

• Determination of Rc in East Asia region should be improved by micrometeorological 
measurements. 

 
(Chapter 6 Direct measurement for determining dry deposition flux) 

• Dr. Hayashi will support to make the Chapter 6 complete. 
• Dr. Pojanie will provide more information of the direct measurement in Chapter 6. 
• The table of advantages and disadvantages for each method will provide useful information. 

 
(Chapter 7 Use of remotely sensed information) 

• Land use/land cover information can be obtained by dataset of AVHRR and MODIS that are 
available via Internet. 

 
(Chapter 8 Future direction of dry deposition flux estimation) 

• It was mentioned that the information on “modeling” and “nitrous acid (HONO)” will be 
added in Chapter 8. This chapter will be prepared by Dr. Matsuda after the drafts of other 
chapters are completed. 

 
8. Based on the discussion in the Second Meeting and submission of the revised manuscript, the 

secretariat revised the draft of Technical Manual and attached as (EANET/SAC 9/8/3 Annex 2). 
 

II-4. Schedule 
 
9. The Expert Group agreed to follow the following time schedule for its activities: 

 

19 February, 2009 Second Meeting of the Expert Group, Review of the 1st draft of 
the Technical Manual 

May –July, 2009 Revise of the 1st draft of the Technical Manual 
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26 – 28 August, 2009 Report activity of the Expert Group and present the draft 
contents of the Technical Manual at STM10 for comments 

14 – 16 October, 2009 Report activity of the Expert Group and submit the draft 
Technical Manual at SAC9 for comments 

May, 2010 Third meeting of the Expert Group to finalize the Technical 
Manual 

Autumn, 2010 Submission of the Technical Manual to SAC10 for adoption 

 
 
II-5. Follow-up actions from the second meeting 
 
10. The draft technical should be revised at least 2 times by the members and NC before September, 

2009. Then, the 2nd draft of the Technical Manual should be compiled by the NC so that it could 
be submitted to the Second Meeting of the Task Force on Monitoring for Dry Deposition and the 
Ninth Session of the Scientific Advisory Committee (SAC9) in October, 2009. 

 
11. According to the comments by the participants of the Task Force meeting and SAC9, the NC will 

ask the authors for further revision of the Technical Manual during November, 2009 and February, 
2010. Then, the NC will compile the 3rd draft of the Technical Manual. The Third meeting will be 
held in May, 2010, and the draft Technical Manual will be finalized. 

 
12. Dr. Pojanie, the project leader of the EANET high priority research project of “Aerosol deposition 

studies in forests for improvement of estimation method for dry deposition” had prepared the research 
plan. The progress of the research project will be reported to the Task Force on Research 
Coordination and the Task Force on Monitoring for Dry Deposition year by year. 

 
III. Recommendations to SAC8 
 
13. The Ninth Session of the Scientific Advisory Committee of the EANET (SAC9) is invited to 

consider the progress report on the preparation of the Technical Manual on Dry Deposition Flux 
Estimation by the Chair of the Expert Group and endorse the following:  
i)  One of the Expert Group member, Dr. Hong You-Deog, could not take part in the Expert 

Group because of his position change. Therefore, Dr. Chang Lim-Seok at National Institute of 
Environmental Research, Republic of Korea will be nominated as a new member of the Expert 
Group instead of Dr. Hong. 
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The Ninth Session of the Scientific Advisory Committee  
on the Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan  
 

 
ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 

 
 

SECOND MEETING OF THE  
EXPERT GROUP ON DRY DEPOSITION FLUX ESTIMATION 
OF THE TASK FORCE ON DRY DEPOSITION MONITORING  

SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  
 

(Tokyo, 19 February 2009) 
 
 
 

PROVISIONAL AGENDA 
 
09:00-09:15 
1. Opening and Introductory remarks      Chairperson 
 
09:15-10:30 
2. Review of the 1st draft of Chapters 1 and 2  

Chapter 1   Introduction  Dr. Pojanie 
Chapter 2.1   Air Quality Measurements  Dr. Hong 
Chapter 2.2   Meteorological Measurements  Dr. Takahashi 
Chapter 2.3   Land Use Information  Dr. Ueda 

 
10:30-10:45  Coffee Break 
 
10:45-12:00 

Review of the 1st draft of Chapter 3  
Chapter 3   Methodology for dry deposition flux estimation  Dr. Matsuda 

in EANET 
 
12:00-13:00  Lunch 
 
13:00-15:00 

Review of the 1st draft of Chapters 4 and 5  
Chapter 4   Data reporting  Dr. Ueda (NC) 
Chapter 5   Evaluation of dry deposition flux determined by  Dr. Hayashi 

the Inferential Method 
 
15:00-15:15  Coffee Break 
 
15:15-16:00 

Review of the 1st draft of Chapters 6, 7 and 8  
Chapter 6   Direct measurement for determining dry  Dr. Pojanie 

deposition flux 
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Chapter 7   Use of remotely sensed information  Dr. Ueda 
 

Chapter 8   Future direction of dry deposition flux  Dr. Matsuda 
estimation 

 
16:00-17:00 
3. Discussion on High Priority Research Project    Dr. Pojanie 

(Aerosol deposition studies in forests for improvement 
of estimation method for dry deposition) 

 
17:00-17:30 
4. Future schedule        Discussion 
 
17:30   Closing 
 
 
 

MEETING MINUTES 
 
I.          Agenda 
 
The Meeting followed the issues as listed in the Provisional Agenda.  
 
II.         Opening and introductory remark 
 
Dr. Pojanie Khummongkol, the chairperson of the Expert Group, made introductory remark 
to the members of the Expert Group on Dry Deposition Flux Estimation (EGDDFE). The 
secretariat informed that Dr. Hong sent his apologies that he could not attend the meeting. 
The list of participants is attached as Annex 1. 
 
III.    Review of the 1st draft of the Technical Manual on Dry Deposition Flux Estimation 
(see Annex 2) 
 
Chapter 1   Introduction (written by Dr. Pojanie) 
Chapter 1 will consist of three parts (Background, Objectives of dry deposition flux 
estimation and Outline of the manual for dry deposition flux estimation). This chapter will 
be prepared by Dr. Pojanie after the drafts of other chapters are completed. 
 
Chapter 2   Fundamental items for dry deposition flux estimation 
Chapter 2.1   Air Quality Measurements (written by Dr. Hong) 
Dr. Hong has submitted the draft, and the members discussed the contents of Chapter 2.1. 
Major comments are shown as follows: 
 
i) The title of Chapter 2.1.2.1 should be changed as “Major chemical species for flux 

estimation”; 
ii) Species to be estimated for dry deposition flux should be reconsidered. PM10 and 

PM2.5 are not necessary for dry deposition flux estimation; 
iii) As for the manual method of monitoring PM and atmospheric concentrations of ions, 

“High-volume sampler” is not adopted as the EANET monitoring method. Therefore, 
the method should be removed from Table 1; 

iv) The brackets for “Passive sampler” should be removed from Table 1. 
 
Chapter 2.2   Meteorological measurements (written by Dr. Takahashi) 
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Dr. Takahashi explained the outline of Chapter 2.2, and the members discussed the 
contents. It was pointed out that general conditions should be included at the first part 
followed by specific conditions. Major comments are shown as follows: 
 
Chapter 2.2.1   Siting of meteorological instruments 
 
i) The recommended area “20km x 20km” for meteorological instruments should be 

checked according to the EANET monitoring guideline. 
 
Chapter 2.2.2   Meteorological Parameters necessary for dry deposition flux estimation 
 
i) All listed parameters are important to calculate dry deposition velocity. Minimum 

parameters for calculation are Wind speed, Wind direction, Temperature, Relative 
humidity, Solar radiation and Precipitation amount; 

ii) Atmospheric stability can be determined by three different schemes using one of 
three parameters (Standard deviation of wind direction, Net radiation and Cloud 
cover); 

iii) All participating countries may not be able to select parameters to determine 
atmospheric stability. The Expert Group should select the minimum meteorological 
parameters to be described in Chapter 2.2.2 and 2.2.3 for determining atmospheric 
stability; 

iv) Dr. Hayashi suggested that standard deviation of wind direction is better than cloud 
cover to determine atmospheric stability; 

v) Dr. Ueda also suggested that using an ultrasonic anemometer is better than standard 
deviation of wind direction. However, it is difficult as not all participating countries can 
afford to install the instrument; 

vi) A description of how to choose each category of stability classes should be added in 
the appendix. 

 
Chapter 2.2.3   Instrumentation 
 
i) The typical instruments for measuring meteorological parameters are summarized in 

Table 2.1; 
ii) The investigated height of meteorological parameters is dependent on canopy height 

at the selected site. Temperature, Relative humidity, Solar radiation and Net radiation 
should be monitored at 1.5-2.0m height because these parameters are necessary to 
calculate Surface resistance (Rc). Dr. Takahashi will add the classification of 
measurement height depending on canopy height. 

 
Chapter 2.2.4   Monitoring period 
 
i) All meteorological parameters should be measured continuously throughout a year; 
ii) Dr. Hayashi and Dr. Takahashi suggested that parameters for atmospheric stability 

should be monitored at 1 or 10 minute intervals. 
 
Chapter 2.3   Land use information (written by Dr. Ueda) 
Dr. Ueda explained the outline of Chapter 2.3, and the members discussed the contents. 
Major comments are shown as follows: 
 
i) Dr. Ueda will describe the contents with reference to the PSU/NCAR mesoscale 

model (MM5) document. He suggested that all participating countries can download 
land use dataset (1km x 1km) from the Web site; 

ii) Dr. Ueda will suggest the categories of land use that could be used as source data 
(Soil type, Forest fraction, Soil temperature, Land waters mask, Vegetation type etc.). 
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iii) He will add the description of how to install land use data and a select type in Chapter 
2.3; 

iv) “Surface wetness” can be estimated as water content (%) which is included in MM5 
model. 

 
Chapter 3   Methodology for dry deposition flux estimation in EANET (written by Dr. 

Matsuda) 
Dr. Matsuda explained the outline of Chapter 3. He asked all members to discuss how to 
estimate atmospheric stability. Major comments are shown as follows: 
 
i) Ms. Leong asked how to estimate Deposition velocity (Vd) at an urban site. Dr. 

Matsuda suggested that Vd at an urban site should be omitted because calculation of 
Rc at an urban site has large uncertainty. He suggested that constant Vd should be 
used at an urban site. Dr. Matsuda mentioned that the “Strategy Paper for Future 
Direction of Dry Deposition Monitoring of EANET” (2nd Edition) specified that Vd 
should be estimated at a suitable site (not all sites); 

ii) All the parameters described in Chapter 3.2 should be clearly explained; 
iii) Ms. Leong suggested that the description of a urban site is necessary in Chapter 2; 
iv) Ms. Leong requested to add a new section at the beginning of Chapter 3.2 in order to 

explain why EANET has adopted the Inferential Method; 
v) The parameter of "L" in the formula (2) will be explained in Chapter 3.3; 
vi) The parameter of "T” in the formula (8) should be explained in Chapter 5 by Dr. 

Hayashi; 
vii) It was proposed to modify the formulae (13) and (14); 
viii) Dr. Pojanie requested that the formula numbers should be formatted in all chapters; 
ix) Dr. Matsuda will modify Chapter 3 with support of NC in order to make it more 

understandable for staffs in participating countries; 
x) Dr. Takahashi asked how to determine a seasonal category of tropical area. The 

description of a seasonal category should be added in the Technical Manual; 
xi) Dr. Ueda suggested friction velocity (u*) should be determined by satellite data rather 

than the formula (3), because estimation of u* has two order difference compared 
with the satellite observation data; 

xii) Dr. Ueda suggested all countries could calculate typical Vd by themselves. Ms. Leong 
commented that NC should recalculate Vd after receiving data to verify the initial 
calculations; 

xiii) Selection of a suitable site to estimate flux using the Inferential Method should be 
described as well in the Strategy Paper (2nd edition). 

 
Chapter 4   Data reporting (written by NC) 
The secretariat explained the outline of Chapter 4, which was prepared referring to the 
“Technical Document on Wet deposition Monitoring”. Major comments are shown as 
follows: 
 
i) With support of Dr. Matsuda, NC will make a Microsoft Excel calculation file which all 

participating countries could calculate Vd and dry deposition flux automatically. NC 
will recalculate Vd after submission of data from participating countries; 

ii) Dr. Ueda asked that which time resolution of meteorological data should be submitted. 
Dr. Matsuda and Dr. Hayashi suggested that hourly data should be submitted 
because the meteorological parameters changed in short period. After calculating 
hourly Vd, it was better to average weekly or biweekly according to the atmospheric 
concentration data of using Filter-pack method; 
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iii) The descriptions of "Site information" and "Vegetation" should be merged to the same 
item; 

iv) The explanation of Chapter 4.4.3 should be just referred by the “Technical Document 
for Filter Pack Method in East Asia”; 

v) For the Leaf Area Index (LAI), it should be measured at each site by some 
instruments, because satellite data of LAI deal regional scale. The measurement 
method of LAI should be discussed in future; 

vi) Ms. Leong suggested that information of LAI, Land use, Site vegetation etc. should 
be specified in Chapter 2; 

vii) Chapter 4.4.4 “Calculated results for dry deposition velocity and flux” should be 
included in Chapter 3, because it was not “Data reporting”; 

viii) The order of Chapter 3 and 4 should be interchanged; 
ix) “The Technical documents for Wet and Dry Deposition Monitoring” should be cited as 

references in this Technical manual; 
x) NC will revise the Chapter 4.1.1 (2) “Measurement and calculated results”. The 

description of “Vegetation and LAI by the satellite data” should be removed; 
xi) NC can calculate Vd, but all countries should submit the necessary data reporting of 

Vd; 
xii) It should be mentioned in the text that certain information already described in other 

EANET Technical Manuals will not reported in this manual and where such 
information can be found should be clearly informed. 

 
Chapter 5   Evaluation of dry deposition flux determined by the Inferential Method  

(written by Dr. Hayashi) 
Dr. Hayashi explained the outline of Chapter 5. The chapter consists of 2 sections 
depending on the species; (1) Gaseous species and (2) Particle matter. Major comments 
are shown as follows: 
i) At the end of Chapter 5.1.1, Dr. Hayashi described that dry deposition flux of nitrous 

acid (HONO) should be evaluated in future because it is a precursor of HNO3; 
ii) After Chapter 5.1.2, 3 major uncertainties of the Inferential Method are explained in 

Chapter 5.1.3 and 5.1.4; 
iii) Dr. Hayashi suggested that nitrogen dry deposition will be underestimated by using 

the Inferential Method; 
iv) Regarding Chapter 5.1.3, determination of Rc in East Asia region should be improved 

by micrometeorological measurements; 
v) Regarding Chapter 5.1.4, averaging of dry deposition flux is usually underestimated; 
vi) Dr. Hayashi is considering Chapter 5 should cover the best methodology or quality 

control of dry deposition flux; 
vii) Dr. Matsuda suggested that the Strategy Paper (2nd Edition) mentioned the approach 

for inferring Vd value; 
viii) The description of future direction (including HONO in monitoring) should be moved 

from Chapter 5 to Chapter 8. 
 
Chapter 6   Direct measurement for determining dry deposition flux (written by Dr. Pojanie) 
Dr. Pojanie explained the direct measurement of dry deposition flux in Chapter 6. Major 
comments are shown as follows: 
 
i) Dr. Hayashi will support to make the Chapter 6 complete; 
ii) Dr. Pojanie will provide more information of the direct measurement in Chapter 6; 
iii) The table of advantages and disadvantages for each method will provide useful 

information. 
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Chapter 7   Use of remotely sensed information (written by NC) 
The secretariat explained the outline of Chapter 7, which focuses on the use of remotely 
sensed information. Major comments are shown as follows: 
 
i) The secretariat mentioned land use/land cover information can be obtained by 

dataset of AVHRR and MODIS that are available via Internet; 
ii) Dr. Katata mentioned land use information using AVHRR is not sure to be useful for 

the modeling with this Expert Group; 
iii) Dr. Ueda explained the outline of the satellite information of LAI and NDVI; 
iv) Name of Chapter 7.1 should be revised as “Use of remote sensing”; 
v) Name of Chapter 7.2 should also be revised as “How to calculate NDVI”; 
vi) Name of Chapter 7.3 should also be revised as “How to calculate LAI from the data of 

NDVI”. 
 
Chapter 8   Future direction of dry deposition flux estimation (written by Dr. Matsuda) 
It was mentioned that the information on “Modeling” and “nitrous acid (HONO)” will be 
added in Chapter 8. This chapter will be prepared by Dr. Matsuda after the drafts of other 
chapters are completed. 
 
Based on the discussion at the meeting, the secretariat revised the 1st draft of Technical 
Manual and attached as Annex 2. 
 
IV.         Discussion on High Priority Research Project  
 
Dr. Pojanie introduced the High Priority Research Project (Aerosol Deposition Studies in 
Forests for Improvement on Estimate Method for Dry Deposition) that will be implemented 
at a site in Ratchaburi, Thailand from 2009 to 2010. (see Annex 3) Major comments are 
shown as follows: 
 
i) The activity should be reported to the Task Force on Monitoring for Dry Deposition; 
ii) The activity is important for EANET but difficult to carry out all items of the proposed 

project; 
iii) Dr. Matsuda will start his new project at the Sakaerat site in Thailand, and both 

projects will be conducted by using the Eddy Accumulation method; 
iv) Dr. Ueda suggested that the project could also measure the size distribution of 

particulate matter using an Andersen sampler or other instruments. 
 
IV.         Next Steps and Schedule 
 
The Meeting agreed that the future activities of the Expert Group will be according to the 
Schedule of Activities. (see Annex 4) Major comments are shown as follows: 
 
i) Next meeting will be held back to back with the next Workshop of Acid Deposition to 

be held at Meisei University in February or May, 2010; 
ii) The second draft of the Technical Manual should be compiled by the NC at the 

beginning of September so that it could be submitted to the 2nd meeting of Task 
Force on Monitoring for Dry Deposition (scheduled in 15-16 September, 2009). It was 
decided that the second draft of the Technical Manual should first be submitted to the 
Chair of the Task Force; 

iii) The progress of activities of the EGDDFE will be informed to the participants of  
STM10 (scheduled in 26 -28 August 2009, in a participating country); 

iv) The draft Technical Manual should be revised 2 times by the members and NC 
before September, 2009. The deadline of first round is the end of May and the 
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second round is early July. NC will distribute the draft Technical Manual and a 
reminder by e-mail. 

 
The secretariat will circulate the minutes of the meeting and the revised 1st draft of 
Technical Manual to all members by the end of March, 2009. 
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1. Introduction 
 
1.1 Background 
 

In order to assess the ecological impact caused by the acid deposition, a long term 
monitoring of the acid in both the wet and dry forms are required.  The remarkable 
differences in determining the flux quantity (the amount of the acid deposit per unit area 
per time) between the wet and dry depositions are the techniques to collect and analyzed 
the samples.  The wet deposition can be collected more readily by collecting the rain 
water in bulk or by an automatic wet only collector.  The sample collected are later 
analyzed in laboratory to determine the chemical species.  For the dry deposition, the 
method is much varied from cumbersome to highly sophisticated.  The methods to 
determine the deposition amount can be done directly or indirectly.  The direct method 
and less sophisticated employed natural surfaces as collectors.  Collections of the rain 
running through the tree parts (through fall and stem flow) are practical in collecting the 
samples in the forest.  By this method, the dry deposition are obtained by differences 
between the chemical content in the rain flowing through the tree surfaces and the 
chemical content in the bulk rain collection.  Other direct measurement is by 
intercepting the dry deposition onto the surrogated surface i.e. water surface or chemical 
impregnated paper.  The deposition flux is determined in terms of the weight of acid 
collected per the area of surrogated surface per collecting time.  The more 
sophisticated direct method is eddy correlation which requires simultaneous 
measurements of rapid fluctuations of vertical wind speed.  The product of the vertical 
wind speed and the concentration gradient are the flux of the acid.  The indirect 
methods are the aerodynamic and the Bowen ratio methods.  They rely on the 
measurement of micrometeorological parameters which comprise of the wind speed, 
humidity, temperature, net radiation, soil heat flux.  The result obtained is the mean 
potential.  When multiply with concentration gradient, the flux of acid is obtained. 

The direct and indirect methods, easy or sophisticated are tedious and not practical 
for a long term monitoring, as well as costly and required high skill workers.  In 
practice, the ambient concentrations are monitored continuously throughout the year.  
To ultimately determine the dry deposition flux using the ambient concentration data, 
the inferential method is employed.  Under this application, the deposition velocity has 
to be known. The product of the deposition velocity and the ambient concentration is 
the amount of the deposition flux.  The deposition velocity can be obtained specifically 
by experiment, or by estimation using the parameterization methods.  Presently, this 
methodology has been employed in many applications. 
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The wet and dry acid concentrations have been monitored by EANET country 
members since 1998 during the preliminary phase and continued to a regular monitoring 
basis started in the year 2000.   In the year 2005, the wet deposition has been initially 
calculated and included in the report.  To complete the total acid deposition in wet and 
dry forms, a group of experts under the task force on dry deposition monitoring was 
appointed.  The task is to issue a technical manual on dry deposition flux estimation in 
the EANET region.  The methodology for estimation is identified and the guidelines 
for calculating the deposition flux are provided. 
 

1.2 Objectives of dry deposition flux estimation 
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1.3 Outline of the manual for dry deposition flux estimation 
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2. Fundamental items for dry deposition flux estimation 
 
2.1 Air quality measurements 
 
2.1.1 Siting of air quality monitoring instruments 
 

Dry deposition monitoring sites are classified into three categories: remote sites, rural 
sites and urban sites according to the objectives of the monitoring. 
 
(a) Remote sites 

Remote sites are to be established for the assessment of the state of acid deposition in 
background areas. The monitoring data can be used to evaluate long-range transport and 
transmission models of acidic substances in East Asia. 

The location of these sites should be selected in areas with no or least influence from 
local emission and contamination sources. Therefore, remote sites should be located 
with sufficient distance from significant stationary sources such as urban areas, thermal 
power plants, large factories and significant mobile sources such as major highways, 
ports and railways to minimize these influences. It is desirable for remote sites to be 
located at existing meteorological stations, in particular, upper wind monitoring stations 
or in their vicinity 
 
(b) Rural sites 

Rural sites are to be established for the assessment of the state of acidic deposition in 
rural areas or hinterlands. The monitoring data can be used, for instance, to evaluate the 
effects of acid deposition on agricultural crops and forests. 

The location of these sites should be selected in areas with minor influence from local 
emission and contamination sources. Therefore, rural sites should be sited away from 
significant stationary and mobile sources and should be free from these influences to the 
extent possible. 

Some rural sites which generally satisfy the criteria for remote sites may also be used 
to evaluate long-range transport and deposition models of acidic substances.  
 
(c) Urban sites 

Urban sites are to be established for the assessment of the state of acidic deposition in 
urban areas. Urban and industrialized areas, and the areas immediately outside such 
areas, can be included. The monitoring data can be used, for instance, to evaluate the 
effects of acid deposition on buildings and historical monuments. Monitoring data at 
these sites may also be useful for the assessment of acidity of precipitation and the 
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trends in urban areas. 
 
2.1.2 Priority chemical species for dry deposition monitoring in EANET 
 
2.1.2.1 Major chemical species for flux estimation 
 

The purposes of dry deposition monitoring are (i) to provide data for the evaluation 
of total acid deposition on soil, vegetation etc. for the assessment of the adverse effects 
on specified ecosystems, (ii) to provide data for the evaluation of the regional budget of 
sulfur and nitrogen with the aid of numerical model. Although O3 is not an acidic but 
rather an oxidizing species, it is known to be very harmful to plants. Its deposition rate 
on vegetation is large and is generally believed to affect ecosystems synergistically with 
acid deposition. Thus it is highly recommended to evaluate O3 deposition together with 
acid deposition. Moreover Na+ in particles also concerns the regional budget of sulfur 
to estimate sea-salt or non-sea-salt sulfate. For these purposes, the concerned chemicals 
are primarily gaseous SO2, NO, NO2, O3, HNO3, HCl, NH3 and the particulate SO4

2-, 
NO3

-, Cl-, NH4
+, Na+ and Ca2+. 

Hourly data are expected where diurnal cycles in deposition velocity are to be 
monitored explicitly. However for evaluation of dry deposition, the sampling period of 
air concentrations could be longer than one day, e.g., a week for certain circumstances at 
monitoring site. 
 
2.1.2.2 Major chemical species for air quality monitoring 
 

From the viewpoint of air quality monitoring, major substances of concern are 
gaseous SO2, NO/NO2, O3 and the particulate mass. Among these substances, SO2, NO2, 
O3 and particulate matter (PM) are well-known air pollutants from the viewpoint of 
health impacts etc. Although NO is not very harmful per se, it is a primary pollutants 
and it easily converts to NO2 in the atmosphere.  It is also a precursor of O3. Thus, it is 
highly recommended to measure NO whenever feasible. For the measurement of PM, 
PM10 is important to detect total amounts of acid and base components in particle; PM2.5 
is effective to define national, regional and hemispheric transport characteristics. 
 
2.1.2.3 Priority chemical species in EANET 
 

The priority chemical species for EANET dry deposition monitoring are 
recommended to be as follows: 
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First priority: SO2, O3, NO, NO2 (urban), HNO3, HCl, NH3 
Particulate component ( SO4

2-, NO3
-, Cl-, NH4

+, Na+, Mg2+, K+ and Ca2+), 
PM10 

Second priority: NO2 (rural and remote), PM2.5 
 
2.1.3 Instrumentation 
 

SO2, HNO3, HCl, NH3 and particulate components require the use of filter pack. 
Automatic instruments for SO2 (UV fluorescence method), O3 (UV photometric 
method) and NO (Chemiluminescence detection method) are suitable to obtain one-hour 
averaged values of these species for air quality monitoring. Unit of ppb for gas and 
ug/m3 for particle can be used for data reporting.  For calibration of the ozone 
monitoring, traceability to the international standard of National Institute for Standard 
and Technology (NIST), USA should be considered. These one-hour averaged values 
can of course be used for the purpose of the evaluation of dry deposition after averaging 
over longer period.(e.g. one week) 

It should be emphasized that commercial “NOx chemiluminescence instruments” 
with molybdenum converter should not be used for NO2 measurement at rural and 
remote sites since its NOx mode responds not only to NO/NO2 but also to HNO3 and 
other organic nitrates unspecifically. The instruments could be used for NO/NOx* (NO, 
NO2, PAN and partial HNO3). Its use in urban sites near emission sources may be 
acceptable for NO2 measurement since a major component of NOx would be NO2 and 
NO in urban area. In remote and rural areas, passive sampler could be used to measure 
NO2, unless advanced research-grade method can be used. Passive sampler also could 
be used to measure O3. 

To obtain one-hour averaged values of PM10 and PM2.5, Tapered Element Oscillating 
Microbalance (TEOM) method or β-ray method coupling with commercially-availlable 
impactors and cyclones are suitable. 
 
Table 1. Methods suggested for concentration monitoring 
 

Parameters Method for automatic instrument Manual Method 

SO2 
Ultraviolet fluorescent(UVF) method Filter packs 

Denuder 
Passive sampler 

O3 
Ultraviolate photometric method 
CLD method 

Passive sampler 
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NO 
NO2(urban) 

Chemiluminescence detection (CLD)  
method 

Passive sampler 

HNO3 – 
Filter packs 
Denuder 
Passive sampler 

NH3 – 
Filter packs 
Denuder 
Passive sampler 

PM 
β-ray absorption method 
TEOM method 

Low-volume sampler 

Concentrations 
of Ions 

– 
Filter packs 
Denuder 
Low-volume sampler 

 
(Note) The analytical methods for wet deposition (e.g. Ion Chromatography) can also be 
used for analysis of manual methods. 
 
2.1.4 Sampling period 

In case of automatic instruments, hourly data are expected to be gathered. One-hour 
averaged values can be used for the purpose of the evaluation of air concentration after 
averaging for one-week. It is desirable that the air concentration monitoring by 
automatic instruments is carried out throughout a year. If it is difficult, adequate 
measurement duration in every month should be determined, taking account of the 
situation in respective countries. 

In case of concentrations of ions by denuder and/or filter pack methods, weekly data 
are expected. Daily data are also acceptable. 
 
2.2 Meteorological measurements 
 
2.2.1 Siting of meteorological instruments 

 
Meteorological measurements should be conducted in the clearing adjacent to the air 

quality measurement instruments. As in the case of wet deposition monitoring, 
meteorological instruments should be installed at the place well away from trees, hills, 
buildings, and other obstructions, e.g. distance between meteorological instrument and 
obstruction should be at least twice the obstruction height. It is recommended that all of 
meteorological instruments are installed in the observation field with area of at least 
20m x 20m square covered with short grass. Detailed instructions for installing each 
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meteorological instrument are described in 2.2.3.  

 

2.2.2 Meteorological parameters necessary for dry deposition flux estimation 

 
For the purpose of calculations of deposition velocity, following meteorological 

parameters are required;  

 

  - Wind speed 

  - Wind direction 

  - Standard deviation of wind direction* 

  - Temperature 

  - Relative humidity 

  - Solar radiation 

  - Net radiation* 

  - Precipitation amount 

  - Surface wetness 

  - Cloud cover* 

 
All of those parameters, except cloud cover, should be measured at the monitoring 

sites by using installed equipment. If available, cloud cover data measured at the nearest 
meteorological station should be used. 
 

*As described in Chapter 3, atmospheric stability can be determine by three different 

schemes using one of three parameters, standard deviation of wind direction, net 

radiation and cloud cover (see Appendix). Therefore, it is not necessary to measure all 

of those three parameters simultaneously.  

 

2.2.3 Instrumentation 

 
The typical instruments for measuring above selected meteorological parameters are 

summarized in Table 2.1. 
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Table 2.1 Typical instruments for selected meteorological parameters  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The sensors for wind speed, wind direction, temperature and relative humidity should 

be installed at a top of meteorological mast or tower, 10 m above the ground. When the 
nearby obstruction is higher than 10 m, those sensors should be installed at least 5 m 
above the top of obstruction. The sensors for temperature, relative humidity, solar 
radiation and net radiation should be installed at 1.5-2.0 m above ground out side the 
sun shadows of meteorological mast/tower and surrounding obstructions. The rain 
gauge should be installed on the ground. The surface wetness sensor should be installed 
at 20-30 cm above the ground. 

 

In addition to those meteorological sensors, a programmable data logger is required 
to record measured meteorological data on the site. The logger should be mounted in a 
weatherproof box at easily accessed place, e.g. at the base of meteorological mast/tower. 
All of instantaneous data of measured parameters and calculated various statistics (see 
below) should be recorded in memory card equipped in the logger.  

 

 

Parameter Instrument 

Wind speed 
Propeller anemometer with wind vane/ 

Sonic anemometer 

Wind direction Wind vane/ Sonic anemometer 

Standard deviation of wind 

direction 
Wind vane 

Temperature Ventilated platinum resistance thermometer 

Relative humidity Ventilated capacitance humidity sensor 

Solar radiation Pyranometer 

Net radiation Net radiometer 

Precipitation amount Tipping bucket rain gauge 

Surface wetness Conductivity bridge 
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2.2.4 Monitoring period 

 
All meteorological parameters should be measured continuously throughout a year. 

The instantaneous data of measured parameters (1-10 minutes interval), and to calculate 
various statistics (e.g. hourly means of wind speed, wind direction, temperature, relative 
humidity; solar radiation, and net radiation; hourly standard deviation of wind direction 
hourly sum of precipitation amount; duration of wetness) should be stored in the data 
logger. In the case of using a sonic anemometer for measuring wind speed and wind 
direction, the measured data should be recorded at 10-20 Hz interval. 

 
At intervals no longer than 1 month, recorded data in memory card of the logger 

should be dumped onto PC or other memory module and returned to laboratory for 
processing. All hourly data should be tabulated separately in each measurements period 
of air concentration of gases and particles. Based on those summarized hourly data set, 
hourly deposition velocities for gases and particles will be calculated (see Chapter 3). 
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Appendix: Estimation Methods for Atmospheric Stability by Measured 

Parameters 
 

 
(1) Based on standard deviation of wind direction 1) 

 
Meteorological condition Stability 

T > 100 (Wm-2)���and σθ  > 10 (degree) unstable 

other conditions neutral, stable 
 
   T : solar radiation 
  σθ  : standard deviation of wind direction 
 
(2) Pasquill stability classes 2) 

 

 
 
(3) Modified Pasquill stability classes (Japan) 3) 

 

 
1) Hicks et al. (1987) Water, Air, Soil Pollut. 36, 311-330. 
2) Seifeld and Pandis (2006) Atmospheric Chemistry and Physics, 2nd ed., John Wiley & Sons, 

pp.750. 
3) Japan Atomic Energy Commission, "Meteorological Guide for Safety Analysis of Nuclear Power 

Reactors"; http://www.mext.go.jp/b_menu/hakusho/nc/t19820128001/t19820128001.html 
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2.3 Land use information 
 
2.3.1 Source data 
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2.3.2 Data format 
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2.3.3 Input data sources and file sizes 
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2.3.4 Land use, vegetation type, vegetation fraction, soil type and others 
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・ Wetness of surface soil (soil water content on the ground surface)  
 

Will be presented in near future. 
 
 



 

19 

3. Data reporting 
 

The data are processed by the personnel in charge of the laboratory (PCL), the 
national QA/QC managers (NAM) in each participating country and the network 
QA/QC manager (NEM). The PCL has to collect the measurement data of air 
concentrations and meteorological parameters and input these data to the reporting 
format. In addition, other relevant information regarding dry deposition should be 
reported to NAM of each participating country. The NAM is the personnel in charge of 
QA/QC activities in each country. He/she has to control the data from PCL. The 
National Center has to report the monitoring data to the Network Center. The NEM has 
to compile the validated database. He/she has to provide a copy of the database to the 
participating countries when requested. 
 
3.1 Classification of data 
 

Data are classified into two types: 1) Data to be processed and reported by PCL to 
NEM through NAM, 2) Data to be processed by NAM. or Supplemental data should be 
reported to NEM by a request. 
 
3.1.1 Reporting data 
 

The data to be reported to NAM are grouped into two types: 1) Information about 
sites, monitoring condition, shipping of the filter pack samples, laboratory operation, 
chemical analysis, etc., 2) Measurement results of air concentrations by automatic 
monitors and the filter pack methods, measurement results of meteorological parameters, 
other parameters required to calculate dry deposition fluxes, and calculated dry 
deposition fluxes. Remarks and notes also compose major parts of the measurement 
results. 
 
(1) Information about sites, sampling, shipping, laboratory operation, chemical analysis 
• Name of country and site (Code of country and site) 
• Name of NAM 
• Name of responsible laboratory and PCL (Code of laboratory) 
• Information of site (on -site scale, local scale, regional scale) 
• Information of monitoring condition (automatic monitors, a filter pack sampling 

instrument, meteorological instruments) 
• Information of filter pack samples history (shipping frequency, packing procedure, 

laboratory operation, etc.) 
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• Chemical analysis condition by ion chromatography (Control Chart) 
 
(2) Measurement and calculated results 
• Name of country and site (Code of country and site) 
• Name of NAM 
• Name of responsible laboratory and PCL (Code of laboratory) 
• Sample number (Code consist of country code, site code, year, month and number) 
• Start and end of date and time of monitoring 
• Date of chemical analysis for the filter pack samples 
• Air concentration measured by automatic monitors (SO2, NO, NO2, NOx*, O3, PM10, 

PM2.5) 
• Air concentration measured by the filter pack method (SO2, HNO3, HCl, NH3, 

Particle matter components) 
• Meteorological parameters (Wind Speed, Wind direction, Temperature, Relative 

humidity, Sunshine duration, Solar radiation) 
• Vegetations and Leaf Area Index calculated by the satellite data 
• Calculated dry deposition velocities for respective substances 
• Calculated dry deposition fluxes for respective substances 
• Notes and any other information 
 
3.1.2 Local circumstances information 
 

The local circumstances information to be reported by individual country (NAM) are: 
1) the information which affects air concentrations such as specific meteorological data, 
climate, climate vegetation and life style, 2) the information which affects measurement 
accuracy such as conditions of monitoring instruments, laboratory conditions. These 
data should be reported when there is a demand. 
 
(1) Information of effects on air concentrations 
• Specific meteorological data 
• Climate (rainy and dry season, season of sand storm, volcanic condition, etc.) 
• Vegetation (the type of tree, season of pollen dispersion, etc.) 
• Life style (agricultural operation, biomass burning, etc.) 
 
(2) Information on the precision of monitoring results 
• Conditions of monitoring instruments, (calibration methods, failure and incidents on 

instruments, maintenance conditions, etc.) 
• Laboratory condition (maintenance conditions for ion chromatography, instrument 
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list, chemicals, etc.) 
 
3.2 Data checking 
 
Data checking or validation is based upon: 

 experience with the data from earlier measurements, 
 relationships between chemical components in air and precipitation, 
 knowledge about spatial variation, 
 knowledge about temporal variation, 
 comparisons between measurements and estimates from theory or models. 

 
Records of old data can be used to create simple statistics including percentiles, mean 

values and standard deviations. Log-transformed data are sometimes considered. These 
statistics can be used in connection with control chart or in other comparisons of new 
data with aggregation of the old ones. 

Relations between various chemical components (including ion balance of particulate 
matter components), relationship between sea salt components, and relationship 
between air concentrations from neighboring stations and time-series plots are also 
useful. 
 
3.2.1 Statistical tests 
 

The statistical tests are comparisons between new measurement and calculated results 
and data already stored in the database. The tests are carried out to identify possible 
outliners and results which may be wrong. They can be based upon assumption about 
the data distributions. In some cases, respective air concentrations and calculated dry 
deposition fluxes may be compared with earlier data using the lognormal distribution. 
Data which is not within the four times the standard deviations range, should be 
checked by comparison with other results, air concentrations and calculated dry 
deposition fluxes obtained on earlier and later days, and results from neighboring sites. 
 
3.2.2 Ion balance check for particulate matter components 
 

The principle of electroneutrality of particulate matter components requires that total 
anion equivalent in particulate matter is equal to total cation equivalents. According to 
this principle, ion balance of particulate matter components should be checked. This 
check will be applicable to the Northeast Asian regions because organic acid 
concentrations in particulate matter are usually considerably high in tropic Southeast 
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Asia region. 
 
3.2.3 Data completeness 
 

Data completeness should be evaluated in terms of the flagged or invalid data for 
automatic monitoring and the filter pack method. Data completeness describes the 
fraction of valid data coverage length in a certain monitoring period. Data completeness 
also should be described in the report form. 
 
3.2.4 Analytical precision 
 

The precision of laboratory chemical analyses of blank samples for the filter pack 
method should be tested and be reported by the method described on the Section 2.1. 
 
3.3 Data flags and invalid data 
 

To indicate quality information to data users, data flags and/or data comments are 
useful; they will indicate whether a data is valid or invalid. The function of the flags and 
comments is to ensure that the user has full knowledge of the data validity, and of 
conditions which produce that level of validity. Thereby, the user can select the data 
most appropriate to his/her application. 
 
3.4 Data reporting form 
 

Data reporting forms may be used for the reporting site condition (on site, local scale, 
regional scale), monitoring condition, sample history, chemical analysis condition and 
measurement results (air concentrations, calculated dry deposition velocities, calculated 
dry deposition fluxes, flags and data completeness). Staffs in the Network Center in 
charge of dry deposition data will have responsibility for ensuring that all data elements 
are properly entered into the appropriate databases. Data should be submitted to the 
Network Center once every year. 

The Network Center will provide the formatted data reporting form as a Microsoft 
Excel file. All data should be input in the distributed data form. The followings should 
be described on every data form: name of country and site (code of country and site), 
name of NAM, name of laboratory (code of laboratory) and name of PCL. 
 
3.4.1 Information about sites, sampling, shipping, laboratory operation 
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(1) Site condition 
Any change in the circumstances of the site should be reported every year, even if the 

site selection criteria remain satisfied. Name and code of each site should be given first. 
The category of a site should be determined by consideration of the siting criteria. No 
site is included in more than one class. 

The area around the site should be especially described in terms of potential sources 
of contamination of samples on three different scales. Maps of the site and potential 
contamination sources should be provided to the Network Center. 
 
• On-site scale 

Description of the on-site scale is given for the area within a radius of 100m from the 
site. Locations of automatic monitors, a filter pack instrument, and meteorological 
instruments should be given. Trees, overhead wires, buildings, and other physical 
obstacles should be also described. Ground cover and slope, and farmlands etc., are also 
important factors. Pictures of the monitoring instruments and their surroundings should 
be attached. 
 
• Local scale 

Surface storage of agricultural products, fuels, vehicles, parking lots, or maintenance 
yards and feed lots, dairy barns or a large concentration of animals within a radius of 
100m-10km should be described. Urban areas will be also described with population. 
 
• Regional scale 

Both stationary and mobile emission sources within 50 km should be described with 
emitted chemical species and emission intensities. Urban areas with population greater 
than 10,000 should be described. Near meteorological stations should be described on 
the map with available information. 
 
(2) Sampling condition 
 
• Automatic monitors 

The following should be reported: model and manufacturer of the monitors, kind of 
calibration gas, calibration methods, calibration frequency, shapes of a manifold or a 
sample inlet, tubing, air condition status in the monitoring station. Start and end times of 
sample collection in the sampling plan should be reported. Pictures of collector and 
design diagrams should be attached. 
 
• Filter pack instrument 
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The following should be reported: model and manufacturer of a filterpack, suction 
pump, and a flow meter, calibration method of flow rate, arrangement of instrument 
components, tubing, air condition status in the monitoring station. Start and end times of 
sample collection in the sampling plan should be reported. Pictures of collector and 
design diagrams should be attached. 
 
• Meteorological instruments 

The following should be reported: model and manufacturer of the instruments, 
maintenance records, arrangement of the instruments in the site, and monitoring 
frequency (duration interval). Pictures of collector and design diagrams should be 
attached. 
 
(3) Sample history 

Sample history plays an important role in sample handling from collection to 
chemical analysis of the filter pack samples. 
 
• Shipping 

Shipping frequency and packing procedure for collected samples should be also 
reported. 
 
• Laboratory operation 

The following should be reported: sample preparation procedure, plan of chemical 
analysis frequency, range of laboratory room temperature. 
 
3.4.2 Analytical condition for filter pack samples 
 

The chemical analysis of the filter pack samples and control chart should be reported 
as the laboratory QA/QC data for each sampling station. The following items are 
included in the form: Method applied, instrument name and type, detection limit, 
calibration curve (5 points), ion concentrations in the deionized water (when a dilution 
process is included), data obtained from analysis of standard solution (commercial 
SRM) of known ion concentrations, data from duplicate or triplicate analysis of samples, 
data of blank filters. 
 
3.4.3 Measurement results and flags 
 

Air concentrations obtained by automatic monitors and analytical results obtained by 
the filter pack methods must be accurately input in the proper place in the formatted 
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data report form. Items to be input are listed as follows: 
 
1) Gas concentration unit with the unit of ppb (SO2, NO, NO2, NOx*, O3) 
2) Particulate matter concentrations with the unit of μg m-3 (PM10 and PM2.5) 
3) Analytical results of the filter pack method with the unit of mg L-1 (F0: SO4

2-, NO3
-, 

Cl-, NH4
+, Na+, K+, Mg2+, and Ca2+; F1: SO4

2-, NO3
-, Cl-, NH4

+; F2: SO4
2-, Cl-; F3: 

NH4
+) 

4) Meteorological Parameters (Wind Speed with the unit of m/s, Wind direction, 
Temperature with the unit of oC, Relative humidity with the unit of %, Sunshine 
duration with the unit of hours, Solar radiation with the unit of MJ/m2) 

5) Leaf Area Index obtained by the satellite data 
6) Class of vegetation. 
 

If data are flagged or failed results, corresponding cells must be kept the blank. The 
reporting form should also include sampling conditions, date of chemical analysis, and 
other remarks. An example of the data report form is shown in Table X. Each national 
center should keep all the raw measurement data for future reference. 
 
 
References: 
Acid Deposition Monitoring Network in East Asia (2000) Technical Manual for Wet 
Deposition Monitoring in East Asia. 
Malé Declaration (2004) Technical Documents for Wet and Dry Monitoring, Chapter 4 
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4. Methodology for dry deposition flux estimation in EANET 
 
4.1 Outline of the Inferential Method 
 

To monitor dry deposition, one must either measure the dry deposition directly or 
measure air concentrations and calculate dry deposition by inferential methods.  In 
some countries, it is feasible to apply direct measurement methodologies.  For example, 
in the Netherlands and in the United Kingdom, eddy correlation methods have been 
employed at some selected locations and for some chemical species.  However, most 
situations do not permit the routine application of such methods, because (i) the 
chemical sensors necessary are not yet suitable for routine unattended use, (ii) the cost 
involved is prohibitive, (iii) the requirement for skilled operators is unavoidable, and 
(iv) sites of suitable homogeneity are generally not available. 

Consequently, most existing programs make use of an alternative approach, in which 
direct measurements are used to calibrate detailed relationships describing the factors 
that control dry deposition rates.  These relationships are then used to infer dry 
deposition from measurements of key selected variables made at the sites in question.  
Such measurements are of air concentration of the chemicals of interest, and of 
variables known to be indicative of the processes controlling the exchange between the 
air and the underlying surface. 
 
4.2 Parameterization of dry deposition velocity 
 
4.2.1 Gaseous species 
 

Framework of deposition velocity parameterization for gases is determined by the 
equation on the basis of Wesely and Hicks (1977): 

 
Vd

i(z) = ( Ra(z) + Rb
i + Rc

i )－1,     (1) 
 

where Vd
i(z) is deposition velocity of i species at height z, Ra is the aerodynamic 

resistance, Rb is the quasi-laminar layer resistance and Rc is the surface resistance.  Ra 
is obtained by the following equation (Erisman & Draaijers, 1995): 
 

Ra(z) = (ku*)－1[ln((z－d)/z0)－Ψh((z－d)/L)＋Ψh(z0/L)],     (2) 
 

where k is the Von Karman constant, u* is the friction velocity, z0 is the roughness 
length, d is the zero-plane displacement height, L is the Monin-Obukhov length and 
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ψh is the stability correction function for heat. Friction velocity is obtained by the 
following equation (Erisman & Draaijers, 1995): 
 

u* = (ku(z)) [ln((z－d)/z0)－Ψm((z－d)/L)＋Ψm(z0/L)]－1  (3) 
 
where u(z) is wind velocity at height z, Ψm is the stability correction function for 
momentum. Ψh and Ψm are calculated from the following equations. 
 
Ψm((z－d)/L) = Ψh((z－d)/L) = －5.2 (z－d)/L      (4) 
for stable conditions and, 
 
Ψm((z－d)/L) = 2ln((1+x)/2)＋ln((1+x2)/2)－2arctan(x)＋π/2 
Ψh((z－d)/L) = 2ln((1+ x2)/2)         (5) 
x = [1－16(z－d)/L]0.25 
for unstable conditions. 
 

Rb is obtained by the following equation (Erisman & Draaijers, 1995): 
 

Rb = (2/k u*) (Sc/Pr)2/3,     (6) 
 

where Sc is the Schmidt number.  On the basis of Wesely (1989), Rc is expressed by: 
 

Rc = [(Rs +Rm)-1 + (Rlu)-1 + (Rdc + Rcl)-1 + (Rac + Rgs)-1]-1,     (7) 
 

where the first and second terms are resistances in the upper canopy, which include the 
stomatal (Rs), mesophyll (Rm) and outer surface (Rlu) resistances; the third term 
represents resistances in the lower canopy, which include the resistance to transfer by 
buoyant convection (Rdc) and the resistance to uptake by exposed surfaces (Rcl); and the 
fourth term represents resistances to transfer (Rac) and uptake (Rgs) on the ground. Each 
resistance (s m-1) is calculated from the following equations (Wesely, 1989): 
 
Ri

st + Ri
m = Rst (DH2O/Di) +1/(3.3×10－4 Hi* + 100 f i0)  (8) 

Rst = Rj [ 1+ (200/(G+0.1))2 (400/(T (40－T))) ] 
 
Ri

lu = Rlu /(10－5 Hi* + f i0)    (9) 
 
Rdc = 100 (1+1000/(G+10)) / (1+1000θ)   (10) 
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Ri
cl = (10－5 Hi*/RclS + f i0/RclO)－1    (11) 

 
Ri

gs = (10-5 Hi*/RgsS + f i0/RgsO)－1    (12) 
 
where, DH2O/Di is the ratio of the molecular diffusivity of water to that of specific gas,  
H* is the effective Henry’s law constant (M atm-1) for the gas, and f0 is normalized (0 to 
1) reactivity factor for the dissolved gas, G is solar radiation (W m-2), T is temperature 
(Celsius degree), θ is the slope of the local terrain (rad). H* and f0 are based on Wesely 
(1989). Input resistances (Rj，Rlu，RclS，RclO，Rac，RgsS，RgsO) in each land use type and 
each seasonal category are also defined by Wesely (1989). 

For soluble gaseous components (not only SO2 but also NH3), the Rlu 
parameterization (Wesely, 1989) should be changed to following parameterizations 
taking into account the effect of enhanced uptake by wet canopies: the canopy cuticle or 
external leaf resistance defined by Erisman (1994) for SO2 and the single non-stomatal 
resistance for uptake primarily to water films defined by Smith (2000) for NH3.   
 
Rlu for SO2 (Erisman, 1994): 
during or just after precipitation: Rlu = 1 
in all other case: 

Rlu = 25000 exp [－0.0693 RH]  at RH<81.3% 
Rlu = 0.58x1012 exp [－0.278 RH]  at RH>81.3%   (13) 
 

Rlu for NH3 (Smith, 2000): 
の時， 
Rlu = 10log(T+2) exp[(100－RH)/7]  at T>0 
Rlu = 200  at －5<T<0 
Rlu = 1000  at T<－5          (14) 
where RH is relative humidity (%). 
 

For HNO3, the default parameterization could be used because the surface resistance 
is extremely small and negligible compared with the Ra and Rb. 
 
4.2.2 Particulate matter 
 

Framework of deposition velocity parameterization for particulate matter is 
determined by modified Slinn (1982) model (Erisman et al., 1997): 
 

Vd = (Vds
-1 + Ra)-1 + Vs     (15) 
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where Vs is the deposition velocity due to sedimentation. For fine particle, Vs can be 
negligible. 

Vds for grass surface is calculated from (Wesely et al., 1985): 
 

Vds = u*／500 
for stable conditions and, 
 

Vds = (u*／500) [1＋(300／(－L))2/3] (16) 
for unstable conditions. 
 

Vds for forest surface is calculated from (Erisman et al., 1997): 
 

Vds = E u*
2/uh     (17) 

 
where uh is the wind speed at canopy height; E is the collection efficiency.  E 
parameterization is given for deferent components and conditions.  Erisman et al. 
(1997) mentioned that the most important parameters used for generalization to other 
forests are well represented in the parameterization of E. 
 
4.3 Computation of dry deposition flux 
 

 Input parameter 
Deposition velocities are calculated by observed data in each site such as wind 
speed, solar radiation, temperature, relative humidity and precipitation. Net 
radiation or cloud coverage information should be obtained to determine Pasquill 
class. Suitable land use type and seasonal category of input resistances defined by 
Wesely (1989) should be set taking site information into account. 

 
 Monin-Obukhov length 

The ψh function was calculated referring to Golder’s relation (1972) between 
Monin-Obukhov length and Pasquill class. 

 
 Wet/dry condition 

Updated external resistance and E parameterization request the information of 
period of wet or dry surface.  For example, the period during or just (3 hours) after 
precipitation is regarded as wet surface, otherwise dry surface. 
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 Displacement height 
Displacement height was assumed by 70% of the canopy height. 

 
 Flux estimation 

Computation: air concentration x deposition velocity 
 

If the necessary data listed in the Chapter 3.4.3 and the macro program attached in the 
distributed Excel file is run, the dry deposition velocities and dry deposition fluxes for 
respective components will be automatically calculated. If error is occurred, one should 
check the input data. If problems are not solved, please feel free to inquire to the 
Network Center for EANET. 

The methodology of dry deposition flux estimation has room for improvement. 
Further details of data handling and data reporting will be established on the basis of 
preliminary monitoring activities. 
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5. Evaluation of dry deposition flux determined by the Inferential 
Method 
 
5.1 Gaseous species 
 
5.1.1 Evaluation with other methods 
 

The target gaseous species for dry deposition flux estimation are primarily what 
monitored in the EANET activities, i.e., SO2, HNO3, HCl, NH3, NO, NO2, and O3. It is 
also suggested that HNO2 should be involved in dry deposition flux estimation in future 
activities. 

The inferential method gives a dry deposition flux as the product of the air 
concentration at a target height by the deposition velocity at the same height (Hicks et 
al., 1987; Wesely, 1989). The air concentration is obtained from observation meanwhile 
the deposition velocity is inferred from parameterization. It is, therefore, desirable that 
the estimated flux by inferential method is evaluated with comparisons to fluxes 
obtained from other methods, e.g., the gradient method (e.g., Matsuda et al., 2005; 
Hayashi et al., 2008) and the throughfall method (e.g., Horváth, 2003; Schmitt et al., 
2005; Zimmermann et al., 2006). In particular, the gradient method on the basis of 
micrometeorology gives exchange fluxes of high precision. On the other hand, the 
throughfall method is practically and then only applicable to forests, which also has 
uncertainly originated from the nutrient exchange within the canopy. 

Direct measurements of fluxes are required for improved parameterizations of the 
inferential method, and micrometeorological approaches have been used extensively 
(Wesely and Hicks, 2000). It is, however, unrealistic on the cost front that the gradient 
method is conducted at all monitoring stations; consequently, the inferential method is 
chosen as the possible best way. Moreover, East Asia has diverse climate and vegetation. 
It is, hence, suggested that quantitative evaluation of the uncertainty of inferential 
method is made in conjunction with the gradient method (or other adequate 
micrometeorological technique) per typical combination of climatic zone and vegetation 
type. Once the uncertainty could be evaluated, the results can be applied to correct the 
dry deposition flux obtained from the inferential method. 

 
Concrete procedures for comparison of gaseous dry deposition between the 

inferential and other methods will be added. 
 
The uncertainty of inferential method is originated from the following three aspects, 

(1) air concentration, (2) deposition velocity, and (3) flux calculation as the product of 
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air concentration by deposition velocity. The overview is shown below. 
 
5.1.2 Uncertainty in relation to air concentration 
 

Evaluation of measured air concentrations is achieved by the QA/QC protocol of 
EANET. The precision and accuracy of measurement can be raised technically. It is, 
however, impossible to perfectly eliminate the uncertainty attributed to air concentration. 
Because, the inferential method assumes that there is no process except dry deposition 
which changes the air concentrations of target substances. But, such processes exist in 
the atmosphere and cause errors in estimation of dry deposition flux. Three possible 
processes are as follows: 
- Emission from the ground surface, e.g., NH3, NO, HNO2. 
- Gas-to-particle conversion, e.g., NH3-particulate NH4

+, HNO3-particulate NO3
-, 

SO2-particulate SO4
2-, HCl-particulate Cl- , and HNO2-particulate NO2

-. 
- (Photo-) chemical reactions in the atmosphere and on surfaces, e.g., photochemical 

formation and removal of HNO2, and heterogeneous reaction of NO2 on surfaces. 
 
Regarding the surface emission, Andersen et al. (1999) reported the occasional NH3 

emission even from a forest as natural vegetation. Surface emission directly increases 
air concentrations of corresponding substances near the ground surface. It is, however, 
difficult to separate the effect of emission from the observed air concentrations. For 
NH3, well known its occasional surface emission, an alternative inferential method has 
been developed to correct the deposition velocity by considering the effect of surface 
emission instead of correcting air concentrations (e.g., Sutton et al., 1998; Spindler et al., 
2001). In the improved method, the effect of surface emission is treated as an enhancing 
factor of surface resistance. 

Regarding the gas-to-particle conversion, the one-way formation of ammonium 
sulfate from the condensation of NH3 with SO2 (or H2SO4) is relatively well known 
(e.g., Cape et al., 1998; van Oss et al., 1998). Bidirectional gas-to-particle conversion 
also exists, e.g., NH3-HNO3-NH4NO3 system. The condensation of particles reduces 
gaseous concentrations which results in an underestimation of gaseous deposition when 
the inferential method was applied, and inversely, the evaporation of particles causes an 
overestimation of gaseous deposition. 

Regarding the chemical reactions, changes in air concentration of target substances 
due to the formation and removal in the atmosphere and/or on surfaces lead to errors of 
gaseous deposition. There is some trial (e.g., Watt et al., 2004) that the effects of 
formation and removal were eliminated using the flux gradient, not the concentration 
gradient, and then the actual exchange fluxes not affected by chemical reactions were 
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estimated. 
 

5.1.3 Uncertainty in relation to deposition velocity 
 

To begin with, the inferential method was originally developed to substitute 
micrometeorological techniques such as the gradient method requiring high cost of 
devices. In the inferential method, deposition velocity is obtained by the resistance 
model based on parameterization (Hicks et al., 1987; Wesely, 1989). Therefore, the 
derived deposition velocity perhaps has considerable degree of uncertainty. Furthermore, 
direct evaluation of the derived deposition velocity is impossible unless 
micrometeorological measurements are used at the same time. 

The resistances in the resistance model are broadly divided into the aerodynamic 
resistance (Ra), the sub-laminar resistance (Rb), and the surface resistance (Rc); Rc also 
composes of sub-resistances such as stomatal, mesophyll, cuticular, and soil resistances 
(see Chapter 3). 

Ra governed by the eddy diffusion in the atmosphere is common regardless of 
gaseous species. Although, further research themes remain in the field of 
micrometeorology, Ra can be determined relatively strictly. 

Rb is slightly different among gaseous species due to the differences in molecular 
diffusion in sub-laminar flow. However, these differences can be determined precisely 
using the theory of molecular diffusivity. 

In contrast, each of the sub-resistances composing Rc largely varies among gaseous 
species due to the differences in physicochemical properties such as hydrophobic or 
hydrophilic and high or low in chemical activity. The early studies of inferential method 
treated the surface resistance as the residue subtracting Ra and Rb from the total 
resistance derived from micrometeorological measurements; this is why Rc was once 
called the residual resistance. The early studies such as Wesely (1989) and Erisman et al. 
(1994) provided the excellent parameterizations for each of sub-resistances of Rc, which 
have been widely adopted in relevant studies; a revised parameterization is now also 
available (e.g., Zhang et al., 2003). However, a large part of the uncertainty of 
inferential method might be attributed to the parameterization of Rc. It is expected that 
the parameterization of Rc well agrees with the actual status when applied to the same 
conditions in relation to vegetation type and climate. On the other hand, it is concerned 
that the parameterization of Rc established in Europe and the U.S.A. causes considerable 
uncertainty when applied to East Asia where its climate, vegetation, and soil conditions 
are diverse and largely different from those in Europe and the U.S.A. 

For example, Wesely (1989) gives the stomatal resistance (Rstom) with a correction 
function of global solar radiation and air temperature which affects the stomatal aperture. 
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This correction function is common regardless of plant species. The optimum solar 
radiation and temperature should vary among plant species. Erisman et al. (2004) also 
recognized the large uncertainty in surface resistance parameterizations, and concluded 
that the uncertainty would be 40% or more. It is important to compare the 
parameterizations, particularly for the surface resistance, with micrometeorological 
measurements. 
 
5.1.4 Uncertainty in relation to flux calculation 
 

In the inferential method, a deposition flux is expressed as the product of air 
concentration by deposition velocity. Although, high-frequency measurements are ideal, 
weekly or biweekly measurement for air concentrations seems realistic in a long-term 
monitoring activity. A flux is expressed by the product of “mean” concentration by 
“mean” deposition velocity during one measurement. However, this calculation causes 
the uncertainty of calculated deposition flux. More specifically, 

'CCC +=   (1) 

'ddd VVV +=   (2) 

'' ddd VCVCVCFlux ⋅+⋅=⋅=  (3) 

where C and Vd denote the air concentration and the deposition velocity, respectively. 
The crossbar and apostrophe are the mean value and the deviation from mean value, 
respectively. What we want to know is the leftmost side in Eq.3, i.e., the mean flux. But, 
what we can know from a long-term measurement is only the first term in the rightmost 
side in Eq.3, i.e., the product of the mean air concentration by the mean deposition 
velocity. The second term in the rightmost side in Eq.3, i.e., the covariance between air 
concentration and deposition velocity has a potential of uncertainty. In other words, the 
correlation between air concentration and deposition velocity results in the uncertainty 
of flux calculation, regardless whether the correlation is apparent or not. 

Many gaseous species show a diurnal change in air concentration, and simultaneously 
atmospheric stability also has a diurnal change and then leads to a diurnal change in 
vertical transportation including deposition velocity, i.e., large in daytime and very 
small in nighttime. Therefore, the uncertainty due to the correlation between air 
concentration and deposition velocity tends to increase when an averaging time 
becomes long, particularly in the case of lumping day and night. For example, a positive 
correlation was found for NH3 (Hayashi et al. in review). Hansen et al. (1998) reported 
that the uncertainty in annual flux of NH3 at a heath in Denmark based on weekly 
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monitoring was estimated to 10-50%. Clarke et al. (1997) also reported that the 
uncertainty in dry deposition of SO2 and HNO3 for all data in CASTNet in the U.S.A. 
based on weekly monitoring underestimated the flux by 5-15% and 5-20%, respectively. 
 
5.2 Particulate matter 
 

The most well known equation to calculate the deposition velocity of particulate 
matters is obtained by Wesely et al. (1985), which was derived from the measurements 
of fine fraction of particulate sulfate at short grassland. It is, therefore, possible that this 
equation causes errors when applied to coarse particles. Furthermore, it is highly 
possible that this equation underestimates the deposition velocity of particulate matters 
when applied to vegetation with large aerodynamic roughness, e.g., forest. Erisman et al. 
(1997) pointed out that the early parameterization for deposition velocity of particles 
underestimated the particulate dry deposition in forests. Unfortunately, little is known 
about the canopy exchange of particulate matters. 

Temporal changes in air concentration of particulate matters are smaller than those of 
gases. It is, hence, expected that the uncertainty originated from the flux calculation, i.e., 
the product of mean air concentration by mean deposition velocity, is small for 
particulate matters compared to gases. On the other hand, the gas-to-particle conversion 
in the atmosphere also affects the estimated dry deposition of particulate matters as well 
as gases. 

The deposition velocity of particulate matters is expressed by the aerodynamic 
resistance (Ra) and the sub-laminar resistance (Rb) adding the effect of atmospheric 
stability (e.g., Wesely et al., 1985). It can be said that the surface resistance (Rc) is out of 
consideration for dry deposition of particulate matters. However, particulate matters are 
not necessarily unreactive with various surfaces on the ground. The reaction of 
particulate matters on the ground surfaces, which may affect the deposition velocity of 
particulate matters, is an important theme in future studies. 

Earnest trials to revise the estimation of deposition velocity of particulate mattes have 
recently been increasing (e.g., Zhang et al., 2001; Pryor, 2006; Pryor et al., 2008). It is 
desired strongly that relevant studies will progress in East Asia. 
 

Concrete procedures for comparison of particulate dry deposition between the 
inferential and other methods will be added. 
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6. Direct measurement for determining dry deposition flux 
 

Dry deposition can be measured explicitly by employing the natural surface, the 
artificial surface, or the micrometeorological instrument to determine the flux of the 
material. Either the natural or the artificial surface is less sophisticated method is by 
collecting material deposited directly onto the natural surface (throughfall) the artificial 
surface (surrogated surface) or on or by measuring the vertical flux in the air near the 
surface (Eddy correlation, Eddy accumulation). Indirect methods derive flux values by 
measurements of secondary quantities, such as the mean concentration or vertical 
gradients of the mean concentration of the depositing material, and relating these 
quantities to the flux. The indirect methods are usually referred to as the gradient, 
Bowen ratio and Inferential methods. 

In the case that the aerodynamic resistance is prevailed, surrogated method is suitable 
for measuring the dry deposition. The through fall method applies a natural surface such 
as foliate to collect dry deposition. The Eddy correlation, Eddy accumulation, gradient 
and Bowen ratio methods require relatively sophisticated instrumentation to measure 
the fluctuation of the wind speed and micrometeorological parameters in determining 
the flux values. The natural surface method is more preferable than the 
micrometeorological methods when the surface is a complex terrain. 
 
6.1 Direct Methods 
 
6.1.1 Eddy Correlation Method 
 

Eddy correlation is the most common of the direct micrometeorological techniques to 
measure dry deposition rates. This method relies on measurements of the vertical wind 
velocity, ω and the density, ρ of the gas or particles. The momentum flux can be 
considered as the sum of two components, the product of mean vertical wind speed ω  
and air density ρ  and the fluctuating components about the means of the same 

quantities, ''ρω . Hence, the instantaneous heat flux is  

 

    ''F ρω+ρω=      (6.1) 

 

Where 'ω  and 'ρ  are the instantaneous vertical wind velocity and the departure 

from the mean concentration, respectively (Baldocchi et al., 1988). This technique 
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requires fast-response instrumentation i.e., the sonar anemometer and gas analyzer to 
resolve the turbulent fluctuation that contribute primarily to the vertical flux. The length 
of the sampling period must be carefully chosen to ensure that the sampling period 
accounts for the spectrum of eddies that contribute to the transfer processes. Sampling 
rates in the order of 5-10 Hz are normally required for this method over most surfaces 
when measurements are made from tower-based system.  
 

For the instantaneous sensible heat flux H,  
 

    )t(T)t(pc)t(H ωρ=     (6.2) 

 

The average vertical flux density is the time average of H(t), i.e. 
TpcH ωρ=

. 

Writing mean values of the quantities as T  and 
'pc ωρ
 and their fluctuations as T’ 

and 
'pc ωρ
 

 

    ( )'TT'pcpcH +⎟
⎠
⎞⎜

⎝
⎛ ωρ+ωρ=  

 

      'T'pcT'pc'TpcTpc ωρ+ωρ+ωρ+ωρ=     (6.3) 

 
The third term in the equation above is zero because the fluctuations associated with 

T  can make no net transport.  The firs and second terms are sometimes taken as zero, 

arguing that 
'pc ωρ
 is zero, but strictly it is the vertical flux of dry air 

'pca ωρ
 that is 

zero.  Webb et al. (1980)1 showed that, allowing for this distinction, the equation 
reduces to  
 

    
'T'pcH ωρ=
     (6.4) 

 
 

The deposition velocity can be obtained from the measured value of F by dividing the 
mean concentration at a chosen reference height.  
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6.1.2 Eddy Accumulation Method 
 

Eddy accumulation depends on essentially the same conditions and assumptions as 
those for eddy correlation.  In this method, air is collected on two separate filters, with 
the vertical velocity determining which filter receives the sampled air (Hicks and 
McMillen, 1984)2.  One filter is used for positive vertical velocities and the second is 
used for negative vertical velocities; the instantaneous sampling rate for each filter is 
proportional to the magnitude of the velocity.  The filter is then analyzed for the 
species of interest and the results are used to calculate the net flux (Businger, 1986)3. 
 
6.1.3 Surrogate Surface Method 
 

The surrogate surface method is to use filter substrates to collect depositing material. 
The approach is most suitable when the aerodynamic resistance is the dominant 
resistance. If other resistances such as canopy resistance is significant, a surrogate 
surface is unlikely to represent the correct behavior of the natural surface of interest. 
The surrogate surface technique is used primarily for particles where the particular 
nature of the surface is less important than for gases. 

The wide range of dry deposition rates estimated from the variety of deposition 
surfaces emphasizes the uncertainty of the artificial surface measurement techniques. In 
spite of these limitations, surrogate surfaces provide an estimate of sulfate flux rates not 
currently obtainable from natural surfaces. (Ref.) 
 
6.1.4 Throughfall Method 
 

Throughfall has typically been used for quantification of soil loads with nutrients and 
not for atmospheric deposition estimates. Throughfall refers to anything from the water 
dripping from canopies and stemflow to water running down tree trunks. By measuring 
the amount and quality of the rain water passing through a forest canopy, an estimate of 
the total (i.e. wet + dry + occult) deposition onto this canopy can be made. Water 
dripping from leaves/needles and branches, and falling through gaps in the canopy is 
referred to as throughfall, whereas water running down tree trunks is called stemflow. 
The contribution of stemflow depends on stem density, bark structure and inclination of 
branches; it is usually only measured if considered significant for the total flux to the 
forest floor. The difference between throughfall (+ stem flow) flux and open field wet 
deposition is often called “net throughfall”. The net throughfall flux of an ion or 
insoluble element below the canopy to the extent that deposited material is washed from 
the canopy by rain provides information on the dry deposition. 
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Using the throughfall method for the estimation of dry depositions has some 
important advantages over the micrometeorological methods. First of all, it is not 
restricted to adequate fetch as micrometeorological methods are, and thus is well suited 
to monitoring deposition in a complex terrain. Secondly, throughfall contains all gases 
and particles deposited, including coarse particles. Thirdly, the throughfall method 
allows fairly easy continuous monitoring, and thus provides the opportunity to study 
deposition processes. Lastly, the throughfall method is less expensive than 
micrometeorological measurements. Lastly, the throughfall method is less expensive 
than micrometeorological measurements and relatively easy to implement. For this 
reason, the throughfall method is well suited for monitoring at a large number of sites. 

However, the throughfall method also has several weak points. Most important are 
the problems associated with canopy, throughfall deposition estimates will be obscured. 
Another problem in using the throughfall method is related to the large spatial 
variability of throughfall fluxes usually observed within forest stands (e.g. Duijsings et. 
al., 1986; Ivens, 1990; Beier et al. 1992b). Experimental devices used for throughfall 
measurements should reveal this large spatial variability so as to obtain representative 
deposition estimates. Moreover, litterfall, insects, pollen, bird excrements and dry 
deposition in the throughfall devices, as well as deposition estimates. To address these 
problems, throughfall devices and reservoirs must be concluded that NO3-, NH4+, 
SO4-2 present in throughfall samples stored in opaque bottles stay chemically stable in 
the field for one full week. 

Analysis of material deposited on natural surfaces represents a method to infer dry 
deposition rates especially when micrometeorological methods are difficult to apply 
(complex terrain, forest edges).  Foliar extraction (e.g., leaf washing and analysis of 
snow) can provide a specific measure of the amount of material removed from the air by 
an individual element of a plant canopy. Such as approach is generally ineffective for 
gases because of chemical binding to the surface. The throughfall technique measures 
the total material flux below the canopy. Hicks (1986)4 points out that significant 
differences have been found between predictions made for forest canopies, based on 
extrapolations from individual elements, and field measurements. (Ref.) 
 
6.2 Indirect Method 
 
6.2.1 Gradient Method 
 

In the gradient method, the flux is determined by measuring the vertical 
concentrations gradient and the meteorological variables at a height above the canopy. 
For the mass flux, 
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z
CKF

C ∂
∂

=
      (6.5) 

 
Where κ is diffusion coefficient for turbulent transfer in air.  For the momentum 

transport of the deposition species, 
 

    
( ) z/uK

m
∂ρ∂=τ      (6.6) 

 
Where τ is the shear stress or momentum flux. It is defined as the drag force per unit 

area of a horizontal plane caused by horizontal air motion.  
 
For sensible heat flux (H), 
 

    z

Tpc

hKH
∂

⎟
⎠
⎞⎜

⎝
⎛ρ∂

=
    (6.7) 

 
 
In neural stability, KC = KM = Kh and consequently,  
 

   
( ) ( ) ( )

F
z/C

H

z/Tpcz/u ∂∂
=

∂∂ρ
=

τ
∂∂ρ

.   (6.8) 

 
 
The shear stress, τ is related to the air density and the effectiveness of vertical 

turbulent exchange in the air flow over the surface: 
2
*uρ=τ .  

 
The eddy velocity or friction velocity associated with the momentum flux is u*. In 

neutral stability, *u
 can be estimated from the wind profile alone, and so the gradient 

method requires only two sets of profiles: concentration of deposition species at series 
of heights above the canopy, and wind speed measured at identical heights. The friction 
velocity is found from the wind profile by differentiating the wind profile equation, 
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    ( )[ ]dzln
u

k
u*

−∂
∂

=
    (6.9) 

 
Where k is thermal conductivity constant of air. Hick defined the term u* in terms of 

gradient theory, 
 

    z
uL*u

∂
∂

=
      (6.10) 

 
Where L is the mixing length for momentum, or rather the effective eddy size, at 

level z. The value for L may be given by, 
 

    

( )
m

dzL
φ

−κ
=

      (6.11) 

 
Where κ is the Von Karman constant, established experimentally to be about 0.41 

(Pasquill and Smith, 1983)5 φm is the empirically estimated dimensionless correction 
for stability effects upon this ratio, while d is the zero displacement height. 

 
U* is derived as 
 

    

( )
z
u 

m

dz
*u

∂
∂

φ
−

=
     (6.12) 

 
 
The eddy diffusivity KM may be found from 
 

    

( )

m

*udz
mK

φ

−κ
=

    (6.13) 

 
This equation may be used to estimate Kc, given the similarity between Km, Kh and 

Kc. For Kc, φh is used rather than φm. Thus given the equality of φh and φc : 
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which may be substituted into the mass flux, yielding 
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The eddy concentration can be defined as 
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φ
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=
    (6.16) 

 
And thus the mass flux becomes, 
 

    *C*uF =
       (6.17) 

 
As a result, the flux of a pollutant may be derived from information on the wind 

profile, the concentration gradient and the effect of stability. The stability function is a 
correction for the departure of the neutral profile. Under the neural conditions φm =   
φh = φc = 1. The stability correction is a function of height. Therefore φ should be 
included in the integration. In the literature, results obtained by Dyer and Hicks (1970) 
are widely used (e.g. Thom, 1975; Denmead, 1983). Under stabled conditions, 
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and unstable conditions, φh and φc are represented by the square of φm, 
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Where L is the Monin Obukhov stability length used as stability parameter (L > 0: 

stable; L < 0: unstable; |L| → ∞: neutral), given as 
 

   hH
*upcaT

L
κ

ρ−
=

     (6.20) 

 
where T is the absolute temperature and g, the acceleration of gravity. The 

sensibleheat flux H can be calculated from the net radiation using the Priestly-Taylor 
model parameterized (modified by Holtslag and De Bruin, 1988). This modified model 
was tested using experiments as a meteorological mast and Cabauw in the center of the 
Netherlands. The model was used in subroutines for the calculation of H, L and u* by 
Beljaars et. al. (1987). 

 
Integration between the roughness length zo and z, yields: 
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for stable conditions and 
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For unstable conditions. 
( )( )L/dzm −Ψ

 is the integrated stability correction for 

momentum and 
( )( )L/dzh −Ψ

 is the integrated stability correction for heat. 

 
Whereas the gradient method is theoretically straightforward, it requires relatively 

accurate concentration values at two or more heights, since the difference between such 
values can be very small if the deposition rate is small. For example, for a deposition 
velocity of 0.2 cm s-1 and u* of 0.4 m s-1, the concentrations at 2 and 4 m above the 
surface will differ by less than 1% under neutral conditions. The difficulty of achieving 
such relative accuracy can be addressed by using a single detector for the species of 
interest, thereby eliminating inter-instrument differences, to sample the air at different 
heights, for example, with a movable sample probe or with a mechanism that switches 
between sampling lines. The gradient method tends to be impractical over extremely 
rough surfaces, because the measuring heights should satisfy the criterion z/zo >> 1; 
however, that condition can actually place the measurement above the constant-flux 
layer. In such a case the turbulent diffusivity based on the gradient-transport assumption 
may then be poorly known. (ref.) 
 
6.2.2 Bowen Ratio Method 

 
The Bowen ratio method for flux measurement is derived from the energy balance 

above the canopy, 
 
    Rn − G = l + λE     (6.27) 
 
Where Rn  is the net radiation, G is the soil heat flux, λ is the latent heat of 

vaporization of water and E is the flux of water vapor per unit area. 
 
It can be rewritten in the form  
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   λE = (Rn − G) /(1 + β)    (6.28) 
 

Where β is the Bowen ratio (l/λE). Measurements of the net radiation (Rn − G) 

and β is found from measurements of temperature and vapor pressure at a series of 

heights within the constant flux layer. Assuming that the transfer coefficients of heat and 
vapor are equal,  

 
    β  =  l / λE  =  γ∂T / ∂e   (6.29) 
 
and ∂T/∂e is found by plotting the temperature at each height against vapor pressure 

at the same height.  
By writing the heat balance equation as 
 
   Rn − G  =  -Dw.ρa.Cp(∂T / ∂z) − DHρ(∂e /  ∂z)  (6.30) 
or 
   Rn − G  =   D.ρaCp(∂Te / ∂e)  (6.31) 
 
where D is a turbulent transfer coefficient and Te is the equivalent temperature (T + 

(e /γ)). The Bowen ratio equation can be derived from following equation. 
 
 Te  = T + (e /γ)       (6.32) 
 
By writing the sensible heat flux as l = -DH.ρaCp(∂T / ∂z) and forming similar 

expressions relating the heat flux  λE to γ-1(∂e/∂z) and the flux F of any other gas to 
∂Cs/∂z, it can be presented with equation,  

 
 L  = (Rn − G)(∂T / ∂Te)      (6.33) 
 
 λE  = [(Rn − G) (∂T / ∂Te)] / γ    (6.34) 
 
 F  =  [(Rn − G) (∂T / ∂Te)] / ρCp   (6.35) 
 
In the addition, the flux, F can be written in form of the absolute gaseous 

concentration C, 
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     F     =   [(Rn − G) / ρaCp] (∂Cs / ∂Te)   (6.36) 
    ΔTe   =   Δ (T + e / γ)       (6.37) 
    ΔTe   =   ΔT + Δ[e / (CpP / λE)] 
           =   ΔT + Δ (λEe / CpP) 
           =   ΔT + (λEe / CpP) / CpP    (6.38) 
 
     F  =  [(Rn − G)(Cs1 − Cs2)] / [ρaCp[ΔT + (λεe / CpP) Δe]   (6.39) 
 
     F  =   [(Rn − G)(Cs1 − Cs2)] / [ρaCpΔT + (λε / CpP) CpP Δe] (6.40) 
 
     F  =  [(Rn − G)(Cs1 − Cs2)] / [ρλ(0.622 /P)(e1 − e2)] + [ρCp( T1 – T2)] 

(6.41) 

By Fick’s law, 
CvF d−=

    (6.42) 

 
Therefore     D1-2 =  (Rn − G) / [ρaλ(0.622 /P)(e1 − e2)] + [ρaCp( T1 – T2)]   
                 (6.43) 
D1-2  can be seen as the coefficient of micrometeorological components  

analogously to Vd in Fick’s law  
 
    D1-2  =  (Rn − G) / [ρaλ∆e (0.622 /P) + ρCp∆T]    (6.44) 
 
Where 0.622 is a ratio of the molecular weight of water to the molecular weight of air,  

P is a total pressure; and CS1 and CS2 are the absolute gaseous concentrations at height 
z1 and z2,  respectively.  

 
The Bowen ratio methods of flux calculations are generally applied to measurements 

averaging for periods of a half to one hour. Fluctuations in the measuring parameters, 
especially on a day of intermittent cloud cover, will affect the estimation of mean fluxes 
for shorter periods. The diurnal changes make time-averaging objectionable for periods 
of more than two hours, especially near sunrise and sunset. 
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7. Use of remotely sensed information 
 
7.1 Use of remote sensing 
 

Land Use/Land Cover (LULC) data obtained by satellite remote sensing can express 
surface characteristics which will be used for dry deposition flux estimation. In this 
chapter, resources of LU/LC data and important parameters for calculation of dry 
deposition flux will be introduced. 
 

Some of LU/LC datasets can be obtained via the Internet. The two major resources of 
LU/LC dataset are listed below.  
 
• Advanced Very High Resolution Radiometer (AVHRR) 

AVHRR is an electromagnetic radiation sensor mounted on polar orbiting satellites 
operated by National Oceanic and Atmospheric Administration (NOAA). The AVHRR 
instrument measures the reflectance of the Earth in 5 spectral bands. The first two are 
located in the visible (0.6 micrometer) and near-infrared (0.9 micrometer) regions, the 
third one is located around 3.5 micrometer, and the last two monitor thermal radiation 
emitted from the earth and are located around 11 and 12 micrometers. The highest 
ground resolution that can be obtained from the AVHRR is 1.1 km. AVHRR data have 
been collected continuously since 1981. Initially, the NOAA/ AVHRR satellites were 
designed to observe the Earth's weather in the form of cloud patterns. However, further 
research on the sensors clearly demonstrated that they could be used for more than just 
monitoring weather phenomena. Today the AVHRR are used in many applications such 
as monitoring land-surface processes and other characteristics of the Earth. 

Institute of Industrial Science (IIS) at the University of Tokyo has been receiving the 
AVHRR data at Tokyo in Japan since 1984, and Asian Institute of Technology at 
Bangkok in Thailand since 1997. The combined AVHRR datasets covers whole East 
Asian region. Raw data of the AVHRR can not be freely downloaded because of their 
enormous data size. Furthermore, the raw data have to be conducted data processing 
such as general array processing operations, reading and writing properly formatted files, 
conversion of radiometer counts to radiance, reflectance and brightness temperature and 
mapping data from the satellite coordinate system to standard geographic coordinates. 
IIS developed an AVHRR data processing system, named as PaNDA, on the Web site. 
Using this system enables us to process the AVHRR data on the Web site with a few 
input parameters and download the processed data by FTP access. The URL of PaNDA 
is http://webpanda.iis.u-tokyo.ac.jp/index.php. 
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• Moderate-resolution Imaging Spectroradiometer (MODIS) 
MODIS is a payload scientific instrument launched into an Earth orbit by National 

Aeronautics and Space Administration (NASA). It is on board the Terra Satellite in 
1999 and the Aqua satellite in 2002. Terra's orbit around the Earth is timed so that it 
passes from north to south across the equator in the morning, while Aqua passes south 
to north over the equator in the afternoon. Terra MODIS and Aqua MODIS are viewing 
the entire Earth's surface 1 or 2 times a day, which enables more frequent monitoring 
than AVHRR. The MODIS instrument acquire data in 36 spectral bands ranging in 
wavelength from 0.4 μm to 14.4 μm and at varying spatial resolutions (2 bands at 250 m, 
5 bands at 500 m and 29 bands at 1 km). They are designed to provide measurements in 
large-scale global dynamics including changes in Earth's cloud cover, radiation budget 
and processes occurring in the oceans, on land, and in the lower atmosphere. The 
detailed information of MODIS is provided at the NASA Web site 
(http://modis.gsfc.nasa.gov/index.php). 

IIS has been retrieving also MODIS dataset at Tokyo and Bangkok since 2001, and it 
covers whole East Asian region. As well as AVHRR data processing system (PaNDA), 
IIS also developed an MODIS data processing system including following functions: 
spectral subset (250m, 500m and 1000m resolutions), radiometric correction to radiance, 
spatial subset of geo-referenced data as a rectangular area with latitude-longitude grid 
system in HDF format and generation of a quick look file in JPEG format. Using this 
system enables us to process the MODIS data on the Web site with a few input 
parameters and download the processed data by FTP access. The URL of WebMODIS 
site is http://webmodis.iis.u-tokyo.ac.jp/index.php. 
 
7.2 How to calculate Normalized Difference of Vegetation Index (NDVI) 
 

The AVHRR and MODIS sensor is also a useful tool for monitoring vegetation, land 
cover, and climate, and enables scientists to observe how these three elements interact. 
These data can be used to assess the quantity and vigor (photosynthesis activity) of 
vegetation through a measure of "greenness", referred to as the vegetation index or the 
Normalized Difference Vegetation Index (NDVI). Using AVHRR and MODIS, 
scientists monitor the growing season of crops - which can change with variations in 
regional climates - and can provide potentially life saving information to developing 
countries that heavily rely on an abundant and reliable harvest. From AVHRR data it is 
relatively easy to identify green vegetation and non-vegetated features such as water, 
barren land, ice, snow, and clouds. 
 

NDVI is a non-linear transformation of the visible (red) and near-infrared bands of 



 

52 

satellite information. NDVI is defined as the difference between the visible (red) and 
near-infrared (nir) bands, over their sum, as shown in the equation 7.1. NDVI is an 
alternative measure of vegetation amount and condition. It is associated with vegetation 
canopy characteristics such as biomass, leaf area index and percentage of vegetation 
cover. 
 
NDVI = nir - red / nir + red  (7.1) 
 

For vegetation monitoring, the NDVI obtained by the combination of Channels 1 
(0.54-0.68 μm for AVHRR, 0.62-0.67 μm for MODIS) and 2 (0.725-1.10 μm for 
AVHRR, 0.841-0.876 μm for MODIS) [(Ch2-Ch1)/(Ch2+Ch1)], visible and near infrared 
respectively of AVHRR or MODIS data, are commonly used. The NDVI is 
representative of plant assimilation condition and of its photosynthetic apparatus 
capacity and biomass concentration (Groten, 1993; Loveland et al., 1991). In particular 
vegetation index dynamics in time are correlated with the Canopy Leaf Index (LAI) and 
other functional variables (Cihlar et al. 1991). These variables are strongly conditioned 
by the behavior of precipitation, temperature and daily radiation of the observed area 
(Davenport et al., 1993). Vegetation index therefore is representative of plants' 
photosynthetic efficiency, and it is time varying due to changes in meteorological and 
environmental parameters. The NDVI values range from -1 to +1 (pixel values 0-255). 
 

AVHRR- data is particularly suited to monitoring seasonal and inter-annual changes 
in land cover/land use because of its low cost and temporal and spatial characteristics. 
There have been a number of studies which have directly linked AVHRR-NDVI to plant 
phenology (DeFries 1995; Reed et al., 1994). For instance, the number of periods when 
the NDVI exceeded a threshold might indicate the number of growing seasons, the time 
integrated NDVI might indicate gross primary production and the length of the period 
when NDVI exceeded a threshold might indicate the length of the growing season. 
Seasonal and inter-annual variations can be derived form multi-temporal series of NDVI 
that can be associated with other ecological variables (Mora and Iverson 1995).  
 
7.3 How to calculate Leaf Area Index (LAI) from the data of NDVI 
 

Leaf Area Index (LAI) is defined as the leaf area per unit ground area. LAI is a factor 
that indicates how many leaf (or photosynthetically active) surfaces are in a column 
extended from, the ground area under the canopy diameter, up through the canopy. LAI 
is the necessary index to calculate dry deposition velocity as shown in section X.X. 

LAI can be estimated from NDVI, because NDVI represent the relative seasonal 
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changes in vegetation rather than vegetation amount. There is a significant relationship 
between NDVI and LAI. Assuming that NDVI/LAI relationship is linear (Wiegand C.L. 
1979, Tucker 1980, Wardley and Curran 1984); and the maximum NDVI value in a 
season correspond to the maximum LAI of vegetation cover (Justice 1986). LAI can be 
inferred from NDVI as (Zhangshi and Williams 1997) the following equation. 
 
LAIi = LAImax * (NDVIi – NDVImin) / (NDVImax – NDVImin)  (7.2) 
 

Where max, min and 'i' are the maximum, minimum and period values observed, 
respectively. 

Maximum and Minimum NDVI values can be determined by multi-temporal NDVI 
observations from the AVHRR sensor. The formulation of LAI as a fraction of the 
maximum NDVI observed in a season facilitates the integration of data from different 
sensors. High and coarse resolution satellite observations can be combined to get more 
reliable estimates of LAI patterns in a landscape.  
 

LAImax can be determined empirically by assigning different values to a land cover 
categories, and LAIi can be then obtained by combining NDVI information from 
different dates. 
Even when a linear relationship between NDVI/LAI is often assumed, the relationship 
is not always linear since the vegetation indices approach a saturation level 
asymptotically for LAI ranging from 2 to 6, depending on the type of vegetation cover, 
and environmental conditions (Clevers 1989; Carlson and Ripley 1998). However, by 
assuming a non-linear relationship, the LAI estimates from NDVI are then highly 
dependent upon certain factors such as canopy geometry, leaf and soil optical properties, 
sun position and cloud coverage. The variation of NDVI as a function of LAI can be 
expressed by a modified Beer's law (Baret and Guyot 1991) as shown below:  
 
NDVI = NDVIa + (NDVIbs – NDVIa) * exp (-Kndvi * LAI)  (7.3) 
 
Where NDVIbs = vegetation index corresponding to that of the bare soil; NDVIa is the 
asymptotic value of NDVI when LAI tends towards infinity; and Kndvi is the coefficient 
that controls the slope of the relationship (extinction coefficient).  
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8. Future direction of dry deposition flux estimation 
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The ninth Session of the Scientific Advisory Committee  
on the Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan  

 
Progress report on the activities of the Expert Group 

 on Revision of Technical Manual on Wet Deposition Monitoring 
 

Chair of the Expert Group  
 
I. Background 
 
1. The Ninth Session of the Intergovernmental Meeting (IG9) held on 19-20 November 2007 in 

Vientiane, Lao PDR approved the establishment of the Expert Group on Revision of Technical 
Manual on Wet Deposition Monitoring together with other Task Forces and Expert Groups 
based on the recommendation of the Seventh Session of the Scientific Advisory Committee 
(SAC7). The task forces and expert groups have enabled more effective implementation of the 
scientific activities of the Strategy on EANET Development (2006-2010) in collaboration with 
the Network Center (NC) and the Secretariat of the Acid Deposition Monitoring Network in 
East Asia (EANET). 

 

2. SAC7 appointed Prof. Hiroshi Hara as the Chairperson of the Expert Group on Revision of 
Technical Manual on Wet Deposition Monitoring and the NC for EANET as the secretariat. 

 
3.     The first meeting of the Expert Group was held at the Acid Deposition and Oxidant Research 

Center (ADORC), Niigata, Japan on 2 - 3 October 2008. 

 
II. Activities 
 
II-1. Approved Terms of Reference (TOR) of the Expert Group  
 
4. At the Tenth Session of Intergovernmental Meeting (IG10) held in November 2008, the TOR 

was approved as the following contents: 

• To identify the technical and administrative problems associated with wet deposition 
monitoring encountered in the EANET operation since the beginning of the preparatory-phase 
operation 

• To evaluate differences in the measurement techniques of other regional monitoring programs 
and modify the current EANET procedures if necessary for comparability of the 
measurements 

• To discuss advances in the measurement techniques in long-term monitoring and intensive 
studies, and modify such techniques in an appropriate manner for the EANET Technical 
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Manual 

• To produce a revised Technical Manual on Wet Deposition Monitoring 
 

II-2. Members  

 
5. The members of the Expert Group are as follows:  

 
 Prof. Hiroshi Hara 

(Chairperson) 

Tokyo University of Agriculture and Technology, Japan 

 Mr. Izumi Noguchi Hokkaido Institute of Environmental Sciences, Japan 

 Dr. Tsuyoshi Ohizumi Environmental Management Division, Department of Civic and 

Environmental Affairs, Niigata Prefectural Government, Japan 

 Ms. Bulgan Tumendemberel Office of National Security Council, Mongolia 

 Dr. Joon Young Ahn National Institute of Environmental Research, Republic of Korea 

 Dr. Hathairatana Garivait Environmental Research and Training Center, Thailand 

 Dr. Dave Mactavish Science and Technology Branch, Environment Canada 

 Ms. Leong Chow Peng Malaysia 

 Mr. Shinji Nakayama ADORC 

 
       

II-3. Major discussions at the first meeting of the Expert Group 
 
6. The major discussions of the first meeting for revision of the technical manual are summarized 

as follows:   

• The revised manual should, as far as possible, harmonize with procedures in the WMO 
Manual for the GAW Precipitation Chemistry Programme and EMEP manual for sampling 
and analysis. 

• The recommended procedures for siting of sites should apply to the other monitoring 
activities of EANET. 

• The revised Technical Manual shall contain more precise information regarding snow 
sampling as requested by the Task Force on Monitoring Instrumentation. 

• The revised Technical Manual shall include a list of useful websites in the Appendix. 
• In view of the importance of meteorological data for assessment of acid deposition, the 

meeting agreed that the revised Technical Manual shall further stress the importance of the 
measurements, the need to follow the WMO siting criteria for the meteorological instruments 
and the importance of regular calibration. 

• The current Data Quality Objectives (DQOs) for EANET could be further improved and 
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decided to follow the format of the WMO Data Quality Objectives for Global Atmospheric 
Watch Programme (GAW). 

• The importance of preparation of SOPs for all elements of operation by the national 
monitoring centers should be stressed. The NC was requested to compile the SOPs of all 
countries and make them available to all countries. 

• It was decided to include additional items on determination of HCO3, fluoride, nitrite, 
phosphate and organic acids in the analytical methods, new QA/QC items namely data 
validation, inter-laboratory comparison program and meta data, and include an appendix with 
suggestions for improvement based on the inter-laboratory comparison results and a list of 
suppliers and manufacturers. 

 

7. A draft Table of Contents (revised) was prepared as the guide for the revision of the contents 
of the manual. Lead authors and Members to revise each chapter were assigned by the 
Chairperson.  

 
8.  It was concluded that more research activities are needed to identify ways to improve wet 

deposition monitoring. The research results will be useful for formulating better procedures 
for analysis or modification of the present criteria for ion balance. Some of the research 
projects proposed are: 
i) HCO3 Index experiment 
ii) An intercomparison project for field operations (reference method) 
iii) Organic acids 

 

II-4. The second meeting of the Expert Group 
 
9.     The second meeting of the Expert Group was held at ADORC, Niigata, Japan on 1 - 2 October 

2009. The minutes of the meeting are attached as Annex. 
 
10. The main discussions of the second meeting are summarized as follows:   

• Contribution to acidification of rain water by organic acid and analytical methods to measure 
organic acids in rainwater were included in the content. Since energy situation in Asia is 
changing, organic compounds and organic acids will play an important role in the wet 
deposition. Developed analytical method and sample treatment and preservation of organic 
acids should be described. 

• There was the difference in required criteria for R1 between EANET manual and WMO 
manual. EANET manual has set more strict criteria for R1 than WMO manual, data quality 
has been improving year by year and most of the data sets are high quality. Since the current 
criteria are sufficient for current analytical capability of EANET, it was decided to be kept the 
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current criteria, as it was. 

• There were differences in DQOs completeness between EANET manual and WMO manual. 
In WMO manual, %PCL was higher and %TP was lower than EANET manual. Since there is 
currently no serious problem in the criteria, the criteria was decided to be kept as it was. 

• EMEP flag system can describe a lot of meanings with only single code. It was proposed to 
modify the flag system and data reporting form harmonizing with procedures in EMEP 
manual. 

• It was proposed to identify the problems of outliers for inter-laboratory comparison program, 
and the revised description to improve QA/QC be added in the technical manual. 

• There are some grades of water quality in analytical procedure. It is necessary to define again 
the quality class of water we ordinarily use. 

 
II-5. Schedule 
 
11. The schedule of the activities of the Expert Group was also discussed at the first and the 

second meeting. The Expert Group agreed on the following schedule: 

2-3 October 2008 First meeting of the Expert Group to identify problems 
and find solutions 

15-17 October 2008 Chair of EG reports to SAC8 
October to December 2008 Comments from SAC and IG (if any) will be informed to 

the members by the NC (secretariat) 
Preparation of the document draft by EG members 
Compilation of the first draft of the revised Technical 
Manual on Wet Deposition Monitoring by NC 
(secretariat) and Chair 

31 December 2008 Deadline for draft submission to NC 
January to March 2009 Circulation of the first draft to members 

Review of the first draft of the revised Technical Manual
March to August 2009 Revision of the draft revised Technical Manual 
31 August 2009 Deadline for second draft submission to NC, 

Circulation of the second draft to members 
1-2 October 2009 Second meeting of the expert group to finalize the draft 

revised Technical Manual 

14-16 October 2009 Submission of the draft revised Technical Manual by 
the Chairperson to SAC9 for comments 

Autumn 2010 Submission of the final draft of the revised Technical 
Manual by the Chairperson to SAC10 for adoption 
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ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 

 
 

SECOND MEETING OF THE EXPERT GROUP  
ON REVISION OF TECHNICAL MANUAL ON WET DEPOSITION MONITORING 

SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  
 

(Niigata, 1-2 October 2009) 
 .  

 
PROVISIONAL AGENDA 

 
October 1 
 
09:00-09:15    
1. Welcome remarks                                                                                            Dr.Akimoto 
 
09:15-09:30 
2. Introductory remarks                                                          Chairperson 
 
09:30-10:00 
3. Report of Progress since the first meeting of the Expert 

Group on Revision of the Technical Manual on Wet 
Deposition Monitoring including SAC8 and IG10 decisions                      Chairperson and NC 

  
 10:00-10:30   Coffee Break 
 

10:30-12:00    
4.   Consideration of the first draft revised Technical Manual                           Contributors of the  

respective chapters 
 
12:00-14:00   Lunch 
 
14:00-16:00  
5.    Consideration of the first draft revised Technical Manual                          Contributors of the  

(Continue)                                                                      respective chapters 
 
16:00-16:30   Coffee Break 
 
16:30-18:00  
 6.   Consideration of the first draft revised Technical Manual                           Contributors of the  

(Continue)                                                                      respective chapters 
 
18:00  Departure to hotel 
 
 
 
 
 
October 2 
 
09:00-10:00  
7.     Finalization of the draft revised Technical Manual  

for submission to the SAC9                                                                            Discussion 
 
10:00-10:30   Coffee Break 
  



EANET/SAC 9/8/4 ANNEX 
Page 2 

 
 

2 

10:30-12:00 
8.    Finalization of the draft revised Technical Manual  

for submission to the SAC9       
(Continue)                                                                                      Discussion 

          
12:00-14:00   Lunch 
 
14:00-15:00 
9. Next steps and schedule                                                                               Discussion 

 
15:00   Close 
 
 
 

MEETING MINUTES 
 

 
I. Agenda 
 
The Meeting followed the issues as listed in the Provisional Agenda.  
 
II. Welcome Remarks  
 
Dr. Akimoto, the Director  General of the Acid Deposition and Oxidant Research Center (ADORC), 
welcomed members of  the Expert Group on Revision of Technica l Manual on Wet Deposition  
Monitoring (EGWDM) o f the EANET Scientific Ad visory Committee (SAC) to ADORC, Niig ata, 
Japan. (See attached List of Participants.)  
 
Ⅲ. Introduction 
 
The goal of the second  meeting of  the EGW DM are to prepare the revised draft of the issu es 
including advances in wet deposition research and monitoring techniques harmonizing with WMO 
QA/QC programs by reviewing experiences during the operation and current manuals of global and 
regional networks. 

 
IV. Consideration of the first draft revised Technical Manual 
 
The meeting discussed  the reviews and modificati ons required to u pdate the contents of the 
Technical Manual for Wet Deposition Monitoring of EANET. The revised manual should, as far a s 
possible, harmonize with procedur es in the WMO Manual for the Global Atmospheric W atch 
(GAW) Precipitation Chemistry Program and EMEP man ual for sampling and analysis. Major 
points of the discussion were: 
 
 

 i) Contents of 6.10 on Organic acids determination method 
         Contribution to acidificat ion of rain water by organic acid and an alytical methods to measure  

organic acids in rainw ater were included in the content. Since ener gy situation in Asia is 
changing, organic compounds and organic acids will play an important role in wet deposition. 
Developed analytical method and sample treatment and preservation of organic acids should  
be described. 

 
ii) Quality Assurance/Quality Control (QA/QC) Program of EANET 

         The following items were proposed: 
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• Data quality objectives (DQOs) should be added to 9.2 in QA/QC manual and removed from 
QA/QC program; 

• Since there were some difference s on ca lculation method of bicarb onate concentration 
between EANET manual and EMEP manual, we should modify it;  

• Contents of 7.4 on  Data validation in QA/QC manual should be  removed because its 
substance was similar to 7.2 Data checking in the same manual; and 

• Siting criteria should be described in contents of 7.6 Meta data in QA/QC manual. 
 

iii) Chairperson reminded the members that following 2 items which was proposed by Dr. Dave in 
the first meeting of this expert group should be included in the revised manual: 

- Inter-comparison with f ield operation by sharin g common sampler sh ould be me ntioned in 
the devised manual. 

- Cloud depositions should be mentioned in Appendix in the devised technical manual. 
 

iv) Criteria for R1 
There was difference o n the required criteria f or R1 between EANET  manual and WMO 
manual. EANET manual has set more strict criteria for R1 than WMO manual, data quality has 
been improving year by year and most of the  data sets are high qu ality. Since the current 
criteria are sufficient for current an alytical capability of EANET, it was decided to keep the 
current criteria, as it was. 

 
v) Criteria for Data Completeness 

There were differences in DQOs completeness between EANET manual and WMO manual. In 
WMO manual, %PCL was higher a nd %TP was lower tha n EANET manual. Since there is 
currently no serious pro blem in the criteria, the criteria was decided to be kept as it was. I n 
northern region like Mongolia and Russia, %PCL in winter season is lo w because of very low  
precipitation. We should develop proper met hod for snow sampling and winter season  
sampling.  

 
vi) Flag System 

EANET flag system is d ifferent from EMEP flag system. EMEP flag system can describe a lot 
of meanings with only si ngle code. It was proposed to modify flag syste m and data reporting 
form harmonizing with procedures in EMEP manual. 

 
vii) QA/QC 

It was proposed to identify the problems of ou tliers for inter-laboratory comparison program, 
and the revised description to improve QA/QC be added in the technical manual.  

 
viii) Definition of Waters 

There are some grades of water qu ality in analytical procedure. It is necessary to define again  
the quality class of water we ordinarily use. 

 
ix) Additional items 

- The analysis of Mercury and its instrumental method were removed. 
- Problem with contamination of the apparatus, materials and reagents used for measurement 

and analysis was ra ised. Admitted contamination level should be described in detail in the 
devised technical manual.  

- It was decided to keep samples under refrigeration at less than 6℃, which is described in the 
revised technical manual. 

- Holding time of samples was recommended seven days. To clarify a ppropriate holding time 
as EANET, we need s ome research taking in  consideration of variet y of our la boratory 
conditions. 

 
 



EANET/SAC 9/8/4 ANNEX 
Page 4 

 
 

4 

V. Modifications Required in the Current EANET Procedures (if necessary) for the  
Comparability of the Measurements 

 
The Chairperson submitted preliminary draft chapter s of table of content s of Technical Manual for 
Wet Deposition Monitoring in East Asia to the meeting. The meeting discussed and modified them, 
and agreed with the Draft Table of Contents attached as Annex 3. 
 
VI. Identification of Lead Authors and Tasks 
 
Lead authors and Members to revise every chapter were discussed and assigned. They were also 
shown in the Draft Table of Contents attached as Annex 3. 
 
VII.  Next Steps and Schedule 
 
The Meeting discussed  the next steps and schedule an d adopted the Revised Schedule of  
Activities attached as Annex 4. 
 
The Secretariat will circu late the minutes of the meeting to all members as soon as possible. T he 
Chairperson will report the outcomes of the meeting at the SAC9 to be held on 14-16 October 2009 
in Tsukuba, Japan. 
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Dr. Joon Young Ahn 
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Republic of Korea  
 
Dr. Hathairatana Garivait 
Environmental Research and Training Center 
Thailand 
 
Mr. Shinji Nakayama 
Head, Data Management Department
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Dr. Hiroaki Yago 
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Mr. Tomokazu Nagai 
Researcher, Atmospheric Research Department  
 
Mr. Kenichi Koide 
Researcher, Atmospheric Research Department
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Annex 1 
 
 

Terms of Reference of the Expert Group  
on Revision of Technical Manual  

on Wet Deposition Monitoring 
 
 

1. To identify the technical and administrati ve problems associated with wet depositio n 
monitoring encountered in the EANET  operation since the beginning of the 
preparatory-phase operation 

 
2. To evaluate differences in the measurem ent techniques of other regional monitoring 

programs and modify the current EANET procedur es if necessary for comparability of 
the measurements 
 

3. To discuss advances in the measurement  techniques in long-term monitoring and  
intensive studies, and modify such techni ques in an appropriat e manner for the 
EANET Technical Manual 
 

4. To produce a revised Technical Manual on Wet Deposition Monitoring  
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Annex 2 
 

List of Members of the Expert Group  
 

 
 
 Chairperson Prof. Hiroshi Hara Tokyo University of  Agriculture and 

Technology, Japan 

Member Mr. Izumi Noguchi 
 
 
Dr. Tsuyoshi Ohizumi 
 
 
 
 
Ms. Bulgan Tumendemberel 
 
 
Dr. Joon Young Ahn 
 

Hokkaido Institute of Environment al 
Sciences, Japan  

Environmental Management Division, 
Department of Civic and Environmental 
Affairs, Niigata Prefectural Government, 
Japan 

Office of National Security Council, 
Mongolia 

National Institute of Environmental 
Research, Republic of Korea 

 Dr. Hathairatana Garivait 
 

Environmental Research and Training 
Center, Thailand 

 Dr. Dave MacTavish 
 

Manager of the Canadian Air and 
Precipitation Monitoring Network (CAPMoN)
Science and Technology Branch, 
Environment Canada 
Meteorological Service of Canada 

 Ms. Leong Chow Peng Malaysia 

Mr. Shinji Nakayama 
 

Acid Deposition and  Oxidant Research  
Center (ADORC) 

Secretariat:  Dr. Hiroaki Yago NC 

 Mr. Tomokazu Nagai NC 
 Mr. Kenichi Koide  NC 
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Annex 3 
 

Technical Manual on Wet Deposition Monitoring 
Draft Table of Contents (tentatively revised) 

 
1. Introduction (Philosophy) (Prof. Hiroshi Hara, Dr. Dave Mactavish) 

1.1 Background 
1.2 Objectives of wet deposition monitoring 
1.3 Outline of the manual for monitoring wet deposition 

 
2. Siting (Prof. Hiroshi Hara, Mr. Izumi Noguchi) 

2.1 Monitoring sites 
Clarify difference between urban, rural and remote sites (ref WMO)  

2.1.1 Siting the sampling equipment 
2.1.2 Minimum distance to emission and contamination sources 
2.1.3 Local criteria 
2.1.4 Site relocation (to be added) 

2.2 Monitoring frequency and measurement parameters 
2.2.1 Monitoring frequency 
2.2.2 Measurement parameter 

Review monitoring frequency – weekly measurements, common sampling day 
 

3. Sampling (Dr. Tsuyoshi Ohizumi, Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel) 
3.1 Introduction 
3.2 Precipitation sampling 

3.2.1Facilities at the site 
3.2.2 Sample collection instruments 

3.3 Snow sampling 
Review techniques for snow sampling 

 
4. Site Operation (Mr. Izumi Noguchi, Dr. Tsuyoshi Ohizumi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 

Garivait, Prof. Hiroshi Hara) 
4.1 Collection of samples 

4.1.1 Measurement of precipitation amount 
4.1.2 Sample Preservation 

Refrigeration, Use of biocides 
Review use of biocides (Prof. Hiroshi Hara, Dr. Tsuyoshi Ohizumi,) 
 

5. Sample Handling (Mr. Izumi Noguchi, Dr. Tsuyoshi Ohizumi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 
Garivait) 

5.1 Introduction 
5.2 Cleaning and preparation of collection vessel 
5.3 Transport of the collection vessel to the collector 
5.4 Removal and replacement of sample at the collector 
5.5 Transportation of sample to the sample handling area 
5.6 On-site measurements 
5.7 Field blank 
5.8 On-site sample preservation 
5.9 Sample documentation 
5.10 Routine instrument checking and maintenance 
5.11 Sample shipment 
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6. Chemical Analysis (Mr. Izumi Noguchi, Prof. Hiroshi Hara, Dr. Hathairatana Garivait, Ms. Bulgan 
Tumendemberel, Dr. Joon Young Ahn) 

6.1 Introduction 
Para 2 should be modified for HCO3, fluoride, nitrite and organic ions 
Laboratory treatment of samples (Dr. Hathairatana Garivait) 

6.2 Quality of chemicals and water (Dr. Hathairatana Garivait) 
6.3 Electric conductivity (Mr. Izumi Noguchi) 

6.3.1 Background 
6.3.2 Apparatus 
6.3.3 Reagent solution 
6.3.4 Calibration (specification of procedure) 
6.3.5 Measurement procedure 

6.4 pH measurement (Mr. Izumi Noguchi) 
6.4.1 Background 
6.4.2 Apparatus 
6.4.3 Reagents and solutions 
6.4.4 Calibration of pH meter 
6.4.5 Measurement procedure  

6.5 Anion determination by ion chromatography (Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel, Dr. 
Hathairatana Garivait) 

6.5.1 Background  
6.5.2 Apparatus 
6.5.3 Reagents and solutions 
6.5.4 Measurement procedure 

6.6 HCO3 determination method (Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 
Garivait) 

6.6.1 Background 
6.6.2 Apparatus 
6.6.3 Reagents and solutions 
6.6.4 Measurement procedure 

6.7 Fluoride determination method (Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 
Garivait) 

6.7.1 Background 
6.7.2 Apparatus 
6.7.3 Reagents and solutions 
6.7.4 Measurement procedure 

6.8 Nitrite determination method (Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 
Garivait) 

6.8.1 Background 
6.8.2 Apparatus 
6.8.3 Reagents and solutions 
6.8.4 Measurement procedure 

6.9 Phosphate determination method (Mr. Izumi Noguchi, Ms. Bulgan Tumendemberel, Dr. Hathairatana 
Garivait) 

6.9.1 Background 
6.9.2 Apparatus 
6.9.3 Reagents and solutions 
6.9.4 Measurement procedure 

6.10 Organic acids determination method (Dr. Joon Young Ahn, Dr. Hathairatana Garivait) 
6.10.1 Background 
6.10.2 Apparatus 
6.10.3 Reagents and solutions 
6.10.4 Measurement procedure 

6.11 Cation determination by ion chromatography (Dr. Joon Young Ahn) 
6.11.1 Background 
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6.11.2 Apparatus 
6.11.3 Reagents and solutions 
6.11.4 Measurement procedure 

6.12 Ammonium ion determination by spectrophotometry (Dr. Joon Young Ahn) 
6.12.1 Background 
6.12.2 Apparatus 
6.12.3 Reagents and solutions 
6.12.4 Measurement procedure 

6.13 Metal determination by atomic absorption/emission spectrometry (Dr. Joon Young Ahn) 
6.13.1 Background 
6.13.2 Apparatus  
6.13.3 Calibration 
6.13.4 Procedure  

 
7. QA/QC (Mr. Shinji Nakayama, Prof. Hiroshi Hara) 

7.1 Classification of data 
7.1.1 Reporting data 
7.1.2 Controlled data by individual country 

7.2 Data checking 
7.2.1 Statistical test 
7.2.2 Ion balance and conductivity balance check 
7.2.3 Data completeness 
7.2.4 Analytical precision 

7.3 Data flags 
7.4 Data Validation 
7.5 Inter-laboratory Comparison Program 
7.6 Meta Data 

 
8. Data Reporting (Mr. Shinji Nakayama, Prof. Hiroshi Hara) 

8.1 Data reporting form 
8.1.1 Information about sites, sampling, shipping, laboratory operation 
8.1.2 Chemical analysis 
8.1.3 Measurement results and flags 

 
9. Overall QA/QC (Mr. Shinji Nakayama, Prof. Hiroshi Hara) 

9.1 Introduction 
9.2 Data quality assessment 

9.2.1 Sampling precision 
9.2.2 Quality control of laboratory measurements 

Table 11,12 acceptable levels should be reviewed, too tight?  
9.3 Site performance audit 
9.4 Preliminary quality assurance of obtained data sets 
9.5 External quality assurance program 
9.6 Training 

 
Appendix 
Improvement according to the Interlab comparison results (Mr. Shinji Nakayama, Prof. Hiroshi Hara) 
List of suppliers and manufacturers (NC) 
List of useful web sites (NC) 
 

• Items underlined shows new items or contents to be reviewed and Furthermore, the item 
expressed with the bold letter shows more important items. 

• Names underlined are the lead authors of each chapter. 
 



EANET/SAC 9/8/4 ANNEX 
Page 12 

 
 

12 

Annex 4 
 
 

FUTURE SCHEDULE 
 
 

1-2 October 2009  Second meeting of the expert group to finalize the draf t revised 
Technical Manual  

     
14-16 October 2009  Submission of the draft revised Technical Manual by the Chair 

to SAC9 for comments 
 
October to December  Comments from SAC and IG (if any) will be  
2009                                   informed to the members by the NC (secretariat) 
 
Autumn 2010  Submission of the final draft of the revised Technical Manual by 

the Chair to SAC10 for adoption  
 
 
 
2-3 October 2008    First meeting of the expert group to identify problems 

and find solutions 
 
15-17 October 2008      Chair of EG reports to SAC8 
 
October to December  Comments from SAC and IG (if any) will be informed  
2008                                    to the members by the NC (secretariat) 

Preparation of the document draft by EG members 
Compilation of the first draft of the revised Technical Manual on Wet 
Deposition Monitoring by NC (secretariat) and Chair 
 

31 December 2008  Deadline for the first draft submission to NC 
 

March to August 2009  Revision of the first draft revised Technical Manual  
 
31 August 2009 Deadline for the second draft submission to NC, Circulation of the 

second draft to members 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

Progress report on revision of the Technical Manual on Inland Aquatic 
Environment Monitoring 

 
                                           Chair of the Expert Group 

on revision of the T echnical Manual 
on Inland Aquatic Environm ent Monitoring 

 
I. Introduction 
1. The Expert Group on revision of T echnical Manual on Inland Aquatic Environm ent 

Monitoring was established based on the proposal at the 7 th Session of the Scientific  

Advisory Committee (SAC7). The first m eeting of the Expert Group was held at 
ADORC, Niigata, Japan from  26 to 27 J une 2008 for revision of the T echnical 
Manual on Inland Aquatic Environm ent Monitoring. Several technical and editorial 
subjects to be reflected to the revis ed Technical manual were identified at the first 
meeting. The draft revised table of contents and contributors for each chapter or 
section were decided based on discussions at the first meeting.  
 

II. Draft revised table of contents 
2. In the draft revised table of contents, the following recomm endations at the first 

meeting were taken into consideration: 
 Background and objectives should be described including the latest 

scientific information of acidification of rivers and lakes in East Asia.  
 Importance of the catchment/ watersheds should be explained enough in 

detail. 
 Information on sensitivity of soil types and geology to acid deposition 

should be summarized to find an appropriate monitoring site.  
 A standard format for properties of the monitoring sites should be  

prepared showing the minimum requirements. 
 Rivers and streams can be selected as the monitoring site more freely. But 

modification on sa mpling frequency and m easurement parameters is 
necessary. In case of rivers and streams, the water should be measured every 
one month (12 times a year) or every two months (6 times a year) at least. 

 Clearer criteria on selection of lakes and rivers should be described, 
including size of the catchm ent, priority among natural lake, rivers/streams, 
and reservoir/dam, etc. 
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 Definition and meaning of the parameters should be clarified for  
surveyors and analysts. 

 Parallel measurements by the end-point pH 4.8 method and the Gran’s 
Plots titration method should be carried out for alkalinity. 

 The information about effects on aquatic organisms should be included as 
a reference. 

 There are two kind of  acidifications; long-term (chronic) and temporary 
(seasonal) acidifications. Some explanation m ay be necessary on these 
phenomena. 

 
III. Suggestions from SAC8 and the follow-up actions 
3. The draft revised table of contents was presented as a Report on the Activities of the 

Expert Group on Revision of the T echnical Manual on Inland Aquatic E nvironment 
Monitoring (EANET/SAC 8/8/8) at the Eighth  Session of the Scientific Advisory 
Committee (SAC8), which was held from  15 to 17 October 2008 in Hanoi, V iet 
Nam. 50. The Session endorsed the draft tabl e of contents of the T echnical Manual 
on Inland Aquatic Environment Monitoring (revised) in principle. 
 

4. However, the following suggestions were m ade at SAC8 for further elaboration of 
the table of contents: 

 River systems in tem perate/boreal regions and tropical region m ay have 
different characteristics. It was suggested that an appropriate expert on 
tropical river systems should be invited to the expert group.  

 Conducting of frequent sampling in mountainous area may be costly. It was 
suggested that efficiency of monitoring rivers or streams and site criteria 
should be further clarified so that good data sets will be obtained. 

 
5. The suggestions above and other relevant di scussions at SAC8 were shared with the 

members, and the follow-up actions were discussed. As one of practical actions for 
the suggestions, an expert from Indonesia was newly assigned as the m ember of the 
Expert Group. The new m ember prepared the m anuscript on “River system in 
tropical areas” as his contribution to the revised Technical Manual.  

 
IV. Draft revised Technical Manual 

 
6. All the contributors including the new m ember were requested to prepare the 
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manuscripts or materials according to the revised tab le of contents by early  2009. 
The NC received m ost manuscripts by the end of June 2009. All the manuscripts 
were compiled as the preliminary draft of the revised Technical Manual. 

 
7. The preliminary draft of the revised T echnical Manual was reviewed section by 

section at the second m eeting of the Expert Group ( EANET/SAC 9/8/5 Annex 1). 
In particular, the suggestions at SA C8 were intensively discussed, and it was 
pointed out that acidification of rivers have been reported also in the East 
Asian region. These facts and efficiency of monitoring rivers and streams should be 
described in the “Background and objectives”, citing published literatures.  

 
8. The manuscripts have been elaborated ba sed on discussions at  the second meeting 

of the Expert Group.  The draft revised Technical Manual (EANET/SAC 9/8/5 
Annex 2) is presented herein at the Ninth Session of SAC (SAC9) as the progress 
of this work, while this version may require further elaboration.  

 
9. The final draft is expected to be presen ted and adopted at the Tenth Session of SAC 

(SAC10) in 2010. 
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ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 
 
 

SECOND MEETING OF THE  
EXPERT GROUP ON REVISION OF TECHNICAL MANUAL  

ON INLAND AQUATIC ENVIRONMENT MONITORING  
SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  

 
(Niigata, 6-7 August 2009) 

 .  
 

PROVISIONAL AGENDA 
 
August 6  
09:00-09:15     
1. Welcome remarks                                                                                  Dr. Akimoto 

09:15-09:30  
2. Introductory remarks by the Chair                 Chair 

09:30-10:30  
3. Comments from the Eighth Session of the Scientific Advisory 

Committee (SAC8) on the report of the Chair and follow-up actions 
NC 

  
10:30-11:00   Coffee Break  

  
11:00-11:15  
4. Preliminary draft of the Technical Manual (introduction) NC 
  
11:15-12:00  
5. Manuscripts of the preliminary draft of the Technical Manual 

including relevant presentations 
Contributors of 
the respective 
chapters/sections 

   
12:00-14:00   Lunch  
  
14:00-15:30  
6. Manuscripts of the preliminary draft of the Technical Manual 

including relevant presentations (continued) 
Contributors of 
the respective 
chapters/sections 

  
15:30-16:00   Coffee Break  
  
16:00-18:00   
7. Manuscripts of the preliminary draft of the Technical Manual 

including relevant presentations (continued) 
Contributors of 
the respective 
chapters/sections 

   
18:00 Departure for the hotel 
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August 7  
09:00-10:30   
8. Presentation on research activities related to inland aquatic 

environment monitoring 
Members 

  
10:30-11:00   Coffee Break  
  
11:00-12:00  
9. Next steps and schedule 
  

 

  
12:00-14:00   Lunch  
  
14:00  Departure for the hotel/Niigata Station  
  
 
 
 

MEETING MINUTES 
 

 
I. Welcome Remarks 
The Meeting followed the issues as listed in the Provisional Agenda.  
The Director General of ADORC welcomed the members of the Expert Group on Revision 
of the Technical Manual on Inland Aquatic Monitoring of the EANET Scientific Advisory 
Committee to ADORC, Niigata, Japan (see the attached List of Participants). 
 
 
II. Introductory remarks by the Chair  
The chair introduced the members of the Expert Group, including following 3 new 
members;  

Dr. Simon Brahmana, the expert of tropical river system nominated after SAC8.  
Prof. Tomonori Kawakami, the expert of Gran’s plot method for alkalinity. 
Prof. Seiichi Ohta, the expert of soil science. 

 
 
III. Comments from the Eighth Session of the Scientific Advisory Committee (SAC8) on 

the report of the Chair and follow-up actions 
Network Center (NC) explained the draft terms of reference and membership of the Expert 
Group. And then, NC also presented comment from SAC8 and follow-up action.  
 
 
IV. Preliminary draft of the Technical Manual (introduction) 
NC explained the preliminary draft of the technical manual, mainly major discussion point 
of the 1st meeting. 
 
 
V. Manuscripts of the preliminary draft of the Technical Manual including relevant 

presentations 
Each contributor explained manuscripts of the respective chapters/sections: 
 
Dr. Khozher and Dr. Sase explained chapter 1 (Background and objectives). 
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 The background should include the latest scientific information on acidification of rivers 

or lakes in the East Asian region. Consequently, the information on acidification of 
lakes and rivers in Japan were added as the background in the chapter. It was pointed 
out that additional information on acidification in other EANET countries should be also 
included in the chapter. Probably, the information from Russia and China could be 
included as well as some more information from Japan.  

 
Dr. Vu explained chapter 2.1 (Selection of sites and monitoring parameters).  

 
 The “order of stream” was discussed as a possible criterion for site selection. However, 

it may be difficult to decide the monitoring site just by the order of stream because the 
situation was quite different among the countries depending on topography of 
mountainous area. 

 It was pointed out that “cross-sectional mean depth” of stream should be considered 
as a criterion of site selection. 

 It was recommended that the stream in mountainous area should be selected as the 
monitoring site because the water might be oligotrophic. 

 
Mr. Kobayashi explained revised point of chapte r 2.2 (Collection of information 
concerning monitoring site). 
 

 It was pointed out that an annual evaporation should be included for the site 
information. 

 It was pointed out that classification of “ecological” in the sampling site was excluded 
from the list. 

 
Professor Ohta explained about Appendix 1 (acid neutralizing capacity of soil). 
 

 It was recommended that the soil characteristics derived from the geology should be 
considered for the site selection. For example, limestone area is not recommended for 
the monitoring site because the soil may have high acid neutralizing capacity and not 
be appropriate for detection of acidification in the area. 

 
Dr. Sase explained chapter 2.3 (Measurement  parameters and frequency of 
monitoring). 
 

 Necessity of COD as a mandatory parameter was discussed because TOC 
(mandatory parameter) could be the alternative method. It was concluded that COD 
should be kept as an optional parameter for possible troubles of the TOC analyzer. 

 Necessity of hydrological discharge as a mandatory parameter was discussed. It was 
suggested that hydrological discharge should be measured as an optional parameter 
because sometime a measuring discharge was very tough work. The situation may be 
different among the countries. 

 
Mr. Kobayashi explained chapter 3 (On-site measurement and sampling). 
 

 It was pointed out that the strict description of the sampling period, such as every one 
or two month, should not be suitable for boreal region because it might be impossible 
to take a water sample from frozen rivers in winter. 
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 A bucket will be used for on-site measurement whereas a bottle is used for sampling 
for chemical analysis. It was recommended that 2 methods should be described in the 
manual. 

 It was pointed that water sample is taken in two places in the lake. One sample should 
be collected in the center of the lake and another is collected in different place from 
first sample as the additional sample. However, relatively small lake should be 
selected for monitoring, as previously discussed. 

 It was pointed out that measurement of hydrological discharge by using H-Q curve 
would be included as an example in the Appendix, since the other methods may be 
considered. 

 
Mr. Kobayashi explained chapter 4 (Transportation and storage of samples). 
 

 It was recommended that the samples should be stored in refrigerator lower than 5 °C. 
 

 
Professor Kawakami, Professor Fukuhara and Mr. Kobayashi explained chapter 5 
(analysis in laboratory).  
 

 It was recommended that alternative methods for the Total N (10), Total P (11) and 
suspended solid (SS) should be described. 

 It was pointed out that “sedimentation dating” and “S (stable isotopes ratio)” should be 
deleted.  

 It was recommended that each analytical method should be described more stepwisely, 
showing the reagents and procedures.  

 
Mr. Kobayashi explained chapter 6 (Quality  assurance/quality control (QA/QC) 
program for Inland Aquatic Environmental monitoring). 
 

 It was reported that the appendix about QA/QC moved to chapter 6. 
 
Dr. Fukuhara, Dr. Sase and Dr. Tamara explained “Future direction  (Chapter 8)”. 
 

 It was suggested that we should consider not only the accumulation of the data but 
also the efficient use of the data in future. 

 Some participants emphasized an importance of the continuous accumulation of the 
data for more than 20 years. 

 
Dr. Simon explained system in sub-tropical regions and tropical areas (Appendix 6). 
 

 It was pointed out that acid soil largely distributed in tropical area. Therefore, it may be 
difficult to find the “no acid soil” in tropical and sub-tropical area, whereas “no acid 
sulfate soils” should be selected in the monitoring site. 

 
 

VI. Presentation on research activities related to inland aquatic environment monitoring 
 
Professor Kawakami made a presentation of acidification of a stream by nitrate leaching 
from deciduous forest soils by nitrogen-saturation. He introduced that the condition of 
nitrogen-saturation in the Kureha hill forested catchment in Toyama prefecture of Japan is 
now at stage 3, which is Extremely high nitrate concentration throughout the year (N-
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output > N-input). He also clarified that the nitrifiers, having capability of nitrification under 
the pH level of 3.1, live in the nitrogen-saturated soils. 
 
Professor Fukuhara made a presentation of bio-indicators including diatoms, invertebrates 
and fishes. He introduced “Diatom inferred pH” from the late of 1940 to 1980 in the 
Sawanoike lake in Japan. To estimate the pH using diatoms, an appropriate regression 
equation between observed pH and Log to estimate past pH memorized in sediments 
should be prepared. The equation will require the diatom composition in many surficial 
sediment or water samples with their habitat pH values. He also indicated that aquatic 
invertebrates play an important part as indicators for inland water acidification. 
 
Professor Ebise made a presentation of evaluation of influence of hydrological condition 
on acidification indicators. He reported that annual mean of Na/Cl ratio in the stream water 
was changed due to the increase in Na by weathering in the base rock or the increase in 
Cl by rainstorm. The change might depend on the direction of the stream, the above sea 
level and so on in the Yakushima Island in Japan. 
 
Mr. Kobayashi made a presentation of short-term changes in river water chemistry in 
Niigata. He observed the seasonal change of chemical composition in stream water by 
regular sampling for 3 year and intensive survey for 2 or 3 days. The pH decreased with 
EC by dilution effect in heavy rain event. Meanwhile, pH was not regulated by EC in the 
snow-melting season because acid substances might be accumulated in the snow during 
winter and released by melting in the spring. He also introduced the “sensor probe 
method” to detect the pH change with high time resolution (30 min.) for around 2weeks. 
The daily variation was obviously observed using this method. 
 
Dr. Simon made a presentation of “PENGARUH DEPOSISI ASAM TERHADAP 
KUALITAS AIR SITU ALAMI TH 2008”. He introduced the long time-scale variation in pH, 
cation and anions in Patengan Lake in west java (Bandong), from 1999 to 2008. The pH 
ranged from 7.1 to 8.4 in stream water, whereas pH ranged from around 4 to 6 in rainfall. 
 
Dr. Tamara made a presentation of small rivers of southern Baikal as representative 
objects of observation of acidifying processes in surfacial internal water bodies. She 
reported the decrease of riverine waters resistance to acidification in southern Baikal by 
the observations for 50-years period. Due to the influence of local man-made discharges, 
of polluting admixtures transfer within the region, the income of sulfates and nitrates to 
water catchment basins of Southern Baikal rivers with precipitations increased. Her group 
suggested that small rivers with low mineralization and рН values are representatives for 
observations of processes of surface waters acidification. 
 
 
VII. Next Steps and Schedule 
The contributors have to prepare the manuscript for the draft of the revised Technical 
Manual by 15 September 2009. The draft of technical manual should be submitted to 
SAC9 in October 2009 for comments. The Meeting agreed that the final Expert Group will 
be held in August 2010. 
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1.   Background and objectives 
 
3.1. Background 
In Northern Europe and North America, pH of lake water decreased in the 1970’s 
compared with that of the 1930’s and damages resulting from this decrease, such as 
declining fish populations, was reported. The cause of this pH decline is believed to 
have been deposition of acidic substances into lakes in excess of their neutralization or 
buffering capacity. According to the results of discussions at the specialist meeting of 
the Stockholm Conference on Acidification of the Environment held in 1982, 
acidification was acknowledged in many lakes, in Sweden, Norway, Canada and the 
United States that are highly sensitive to acid deposition (i.e., lakes having low 
alkalinity and receiving considerable deposition of sulfate ions over about 0.5 gS m-2 in 
their catchment basins) (Hileman, 1983).  
 
In East Asia also, acidification of lakes and rivers/streams have been recently reported. 
Yamada et al. (2007) reported that river and lake waters had been acidified since the 
mid-1990s in the Lake Ijira catchment, one of the EANET monitoring sites, in Gifu 
Prefecture, Chubu region (central region) of Japan, where the amount of acid substances 
deposited is the largest among acid-deposition monitoring sites in Japan. In the Chubu 
region of Japan, more widespread acidification of river waters has been reported. A 
significant long-term declining trend in river water pH was found in several watersheds 
in Nagano, Niigata and Gifu prefectures. Especially in Niigata, the declining trend was 
observed only in areas receiving drainage from granitic rocks, and the acid neutralizing 
capacity of the river waters was in fact low in those areas (Matsubara et al., 2008). 
Niigata receives also the highest level of acid loading from the atmosphere in Japan. 
Effects of acid depositions or nitrogen deposition on the inland water was observed also 
in other regions of Japan; e.g. Lake Sawanoike in Kyoto Prefecture (Yoshikawa et al., 
2000); streams in Yakushima Island in Kagoshima Prefecture (Ebise and Nagafuchi, 
2005); and streams in Kureha Hill, Toyama Prefecture (Kawakami et al., 2001). 
Moreover, temporal (short-term) changes in water chemistry in acid-sensitive regions 
were reported during periods of high flow discharge (water level), including during 
snowmelt and rain/storm events (e.g. Komai et al. 2001).  
 
For many decades atmospheric precipitation with low acidity (pH 4.5-4.8) has been 
falling to the catchment area of Southern Baikal tributaries (East Siberia). Chemical 
composition of these rivers is formed under severe climatic conditions of the highland. 
Catchment basins of the majority of these rivers are composed of massive crystal rocks, 
on which podzol and brown taiga soils with acid reaction develop. Rivers are fed mainly 
by atmospheric precipitation. Water of these rivers is of low buffer capacity with pH 
ranged between 5.7 and 7.8. Resistance of river waters to acidification gradually 
decreases under the effect of acid atmospheric precipitation. Compared to the 
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1950-1960-s, ANC values in water of some rivers dropped from 778 to 151 µeq L-1 

(Sorokovikova et al, 2001; 2002; 2004; 2005; 2009;Khodzher et al., 2005). 
 
According to the Periodic Report on the State of Acid Deposition in East Asia (EANET, 
2006), although no obvious acidification of inland aquatic environment was found for 
the five years from 2000 to 2004 in the EANET countries, lakes or rivers with low 
alkalinity below 0.2 meq L-1 were found, which may be susceptible to acid deposition.  
In East Asia, rapid industrialization has increased emissions of air pollutants, and 
therefore, it may be possible that effects of acid deposition on inland aquatic 
environment will become obvious also in other countries than Japan and Russia in near 
future. 
 
Therefore, it is necessary to conduct continuous monitoring of water bodies and aquatic 
fauna and flora. Moreover, inland water can be considered as a result of biogeochemical 
processes in the watershed/catchment as shown in Fig. 1 (NAPAP, 1990). Rainwater 
precipitated in the watershed is partly flowed into the stream or into the lake through 
hydrological processes in the watershed. Dissolved materials/ions deposited by wet or 
dry are transported with the water flow in the watershed and receive the biogeochemical 
processes, such as plant uptake, microbial consumption/transformation, cation/anion 
exchange on clay mineral surface, and mineral weathering. Therefore, water chemistry 
of streams and lakes must reflect such processes. Major processes hydrological 
flowpaths in the watershed are shown in Fig. 2 (NAPAP, 1990). Effects of acid 
deposition on inland water should be evaluated taking the biogeochemical processes on 
the watershed/catchment scale into account (refer the chapter 8).  
 
3.2. Objectives 
Inland aquatic environment monitoring is conducted mainly for the following 
objectives: 
i) To accumulate baseline data on inland aquatic environment and to evaluate the 

current situation 
ii) To detect possible impacts of acid deposition on inland aquatic environment in 

early stages 
 
Taking the latest scientific information and current situations of the EANET monitoring 
sites for inland aquatic environment into account, this Technical Manual was prepared 
as the revised version of the Technical Manual for Monitoring on Inland Aquatic 
Environment in East Asia, which was adopted at the Second Interim Scientific Advisory 
Group Meeting of EANET in March 2000. Review and revision of the previous 
Technical Manual and preparation of manuscripts for the new items were implemented 
by the Expert Group on revision of Technical Manual on Inland Aquatic Environment 
Monitoring, which consists of experts in the relevant study fields.  
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The Technical Manual includes 1) criteria for selection of monitoring sites, 2) standard 
sampling and monitoring methods for lakes and rivers, 3) standard monitoring 
parameters (both mandatory and optional) and analytical methods, and 4) data quality 
assurance/quality control, and data reporting and evaluation. 

 
This manual will be reviewed and revised as appropriate, taking account of the latest 
scientific information and experiences accumulated in East Asia.  
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2. Selection of monitoring sites and parameters  
2.1. Selection of monitoring sites 
 
2.1.1.  Classification of sampling site 
 
EANET monitoring sites are classified into two basic categories, namely deposition 
monitoring sites and ecological survey sites.  Deposition monitoring sites are sampling 
sites to collect fundamental data on the temporal and spatial distribution of acid 
deposition, and are further classified into three sub-categories: remote sites, rural sites, 
and urban sites for the objectives of the monitoring.  Ecological survey sites are those 
to provide basic data for assessing the effects of acidification on terrestrial ecosystems, 
and further classified into two sub-categories: basic survey sites, and ecosystem analysis 
sites.  All sites in each country should be classified according to these categories.  
Regarding the deposition monitoring sites, at least one or more remote or rural sites 
should be established in a country participating in the EANET activities. 
 
a.  Deposition monitoring sites 
Deposition monitoring sites in this network should be classified into three 
sub-categories: remote sites, rural sites and urban sites according to the objectives of the 
monitoring.  Wet deposition monitoring, and desirably dry deposition monitoring as 
well, should be carried out at these sites.  
 
b. Ecological survey sites 
Ecological survey sites should be classified into two sub-categories: basic survey sites 
and ecosystem analysis sites, according to the objectives of the monitoring.  Soil and 
vegetation monitoring, and monitoring for inland aquatic environment should be carried 
out at these sites. 
 
1)  Basic survey sites 
Basic survey sites are to be established at the deposition monitoring sites or in their 
vicinity in order to accumulate basic data on soil, forests and inland aquatic 
environment, and trends in properties.  At these sites, chemical and physical analysis 
of soil, description of trees, survey of understory vegetation, forest decline, and inland 
aquatic environment should be carried out. 

 
If forest decline or other changes in ecosystems are detected at basic survey sites, more 
intensive survey on soil and vegetation should be undertaken to grasp deposition 
through application of intensive surveys such as stemflow and throughfall surveys. 
 
2)  Ecosystem analysis sites 
Ecosystem analysis sites are to be established for the assessment of acid deposition 
impacts on whole ecosystems through application of, for instance, terrestrial ecosystem 
analysis and/or catchment analysis.  The location of these sites should be selected in 
areas where terrestrial ecosystems are sensitive to changes in atmospheric acidity.  
Some of these sites should also be located in ecologically conserved areas.  At these 
sites, elemental dynamics in ecosystems should be surveyed, and environmental 
capacity for acid deposition should be estimated.  Acidification models may also be 
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developed for these sites. 
 
2.1.2.  Criteria for site selection of lakes and/or rivers (streams) 
Lakes will be selected as monitoring sites. If appropriate lakes are not available, then 
rivers (streams) that are potentially susceptible to acidification and have little artificial 
influence, should be considered. 
 
Because the sampling point should be representative in the water bodies, it should be 
confirmed within half a year from the start of sampling, that the sampling site represents 
the water quality of the water body, by analyzing relevant items of surface water in 
several points (more than five sites including the center of the water body).  In the case 
that there are islands at the center of site, the detailed survey is needed to decide a 
representative point in the site. It is desirable that the monthly and ten-days period 
variations be investigated to evaluate the representativeness of a sampling site (more 
than 4 times, in each season). For the time being, on-site measurement of water 
temperature, electric conductivity and pH values can be deemed as a substitute method 
for these investigations. 
 
a) Criteria of lakes 
It is recommended that harmonic lakes which are considered to be potentially 
susceptible to acidification should be selected.  Natural lakes have higher priority for 
selection of sites than artificial lakes. Oligotrophic or Mesotrophic of harmonic lake is 
recommended (Table 1). If there is no harmonic lake, dystrophic lakes could be selected 
for monitoring.  However, in this case, appropriate monitoring methods should further 
be investigated.  
 
It is desirable to choose monitoring lakes which are harmonic type with low BOD, COD, 
or TOC area (inorganic acidic lakes, organic acidic lakes or alkaline-based eutrophic 
lakes is not good for the monitoring), preferably having a maximumdepth of 
approximately 10m or less, a water retention time of 1 year or less, water area from 1 
hectar to 100 hectars, low alkalinity(less than 0.2 mmolc L-1) or electric conductivity 
(less than 10 mS m-1), minimal anthropogenic water pollution and no coverage of the 
surface with aquatic plants. 
 The lakes’s catchment  area is desirable to be not so big area, acidic or neutrality 
bedrock geology, nature protection (conservation) areas and with natural vegetation. 
And the access from the site to the  laboratory is desirable to be short for preventing 
the change of sample qualities.   
 

Table 1  Classification of harmonic lakes by trophic level (OECD, 1982) 

Classification TP 
mg/m3 

Chlorophyll-a 
mg/m3 

mean     max 

Transparency     
m         

mean      min 

Extreme oligotrophic 
Oligotrophic 
Mesotrophic 

   ≤ 4.0 
   ≤ 10.0 
 10 ~ 35 

   ≤ 1.0    ≤ 2.5 
   ≤ 2.5    ≤ 8.0 
   2.5~8    8~25 

   ≥ 12.0    ≥ 6.0 
   ≥ 6.0     ≥ 3.0 
   6~3      3~1.5 
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Eutrophic 
Hypereutrophic 

 35 ~ 100 
   ≥ 100 

   8~25    25~75 
   ≥ 25     ≥ 75 

   3~1.5   1.5~0.7 
   ≤ 1.5     ≤ 0.7 

 

Pleliminary chemical analysis is recommended for site selection on items as follows, 

Water temperature (W.T.), pH, electric conductivity (EC), transparency, water color, 
alkalinity, Dissolved oxygen (DO) and dissolved organic carbon (DOC) (if impossible, 
chemical oxygen demand (COD))  
Cations: NH4

+, Na+, Ca2+, Mg2+, K+ and Total Al  
 Anions: SO4

2－, NO3
－ and NO2

－, Cl－ and PO4
3－ 

 
 
b) Criteria of rivers (streams) 
 
Rivers or streams that are potentially susceptible to acidification may be selected, where 
the impacts of human activities such as deforestation, slash-and-burn farming, 
stock-farming or cultivation is not being conducted or planned in the future in the upper 
stream area of the water sampling site. The river / stream’s catchment area is desirable 
to be not so big area with acidic or neutrality bedrock geology, nature protection 
(conservation) areas and natural vegetation. 
 Especially, to prevent the influence of other pollution and storm runoff, the selection of 
streams have higher priority than rivers.  In case of selection of rivers, the upper 
streams of a river or first order streams (as stream order) for areas with storm events is 
desirable.  At upper reach of the stream area, monitoring should be done at one point, 
and measurement of flow is desirable.  
It is desirable to choose monitoring rivers (streams) which are low alkalinity (less than 
0.2 molc L-1) or electric conductivity (less than 10 mS m-1) with low BOD, COD, or 
TOC area, and natural rivers (streams)  
And the recommendation of catchment properties and accesssibility are the same as the 
lakes.  
In case of river (streams) ,  flow and ion concentrations change dramatically with 
intense rainfall.  Therefore, sampling should be carried out when there is no or small 
rainfall (below 10mm per day) within 2 days before monitoring for average samples. 
Samples should be also collected during flood and after intensive rainfalls or snow 
melting. This will allow getting more reliable information already on the stage of a plot 
selection. On this stage, the most important parameters to be measured are the 
temperature, electric conductivity, and рН values. 
Preliminary chemical analysis is recommended for site selection on items as follows, 

Water temperature (W.T.), pH, electric conductivity (EC), transparency, water color, 
alkalinity, Dissolved oxygen (DO) and dissolved organic carbon (DOC) (if impossible, 
chemical oxygen demand (COD))  
Cations: NH4

+, Na+, Ca2+, Mg2+, K+ and Total Al  
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 Anions: SO4
2－, NO3

－ and NO2
－, Cl－ and PO4

3－ 
 

Table2 Recommended criteria for site selection 
Recommendation items Lakes Rivers (streams) 

Alkalinity less than 0.2 mmolc L-1 
EC less than 10 mS m-1 

Trophic level oligotrophic  
BOD(COD), TOC low 

Retention time Less than 1 year - 
Depth Less than 10 m (max) Less than 2 m 

(cross-sectional mean) 
Discharge  < 5 m3 s-1 
Water area 1~100 ha  

Surface situation No coverage of aquatic plants 
Human activities  No or minimal 

Recommendation items for the catchment of the site 
Location of river Rivers in the mountain areas 
Catchment Area < 500 ha 
Bedrock geology Acidic or neutrality 

Vegetation Natural 
 
 
 
2.2. Collection of information concerning monitoring site 

 
An inventory of lakes (including man-made reservoirs) based on their limnological 
significance and/or with water area of larger than 1 ha in the area in question should 
first be prepared.  The monitoring site should be selected from the inventory, based on 
the criteria for site selection. Then the following information on both the selected site 
and its watershed should be collected as much as possible from the past to the present.  
An example of information on the site and its watershed is shown in Table 1.  A 
colored photograph of the site is useful (Photo.1).  An aerial view of the site is most 
preferable. 

 
2.2.1 Lakes 

 
a. Characteristics of lakes 
Location and location map, Elevation, Origin, Area, Shore line length,  
Lake hydrologic type (seepage, closed, drainage, and reservoir ),  
Lake trophic type (oligotrophic, mesotrophic, eutrophic and dystrophic with indication 
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of OECD criteria or others),  
Water depth (mean and maximum), Water volume, Bathometric map, 

Range of annual water level fluctuation, Precipitation, Solar radiation,  
Wind direction and speed (mean and prevailing),  

Residence time of water,  
Lake utilization (irrigation, domestic water, electric power, fish culture, sightseeing, and 
others) 
 
b. Watersheds 

Area, elevation and topography, surficial geology, soil types, vegetation, land use  
Population 
Numbers and discharge of streams (inlets and outlets ) 

Numbers, discharge and water qualities of spring or ground waters around the shore 
 

 
c. Living organisms in lakes 
Chlorophyll pigments 

Fauna, flora and biomass of phytoplankton, zooplankton, fish and benthic organisms, 
Biomass of bacteria 
Primary productivity of phytoplankton 

 
d. Sediment in lakes 
Physico-chemical properties : 

Texture, grain size, volumetric water content(bulk density), Eh, organic carbon,  
SO4

2－, NO3
－ and if available, sulfur stable isotope ratio of sulfate and sedimentation 

rate. 
Planktonic composition (Diatom species)  
 

 
2.2.2. Rivers (streams) 
 
a. Characteristics of rivers (streams) 
Location and location map, Elevation, 
Range of annual discharge fluctuation, Precipitation, Solar radiation,  
Wind direction and speed (mean and prevailing),  
River utilization (irrigation, domestic water, electric power, fish culture, sightseeing, 
and others) 
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b. Watersheds of rivers (streams) 
Area, Elevation and topography, Surficial geology, Soil types, Vegetation, Land use  
Population 
Discharge of streams  
Numbers, discharge and water qualities of spring or ground waters around the river  
 

c. Living organisms rivers(streams) 
Chlorophyll pigments 

Fauna, flora and biomass of attached algae, fish and benthic organisms, 
Biomass of bacteria 

 
d. Sediment in rivers (streams) 
Physico-chemical properties : 

Texture, Grain size, Volumetric water content (Bulk density), Eh, Organic carbon, 
SO4

2－, NO3
－ 

Biological properties: 
Attached algae (Diatom species) 
  

2.2.3 Standard format 
 
Each laboratory makes the effort for submission following standard format (Table 3) 
every year. There is an example of information concerning monitoring site(Table 4).  
 
Table 3 Standard format for the site properties                (research year     ) 
Country  
Location  
Kind 1. Lake   2. River (stream)   3. Other(            ) 
Site name  
Altitude         m above sea-level 
Site Classification 1. Urban  2. Rural   3. Remote  
Latitude  Longitude  
Origin (for 
lakes/ponds) 

 

Nearest Wet deposition monitoring site                        (       km) 
Living organisms  
Catchment Area km2 (based on the sampling site) 
Catchment elevation and topography         m~         m 
Surface geology  
Soil types  
Vegetation  
Land use  
Population  
Lake area          m2 Lake shape  
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Shore line length          m   
Lake trophic type  
Water depth(mean)          m (maximum)           m 
Water volume           m3 
Annual water level fluctuation       m ~   m（mean     m）    
Residence time of water   
Lake utilization  
Number of inflow river  Number of outflow river  
River length  
River water depth 
(mean) 

           m Minimum & 
maximum 

          m 

Flow discharge            m3 sec-1 
Drought or freeze 1. Nothing   2. Existence(          ~           ) 
Lake or river (flows into)  
Precipitation (mm) Annual and monthly data                 
Evaporation (mm) At least annual 
Solar radiation  
Wind speed  
Wind direction  
Annual air temperature  
Relativehumidity  
Nearest meteorological station  
Soil chemical properties in the catchment area  
Bottom sediment   

 
Table 4  The example of information concerning lakes 

Lake Name: Ijirako Lake(Pond)  
 
Lake Characteristics 
   Country: Japan 
   Location: Yamagata-shi, Gifu Prefecture, 35 ﾟ 34′N,  136°56′E, refer to attached Map 
   Altitude: 110m above sea-level 
   Origin: Artificial (dam-made lake) 
   Area and shape: 0.1 km2, refer to attached Figure 
   Shore line length: 1.8 km 
   Lake hydrologic type: Reservoir 
   Lake trophic type: Oligotrophic to mesotrophic  
   Water depth (mean and maximum): 5.4 m and 10.9 m 
   Water volume: 540× 103 m3  
   Annual water level fluctuation: 0 to 740 mm (mean 220 mm) 
   Precipitation: 1985mm/year (1983-1988) 
   Solar radiation: Daylight time 173 hr./month (1983-1988) 
   Wind speed (mean and dominant): 1.8-2.8m/s 
   Wind direction(dominant) : SE,S(summer),NW,N(winter) 
   Residence time of water : 23 days 
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   Lake utilization : Irrigation, sightseeing and fishing 
 
   Watershed 
   Area: 5.4 km2 
   Elevation and topography: 110 – 696 m above sea-level 
   Superficial geology: Chart 
   Soil types: Brown forest soil 
   Land use: Forests(99.6%) 
   Vegetation: Coniferous trees (Japanese red pine, cedar,cypress, and red pine) 
   Population: None 
   Numbers of streams: 2 inlets ;  8300× 103 m3/year 
   Ground water: (No spring water: 1 well with pumping-up rate 4 × 103 m3/year) 
    
Sediment 
   Water contents: 42.6%, Ignition loss: 11.8% 
   Texture: Grayish clay, Particle size: below 0.074mm (72% wt.) 
   Benthos: Tubifex sp., Chironomus sp. 
 
 
Data Source; Gifu Prefecture(1989,1990), Murase et al.(1990,1991) 

 
 2.3.Measurement parameters and frequency of monitoring 
 
Measurement parameters should be classified into two categories: mandatory and 
optional items presented in Table 2-3-1. Frequency of monitoring depends on 
parameters and items. The definition and/or meaning of the respective parameters were 
summarized in Table 2-3-2. 

 
2.3.1.   Lakes 
 
1) Mandatory parameters 

Frequency: 4 times a year 
 Water Temperature (W.T.) 
 pH 
 Electric Conductivity (EC)  
 Alkalinity (Gran’s plot titration or the pH 4.8 endpoint)  
 Major cations: NH4

+, Ca2+, Mg2+, Na+, K+ 
 Major anions: SO4

2-, NO3
-, Cl- 

 Transparency 
 Water color 
 Dissolved organic carbon (DOC) or Total organic carbon (TOC)  
 Other anions: NO2

- and PO4
3 

 Chlorophyll a  
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 Total P 
 Total N 
 Dissolved oxygen (DO)  

 
Frequency: every 3-5 years 

 Sediment: SO4
2-, NO3

- and NH4
+ (in pore water) 

 
2) Optional parameters 

Frequency: 4 times a year 
 Total dissolved Al  
 Reactive Al (if total dissolved Al > 200 µg L−1) 
 Chemical oxygen demand (COD)  
 Phytoplankton (Diatom species)  

 
Frequency: every 3-5 years 

 Living organisms other than phytoplankton 
 Sediment (Pb, Pb-210 and stable isotope of S)  

 
2.3.2. Rivers (streams) 
 
1) Mandatory parameters 

Frequency: every one month or two month 
 Water Temperature 
 pH 
 Electric Conductivity (EC)  
 Alkalinity (Gran’s plot titration or the pH 4.8 endpoint)  
 Major cations: NH4

+, Ca2+, Mg2+, Na+, K+ 
 Major anions: SO4

2-, NO3
-, Cl- 

 Water color 
 Dissolved organic carbon (DOC) or Total organic carbon (TOC)  
 Other anions: NO2

- and PO4
3- 

 Total P (It is also necessary to determine the total phosphorus (Ptot), which serves as 
one of the indicators of a lake trophic level.) 

 Total N 
 Suspended solids (SS) 

 
Frequency: once 3-5 years 

 
2) Optional parameters 

Frequency: every one month or two month 
 Hydrological flow 
 Total dissolved Al 
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 Reactive Al (if total dissolved Al > 200µg L−1) 
 Chemical oxygen demand (COD)  

Frequency: 4 times a year 
 Epilithic algae (diatom species) 

 
Frequency: once 3-5 years 

 Living organisms other than epilithic algae 
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Table 5  Mandatory and optional parameters   
Mandatory Parameters Optional Parameters Frequency 

W.T., pH, EC, Alkalinity, 
Major cations, Major anions, 
Transparency*, water color,  
DOC or TOC, NO2

- and 
PO4

3-, Chlorophyll a*, Total P, 
Total N, DO*, SS** 
 

Hydrological flow**, Total 
dissolved Al, Reactive Al (if total 
dissolved Al > 200 µg L−1), COD, 
Phytoplankton (diatom species)* 
Epilithic algae (diatom species)**
 

4 times a year 
for lakes 
Every one or 
two month(s) for 
rivers  

Sediment (SO4
2－, NO3

－ and 
NH4

＋ in pore water)* 
Other living organisms, 
Sediment (Pb, Pb-210 and 
stable isotope of S)* 

Once 3-5 
years 

*   parameter for lakes only 
**  parameter for rivers only 

 
Information on the definition/meaning of the respective parameters is shown in 
Appendix 3. 
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3. On-site measurement and sampling 
 

3.1. On-site measurement 
Methods for measurements of water quality at the site 
The following parameters are expected to be measured at the site as reference data. 
 
 
Water temperature (W.T.): The measurement of W.T. should be conducted by using a 
portable pH or EC meter with a temperature sensor.  
 
pH: The measurement of pH at the site should be carried out by using a portable 
electrometric pH meter with glass electrode (Photo.2). Before determination at the site, 
the pH meter must be calibrated at pH 4, 7 and 9 by using standard solutions for the 
instrument. When not in use for long time, the glass electrode should be kept clean.  

 
Electric conductivity (EC): The measurement of electric conductivity at the site should 
be carried out by using a portable EC meter (Photo.3). When the electric conductivity is 
measured at the water temperature of the site, it may be corrected to the value at 25℃. 
The equation for correcting is as follow. 

 
  (EC(t))＝(EC(25))×[1+ 0.022 (t-25)] 

                              where,  t : water temperature at the site  
Dissolved oxygen (DO): If possible, DO should be measured vertically by portable DO 
meter at the water sampling point. 
 

 
 
3.2. Collection of samples 
 
3.2.1 Lake water 

Surface water is sampled directly at the center of the lake or another representative 
point of the lake. Using the GPS, anchors or ropes for fixation of the boat is 
recommended. For the safety, the life jacket or lifeline should be weared. As reference 
data, the measurements of water temperature, pH and electric conductivity are 
recommended to be conducted at the site by using portable instruments.  The water 
sample for determining EC, pH and alkalinity should be taken in the glass or 
polyethylene (polypropylene) bottle without air. The water sample for later chemical 
analysis should be filtered and put in a tightly stoppered glass or polyethylene bottle, 
and be stored in a cool and dark place.  The bottles for chemical analysis should be 
cleaned well beforehand using 10% HCl solution.  
Surface water should be sampled directly by a clean polyethylene bucket or a dipper at 
the representative point of the lake. The duplicate samples should be collected at the 
same point. The water sample should be taken full up in two well-washed 1 L glass or 
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polyethylene (polypropylene) bottles without air after washing by sample water. It is 
desirable that the samples are filtered at the site when the samples are measured longer 
than several hours after sampling (Whatman GF/C,GF/F or Millipore GF filter 
whichpore size is about 1μm with 47 mm diameter, dried at 100±5℃ for 2 hours).  
 
Water sampling and fixation for DO analysis (Winkler-modified method) 
Water for measuring dissollved oxgen (DO) concentration should be collected vertically 
using a Van Dorn water sampler. 
Insert the tube of the water sampler into the bottom of the oxygen bottles (two bottles 
for one depth). Allow the water to overflow carefully to two or three times its volume 
without introducing air bubbles. Gently remove the tube while letting the flow continue, 
then stopper the bottles. Add 0.5 ml of manganese sulfate solution by inserting the tip of 
a pipette into the bottle, then add 0.5 ml of alkali-iodine azide reagent in the same way. 
After carefully stoppering the bottle without retaining air bubbles, mix by inverting the 
bottle about thirteen times. Store bottles in buckets of lake water, and transport to a 
laboratory in dark condition.  

It is recommended to measure the lake water level for estimating the hydrological 
condition of lake at the sampling time. 

 
 
 
 
 
at sampling site 
 
 
                                                              
                                                                
 
 
 

 
Fig. 3  Treatment procedure of inland water sample 

 
 

3.2.2. River (stream) Water 
 
Surface water is collected directly at the center of main flow without floating material.  
For the safety, the life jacket or lifeline should be weared. As the reference data, the 
measurement of water temperature, EC and pH are conducted at the site by using 
portable instruments.  The treatment of water samples and on-site measurement is 
carried out in the same way as for lake water.  It is recommended to measure discharge 
as the hydrological condition at the sampling time. 
 

lake water 

measure W.T., EC, and pH on site 

filter on site do not filter 
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3.2.3.  Phytoplankton and Epilithic algae (diatom) 
 

Water column sampling 
Small cells of phytoplankton species, much smaller than the mesh openings of usual 
plankton nets, are abundant in lake water, a simple column sampler having 30 to 50mm 
diameter and 1-1.5m length (Photo.4) is recommended for sample collection. The water 
sample is collected from the surface water layers. It is transferred into a clean bucket, 
then dispensed into polyethylene bottles with appropirtae volume of 100ml –2l 
depending on phytplankton density. Add Lugol’s solution＊ to sample water to make a 
1 % solution or neutral formaldehyde solution to water giving 2-3 % solution for 
preservation.of phytoplankton. Bottles are transported to the laboratory under dark 
conditions. 
*Lugol’s solution:Dissolve 5 g of iodine, 10 g potassium iodine and 10 ml glacial acetic 
acid in 100 ml distilled water. 
 
Epilithic algae (Diatom)(from river) 
Stable submerged stones with about 15-20cm are picked out of more than five places in 
the middle of rapid main flow.  Then attached substances containing algae to the upper 
surfaces of the stones are stripped off with a stiff nylon brush(teeth brush) in a shallow 
plastic pan, rinsing the brusshing side of stones with a small amount of clean water in a 
washing bottle.   If the amount of algae is not sufficient, samples should be gathered 
from several stones.  Water containnig attached algae should be fixed by adding 
neutral formalin* to make about 3% solution 
*Neutral formalin: Saturate 37% formaldehyde solution with magnesium carbonate 
 

 
3.2.4.  Sediment and attached matter 

Lakes 
It is desirable, if possible, to estimate past changes in water quality by examining 
samples of lake sediment for the information recorded within. Analysis of the sediment 
core samples is used to provide clues to assess the yearly trends of lake acidification 
when data of past water quality are not available. 

 
A lake sediment core of 150 to 300 mm length is obtained at one location at the center 
of lake by using a core sampler (Photo.5) with at least 50 mm diameter. 
River  
Attached matter (river) 

 
The matter attached to the stones or rocks of a river bed can be used for chemical 
analysis and algal species composition analysis. Stones or rocks of 150 to 200 mm 
diameter are picked out of river bed, and the attached matter in 5cm x 5 cm area is 
scraped off by a tooth brush as described 3-1-3.The attached matter scraped off with 



 Manual for Inland Aquatic Environment 

23 
 

water is separated into two parts; one for species composition analysis of diatoms, and 
the other for chemical analysis of the attached substances .  
The sample for chemical analysis should be stored in a cool and dark place.  After 
coming back to a laboratory, the samples should be analyzed as soon as possible.  Fig.4 
shows the treatment procedure for the attached matter of rivers. 

 
 
 
 

at sampling site 
 

 
 
 
 
 

 
  
transportation                                           

 
in laboratory  

 
 

 
 
 

Fig. 4  Treatment procedure for attached matter in rivers 
 

3.3. Frequency of monitoring 
  
The minimum frequency of water sampling is presented on sectin 2.3. 

 
Table 7  Minimum frequency of sampling times in each region* 

Region Water sample in lakes, and 
rivers 

Sediment 

in lakes 

Attached matter in rivers  

Tropical Lake: 4 (wet, dry, 2 between 
in one year) 

River: 12 or 6 at least 
(every month or two months 

1 (in 3~5 
years) 

4 (wet, dry, 2 between in one 
year) 

Attached Matter in Rivers

pick up stones or rocks with 15-20 cm

scrape off attached matter in 5x5 cm area by brushing, put it in water 

Add formalin Do not add formalin 

Store in cool and dark 

Analyze chemical composition 
Measure species        
composition of diatom 

centrifuge or filtlation 
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at least) 

Temper
ate 

Lake: 4 (high water level, 
low water level, 2 between 
in one year) 

River: 12 or 6 at least 
(every month or two months 
at least) 

1 (in 3~5 
years) 

4 (high water level, low 
water level, 2 between in 
one year)                 

Boreal Lake: 4 (high water level, 
low water level, 2 between 
in one year) 

River: 6 (no-frozen season) 

1 (in 3~5 
years) 

4 (high water level, low 
water level, 2 between in 
one year) 

  * This table is prepared for items measured more than 4 times and once in 3 ~ 5 years. 
The iced stream in Frigid region and dried stream in Tropical region should be avoid 
sampling.  
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4.  Transportation and storage of samples   
 

4.1.  Water samples 
 
 
 
at sampling site 
 
 

for EC, pH and alkalinity                        for other items 
   
                
                                                              
                                                                
 
 
 
 
transportation 
 
                                                              
 
in laboratory 
 
 
 
                                            if measurement is done  
                                            more than several days 
                                             
                                            
 
 
 
 
 
 

Fig. 5 Treatment procedure of inland water samples 
 

The water samples for analysis of chemical components other than pH, EC and 
alkalinity should be filtered at the sampling site, and are done with a glass fibre filter 
(Whatman GF/C or Millipore GF filter which pore size is about 1μm with 47mm 
diameter, dried at 100±5°C for 2 hours in an oven).  The water samples should be 
carried to the laboratory in a cool and dark box with cooling gel .  If the time of 
transfortation is within several hours, the water samples could be filtered in laboratory 
immediately after arrival at the laboratory.    
 
The measurement of parameters of pH, EC and alkalinity must be carried out as soon as 
possible after the water samples arrive at the laboratory in the same day. The non- 
filtered sample should be stored in refrigerator less than 5°C for measuring sample 

inland water 

measure W.T. EC, and pH on site 

filter on site 

store in cool and dark 

measure EC, pH and 
alkalinity immediately

store in cool and dark 

measure parameters  
except pH, EC and 
alkalinity again 

measure parameters  
except EC, pH and 
alkalinity in several days 

store in − 20°C~ − 40°C 

do not filter 
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again. The filtered water samples should be measured within several days after arriving 
at the laboratory.  
If the filtered water samples must be stored for more than several days in the laboratory, 
they should be frozen in a freezer at −20°C to −40°C. It is recommended that these 
sample at least more then 100 ml should be storage in freezing condition for one year 
because of measuring some ions again.  Fig.5 shows the treatment procedure of water 
samples from sampling site to the laboratory. Transport and storage situation and its 
photo should be recorded. 
 

4.2.  Sediment 
 
The sediment sample is divided into strata as appropriate based on its condition and 
structure, and measured to determine the chemical composition and the species 
composition of diatoms in the various strata.  Each sediment sample is cut to 10 mm 
thickness by using a knife that does not contaminate the sample.  Each sample is 
air-dried and stored in clean glass or polyethylene bottles or bags(Photo.6).  The 
sediment sample should be stored in refrigerator less than 5°C for measuring sample 
again. Treatment procedure of the sediment sample is shown in Fig. 6. 

 
 
 
 
 
at sampling site 
 
 
transportation 
 
 
 
 
in laboratory 
 
                                                              
 
 
 
  
 
 
 
 
 
 
 
 
 

Lake Sediment 

seal upperside of tube rubber cork 
transport in standing stage 

centrifuge 

dry in air 

measure species 
composition of diatoms 
and alkalinity 

analyze chemical 
composition in pore 
water 

put into glass bottle 
(or polyethylene bottle or bag) 

take core sample 

cut at 10mm intervals 

analyze chemical 
composition in mud 
and alkalinity 
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Fig. 6  Treatment procedure of lake sediment sample 
 

 
4.3. Plankton (diatom) 
 
The collected plankton should be dispensed into polyethylene bottles and transported to 
the laboratory under dark conditions. 
Identification of diatom species should be carried out by a specialist in the group. If the 
lake monitored is at risk of acidification and identification of diatoms is not possible, it 
is desirable to store fixed samples or diatom slides. Taking microscopic photographs of 
algal samples is also recommended. 
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5.  Analysis in laboratory 
 
5.1. Analytical methods 
 
5.1.1.  Water  
 
The analytical methods for water quality are listed in Table 5-1-1. Analytical procedures 
for these parameters are described below. 

 
Table 8. Analytical methods suggested for water quality 

 Parameters Analytical Methods 

1)a pH Glass electrode (preferably with the electrode of 
non-leak iner cell) 

2) a EC Conductivity Cell 

3) a Alkalinity Gran’s plot titration method or pH4.8 endpoint 
method; Titration by Burette or Digital Burette with 
pH Meter 

4) NO3
−, NO2

−, PO4
3−, 

SO4
2− 

Ion Chromatography (preferably with suppressor) 
or Spectrophotometry 

5) NH4
+ Ion Chromatography 

or Spectrophotometry (Indophenol blue)b 

6) Ca2+, Mg2+, Na+, K+ Ion Chromatography or Atomic Absorption/Emission 
Spectrometry  

7) Cl− Ion Chromatography or Titration 

8) DOC or TOC Combustion-Infrared Method or Wet-Oxidation 
Method 

9) Chlorophyll a SCOR/UNESCO Method  

10) Total P Persulfuric Decomposition Method 

11) Total N Persulfuric Decomposition Method 

12) a SS 1 μm Glass Fiber Filter method 
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13) Total dissolved Al  Atomic Absorption Spectrometry with Graphite 
Furnace, ICP Emission Spectrometry or ICP/MS  

14) Reactive Al  Lumogallion method, spectrophotometry  

 COD Potassium Bichromate Method (or Acidic Potassium 
Permanganate Method) 

15) DO DO Meter Method or Winkler-Modified Sodium 
Azide Method  

Note: a, applied for non-filtered sample; b, not recommended if the biocide, thymol, is 
used in sample collection. 
 
0) Pure water, reagent and standard material for analysis 
 Pure water and reagent etc. for analysis should be confirmed to be not interfare with 
the target analysis matter before analysis. Moreover, the blank value for the target 
analysis matter should be needed to decrease as possible. 
 
i)Pure water 
 Pure water for analysis, rinse and dilution for sample should be used less than 
0.15mS/m 
 
ii)Standard solution and standard sample 
 Because the measured values are calculated based on measered results of collected 
sample and standard sample, standard solution and standard matter certified the 
traceability shouled be used. 
 
iii)Certified Refference Material 
Certified Refference Material(CRM) is certified the concentration and used for the 

management of analysis instrument. For daily management of instrument, artificial  
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1)  pH 
The pH of a sample is related to the free acid activity as the negative logarithm of the 
hydrogen ion concentration by the equation  
 
                        pH = - log (H+)       
 
where (H+) is the activity or concentration of free hydrogen ions.  The pH of a 
sample is determined electrometrically, using a standard pH meter with a glass (H+) 
electrode in combination with a reference electrode.  The glass electrode potential 
varies as the activity of H+ ion in solution. The pH meter should be sensitive enough 
to measure pH up to ± 0.01 pH unit and be calibrated before and after measurement at 
least at two points (among pH values of 7.0 and 4.0 or 7.0 and 9.0) in the expected pH 
range. The temperature effect on electrometric pH measurements can be controlled by 
using instruments that have temperature compensation.Maintaenace of the standards 
and samples at 25±0.5°C in a water bath is recommended. 

 
1-1) Apparatus  
 

a. pH meters are commercially available with different specifications and options.  A 
pH meter should have both an intercept and slope adjustment and should be capable 
of measuring to ±0.01 pH unit. Two electrodes should be used with the pH meter.  A 
measuring glass electrode is sensitive to hydrogen ions. The reference electrode can 
be calomel, or silver/silver chloride; other reference electrodes can also be used as 
long as they have a constant potential. Combination electrodes with both measuring 
and reference functions are preferable since they require less of the sample to be used. 

 
pH electrodes should be stored in deionized water (when the room temperature is 
above 25 °C, it is not recommended to keep an electrode in deionized water for a long 
time, because electrodes are prone to be attacked by photosynthetic algae), in a 
7.4-mS/m KC1 standard, in 10-4 M acid (H2SO4) solution or in filling solution. Prior 
to use, the pH electrode should be thoroughly rinsed with deionized water. 
 
One of the chief problems that occurs with pH measurements is the aging of the 
electrode. Reference solutions, which have a known pH and conductivity similar to 
those of the samples, should be used for checking the pH electrode. These solutions 
should be stored under refrigeration and replaced when solution pH or conductivity 
are seen to have changed. If the pH of the reference sample has changed from the 
previous measurement by more than 0.10 pH unit but conductivity has not changed, 
the electrode should be checked. The measured pH value is recommended to agree 
within ±0.02 pH unit of the expected value. If large differences are observed, a new 
solution is prepared from a concentrated calibration solution (commercially available 
standard reference materials). If performance is still inadequate, the electrode must be 
replaced.  If possible, checking pH calibration with a series of dilute mineral acids 
(ex. pH 4.0, 4.2, 4.4, 4.6, 4.8, 5.0 with HCl) once in a month, is recommended to 
obtain good pH values. For the preparation of these solutions, dilute 10, 6.3, 4.0, 2.5, 
1.6, and 1.0 ml of 10-3 mol/L HCl solution to 100 ml with deionized water, 
respectively. 
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b. Thermometer 
c. Water bath of 25°C temperature is recommended. If a temperature controlled water 
bath is not available, use of water bath without temperature control but containing at 
least 5 L of water may be considered. 
d. Plastic or glass vessel corresponding to the diameter of the cell used 
e. A commercially available primary standard buffer solution with a pH of 4.01(4.0),  
6.86 (7.0) and 9.18(9.0) should be used, having guaranteed traceability. 
 

1-2) Reagent solution 
 A commercially available primary standard buffer solution with a pH of 4.01(4.0),  
6.86 (7.0) and 9.18(9.0) should be used, having guaranteed traceability. 

 
1-3) Calibration 

i) Switch on the pH meter and install the electrodes and thermometer. 
ii) Rinse the pH electorodes with deionized water carefully and wipe drops off the 
electrode with soft paper or something. 
iii) Use the pH 6.86(7.0) buffer solution to set the intercept of pH response and 
temperature control. Then repeat ii). 
iv) Use the pH 4.01(4.0) or 9.18(9.0)buffer to adjust the slope control of pH response 
and temperature control. Then repeat ii).  
v) Check the measured pH value to be within 0.02 pH unit of the buffer value. 

 
1-4) Measurement procedure 

The manufacturer’s directions for operation of the instrument should be followed. 
i) Place the sample solution in a clean plastic or lass vessel to cover the sensing 
elements of the electrode. 
ii) Rinse the pH electorodes with deionized water carefully and wipe drops off the 
electrode with soft paper or something. 
iii) Immerse pH electrode in the sample vessel and swirl the sample gently. 
iv) Allow the electrode to equilibrate and measure the pH of the sample until a 
constant value is obtained unit. Record the pH value and temperature of the sample.  

 
Notice 

i) The pH electrode in long time dried condition should be filled in the deionized 
water until achieve equilibrium. 
ii) If the pH electrode is unclean, wash it with a cleanser or hydrochloric acid in short 
time and wash with deionized water enough. 
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2)  Electric Conductivity (EC or Λ) 
Electric conductivity is recommended to be measured by a conductivity meter at 
25±0.5°C using a water bath. If it is measured at any other water temperature (t °C), 
its value (EC (t)) is corrected with the following equation to the value (EC (25)) at 
25°C.  
 

EC(t) = EC(25) × [1 + 0.022 × (t – 25)] 
 
The electric conductivity of a solution is the reciprocal value of its resistance and can 
be directly measured using a conductivity bridge with a measuring cell.  The 
conductivity varies with the temperature of the solution and is proportional to the 
concentration and the species of free ions present in the solution.  Since the 
conductivity also depends on the electrode area and its spacing, the measuring 
apparatus has to be calibrated to obtain the cell constant or to adjust the meter.  A 
KC1 solution of known concentration and conductivity is used for calibration. The 
conductivity has to be measured before the pH to avoid any possible error due to salt 
contamination from the pH electrode. 

 
2-1) Apparatus 

 
a. The conductivity bridge and cell must have a measurement range of  

0.1-100mS/m.  The precision of the conductivity meter has to be within ±0.5% of 
the range and have an accuracy of ±1% of the range. 

b. Platinum conductivity cell 
c. Thermometer 
d. Water bath of 25°C temperature is recommended. If a temperature controlled water 

bath is not available, use of water bath without temperature control but containing 
at least 5 L of water may be considered. 

e. Plastic or glass vessel corresponding to the diameter of the cell used 
 
2-2) Reagent solution 
 

a. Stock solution A, 0.1 M -KC1 - 7.456g of predried (2h at 105°C) KC1 dissolved in 
deionized water, and diluted to 1000 ml at 25°C with deionized water. 

b. Stock solution B, 0.01 M -KC1 -10 ml of 0.1M -KC1, dilute to the mark of 100 ml 
at 25°C with deionized water.  

 
2-3) Calibration 

 
Calibration for conductivity measurement is multipoint. With each set of samples, a 
set of 0.0001M-, 0.0005M-, and 0.001M- KC1 solutions should be prepared from 
0.01 M- KC1 stock solution by dilution with deionized water. The conductivity of the 
deionized water should also be measured.  The specific conductivity of known KC1 
solutions (Table 2)  should be expressed in a graph.  The sample conductivity can 
then be read directly from this plot of measured conductivity vs. the specific 
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conductivity. 
 

Table 2  Conductivity of KC1 solution at 25°C 
Concentration Conductivity 

M mS/m
0.0001 1.494 
0.0005 7.390 
 0.001 14.700 

 
2-4) Measurement procedure 

 
The manufacturer’s directions for operation of the instrument should be followed.  
i) The samples and the standard solutions are recommended to be measured at 25 °C 
in a water bath if available．  
ii) The cell must be rinsed thoroughly with deionized water between measuring each 
sample and excess water should be shaken off.  The conductivity cell must be kept 
clean. 
iii) The measured value should be expressed to 0.01 mS/m.  If the temperature of the 
sample is not 25°C, correct the measured value to 25°C  (Table 3). 
 

Table 3   Conductivity of 0.0005M KC1 
Temperature Conductivity 

°C mS/m
20 6.68
21 6.82
22 6.95
23 7.10
24 7.24
25 7.39
26 7.54
27 7.69
28 7.84
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3)  Alkalinity  
3-1) Gran’s plot titration method 
Gran’s plot titration method is recommended for meaurement of alkalinity. Detail 
theoretical points are explanated in Appendix 4. 
i) Gran’s ANC and alkalinity 
The previous manual has adopted the fixed endpoint titration with an end point of 
pH=4.8 as a method to measure alkalinity; however, the Gran’s plot titration method is 
recommended to avoid many of the problems encountered with the fixed endpoint 
titration. Gran’s plot titration method is considered to be one of the most precise 
methods to measure acid neutralizing capacity (ANC). ANC is defined as the sum of 
base cation equivalent concentration (CB) minus the sum of strong acid anion equivalent 
concentration (CA) as shown in equation (1). 
ANC = ΣCB − ΣCA                                      (1), 
where 
ΣCB = Na+ + K+ + NH4

+
 + Ca2+ + Mg2+

 + Aln+ + Mn2+ + Fe3+    (2) 
ΣCA = F- + Cl- + NO3

− + SO4
2−

                                       (3) 
 
For most of the clear surface water, in which organic acid anion contributes little to 
ANC, electroneutrality requires that the positive electric charge equals to the negative 
electric charge in the solution as shown in equation (4). 
(CB) + H+= CA + HCO3

−                                  (4) 
 
Combining equations (1) and (4), ANC can be expressed as  
ANC = HCO3

− − H+                                      (5) 
 
Different from alkalinity, ANC has not only positive value but negative value, and a 
negative value of ANC is recognized as a definition of acidification of surface water in 
many reports.  
For most of the clear surface water, the relationship between alkalinity and ANC is 
described as, 
ANC = Alkalinity − H+                 (6) 
because the alkalinity measurement by the fixed endpoint titration with an end point of 
pH = 4.8 is designed to measure HCO3

-. 
 
Comparison data between pH4.8 method and Gran’s plot titration method was shown in 
Appendix 4. 
 
ii) Equipment and reagent 
Gran’s plot titration method requires a pH meter with a precise electrode, an automatic 
titrator or a micro pipette which can disperse 0.5 mL of solution precisely and a 
magnetic stirrer with a Teflon coated magnet. 0.01N HCl is recommended as an acid 
titrant. 0.01N H2SO4 is also usable. 
 
Since all of the solution including sample solution and standard solution should be kept 



 Manual for Inland Aquatic Environment 

35 
 

at the same temperature, a constant temperature room is preferred for this method. 
When a constant temperature room is not available, heating and coloring devices such 
as a peltier device are required to keep the temperature of the solution constant. 
 
A pH meter which indicates at least three places of decimals of the pH value or a pH 
meter which indicates mV below decimal points is required. 
  
iii) Procedure 

 All of the sample solution and the standard solution should be kept at the same 
temperature within ± 0.5 °C. 

 The pH meter should be calibrated with standard solution with pH values of 4 and 
1.68, since the determination of ANC by Gran’s plot titration method uses pH 
region between 4 and 3. At the same time, check the slope of the electrode, 
theoretically + or – 59.2 mV/pH at 25°C. If the slope differs more than 10% from 
the theoretical value (Table 1), rinse the electrode according to the manual for the 
electrode.   

 
Table 9 Theoretical slope of a pH electrode 
Temperature(°C) Slope(mV/pH) 

10 56.2 
15 57.2 
20 58.2 
25 59.2 
30 60.2 

 
 Put a 50 ml of sample solution into a beaker and stir it gently by a magnetic stirrer. 
 Measure the pH value after the indication has been stabilized, which is the initial 

pH of the sample. 
 Put a 0.5 mL of 0.01N acid titrant into the solution, and then read the pH value. 

Repeat adding a 0.5 mL of the acid titrant until the pH value decreases less than 3.4. 
As far as the pH value is more than 4, it is OK for you to add a 0.5 mL of the acid 
titrant before stabilizing the indication, because the calculation of ANC by Gran’s 
plot titration only requires the pH date below 4. When the pH value decreases 
below 4, careful reading of the pH value is required.  

 If the pH meter does not have an indication of three places of decimals of the pH 
value, read mV instead of pH, and convert mV into pH according to the relation 
between the pH and mV obtained in the calibration of the standard solution. 

 
iv) Analysis 
After the measurement, make a graph indicating the relationship between the volume of 
the acid titrant added to the solution and H+ in the solution. Note that the H+ in the 
solution should not be expressed in the concentration but an amount of H+. Take care 
that the total volume of the sample solution is changed according to the volume of the 
added acid solution. Table 10 shows an example of the observational data of the pH and 
the amount of H+ in the solution. 
 
Table 10 An example of Gran’s plot titration  
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Va(ml) E(mV) ｐH 〔H+〕(μmol/l) Vt(ml) H+(nmol)
0 -49.0 7.708 0.02 50 1.0

0.5 -38.1 7.518 0.03 50.5 1.5
1 -29.8 7.373 0.04 51 2.2

1.5 -23.2 7.258 0.06 51.5 2.8
2 -16.4 7.139 0.07 52 3.8

2.5 -1.9 6.887 0.13 52.5 6.8
3 13.7 6.615 0.24 53 12.9

3.5 48.7 6.005 0.99 53.5 52.9
4 60.7 5.795 1.60 54 86.5

4.5 93.2 5.229 5.90 54.5 321.8
5 152.3 4.199 63.28 55 3480.6

5.5 173.4 3.831 147.60 55.5 8191.6
6 184.7 3.634 232.30 56 13008.7

6.5 192.4 3.500 316.42 56.5 17877.6
7 198.2 3.399 399.36 57 22763.3

7.5 202.8 3.318 480.33 57.5 27619.0  
 
Va: the volume of the acid titrant added to the solution 
Vt: total volume of the solution 
 
Plot the amount of H+ against the volume of acid titrant added (Va) according to Table 9, 
you will find a linear relationship between both of them near the end of the titration 
(Fig..7).  
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Fig.7 The change in the amount of H+ against the volume of the acid titrant added. 
 
Select a linear region to make a linear regression. At least 4 points are required for the 
regression. The intercept of the titrant volume axis gives you the equivalent point of the 
titration (Ve) (Fig.8). 
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Fig. 8 Extrapolated equivalence point volume by a linear regression. 
 
 
ANC (μeq L−1) is calculated by the following formula; 
ANC = C × F × Ve × 1000/Vs                    (7) 
where C is the acid concentration used for the titration, here 10 μeq L−1 
F is a factor of the acid, 
Ve is the equivalent volume (ml), 
Vs is the initial volume of the sample solution, here 50ml 
 
In the case of Table 2, Ve was calculated to be 4.66ml as shown in Fig. 2. 
The factor of the acid titrant (F) used was 1.003 in this case, then,  
ANC = 10 × 1.003 × 4.66 × 1000/50 
= 935 μeq L−1 
 
v) Limitation 
Gran’s plot titration cannot be applied to the water containing high concentration of 
organic acids. Some of the organic acids still dissociate at pH level of 3.4, and bring 
error in Gran’s plot titration. Gran’s plot titration should be applied to surface water 
with a DOC concentration less than 3 mg L−1.  
 
3-2) pH 4.8 endpoint method 
Alkalinity is titrated by a pH meter to the end-point of pH 4.8 and expressed as 
milliequivalent per liter (meq L−1). The titration with 0.01 mol (or 0.001 mol) H2SO4 is 
done with a digital burette or burette.  The glass electrode of pH meter is immersed in 
the sample vessel and detects the varying pH as 0.01 mol or (0.001 mol) H2SO4 is added 
while the titration is going on, the water sample should be gently swirled by magnetic 
stirrer.  Alkalinity X is calculated with the following equation.  

Ve 
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   X = a · (1,000 / sample mL) · (factor of standard sulfuric acid) · 0.02 
 
      a : titration volume (mL),  0.02 : meq / mL 0.01mol H2SO4 
 
Preparation of standard 0.05mol Na2CO3 solution: 
Weigh precisely 1.33 g of Na2CO3， which is dried in a muffle furnace at 500 to 600 °C 
for 40 to 60 minutes and cooled in a desiccator. The Na2CO3 should be dissolved and 
made up with distilled water to 250 mL in a 250 mL volumetric flask. 
 
Preparation of 0.01mol H2SO4 
0.05 mol H2SO4 : Add 3mL sulfuric acid to a 1 liter reagent bottle fully filled with 
distilled water and mix the solution well. The factor (f) of the solution should be 
determined by the following method. Add 25 mL of the standard solution of, 0.05 mol 
Na2CO3 to a conical beaker with a volumetric pipet. The 0.05 mol H2SO4 should be 
titrated in the beaker to an end-point of pH 4.8 by measuring with a pH meter and by 
swirling gently with magnetic stirrer. The factor of the 0.05 mol sulfuric acid is 
calculated by following equation. 
   f = 25 / x 
   x = mL standard Na2CO3 solution (0.05mol) used 
Adding 200 mL of the 0.05 mol H2SO4 solution to a 1000 mL volumetric flask, the 
solution is diluted with distilled water to 1000 mL. Similarly, the 0.001 mol H2SO4 
should be prepared by using the 0.01 mol H2SO4 solution. 
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4)  NO3
-, NO2

-, PO4
3-,SO4

2- 
These anions are analyzed by ion chromatography with anion separator and suppressor 
columns. This analytical method is same as that for wet deposition samples. 
Colorimetric method is also used, based on Standard Method for the Examination of 
Water and Wastewater (Greenberg et al., 1992) 

 
Preparation of a working standard solution of PO4

3- for the ion chromatography method: 
The determination of anions by ion chromatography requires a combined working 
standard solution of anions. One mg L−1 PO4

3- working standard solution is dissolved in 
1.4330 g of KH2PO4 with distilled water in 1000 mL volumetric flask. Ordinarily, the 
working standard solution of PO4

3- is prepared at 1 mg L−1 concentration. However, 
appropriate lower or higher combinations should be prepared according to anion 
concentration to be determined. 
 
Ion chromatography has been widely used in recent years to analyze anions in sample. 
Sulfate, nitrate, and chloride in sample are separated on an ion exchange column 
because of their different affinities for the exchange material.  The material commonly 
used for anion separation is a polymer coated with quaternary ammonium active sites.  
After separation, the anions pass through a strong acid cation exchange column 
(suppressor column) which exchanges all cations for H+ ions or an electric suppresser.  
Chloride, nitrate and sulfate are detected as acids by a conductivity detector.  Both 
isochratic and gradient methods are available for Ion Chromatographic analyses.   
 
Any anions with a retention time similar to that of the main anions could interfere. For 
example, when NO2

- exists, it elutes just after Cl-, which causes the peak to be 
asymmetric.   
 
The ranges of measured anion concentrations in sample and recommended detection 
limits are given in Table 4. 
 

Table 4 Measured Anion Concentration in Precipitation and Recommended  
Minimum Detectable Amount (MDA) 

Anion Range (μmol/l) MDA (μmol/l) 
SO4

2- <1 – 200 1 
NO3

- <2 – 300 1 
Cl- <1 – 1000 1 

NO2
- <0.2 – 10 0.2 

PO4
3- <0.1 – 3 0.1 

F - <1 – 30 1 
Br - <0.1 – 6 0.1 
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4-1) Apparatus 

 

a.  Ion chromatograph (example 1: YEW 7000, example 2:DX500 ) with a 
conductivity detector 

b.  Anion separator column (example 1: ICS-A13, example 2: IonPac AG4A-SC or 
AS11 + AS4A-SC ) 

c.  Anion suppressor column (example 1: HPS-SA-1, example 2:ASRS-1) 
d.  An integrator is recommended to process the chromatograms. 

 
4-2) Reagents and solutions (Isochratic methods) 
 
Example 1 

a. Concentrated eluent, 0.4M-Na2CO3/0.4M-NaHCO3 - dissolve 84.79g Na2CO3 and 
67.24g NaHCO3 in 2 liters of hot deionized water. 

b. Working eluent  4mM-Na2CO3/ 4mM-NaHCO3,  - dilute 40 ml of concentrated 
eluent to 4 liters with deionized water. 

c. Regenerant, 15 mM-H2SO4 - dilute previously prepared 1.5M-H2SO4 accordingly,  
d. Mixed stock solution -10.4 mmol/l SO4

2-, 16.1 mmol/l NO3
-, and 28.2 mmol/l Cl-  

(often commercially available,  otherwise prepare from reagents of high purity) 
e. Standard solution A – dilute 5 (or 2) ml of mixed stock solution to 500 (or 200) ml 

with deionized water ( 104μmol/l  SO4
2-,  161 μmol/l NO3

-,  and 282 μ
mol/l Cl-). 

f. Working standard solutions are prepared from standard solutions by diluting 20, 10 
and 2 ml of standard solution to 200 ml with deionized water prior to every 
measurement. 

 
Example 2 

a. Concentrated eluent, 0.18M-Na2CO3/0.17M-NaHCO3 -dissolve 19.6g Na2CO3 and 
14.28g NaHCO3 in 1 liters of hot deionized water. 

b. Working eluent 1.8mM-Na2CO3/ 1.7mM-NaHCO3      - dilute 40 ml of 
concentrated eluent to 4 liters with deionized water. 

c. Regenerant, 50 mM-H2SO4 - dilute previously prepared 5M-H2SO4 accordingly.   
d., e., f.,  same as example l. 
 

4-3) Measurement procedures 
 
Example 1 

a. Prepare new eluent and regenerator solutions (if required). 
b. Set up the chromatograph for most sensitive range 
c. Begin to pump the eluent and regenerant (if required) through the columns. 

Condition instrument for at least 30 minutes.  
d. Inject standard solutions through the loop injector (50 or 100 μl) and start 

analysis.  It is preferable that calibration curve will be constructed from at least 5 
working standard solutions   
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e. The injection should start from the highest concentration standard, followed by 
standards with decreasing concentrations to prevent erroneous high values for the 
first sample injected after the calibration series. In the case that there is little affect 
on sample analysis, for example, if injecting deionized water between the standard 
series and the first subsequent samples injection, injecting standard solution from 
lower to higher concentration could be acceptable.   

 f. Inject sample solution in the same manner as standard solutions.     
(when an auto sampler is available) 
d. Fill the auto sampler with standards and samples.  
e. Turn on the auto sampler to start analyzing samples. 
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5)  NH4
+  

NH4
+ is analyzed by ion chromatography with a cation separator column, or by 

colorimetry with indophenol blue setting the spectrophotometer at a wavelength of 630 
nm. These chromatography and colorimetric methods are the same as those for wet 
deposition samples. 
Nessler’s method (Colorimetric method) is also used. 
 
For measuring ammonium, automated or manual spectrophotometric determination with 
phenate is used.  A sample is mixed with alkaline phenol and hypochlorite to form an 
indophenol blue complex.  A 50℃ controlled temperature heating bath is used to 
increase the rate of color formation.  The transmitted light energy (630 nm 
wavelength) measured through the sample is a function of the concentration of 
ammonium ion in the sample.   
 
The detection limit of this method is 2μmol/l and the concentration range is 2-110μ
mol/l as NH4

+.  This range can be extended by sample dilution. The test tubes have to 
be closed throughout  the analysis.  Elevated concentrations of ammonium in the 
laboratory air will result in a positive interference. Wash sample cups with deionized 
water immediately prior to use and rinse cups again with portion of the standard or 
sample to be analyzed. It is worth noting that this method requires more skill  and 
training to get good data compared with other instrumental analyses.  
 
5-1) Apparatus 
 
- Spectrophotometer with a 630 nm setting 
- Heating bath (50°C) 
- Glass test tubes with ground-in stoppers 
 
5-2) Reagents and solutions 
 
- Stock solution 5.54 mmol/l - dissolve 0.2965 g NH4Cl (dried at 105°C) in deionized 

water and dilute to 1000 ml. 
- Alkaline phenol: 3.5 g of sodium hydroxide (NaOH) + 8.5 ml  phenol + 0.04g sodium 

nitroprusside in 100 ml deionized water; refrigerate the solution at 4°C for a period 
not exceeding 1 week; prepare fresh weekly 

- Sodium hypochlorite (NaOCl) solution - dilute 250 ml of 5.25 % NaOCl to 500 ml 
with deionized water 

 
5-3) Measurement procedure 

 
a. The spectrophotometer should be on for 30 minutes before proceeding 
b. Put the 5 ml of sample in the test tube, add 15 ml of deionized water, 0.5 ml of 

alkaline phenol solution, and 0.5 ml of sodium hypochlorite solution; close the test 
tube with glass stopper 

c. Set the heating bath to  50 °C, leave the sample in the heating bath for 2 hours and 
measure the sample with the spectrophotometer at 630 nm 
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6)  Ca2+, Mg2+, Na+, K+ 
These cations are analyzed by ion chromatography or atomic absorption spectrometer.  
These are same as those for wet deposition samples. 
 
6-1) Ion chromatography 
 
 Besides anion analyses, ion chromatography has also been widely used in recent years 
to analyze cations in water sample.  The principle is the same as that of anion 
determination except that different column materials are used and that the suppressor 
column is often omitted.  The material commonly used for cation separation is a cation 
exchange resin with active surface.  Supressor columns are used (example 2:DX500), 
or sometimes not used (example 1: YEW7000).  Sodium, ammonium, potassium, 
calcium and magnesium ions are detected by a conductivity detector, without changing 
the eluent when certain columns (example 1: ICS-C25 or C45, example 2: CG14 + 
CS14 with CSRS-1 recycle supressor) are used.  In other columns ( example 1:. 
ICS-C15) monovalent cations (Na+, NH4

+, K+) are determined using an eluent and then 
divalent cations (Mg2+ and Ca2+ ) are determined using another eluent.(Figures 3) 
 
Any cations with a retention time similar to that of the main cations could interfere. For 
example, in samples with high concentration of  Na+, the peak of NH4

+ becomes 
asymmetrical and often causes  a significant error.  In this case, measurement using 
more dilute eluent could improve the separation of peaks, or gradient methods may be 
used. 
The ranges of measured cation concentrations in precipitation and recommended 
detection limits are given in Table 5. 
 
Table 5  Measured Cation Concentration in Precipitation and Recommended Minimum 

Detectable Amount (MDA) 
Cation Range (μmol/l) MDA (μmol/l) 

Na+ <2 - 900 1 
NH4

+ <3 - 1000 1 
 K+ <1 - 100 0.3 
Ca2+ <0.5 - 300 0.2 
Mg2+ <1 -  200 0.4 

 
6-1-1) Apparatus 
 

a.  Ion chromatograph (example 1:. YEW 7000, example 2: DX100) with a 
conductivity detector 

b.  Cation separator column (example 1: ICS-C25, example 2:CG14 + CS14) 
c.  An integrator is recommended to process the chromatograms. 

 
6-1-2) Reagents and solutions (Isochratic methods) 
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Example 1 
a. Concentrated eluent, 1 M-Tartaric Acid   
b. Working eluent, 5mM-Tartaric Acid / 1 mM-2,6 PDCA (2,6-Pyridinedicarboxylic 

acid), -Add 0.167g  of 2,6 PDCA to 5 ml of concentrated eluent and make up with 
deionized water to 1 l. 

c. Mixed stock solution (a mixture of 1000 mg/l of each chemical  species)  
d. Standard solution A  
e. Working standard solution 

 
Example 2 

a. Concentrated eluent, commercial methane sulfonate (reagent grade) 
b. Working eluent, 10 mM methane sulfonate- dilute 0.65 ml of concentrated eluent 

in 1 l deionized water 
c., d. f., the same as example 1 
 

6-1-3) Measurement procedure 
 
a. Prepare new eluent and regenerator solutions. 
b. Set up the chromatograph for the most sensitive range 
c. Begin to pump the eluent through the columns. Condition instrument for at least 30 

minutes. 
d. Inject standard solutions through the loop injector (50 or 100 μl) and start 

analysis.  It is preferable that calibration curve will be constructed from at least 5 
working standard solutions   

e. Turn on the auto sampler switch to start analyzing samples. The injection should 
start from the highest concentration standard, followed by standards with 
decreasing concentrations to prevent erroneous high values for the first sample 
injected after the calibration series. In the case that there is little affect on sample 
analysis, for example, if injecting deionized water between the standard series and 
the first subsequent samples injection, injecting standard solution from lower to 
higher concentration could be acceptable.   

f. Inject sample solution in the same manner as standard solutions.   
(when an auto sampler is available) 

d. Fill the auto sampler with standards and samples.  
e. Turn on the auto sampler to start analyzing samples. 
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6-2) Atomic absorption (and/or emission) 
 
Atomic absorption spectrometry is a simple and rapid procedure that can be used to 
determine Na+, K+ ,Ca2+ and Mg2+  in water sample. Detection limits, sensitivity, and 
optimum range vary depending on the manufacturer and the atomic absorption 
spectrophotometer model. 
  
The low concentration of Na+, K+ ,Ca2+ and Mg2+ in sample requires using very 
sensitive procedures (see Table 6). In flame atomic absorption spectrometry these 
metals are atomized directly in a flame.  A light beam from a lamp, whose cathode 
contains a specific metal, first passes through the flame containing the atomized sample 
and then enters a monochromator whose detector measures the current caused by the 
absorption of light (Fig. 4).  Since the wavelength of the light absorbed is 
characteristic for individual metals, the light energy absorbed by the flame is 
proportional to the metal concentration in the sample measured . 

 
Table 6  Range of Measured Metal Concentrations and  Recommended Limits of 

Detection 
Metal Range (μmol/l) Detection Limit  (μmol/l)
Na+ 0.4 – 90   0.4 
 K+ 1 – 30   1 
Ca2+ 0.2 – 80   0.2 
Mg2+ 0.2 – 20   0.2 

Detection Limit is defined as S/N=2 
 
6-2-1) Apparatus 

 
a.  Atomic absorption (and/or emission) spectrophotometer 

Single- or dual-channel, single- or double-beam instrument having monochromator; 
photomultiplier detector; adjustable slit; a wavelength range of 190 to 800 nm; a 
slot burner system, power supply and amplifier; and a suitable recorder of PC 
(Figure 4) 

b.  Hollow cathode lamps for Na, K, Ca and Mg. 
Single-element lamps and multielement lamps can be used.  For the determination 
of Na and K, flame atomic emission measurement can also be used, when the 
instruments has devices for it. 

c. Compressed gases and pressure-reducing valves - 
Two cylinders of clear acetylene are necessary; the air may be supplied from a 
laboratory compressor (with a cleaning unit) or a cylinder of compressed air. 
 

6-2-2) Calibration 
 
a.  Prepare stock standard solution from high purity chemicals (preferably metals) 

using deionized water and HNO3 (conc. spectrograde purity) at a concentration of 
1000 mg of metal/l.  Commercially available standard solutions may be used. 

b. Prepare a blank (use deionized water and nitric acid- and/or lanthanum nitrate 
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solution) and six calibration standard solutions by diluting the stock metal solution 
to various concentrations in appropriate ranges for each set of analyzed samples.  
The same stock nitric acid-and/or -lanthanum nitrate must be added to both the 
samples and the calibration solutions. 

 
6-2-3) Procedure 
 
Because of the many differences between atomic absorption spectrophotometers 
detailed instructions cannot be formulated; the analyst should follow the manufacturer’s 
operating instructions for the particular instrument. In general, operations are as 
follows: 

a. Switch on the analyzer 
b. Align the light source for maximum response 
c. Ignite the flame 
d. Allow the instrument to warm up (at least 15 minutes) 
e. Reset the wavelength 
f. Optimize and adjust the nebulization rate for maximum response 
g. Adjust the burner position for maximum response 
h. Prepare a full calibration curve and analyze one standard after every 20 samples 
 

Table 7 gives  examples of the operating conditions for each metal determined by  
atomic absorption /emission spectrometry with an air/acetylene slot burner. 
 

Table 7  Atomic absorption (AA)/emission (AE) spectrometry of metals 
              

Mode 
Na K Ca Mg 

AA or AE AA or AE AA AA 
fuel and flame 

condition 
Air-acetylene 
Stoichiometric

air-acetylene
stoichiometric

air-acetylene
rich flame 

air-acetylene
stoichiometric

Analytical 
line(nm) 

589.6 766.5 422.7 285.2 

  
Addition of lanthanum nitrate solution is effective to eliminate the interference of 
co-existing anions and of unequal ionization ratio in the flame between  the sample 
and standard solutions.  It is important to add the correct amount of  lanthanum 
solution so that the  lanthanum concentration in both the samples and the working 
standard solutions are similar.  
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7)  Cl− 
This anion is analyzed by ion chromatography with anion separator and suppressor 
columns. Cl− is also analyzed by titration respectively.  
 
7-1) Ion chromatography 
This analytical method is same as 4) NO3

-, NO2
-, PO4

3-,SO4
2-. 

 
7-2)Titration(argentometric method) 
The detail of analytical methods should be referred to Standard Method for the 
Examination of Water and Wastewater (Greenberg el al., 1992) 
 
7-2-1) Apparatus 
Burette 
 
7-2-2) Reagents and solutions 
K2CrO4 solution (K2CrO4 50g in 200ml water, compound with AgNO3(5w/v%) until a 
little the red-brown deposition. After filtered it, mixed with water to 1L) 
0.01mol/L NaCl solution 
0.01mol/L AgNO3 solution 
 
7-2-3) Measurement procedure 
The sample 100ml is added K2CrO4 solution 0.5ml and AgNO3 solution till 
non-disappeared light orange color, and record the volume of AgNO3 solution(a). 
In the same way, distilled water of 100ml and 0.01mol/L NaCl solution of 5.0 ml are 
added K2CrO4 solution 0.5ml and AgNO3 solution till non-disappeared light orange 
color, and record the volume of AgNO3 solution(b). 
 
7-2-4) Calculation and report 
 
Cl mg/L = { a – (b – 5/F)} x F x 1000 / sample volume x 0.3545 
 
F = 20 / (c – d ) 
 
(c) is calculated the volume of AgNO3 solution for the deposition against 0.01mol/L 
NaCl solution of 25 ml are added K2CrO4 solution 0.2ml 
(d) is calculated the volume of AgNO3 solution for the deposition against 0.01mol/L 
NaCl solution of 5.0 ml and distilled water of 45ml 
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Expression of results of ion analysis: 
Analytical results are expressed as milligrams per liter (mg L−1) in this manual. The 
units of milliequivalents per litre (meq L−1) and millimoles per liter (mmol L−1) are 
valuable for checking analysis by anion-cation balance, as used in Technical Manual for 
Monitoring Wet Deposition and SI unit. 
 
Table 8 represents factors for converting the units of ion concentration among 
milligrams per liter, milliequivalents per liter and millimoles per liter.  
 

Table 11  Conversion factors 
        1 mg L−1    =    1/k1 meq L−1   =     1/k2 mmol L−1     

k1 k2 

Cation 
 NH4

＋ 
 Ca2＋ 
 Mg2＋ 
 Na＋ 
 K＋ 
 Al3＋ 
 Pb2＋ 
 
Anion 
 NO3

− 
 NO2

− 
 SO4

2− 
 Cl− 
 PO4

3− 

 
18.04 
20.04 
12.15 
22.99 
39.10 
8.994 

      103.6 
 
 

62.00 
46.01 
48.03 
35.45 
31.66 

 
18.04 
40.08 
24.30 
22.99 
39.10 
27.00 

      207.2 
 

 
62.00 
46.01 
96.06 
35.45 
94.98 
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8)  Dissolved organic carbon (DOC) or Total organic carbon (TOC)  
The filtered with 0.45μm pore size filter water sample is measured by a nondispersive 
infrared analyzer (TOC analyzer) after removing carbonate and bicarbonate by 
acidification ( pH ≤ 2 ) with phosphoric acid and aerating with nitrogen gas. 
Otherwise, after add 0.2 potassium peroxodisulfate and 0.5 mL of 0.4 mol phosphoric 
acid solution to the filtered water sample ( 5 - 10 mL ) contained in a glass ampul and 
remove inorganic carbon by aerating with purified oxygen or nitrogen, seal the ampoul 
and digest 4 h by heating the sample at temperature between 116 and 130 °C in an 
autoclave. The resultant carbon dioxide (CO2) is measured by a nondispersive infrared 
spectrometry. 
 
DOC 
Preparation of DOC ( 1.0 mg carbon ) standard solution. 
Organic carbon stock solution : Dissolve 2.1254 g anhydrous potassium biphthalate 
C8H5KO4, in carbon-free water and dilute to 1000 mL , 1.00 mL = 1.00 mg carbon. 
Alternatively, use any other standard organic carbon containing compound of adequate 
purity, stability, and water solubility. Preserve by acidifying with H3PO4 or H2SO4 to pH 
≤ 2. 
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9)  Chlorophyll a: SCOR/UNESCO Method 
All photosynthetic algae and cyanobacteria contain chlorophyll-a as one of the pigments 
in the photosynthetic process. Thus, the chlorophyll-a concentration is a useful and 
important indicator for estimating the standing crop and production by phytoplankton,  
state of rrophic level. The method of 
UNESCO/SCORE is recommended.  
 
Reagents and apparatus 
i)  90% acetone solution: Add 100 ml 

DW to 900 ml acetone. Some add one 
spoonful of powdered magnesium 
carbonate per liter  

ii)  Glass-mortars 5 cm in diameter. 
 
Procedure 
An outline of the analytical procedure is 
shown in Fig. 9 
i) Filter about 0.2-2 liter of well-shaken 

sample water (V-ml) depending on 
trophic level through a 47-mm glass 
fiber filter (GF/C or GF/F).  

ii) Filtration should be done rapidly to 
allow swift transport of samples to the 
laboratory. Where distance is a 
problem, on-site filtration using a 
hand-type pump and filtration 
apparatus is recommended. In this 
case, filters should be dried and stored 
in a darkened desiccator and 
immediately refrigerated or frozen in a deep freezer. 

iii) Cut a filter with phytoplankton on it into the smallest pieces possible. Place 
them in a small glass–mortar with 1 or 2 ml of 
90%acetone solution and grind vigorously, 
reducing them to a pulp. Transfer contents 
carefully with small quantity of acetone solution 
for rinsing into a 15-ml plastic centrifuge tube. 
Stopper the centrifuge tube tightly, and store in a cold, dark place (preferably a 
refrigerator) until centrifugation to fully extract pigments. Centrifuge 3000-4000 rpm 
for 15 min. After centrifugation carefully decant the green supernatant into a 10-ml 
graduated cylinder and measure the volume (Ac-ml). 

iv) Use a blank of acetone solution and measure the absorbance of samples and 
blank at 750, 663, 645 and 630 nm, respectively, using L cm cells (usually  a 1-cm 
cell). If absorbance at 750 nm exceeds 0.05, centrifuge samples again.  

v) Subtract absorbance at 750 nm from 663, 645 and 630 nm, respectively, to correct for 
turbidity. These are called ab663, ab645 and ab630, respectively. 

Calculation 
 

filter lake water through 47-mm GF/C or GF/F

Cut a filter into the small pieces in a glass-mortar 

1-2 ml acetone solution

reduce the pieces to a pulp

transfer contents to a 15-ml centrifuge tube

centrifuge at 3000 rpm for 15 min

transfer the supernatant to a10-ml graduated cylinder 

measure the volume

measure absorbance at 750, 663, 645, 630 nm

Calculation

Fig. 19 Outline of procedures 
for chlorophyll determination. 
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Chla = 11.64 x ab663 – 2.16x ab645 ＋ 0.10 x ab630                              
Chlorophyll-a concentration mg per m3 (ug per liter) of water 

     = Chla x Ac x 
1000
V × L

                  

(See Text book:Fundamental limnology for inland aquatic environment monitoring on 
acidification by EANET (2004). 
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10)  Total P: Persulfuric Decomposition Method 
Shut tightly after adding 40 g L−1 potassium peroxodisulfate of 10 mL to 50 mL sample 
water in a 100 mL decomposing vessel and decompose with heating 120 °C in 
high-steam pressure autoclave during 30 minutes. Take the supernatant liquid of 25 mL 
in a 30 mL test tube after cooling the solution and put the solution in still condition 
during 20-40 minutes after adding 2ml of the chromophoric solution (72 g L−1 ascorbic 
acid (16.6 %) + (12 g L−1 ammonium molybdate-potassium antimonyl tartrate + 0.48 g 
L−1 potassium antimonyl tartrate) (83.3 %)) and mixing it. The solution is measured its 
absorbance at the wavelength of 880 nm by spectrophotometer. 
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11)  Total N: Persulfuric Decomposition Method 
Shut tightly after adding 40 g L−1 potassium peroxodisulfate of 10 ml to 50 ml sample 
water in a 100 mL decomposing vessel and decompose with heating 120 °C in autoclave 
during 30 minutes. Take the supernatant liquid of 10 mL in a 30 mL test tube with 
common stopper after cooling the solution and add the copper-zinc solution (0.4 g/l 
copper sulfate pentahydrate + zinc sulfate heptahydrate) of 1 ml and sulfuric hydragine 
of 1 ml and soak the solution in a water bath at 35 °C during 2 hours and cool the 
solution to laboratory air temperature. Add 4-aminobenzen sulfonamide of 1 mL and 
also add N-1-naphthil ethylenediamine dihydrochloride after putting the solution during 
five minutes in the laboratory air temperature. The solution is measured its absorbance 
at the wavelength of 540 nm by spectrophotometer using a blank standard sample.  
 
(The alternative method will be described by Prof. Kawakami later.) 
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12)  Suspended solids (SS): 1μm Glass Fiber Filter method 
SS (mg L−1) is defined for a filtered sample water of 1000 mL as a difference of the 
filter weights by using a precise balance before and after filtering of the sample 
water. 

 
i) Instruments and apparatus 

 Dryer 
 Glass-fiber filter (45 mm diameter) of 1 μm-pore size 

 
ii)  Procedure 

a) A glass-fiber filter, which has been filtered with pure water, has been dried at 105 
- 110 °C during one hour in a oven and is cooled in a desiccator during two hours.  
b) The filter is weighed by a precise balance  
c) Sample water (more than 500 mL) is filtered with the filter as the same way 
above-mentioned, and also has been weighed by a precise balance. 
d) Calculation as follow 
 
    SS = (Weight of filter including SS - Weight of filter) x 1000 / sample volume 
 

ii) Reporting 
SS is expressed as mg L− 1. 
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13)  Total dissolved Al  
Total soluble Al is analyzed by atomic absorption spectrometry with 
graphite furnace, ICP Emission Spectrometry or ICP/MS. 
 
If total soluble Al is higher than 200 µg L− 1, reactive Al is exptected to be analyzed by 
the lumogallion method according to the procedure 14). 
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14)  Reactive Al: Lumogallion method 
iii) Instruments 

 Fluorescence spectrophotometer 
 Water bath 

 
iv) Reagents 
a) 4% hydroxylamine hydrochloride (H3NO.HCl) 
b) 1% o-phenanthroline (C12H8N2) in 1M HCl 
c) 0.01% lumogallion (2,2',4'-Trihydroxy-5-chloroazobenzene-3-sulfonic Acid: 

C12H9ClN2O6S) 
d) 20% ammonium acetate (CH3COONH4) 

 
v) Procedure 

 Add a 0.4-mL aliquot of 4% hydroxylamine hydrochloride to an 8-mL portion of 
each sample and left the mixture for 30 min. 

 Then, succesively add 0.4 mL of 1% o-phenanthroline in 1M HCl, 0.2 mL of 0.01% 
lumogallion, and 1 mL of 20% ammonium acetate to the sample, and heat the 
mixture to 80 °C for 30 min.  

 After the mixture cooled to ambient temperature, measure the fluorescence 
intensities at λ = 576 nm (Exn. λ = 485 nm) and compare the results with a 
calibration graph for determination. 
 

vi) Reporting 
Reactive Al is expressed as µmol L− 1. 
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15)  Dissolved oxygen (DO): DO Meter Method or Winkler-Modified Sodium 
Azide Method 
 
15-1) DO meter  

DO concentration should be measured in the field by a DO meter (which has been 
adjusted before the observation) 

 
15-2) Wikler-Modified Sodium Azide Method 
i) Instruments 

a)  Burette  
b)  Erlenmeyer flask 
 

ii) Reagents 
a) MnSO4 solution (120 g MnSO4/H2O in 250 mL DW) 
b) Alkaline potassium iodide azide solution (Mix 2 solution in polyethylene bottle 

and kept in cool and dark condition:125 g NaOH and 37.5 g potassium iodide 
in 250 mL DW, 2.5g sodium azide in 10 ml DW) 

c) H2SO4 solution (H2SO4:water = 1:2) 
d) Sodium thiosulfate of 0.025 N 
e) the starch solution 
 

iii) Pre-treatment 
a) In the field, be injected the MnSO4 solution of 1 mL and the alkaline potassium 

iodide azide solution of 1 mL in order to the 100 ml DO sample water in the 
DO test-bottle for stopping a furthermore reaction and mixing fully after 
putting the stopper to the test-bottle. 

b) Carrying back to a laboratory by shutting off the sunshine and cooling in cooler 
box 
 

iii) Measurement procedure 
a)  injecting the H2SO4 solution of 1 mL, putting the stopper to the test-bottle and 
mixing the test-bottle. 
b)  The test solution should be titrated in a Erlenmeyer flask by the sodium 
thiosulfate of 0.025 N using the starch solution of 1ml after  
(See detailed measurment of Winkler Method in Text book:Fundamental limnology 
for inland aquatic environment monitoring on acidification by EANET (2004).  
 

iv) Reporting 
DO is expressed as mg L− 1. 

 
, 
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5.1.2. Plankton and atatched algae (diatom) (to be checked by Prof. Fukuhara) 
Concentration Cell density of phytoplankton in natural waters is often very low.We need 
to concentrate cells to appropriate density for measuring numbers and floral 
composition analysis.   

1.  For the samples which need concentration, transfer appropriate sample water 
fixed with formalin or Lugol’ solution on sites into a container (glass graduated 
cylinder).  

2.  Settle it for 4 days in the dark. 
3.  Discard the supernatant to concentrate plankton cells. 
4.  Decant the sample water to another samll volume of a container,  
5.  Continue 4 to gain sample water including an appropriate concentrated plankton 

cells 
6.  Measure the volume of finally concentrated sample water, divide to two portion, 

one for diatom analysis, another for other phytoplankton analysis in future (if 
possible). 

 
Cleaning of concentrated materials 
Method 1(Nagumo, 1995) is more convenient for cleaning of diatom samples than 
Method 2. 

 
1.  Method 1:Add equal volume of half-diluted bleaching solution (sodium 

hypochlorite solution for domestic use, detergent free) to the concentrated 
sample.  

2.  Stir the solution occasionally for 30 minutes. 
3.  Allow diatom cells to settle. 
4.  Decant and discard the supernatant, add distilled water, mix, and allow the 

materials to settle.Repeat this procedure several times to remove sodium 
hypochlorite thoroughly from the sample water. 

 
 Method 2: 
Caution: Treat carefully hot acid, because this reagents give severe injury to akin and eyes. Need a 
good ventilation room. 

1.  Add five volumes of concentrated sulfuric acid to the sample. Heat the mixture in 
a hood for 10 to 20 minutes until the color of the mixture turn to brown or black. 
Stop heating and add immediately about 5g of potassium nitrate to the mixture. 
Repeat this procedure until the mixture turns to opaque. 

2.  Allow the material to cool and settle. Stir the mixture well and add distilled water 
carefully. 

3.  Decant and discard the supernatant, add distilled water, mix, and allow the 
materials to settle. 
Repeat this procedure several times until acid is removed completely from the 
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sample.   
 
Slide preparation  

1.  Drop a small volume (200 to 500μL) of well mixed sample onto microscopic 
coverslips and allow to dry slowly. Then dry on a hot plate. 

2.  Invert the coverslips and place onto mounting media of high refractive index 
(Preurax or Mount media; Wako Chem. Co. Ltd., Hyrax) on a microscopic slide. 

3.  Warm to evaporate the solvent from mounting media and make the specimen 
permanent. 

4.  Label the slide(name of lake, sampling station, date etc.) . 
 

Count of diatom cell 
1. Identify and count the diatom cells at species level by a microscope. Count at least 

500 cells and show relative rate (%) of each species. 
2. Results are used for making a database and predictive models for pH.  

 
. 5.1.3. Sediment 
After a core sample of lake sediment is centrifuged, as much as possible without being 
touched by air, the pore water of the sediment is taken with syringe as the supernatant 
liquid for chemical analysis. Then the following ions should be analyzed, for example, 
by ion chromatography. 
  ・SO4

2-, NO3
-, NH4

+ 
  ・Pb, Pb-210 for estimating the date of accumulation 
  ・stable isotope of S to relate lake sediment to the origins of acidifying matters 
 
In addition, the core samples of lake sediment itself in separate strata should be 
analyzed for Pb by atomic absorption spectrophotometry with graphite furnace after 
acid extraction or ICP Emission Spectrophotometry or ICP-MS. 

 
Table 12  Analytical methods suggested for lake sediment and their pore water 

Parameter Analytical Methods 

NO3
- Ion Chromatography or Spectrophotometry 

NH4
+ Ion Chromatography or Spectrophotometry 

SO4
2- Ion Chromatography or HPLC 

Pb Atomic Absorption Spectrophotometry with Graphite

Furnace after Acid Extraction, ICP AES  
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 or ICP-MS 

  

  

 
Pb 
   
New version:  
Pb 
After Pb is extracted by acids (EPA 200.2 “Sample preparation procedure for 
spectrochemical determination of total recoverable elements”) the extracts is analyzed 
by atomic absorption spectrophotometry with graphite furnace (EPA 7010 “Graphite 
furnace atomic absorption spectrophotometry”). If the accuracy of measurement is not 
satisfactory due to low concentration of Pb in the sediment, or if the quality assurance is 
not sufficient due to interfering substances, the analysis of Pb should be the done by the 
solvent extraction method or by ICP-MS (EPA 200.8 Determination of trace elements in 
waters and wastes by inductively coupled plasma - mass spectrometry). ICP-MS 
analysis may be done according to methods EPA 6020 - 6020A “Inductively coupled 
plasma-mass spectrometry”, USGS Method I-5020-05 “Determination of Elements in 
Natural-Water, Biota, Sediment, and Soil Samples Using Collision or Reaction Cell 
Inductively Coupled Plasma–Mass Spectrometry”. Sample prepare is recomended to be 
done according to EPA 3050B “Acid digestion of sediments, sludges, and soils” or EPA 
3051A “Microwave assisted acid digestion of sediments, sludges, soils, and oils” or 
EPA 3052 “Microwave assisted acid digestion of siliceous and organically based 
matrices”.  
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6.  Quality assurance/quality control (QA/QC) program for Inland Aquatic 
Environmental monitoring 
 
6.1. Introduction 
 
It is desirable to assess synthetically whether evidence of acidification of inland water 
are observed or not, by evaluating chemical and biological characteristics of the inland 
water, quantity of atmospheric deposition and other parameters.  Some lakes are 
considered to reveal slow change in acidification, since the sensitivity to acid deposition 
differs from lake to lake.  Therefore, it is necessary to collect reliable data to detect 
exactly the sign of acidification. 
 
The objectives of QA/QC activities are to obtain reliable data that can be comparable 
among the countries of the East Asian region, as well as with other networks by 
ensuring data accuracy, precision, representativeness and completeness in acid 
deposition monitoring.  
 
To assure specific data quality, QC activities should be implemented for all the steps of 
the measurement activities, from sample collection to data reporting.  These QA/QC 
programs should cover all QA/QC activities, including the activities of Network Center, 
the National Centers and the sampling/chemical analysis organizations. 
 
6.2. Data quality objectives (DQOs)  
 
The required data quality objective (DQO) values can be different, depending on the 
objectives of programs. The DQO values define the desirable levels of accuracy and 
precision required by the program  
The main objectives of inland aquatic environmental monitoring are considered to be 
the understanding of trends in inland aquatic environment and/or verification of models 
on water quality.  For these objectives, DQO values same as those for the monitoring 
of wet deposition may be applied. (see Table 9). The participating countries are 
expected to make efforts to meet these DQOs. 
 
Table 13 Data quality objective values in monitoring on inland aquatic environment 
 
 a) Required accuracy and precision (unit: %) 

 
           Accuracy1)             Precision2)     

 
             ±15                  15         

 
 1) Accuracy is calculated by the following formula:  

    A = [(certified values)-(analytical values)]×100/(certified values)        
    2) Precision (Si) is calculated by the following formula: 

    Si = (Σdi
2/2Ni )1/2×100/Av 

 
where di and Av denote, the difference between the duplicate analyses and mean, 
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respectively (see Appendix 3 2.3), and Ni is the number of sample pairs in the 
reporting period. 

 
b) Detection limits and determination limits (both : determined as specified in Appendix 
3) 
 

 
    Items      Detection limits                Determination limits  
             μmol L-1     mg L-1           μ mol L-1    mg L-1 

 
     SO4

2-         0.3          0.03            1.0        0.10 
   NO3

-        0.5          0.03            1.5        0.10 
   Cl-          0.5          0.02            1.5        0.05 
   NH4

+        0.8          0.01            3.0        0.05 
   Na+         0.3          0.01            1.0          0.03 
   K+          0.3          0.01            1.0        0.04 
   Ca2+         0.2          0.01            0.6        0.03 
   Mg2+         0.3          0.01            1.0        0.03 
   Alkalinity    5 
   pH          Replicate measurement of RM should agree to within  
               ±0.05 pH value of RM. 
   EC          Replicate measurement of deionized water (EC: less than 
                0.15mSm-1) should be agree with ±0.02mSm-1. 

 
  RM: Reference material can be used as a laboratory working standard for inland  
      water analysis. 
 
 
6. 3.  Standard operating procedures (SOPs) 
 
SOPs are the procedures used in all the processes of the monitoring system, i.e. in the 
field, laboratory, and data management areas.  Each sampling and chemical analysis 
organization (laboratory) should make effort to prepare SOPs that meet the actual 
conditions of respective organizations, taking account of the technical manuals and the 
national QA/QC programs.  SOPs provide a method to ensure that all personnel follow 
the same procedures to avoid variance of data quality between personnel in charge, and 
that they conduct their works with good understanding of QA/QC.  In preparing SOPs, 
it is important that they are sufficiently specific and easy to understand, and that they 
should be reviewed and updated on the basis of latest information and circumstances.  
Appendix 2 presents major items that should be included in SOPs for the monitoring on 
inland aquatic environment. 
 
6.4. QA/QC for field operations 
 
6.4.1.  Sampling sites  
 
Sampling for inland aquatic environment should be done at the same sites with soil and 
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vegetation, in particular in acid deposition vulnerable areas where acid deposition 
causes or is likely to cause significant adverse effects.  
 
Sampling should be conducted in one of the sites that can be clearly defined in one of 
the two categories. 
 
6.4.2. Criteria for site selection  
 
It is recommended that harmonic lakes which are considered to be potentially 
susceptible to acidification should be selected.  If there is no harmonic lake, dystrophic 
lakes could be selected for monitoring. However, in this case, appropriate monitoring 
methods should further be investigated. Natural lakes have higher priority for selection 
of sites than artificial lakes. If appropriate lakes are not available, then springs, 
headwaters or rivers that are potentially susceptible to acidification and have little 
artificial influence, should be considered.  
 
It is desirable to choose monitoring lakes which are harmonic type, preferably having a 
depth of approximately 10m or less, a water retention time of 1 year or less, water area 
of 1 hector or more, low alkalinity (less than 0.2 mmolcL-1) or electric conductivity, 
minimal anthropogenic water pollution and no coverage of the surface with aquatic 
plants. 
 
6.4.3.  Representativeness survey of sampling sites and time 
 
Because the sampling point should be representative in the water bodies, it should be 
confirmed within half a year from the start of sampling, that the sampling site represents 
the water quality of the water body, by analyzing relevant items of surface water in 
several points (more than five sites including the center of the water body).  In the case 
that there are islands at the center of lake, the detailed survey is needed to decide a 
representative point in the lake. It is desirable that the monthly and hourly variations be 
investigated to evaluate the representativeness of a sampling site (more than 4 times, in 
each season) before starting the monitoring. For the time being, on-site measurement of 
water temperature and electric conductivity can be deemed as a substitute method for 
these investigations.  
 
6.4.4.  Documentation of conditions of concerned water bodies 
 
The information on characteristics of the water bodies concerned should be periodically 
reported to the Network Center through the National Center. 
 
6.4.5.  Collection and handling of samples 
 
a.  Registration of the personnel in charge of collection of samples and their 
     supervisors 
 
Each organization in charge of collecting samples will appoint persons to collect 
samples and their supervisors. The persons to collect samples should be well trained. 



Manual for Inland Aquatic Environment 

 66

The persons who collect samples at each site and their supervisors should be registered 
to the National Center. The name of the person who collects each sample should be 
recorded in the on-site record table. 
 
b.  Sample collection 
 
Surface water should be sampled directly by a clean polyethylene bucket or a dipper at 
the representative point of the lake. The duplicate samples should be collected at the 
same point. The water sample should be taken full up in well washed 2 L polyethylene 
or polypropylene bottle without air after washing by sample water. 
  
c.  Sampling frequency 
 
According to the guidelines on EANET and the technical manual for monitoring on 
inland aquatic environment, the monitoring on inland aquatic environment should be 
carried out with the frequencies as shown in 2.3.1 and 2.3.2.  
 
d.  Handling and transportation of samples 
     
Transportation of samples from sampling sites to chemical analysis laboratories must be 
done in cooler boxes filled in freezer packs.  
 
6.4.6.  On-site measurement 
 
Water temperature should be measured on site and should be recorded on the field 
reporting form.  Air temperature, transparency and outward appearance such as color 
are recommended to be measured on site and should be recorded on the field reporting 
form.  EC and pH are recommended to be measured in the water bath at 25°C in the 
laboratory.  If a temperature controlled water bath is not available, use of water bath 
without temperature control but containing at least 5 L of water may be considered.  
However, on-site measurement of pH and electric conductivity are useful as reference 
data.  
 
 
6.5. QA/QC for laboratory operations 
 
6.5.1.  Measurement parameters 
 
Measurement parameters are presented on Section 5.3 above. 
     
6.5.2.  Measurement procedures 
 
Electric conductivity and pH of the samples are recommended to be measured in the 
water bath, which is thermostated at 25°C immediately after arriving to the laboratory.  
If a temperature controlled water bath is not available, use of water bath without 
temperature control but containing at least 5 L of water may be considered.  And 
alkalinity should be measured by titration with a 0.01 mol/L or 0.001 mol/L sulfuric 
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acid.  The water samples for other chemical analysis should be filtered with a glass 
fiber filter (Whatman GF/C or Millipore GF filter which pore size is about 1μm with 47 
mm diameter, dried at 100±5°C for 2 hours) if not done so on site, and stored in a 
refrigerator at 4�. If the measurement and analysis are done more than several days 
after arrival at the laboratory, the samples should be stored between -20°C to -40°C. All 
chemical analysis should be finished within 1 week.  
 
6.5.3.  Fundamental measurement and analysis matters 
 
Freedom from contamination of the apparatus, materials and reagents using in 
measurement and analysis must be confirmed beforehand: blank values of substances 
should be as low as possible. Measurement and analysis should be executed by persons 
who are well trained. To maintain high analytical quality, SOPs must be prepared for the 
management apparatus, materials and reagents.  
 
6.5.4.  Adjustment of analytical instruments 
 
Each of the analytical instruments must be calibrated when they are used, and they 
should be adjusted as appropriate. Before sample analysis, confirmation of the 
concentration of Reference Material (RM) sent by Network Center is highly 
recommended for the chemical analysis every time 
 
a)  pH meter 
For the Quality Control, the pH should be measured at 25±0.5°C. The vessel which was 
filled with certified solution should be soaked in a temperature-controlled water bath; 
after calibration of the pH meter, tests of reproducibility and linearity are to be carried 
out to assure reliable measurement. It should be confirmed that the attached 
thermometer can also be reliable by comparison with a certified thermometer. It should 
be confirmed that the water bath can control the temperature fluctuation in the water 
bath to within the allowable range (±0.5°C).  
The measurement of pH at the site should be carried out by using a portable 
electrometric pH meter with glass electrode. Before the determination at the site, the pH 
meter must be calibrated by using standard solutions for the instrument. 
 
b)  Electric conductivity meter (EC meter) 
For the Quality Control, the conductivity should be measured at 25±0.5°C. It should be 
confirmed before the measurement that reliable data can be obtained with the 
calibration of the EC meter in a temperature-controlled water bath, with tests of 
reproducibility and linearity. It should also be confirmed that the attached thermometer 
can be reliable by comparison with a certified thermometer, and it should be confirmed 
that the constant-temperature water bath can control the temperature fluctuation in the 
water bath to within the standard (25±0.5°C). 
The measurement of electric conductivity at the site should be carried out by using a 
portable EC meter. Before the determination at the site, the EC meter must be calibrated 
by using standard solutions for the instrument. When the electric conductivity is 
measured at the water temperature of the site, it should be corrected to the value at 25°C. 
The equation for correcting is as follows. 
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    (ECt) = (EC25)・[1+0.022(t-25)] 
 
where, t: water temperature at the site.  
 
c) Ion chromatograph 
After setting up the components of working eluent and condition of flux, and regulating 
the conditions under which target ions can be separated well, it should be then 
confirmed that the response is stable and the prescribed sensitivity is achieved. 
 
d) Atomic absorption spectrometer 
After setting up conditions of the current of midair cathode lamp, the height of the 
burner, the fluxes of fuel gas and combustion-supporting gas, measuring the wavelength 
and slit range, it should be confirmed that the response is stable and that the prescribed 
sensitivity is achieved. If there is a possibility of optical interference, then, must be 
made to achieve sufficient reliability. 
 
e) Spectrophotometer 
Regarding target ions, it should be confirmed that the absorption is stable and the 
prescribed sensitivity is achieved. If there is a possibility of optical interference, then, 
must be made to achieve sufficient reliability. 
 
f) Digital burette with pH meter 
For the measurement of alkalinity, digital burette with a pH meter should be used where 
possible. The end point of pH in the titration is 4.8. The pH meter attached to digital 
burette should be calibrated by same methods as a). 
 
 
6.6.  Site performance audit and laboratory audit  
 
For assurance of accuracy and precision of a field sampling and a laboratory 
measurement, a site performance audit and laboratory audits should be carried out 
periodically by the National Center. A site performance audit ensures that no major 
physical change has taken place at the site, includes reviews of on-site measurement, 
sampling, sample transportation and data reporting, and provides field training and 
exchange of information. A laboratory audit consists of inspection and advice on sample 
handling, capacities of instruments, preparation and implementation of SOPs, and other 
QA/QC activities and their records. The National Center should prepare the SOP for site 
audits. The results of each audit should be documented and stored at the National 
Center. 
 
6.7.  Data control 
 
6.7.1.  Introduction 
 
There are three purposes concerning quality assurance of data control. 
1) Assure that all sample data will be stored in database in an adequate manner. 
2) Mark with flags the data, whose accuracy and representative are doubted. 
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3) Recognize and describe samples, that were measured without standard methods, i.e.    
  with contamination, instrument trouble, bulk sampling, etc. 
Quality assurance and quality control in data control should be carried out in analysis 
organizations, National Centers, and NC, individually. 
 
6.7.2.  Data check 
 
a.  Treatment of abnormal and unrecorded data 
 
When the sensitivity of instruments is not stable, when the results of duplicate analyses 
or re -measurements are significantly different, or when the ratio of a theoretical value 
to that for determined data in ion balances and electric conductivity is significantly 
different from 1, measurement should be repeated since reliability is low. In addition, 
when samples seem to be obviously contaminated, these data should be treated as 
unrecorded data. 
These problems will waste much labor, time, and expense. In addition, abnormal or 
unrecorded data can corrupt research results. So careful checks are needed to avoid data 
of inadequate quality. When abnormal or unrecorded data appear, the process should be 
carefully reviewed to prevent the occurrence of the same problem in the future. 
 
b.  Analyses of Non Detected and Lowest Determination Limit   
 
In determining the detection and determination limits for the respective methods (Ion 
chromatography, Spectrophotometry, Atomic absorption spectrometry) used in 
measuring the concentrations of several ions in wet deposition samples, a standard 
solution with concentration near the lower determination limit should be measured 5 
times. 
 
On methods (Ion chromatography, Spectrophotometry, Atomic absorption spectrometry) 
used in measuring the concentration of several kinds of ion in inland water samples, the 
certified solution in lowest concentration (near the Lowest Determination Limit) while 
making the calibration curve should be measured in 5 times with prescribed operation.  
 
In this case, a standard deviation(s) is calculated as follows: 3 times this value is defined 
as Non Detected, and 10 times this value is defined as the Lowest Determination Limit  
(the unit of s is the same as that used for the concentration in water). 
 
                    Not Detected  =  3 s  (μmol L-1) 
 
        Lowest Determination Limit  =  10 s (μmol L-1 ) 
 
Because the Lowest Determination Limit is different among analytical instruments used 
and analytical conditions vary, LDL should be determined whenever analytical 
conditions are established or changed. It should be confirmed that LDL is below the 
DQO values described in Table 9 b)   
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c.  Cation and anion balance  
 
All measured data should be checked for following R1 and R2 values.  If necessary, 
re-measurement should be carried out and the adequacy of data should be checked.  If 
the concentration or standard deviation of concentration of an ion differs greatly from 
the long term average concentration or standard deviation of concentration, respectively, 
during a given period, then this cause should be carefully considered.   
 
Calculation of ion balance (R1) 
 
1) Total anion (A) of equivalent concentration (μeq L-1) is calculated by summing the 
concentration of all anions (c: μeq L-1) and alkalinity (ALK: μeq L-1).  Alkalinity 
considered to be corresponded to bicarbonate ions(HCO3

-). 
 
     A (μeq L-1)= c(SO4

2--)+ c(NO3
-)+ c(Cl-)+(ALK)* 

       * If PO4
3-- , NO2

- etc were measured, add next fomula : {+ c(PO4
3--)+ c(NO2

-)+…} 
 
2) Total cation (C) equivalent concentration (μeq L-1) are calculated each concentration 
of cations (C: μeq L-1). 
 
     C (μeq L-1)= 10(6-pH)+ c(NH4

+)+ c(Na+)+ c(K+)+ c(Ca2+)+ c(Mg2+)* 
        * If Fe2+ , Mn2+ etc were measured, add next formula :{(+ c(Fe2+)+ c(Mn2+)+…) 
3) Calculation of ion balance (R1) 
 
     R1 = 100 × (C-A) / (C+A) 
 
4) R1, which is calculated using the above equation, should be compared with standard 
value in Table 9. When R1 is not in the range, re-measurement, check with standard 
samples, or inspection of standard curve are necessary, or the flags which indicate 
unsatisfied data should be marked in the database. 
When the concentration(C) of ion is shown as (mg L-1), it should be changed in 
equivalent concentration(μeq L-1) as follows: 
 
    μeq L-1 = mg L-1×(1000/equivalent weight) 
 
thus the total of anions and cations are shown as follows: 
 
 A(μeq L-1)  =  {c(SO4

2-)/48.03 + c(NO3
-)/62.01 + c(Cl-)/35.45 *}×1000 + (ALK) 

* If PO4
3-- , NO2

- etc were measured, add next fomula : {+ c(PO4
3--)/26.32+ 

c(NO2
-)/46.01+…} 

 C(μeq L-1) = 10(6-pH) + {c(NH4
+)/18.04 + c(Na+)/22.99 + c(K+)/39.10 +  

            c(Ca2+)/20.04 + c(mg2+)/12.16*}×1000 
* If Fe2+ , Mn2+ etc were measured, add next formula : {+ c(Fe2+)/27.92+ 
c(Mn2+)/27.47+…} 

 
              Table 14  Allowable ranges for R1 in  
                 different concentration ranges              
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               (C + A) μeq L-1      R1                

           
                <50               ±30              
               50-100             ±15              
                >100              ±8               

           
The flags should be marked as follows.  
The flags should be marked as follows.  

999      Missing measurement, reason not specified. 
899      Measurement not defined, reason not specified. 
781      Below detection limit. 
701      Less accurate than usual, reason not specified . 
699      Mechanical problem, reason not specified. 

       599      Contamination not specified.      
 
Comparison between calculations and measurement in electrical conductivity (R2)  
 
1) Total electric conductivity (Λcalc) should be calculated as follows: 
 
    Λcalc (μS cm-1) = 349.7・10 3-pH +{80.0・c(SO4

2-)+71.5・c(NO3
-)  

                   + 76.3・c(Cl-)+73.5・c(NH4
+)+50.1・c(Na+)+73.5・c(K+) 

                   + 59.8・c(Ca2+)+53.3・c(Mg2+)+44.5・(ALK)}/1000 
 
c: equivalent concentration (μeq L-1) of ions in the parenthesis, each constant value is 
ionic equivalent conductivity at 25°C (see Table-3). Alkalinity considered to be 
corresponded to bicarbonate ions(HCO3

-).  
 
For SI unit system , convert Λcalc(μS cm-1) intoΛcalc (mS m-1) following  
 
        Λcalc (mS m-1)=Λcalc(μS cm-1)・(1/10) 
 
2) Ratio (R2) of calculations to measurements(Λmeas) in electric conductivity should be 
calculated as follows: 
 
    R2 = 100 × (Λcalc -Λmeas)/(Λcalc +Λmeas) 
 
3) R2, which is calculated using the above equation, should be compared with standard 
value in Table 15. When R2 is not in the range, re-measurement, check with standard 
samples, or inspection of standard curve are necessary, or the flag which indicate 
unsatisfied data should be marked in the database. 
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    Table 15  Equivalent weight of cations, anions and ionic equivalent conductivity            
 

 Ion     Equivalent        Ionic            Ion      Equivalent    Ionic                 
         Weight          Equivalent                 Weight    Equivalent  
                        Conductivity                         Conductivity                          
                       λ (S cm-2 eq-1)                      λ (S cm-2 eq-1)                        

 
 H+      1.008            349.8           NO3

-       62.01        71.4 
 NH4

+    18.04            73.5            SO4
2-       48.03        80.0 

 Ca2+     20.04            59.5            Cl-        35.45        76.3 
 K+      39.10            73.5            HCO3

-      61.02        44.5 
 Mg2+    12.16            53.1            HCOO-     45.0         54.6 
 Na+     22.99            50.1            CH3COO-    59.1         40.9 
 Fe2+    27.92          54           F -        19.00      54.4 
 Fe3+    18.62          68           Br        79.90       78.1 
 Mn2+    27.47            53.5            NO2

-       46.01         71.8 
                                         PO4

3-       26.32         69.0 

 
Kagaku Binran, p.II-452.  4th Ed., 1993, Maruzen, Tokyo. 
 
 
 
                    Table 12  Allowable ranges for R2 
                                         in different concentration ranges               

              
                     Λmeas(mS m-1)         R2                     

              
                      <0.5                  ±20                   
                      0.5-3                 ±13                   
                       >3                  ±9                   

              
                     (1 mS m-1 = 10 μS cm-1 )                
  

 999      Missing measurement, reason not specified.. 
899      Measurement not defined, reason not specified.. 
781      Below detection limit. 
701      Less accurate than usual, reason not specified . 
699      Mechanical problem, reason not specified.. 
599     Contamination not specified. 

       477      Inconsistency between measured and estimated conductivity.     
                                
   d.  Duplicate sample collection and replicate analysis 
 
Duplicate sampling and analysis should be carried out in the laboratories. Double 
measurement (duplicate sampling and analysis) of inland water provides a measure of 
overall monitoring precision. 
To estimate the contribution of sampling and analytical variability, duplicate sampling 
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and replicate analyses of three times for each sample should be performed. It should be 
confirmed that the obtained relative standard deviation is below the Required Precision 

shown as Table-9. The standard deviation between the two samples should be calculated, 
and if the relative standard deviation is larger than 15%, it must be sampled once more 

and analyzed again. 
 
6.8.  Training programs 
 
It is necessary to improve knowledge and expertise related to inland aquatic 
environment  monitoring. Therefore, NC and local technical training should be 
provided.  Details of the training will be given in a separate document. 
 
6.9.  External quality assurance program 
 
To review the accuracy of chemical analysis, Network Center should send 2 bottles of 
artificial inland water for inter calibration to all chemical laboratories, evaluate 
statistically the results of the analysis of the samples and prepare reports about the 
results. 1 bottle is for this program and another should be used for usual chemical 
analysis as Working Standard (Reference Material). 
 
As other external quality assurance program, there is the intercomparison test for the 
ICP on the Assesment and Monitoring of Acidification of Rivers and Lakes supplied by 
Norwegian Institute for Water Research.  
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6.10.  Major Items to be Included in SOPs in Monitoring on Inland Aquatic 
Environment 
 
Standard operating procedures(SOPs) should be prepared in accordance with the inland 
aquatic environment monitoring manual to minimize of precision by person in charge 
for all elements of operation from sample collection through data reporting. It is 
important SOPs be complied with in actual operation. Even if the samplers or analytical 
instruments used are conformed to the monitoring manual, its makers and/or types may 
be different in each sampling organization or analytical laboratory. Therefore, SOPs 
should be prepared taking into account the actual condition of each organization 
laboratory. Individual SOPs should clearly describe scope of application, nomination of 
responsible supervisor and the person, in charge, and reporting form and so on. In the 
following table, the necessary items in individual SOPs on wet deposition monitoring 
are listed, but the additions and/or exclusion are needed according to the actual 
condition of each laboratory in preparing domestic SOPs.  
 
1.  Sampling 
 1.1.  Appointment of sampling staff and their supervisors 
 1.2.  Check of possible changes around the sampling sites 
  1) Local situation (new construction of emission and contamination sources etc.)  
  2) On-site situation 
 1.3.  Sampling methods  
  1) Sampler (involving the documentation of check and maintenance) 
  2) Sampling interval (sampling dates) 
  3) Cleaning of vessels with sample water 
  4) Duplicate sampling  
 
2.  Sample transportation and custody 
 2.1.  Transportation of samples 
 2.2.  Sample custody 
 
3.  Measurement and chemical analysis  
 3.1.  Appointment of analysis staff and their supervisors for each item  
 3.2.  Development of training plan 
 3.3.  Deionized water 
  1) Daily maintenance 
  2) Documentation of maintenance 
 3.4.  Measurement by instruments 
  1) Measuring conditions of instruments 
  2) Calibration  
  3) Performance tests (sensitivity, stability, interference and its removal, 
documentation  
     of repair) 
  4) Calculation of lowest detection limits and lowest determination limits 
  5) Documentation of maintenance 
 3.5.  Operating procedures for measurements 
  1) Preparation of calibration curves  
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  2) Measurement/analysis of samples 
  3) Repeated measurements/analyses  
  4) Check of sensitivity fluctuation 
 3.6.  Treatment of measurement results 
  1) Calculation of concentrations  
  2) Measurement of sensitivity fluctuation 
  3) Repeat measurements/analyses  
  4) Calculation of ion balances 
  5) Comparison of measured and calculated conductivity 
 
4.  Quality assurance and quality control   
 4.1.  Evaluation of sample collection 
  1) Comparison of precipitation amount with standard rain gauge 
  2) Evaluation of ion balance 
  3) Evaluation of conductivities 
 4.2.  Evaluation of reliability  
  1) Evaluation of sensitivity fluctuations  
  2) Evaluation of repeated measurements/analyses  
  3) Evaluation of field blanks 
  4) Comparison between measured data and lowest detection and lowest determination 
    limits 
 4.3.  Evaluation of results  
  1) Representativeness of sampling sites 
  2) Evaluation of sample validity 
  3) Evaluation of completeness for the sampling period 
  4) Determination of total precision 
 
4. Management of sampling instruments, laboratory, measurement/analysis instruments  
   and reagent / glass ware 
 5.1.  Management of sampling instruments 
  1) Appointment of management staff and their supervisors 
  2) Documentation of names of manufactures, types, manufacture dates and operation  
    methods  
  3) Daily and regular maintenance and inspection methods (including trouble 
shooting,  
    parts supply and recording) 
 5.2.  Laboratory management 
  1) Appointment of management staff and their supervisors 
  2) Daily and regular maintenance and inspection methods (including items and  
    recording format) 
 5.3.  Management of measurement/analysis instruments 
  1) Appointment of responsible staff for each instrument, and overall measurement  
  2) Documentation of names of manufactures, types, manufacture dates and operation  
    methods  
  3) Daily and regular maintenance and inspection methods (including trouble 
shooting,  
    parts supply and recording) 
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 5.4.  Management of reagents, standard materials, etc. 
  1) Appointment of management staff and their supervisors 
  2) Receiving and disposal of reagents(recording format of dates, manufacture names,         
    dealers, purity, degree of standard and valid period) 
 5.5.  Management of glassware and polyethylene vessels 
  1) Appointment of management staff and their supervisors 
  2) Cleaning methods  
  3) Storage 
  4) Confirmation of cleanness 
 
6.  External audit 
  1) Check of sampling sites 
  2) Measurement of field blank values 
  3) Operation check of samplers  
  4) Evaluation of the results of quality control  
  5) Evaluation of the measured results  
 
 
  
 
 
7.  Data control and reporting 
   
7.1. Data control 
 

Quality assurance and quality control in data control should be carried out in analysis 
organizations, National Centers, and the Network Center, individually.  Data checking 
should include activities such as: 1) treatment of abnormal and unrecorded data, 2) 
judgment of valid data, for example, calculation of ion balance (R1) and comparison 
between calculation and measurement in electrical conductivity (R2). 
For more detailed methods about data evaluation, “QA/QC program” should be referred 
to. 
 
7.2. Data reporting 
 
Each organization responsible for field sampling and each analytical laboratory should 
record, control, submit and store the information as follow:  
 
7.2.1.  Information about sampling sites 
 
Efforts should be made to obtain the following information. 
 
(1) Information concerning watersheds of sampling lakes 
(2) Information concerning characteristics of lakes  
(3) Information concerning sediment in sampling lakes  
(4) Information concerning living organisms in sampling lakes  
 
7.2.2.  Matters related to collection of samples 
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The records of on-site information (lake name, sampling point, name in charge, 
sampling time, air and water temperature, out-looking of sample, transparency, climate, 
etc.), information about sample collection instruments (pictures of instrument and 
design diagrams, model name, manufacturer and manufactured date, etc.) if used and/or 
used tools should be reported to National Center. 
 
7.2.3.  Matters related to analytical procedures 
 
(1) Calibration and measurement procedures for analytical instruments 
(2) Miscellaneous other values required to obtain measurements 
  
7.2.4.  Local quality control activities 
 
Each organization responsible for the field sampling and each analytical laboratory will 
record the following information and will store them with the data: 
 
(1) Performance of all procedures prescribed in SOPs 
(2) Routine instrument check and maintenance, record of instrument adjustment 
(calibration of instruments) 
(3) Names of producers and traceability of standard materials etc., institution of 
measurement conditions of analytical instruments and its results 
(4) Results of analysis of lowest detection limits and lowest determination limits 
(5) Results of duplicate analysis  
(6) Evaluation of cation and anion balance and conductivity difference 
(7) Results of site performance audit 

Reporting digit and/or decimal places will be clarified. 
 
The example of report format of Inland Aquatic Environment is shown as follow, 
 
 
Notice 
 
*Double measurement data 
 In data reporting, double measurement data should be reported respectively as well as 
average data of them. 

 
*On-site measurement data 
 pH and EC of on-site measurement data are recorded as reference data. In data 
reporting, the data measured in the laboratory (250 C) should be submitted. And the pH 
and EC of on-site measurement data should not be used in the calculation of R1 and R2.   
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Reporting forms: 
 

• Inland Aquatic Environments (prepare for every survey) 
•  
•  1) Site 

Site type  1.lake  2.river(stream),  
 3.other(                    ) 

Site name  

Location  

•  
•  2) Sampling method 

Water sampling method method: 

and sampling device device/manufacture: 
        model: 

On site filtration   1.do(material of filter:                          ), 2.don't 

Temperature at the   1.uncontrolled,  2.cooling(°C).,  3.freezing 

Shipping  

Mean time from sampling                              day(s) 

to analysis  

Name of sampling  

organization and reporter  

•  
•  
• 3) Results of analysis( surface water at the center of aquatic system)       
•     Describe in analytical results(Inland aquatic environment) :Form(Inland A)
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• Form(Inland A-1)   Analytical results of inland aquatic sample 
•  Site name:                                         Date of sampling:                              .   
•  Date of analysis:                                  Sample No.:                                    . 
•  Name of laboratory:                                Name of reporter:                              . 

Items                     Sample No.1                      Sample No.2  Ratio of Mean Mean   
   1 2 3 Mean RSD(%) flg 1 2 3 Mean RSD(%) flg (No.1 / No.2) Value  
 W.T. ( o C)                
 pH On-site                
 at25o C                
 EC On-site                

mS/m at25o C                

 Alkalinity meq/l                
  SO4

2-   mg/l                
  NO3

-   mg/l                
    Cl-   mg/l                
   NH4

+  mg/l                
   Na+   mg/l                
   K+    mg/l                
   Ca2+   mg/l                
   Mg2+  mg/l                

NO2
-   mg/l                

PO4
3-   mg/l                

(Fe2+) mg/l)                
(Mn2+   

mg/l) 
               

    R1              
    R2               

•   R1:cation and anion balance(100 x(cation-anion)/(cation+anion)), R2:specific conductance value(100 x(Λcalc-Λmeas)/(Λcalc+Λmeas) 
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•  
• Form(Inland A-2)   Analytical results of inland aquatic sample 
•  Site name:                                         Date of sampling:                              .   
•  Date of analysis:                                  Sample No.:                                    . 
•  Name of laboratory:                                Name of reporter:                              . 

Items                     Sample No.1                      Sample No.2  Ratio of Mean Mean   
  1 2 3 Value RSD(%) flg 1 2 3 Mean RSD(%) flg (No.1 / No.2)/ Value  
DO(on-site or                 

laboratory)                
transparency(m)                
water color                
DOC(COD) mg/l                
D-Al    mg/l                
T-N     mg/l                
T-P     mg/l                
SS      mg/l                
River discharge 
(m3/sec) 

               

                
SO4

2- *   mg/l                
NO3

- *   mg/l                
NH4

+ *   mg/l                
Pb                

•  
•  
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•  

•  4) Meteorological condition(reported year) 

•                                                                                            
            Month  1  2  3  4  5  6  7  8  9 10 11 12 
           Items             
Tempera- Monthly mean             
ture(°C) max.daily mean             
 min.daily mean             
Humidity Monthly mean             
(%) max.daily mean             
 min.daily mean             
Mean wind speed             
 (m/s)             
Most appearance wind             
Direction (bearings)             
Precipitation amount             
(mm/month)             
Sunshine duration             
(hours/month)             
Solar radiation             
(MJ/m2 /month)             
•  Hourly data of temperature, humidity, wind direction, wind speed, and daily precipitation 

amount and daily sunshine time, etc. prefer to be reported by the data files of computer    

(floppy disks: the data format will discuss extra) and it's printout sheets.  In case of 

reported by data files of computer and it's printout sheets, the description in above column 

can be omitted. 

•  

•  5) Others 
Note: 
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Photo. 2  Portable pH meter 
 

Photo. 3  Portable electric conductivity meter 
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8. Future direction 
8.1. Bio-indicators including diatoms, invertebrates and fishes 
8.1.1 Introduction 
 Acidification of inland waters, lakes and rivers, has been largely influenced on 
aquatic organisms at sensitive regions in Europe, Canada and North America. In these 
areas, biological monitoring including experimental assessments has been carried out as 
well as monitoring of surface water chemistry attributable to atmospheric pollution 
since 1980’. Numerous ecological studies and monitoring results conducted in acidified 
areas, concerning the effects of acidification on aquatic organisms, have been revealed 
that what kind of species was sensitively reacted, what nutritional structures are existed, 
what substances harmfully affected (Haines 1981; Shindler 1988; Gorham 1998).  

In EANET areas, monitoring activities of inland aquatic environments including 
surface water chemistry and living organisms mainly diatom species started since 1998. 
The latter item is recommended as one of optional parameters to be measured in an 
EANET technical document with an insufficient explanation except a diatom part.  
 No clear trend was observed in pH at water bodies in EANET monitoring sites during 
2000 to 2004, whereas the lowest annual average of pH 6.12 was observed in a Chinese 
site, although the frequency of pH values found in rain samples gathered from all over 
the EANET region are similar to sets provided by the monitoring networks in Europe 
and United States (EANET 200?). This might mean gradual acidification of surface 
water in sensitive area in future, like as reported in some of Japanese rivers (Matsubara 
et al. 2009). 
 In this section, a basic feature of biological indicators (bio-indicators) for acidification 
of aquatic environments will be described and a future direction for biological 
monitoring in the EANET areas will be discussed. The Programme manual of 
ICP-Waters (Norwegian Institute for Water Research 1996) is partially referred.  
  
8.1.2 Biological indicator species for acidification 
Two categories showing the effects of acidification on aquatic organisms have been 
developed, sensitive and tolerant species or taxonomic groups for acidic condition. The 
distribution of these species is usually restricted to geographical regions where 
environmental factors, such as temperature, light length, predators etc., assure their life. 
In EANET countries located from the tropical to the frigid zone, we will need peculiar 
taxonomic sets for acidic condition in each countries or climatologically classified 
regions, since it is impossible to find out the universal species distributing over the 
EANET areas. 
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1) Algae  
In phytoplankton and attached algae, two taxon, Chrysophyceae which includes some 
acid sensitive species and produce species-specific siliceous cysts and scales, and 
Bacillariophyceae which have historically conservative hard valves made from silicate 
and contains species with wide range of pH habitats including acid sensitive species, 
have been used as biological indicators in paleolimnological and inferable studies.  
Chrysophytes 
Steinberg and Hartmann. (1986) indicated lowering rate of Mallomonas crassisquama 
in total Mallomonas numbers in sediments of Lake Kleiner Arbersee (FRG), and good 
consistency with diatom inferred pH trend (Fig. 1). The advanced chrysophyte-inferred 
pH models are given in Wilkinson et al. (1999), Dixit et al. (2002). 

 
Fig. 1. a) Relative abundance of 
Mallomonas crassisquama scales 
with respect to total Mallomonas 
scales in a sediment core of the 
Kleiner Arbersee, b) pH values 
inferred from diatom flora from the 
same sediment core. From 
Steinberg and Hartmann (1986). 
Diatoms 
Diatoms belong to the algal class 
Bacillariophyceae and have narrow 
optima or tolerance for pH. Many 
acidophilous or acidobiontic 
species are known (see last version 

of EANET Manual). The former are the diatom species which grow well in acidic 
conditions and the latter only in acidic habitats. 

In Japan, distribution of diatom species along the pH garaduents is presented by 
Watanabe and Asai (1999) (Fig.2), based on the investigation of many water bodies 
including lakes, rivers, hot springs etc. 

These species are classified to five groups as followings; 
(1) Acidobiontic: occurring at pH values < 7 with optimum distribution at pH 5.5 

and under  
(2) Acidophilous: occurring at pH about 7 with widest distribution at pH < 7 
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(3) Circumneutral (Indifferent): equal occurrence on both sides of pH 7 
(4) Alkaliphilous: occurring at pH about 7 with widest distribution at pH > 7 
(5)Alkalibiontic: occurring at pH values > 7 

(From Hustedt’s classification) 

Fig. 2. Distribution of diatom species along the pH garaduents in Japan. Bold lines 
indicate pH values at smpling sites where the taxa were dominant. From Watanabe and 
Asai (1999). 
 

Diatome inferred pH 
Cell walls of diatomes are composed of SiO2 and are well preserved in lake sediment. 
From those characteristics, diatom assemblages have been successfully used as to infer 
trends of water pH resulting from lake acidification, using an equation obtained 
beforehand. This is culculated using the Index B method of Renberg and Hellberg 
(1982).  
                % circ + 5 x % acp + 40 x % acb 
Index B =   
               % circ +3.5x % alk + 108 x alkb 
 
   Here,  circ = circumneutral,  acp = acidophilous,  acb = acidobiontic,  

alk = alkaliphilous,  alkb = alkalibiontic   
 

We need to make preparations in advance an apporopriate regrretion equation 
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between observed pH and Log (Index B) to estimate past pH memorized in 
sediments, using data sets of Index B determined from the diatom composition in 
many surficial sediment or water samples with their habitat pH values, and to 
have a categorized list of diatoms at a given region.   
 Yoshikawa et al. (2000) obtained an equation for diatom-inferred pH using a data-set 
from the Adirondacks, USA, and adopted to a Japanese small pond to estimate past pH 
changes using a original list of diatoms with pH category.          

Inferred pH = 6.91- 0.85 x Log (Index B)  
He succeeded to indicate the acidification process of L. Sawanoike in Kyoto, from the 
late of 1940’ to 1980’ (Fig.3). 

It is nessesarry to mind in heart that the coefficiets of the equation differ from regions 
or countries (e.g.: Inferred pH = 6.40 - 0.85 x Log (Index B) for southwest Sweden 
lakes (Renberg and Hellberg  1982), Inferred pH = 6.3 - 0.86 x Log (Index B) at 
southwest Scotland (Flower 1986)), and the diatom species belongging to the above 
groups (1)-(5) differ also.  

Fig.3. Profile of the inferred pH calculated 
from Index B in a core from L. Sawanoike. 
Arrow indicate mean air-equilibrated pH at 
present day. From Yoahikawa et al. (2000)  
. 
2) Invertebrates 
 Aquatic invertebrates play an important 
part as indicators for inland water 
acidification. The acid sensitive species or 
groups disappear successively depending on 
their acid sensitivity, while others are more 
tolerant. A representative and plainly 
demonstrated figure indicating sensitivity of 
aquatic organisms along pH for 
acidification including invertebrates is 
shown in Fig.4. 
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Fig.4. The sensitivity of aquatic organisms to 
lowered pH fresh water in Sweden (Ministry 
of Agriculture Environment ’82 Committee 
1982). Approximate borderlines for various 
animals and plants in fresh water are shown.  
Generally, it is known as follows what happen 
in an invertebrate community during 
progressing acidification of surface water 
(Baldigo et al. 2009).    
(1) The density of benthic macroinvertebrates 
may or may not change. 
(2) Species richness often decreases. 
(3) Certain acid-sensitive species are replaced 
by more tolerant species. 
(4) One or two functional feeding groups tend 
to predominate communities in response to 
acidification and associated changes in the 

abundance of predators (fish) and (or) primary food supplies. 
And we can add next item. 
(5) The biomass of invertebrate community may mostly decrease. 
Zooplankton and macroinvertebrates 
Of the Cladocera species, which are cosmopolitan, daphnids and chydorids exhibit low 
tolerance to acidity in lakes. Mollusks are highly acid sensitive. Snail is not generally 
found below pH 5.6. It has been known well Gammaarus lacustris is not found below 
pH 6, whereas we have not this species in EANET areas. 
Aquatic insects 
Almost all species of mayfly (Ephemeroptera) are very sensitive indicators for acidic 
condition. Many species of stonefly (Plecoptera) and caddis fly (Trichoptera) disappear 
also in acidified water. The genera including sensitive species are Ephemera, 
Ephemerella, Heptagenia, Baetis, Caenis in mayflies, Isoperla, Diura in stoneflies, 
Hydropsyche, Apatania in caddis flies. On the contrary, some taxa are acidophilous or 
acidobiontic ones telling good indicators in strongly acidified water, such as 
Protonemura ・Nemoura・ Capnia (Plecoptera), Rhyacophila (Trichoptera), 
Chironomus・ Orthocradinae (Chironomidae) (Photo. 1).    
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Photo. 1. Typical acidosenstive (A) and acidotorelant (B and C) species in naturally 
acidified water. (A) Baetis sp. (Ephemeroptera), (B) Protonemura (Plecoptera), (C) 
Rhyacophila (Trichoptera). 
Acidification numbers (Acidity Index) 
In order to compare the degree of water acidity, a common index “Acidification 
numbers “used in different regions and countries with different invertebrate fauna is 
presented and often used in ICP-Waters. (See in detail the ICP-Waters Manual) 
Indicator species with the same tolerance to acidity are assigned the same number or 
“acidification score”. Four categories, indicator species and acidification score are given 
in Table 1. 
 
Table 1. Categories, indicator species and acidification score for calculating 

Acidification numbers (Acidity Index). Species/Group are illustration for 
Norway. From ICP-Waters manual 

 
 
 
 
 
 
 
 
 
 
 
 

Category pH torelance Species/Group Acidificatio
n score

A Indicators extinct at pH 5.5-6.0 
Gammarus spp.,
Gastropods,
Baetis spp.

1

B Indicators extinct at pH 5.0-5.5 
Daphinia spp.,
Apatania spp.,
Hydropsyche spp.

0.5

C Indicators that torelate acidity pH 4.7 Small muussels,
Pisidium

0.25

D Indicators that torelate acidity pH < 4.7
Corixa spp.,
Odonata,
Coleopterans

0
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This score is given to each sampling site in a target water body and an average score 
at several sampling sites will be calculated for a representative score of the water body. 
The lowest score, 0, shows highly acidified and score 1 unacidified water. Some phases 
of the biological recovery of invertebrates in ICP-Waters areas using Acidification 
numbers (Acidity Index) are given in ICP/Water report 87/2007. A list of 
macroinvertebrates with sensitivity levels in western Norway is recorded by Raddum 
and Fjellheim (1984), and in German by Braukmann and Biss (2004). 
 
3) Fishes 
Atlantic salmon (Salmo salar) that the disappearance was first reported by acid water in 
Norwegian over 90 years ago is known as the historical and one of symbolic indicators 
for water acidification. Thereafter, tolerance pH levels for many freshwater fishes have 
been determined in Europe, USA and Canada (Johnson 1982; Magunuson et al.1984; 
need more representative references). The lower limit of pH tolerance of fishes varies 
depend on species and water quality; many species start to disappear at pH 5.5. Juvenile 
or young fishes are intolerant of much higher pH values. There may be two causes of 
fish disappearance or decrease of standing crops from rivers and lakes by water 
acidification, the direct and indirect causes, from the researches on mainly salmonoid 
fishes. The direct cause contains inhibition of wonder of anadromnus fishes, toxic effect 
of hydrogen ion on avoidance and feeding behavior of juvenile fishes, lowering of 
sperm activities, lowering of survivor rate of eggs and juveniles, longevity of duration 
of hatch, lowering of hatching rate, inhibition of normal development of embryo and 
juvenile growth, ion balance in blood plasma such as Na+ or Cl-. Aluminum ion give 
also severe toxic effects on regulation of osmotic pressure by injuring gills of almost all 
freshwater fishes. Bearing in mind the aluminum ions influence generally at pH 5.0-5.5 
above about 0.1mg/L, higher values than hydrogen ion concentration of pH 4.5. 
 Biomass and population density of fishes which are usually occupy higher level of a 
food chain, are received indirectly the disappearance or lowering density of food items 
such as insect larvae or other invertebrates that are more sensitive to acidity than the 
target fish species.  
 As most acid tolerant fish species, the Japanese dace (Cypridae; Tribolodon 
hakonensis) inhabiting at around pH 3.5 in L. Osorezanko, Japan and the eastern 
mudminnow (Umbridae; Umbra pygmaea) distributing in USA, are known well.    
4) Others 
Aquatic macrophytes are also affected by acidification of waters（.Farmer 1990）. 
Changing of flora to Sphagnum in riverbeds has been observed in progress of 
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acidification. Benthic filamentous algae (mainly Zygnema, Zygogonium, Mougeotia) 
increase their standing crops at pH less than 5. Characeae disappears clearly in acidified 
water below about pH 5. 
 
5) Aluminum toxicity  
Inorganic monomeric Al (the sum of aquo, hydroxyl and inorganically complexed 
forms) in total Al is highly toxic to aquatic organisms. Al is released to streams or lakes 
from soils of acidified watersheds or lake sediments depending on pH (Fig. 5). 
Inorganic Al concentrations (Ali in Fig.5) increase generally as pH decreases 
exponentially below 5.5 except case of high concentrations of DOC or organic acids. 
Though the threshold concentrations of inorganic Al harmful to aquatic organisms differ 
from taxa and chemical condition especially Ca concentration, pH of 5.5 (or 6.0) and an 
inorganic Al of 2.0 u mol/L is critical levels for general aquatic ecosystem ((Baldigo et 
al. 2009) 

 

3    4    5    6    7    8    9 
pH 

 
Fig. 5. Variations of Ali concentration as a function of pH in surface water in Japan, 
America and Europe (Koshikawa et al. 2007). The solid line represents theoretical 
solubility of amorphous Al(OH)3 and the dotted line theoretical solubility of gibbsite.   
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6) Criterion of pH value changing the aquatic organisms and ecosystem 
We cannot indicate strictly “a critical pH value” affecting faunal and floral changes and 
influencing overall aquatic ecosystem by progressing acidification, because the effects 
are depending the specific for species, their life cycle stages, physiological conditions of 
each species, the food-web structures by constitutes etc., and also water chemicals affect 
largely on acidic condition or toxicity for organisms with their complex combinations. 
But we may present a pH of 6.0 and 6.5 as “apparent level” and “alert level” for 

biological changes by acidification under the considerations of many papers concerning 
the pH-sensitivity of aquatic organisms, such as “a majority of field and laboratory 
studies show that aquatic insects and crustaceans are relatively tolerant to acidic 
conditions until pHs fall below 6.0. ….unaffected above pH 6.4 slightly impacted at 
pHs 5.7-6.4 (Baldigo et al. 2009). In Sweden Fig. 4 is indicating the start of damage at 
pH less than 6.5. In China pH 6.5 is critical level for fishes (Li & Tang 1998), pH 5.7 in 
England and Europe (Elizabeth and Haworth 1990), 6.0 in Canada and USA (Howells, 
1990). 

In a Japanese naturally acidified river receiving the volcanic effects with unacidified 
tributaries (ranging pHs 2.7-6.9), density and compositions of macroinvertebrates 
changed drastically at boundary of pH about 6 (Fig. 6). The density (also biomass), 
especially of ephemeropterans, decreased below pH 6 and plecopterans including only 
two species predominated at acidic pH range. 
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Fig.6 The density of macroinvertebrates along pH gradient in naturally acidified rivers 
with unacidified tributaries in Fukushika district (Fukuhara et al.unpublished data). 
Samplings were done at May, July and September (from. left column) 
 

We will recommend that biological monitoring in surface water should be started at 
pHs 6.5 - <7 levels before no or little effects on aquatic life. 
 
8.1.3 Future research direction 
(1) Taxonomical studies and a list up of indicator species in EANET countries 
 Since aquatic organisms are inhabiting at geographically characteristic habitats except 
cosmopolitan species, basic taxonomical studies of phytoplankton including 
crysophytes (Chrysophyceae) and diatoms (Bacillariophyceae), zooplankton including 
cladocerans (Cladocera) and chydorids (Chydoridae), benthic invertebrates and fishes to 
make inventory are important in each country or climatological units. Fortunately, 
numerous researches conducted at ICP-Water areas on tolerance or sensitivity of aquatic 
organisms to surface water acidification have been revealed many representatives in 
species or genus levels. Referring to this information, species level identification and 
determination of sensitive organisms to acidity is necessary in each area with making 
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inventory data.  
(2) The diatom inferred pH 
Working group for diatom indicator (2000) reported, (1) diatoms are an useful indicator 
group for monitoring lake acidification, (2) planktonic and attached diatoms are 
effective for monitoring recent acidification of lake water, whereas diatom samples from 
sediment are effective for estimating long-term acidification, (3) for determining a 
diatom inferred pH equation effective to pH 5-7, at least 30 set data (observed pH : 
Index B) should be available with Hustedt’s classification, (4) need of more taxonomic 
studies and a key with photographs (a catalog book) to identify species, (5) preparation 
of an equation to be adopted to Japan or east Asia district.  

A list by Yoshikawa et al. (2000) and Fig. 2 in this section will provide information to 
categorize diatoms. Note that common species in diatoms are largely distributed in East 
Asia.   

The top-bottom method is useful to know the information about recent acidification 
in lakes. Two sets of diatom floral composition from surficial sediment (top) and 
baseline or pre-industrial depth bottom sediments should be compared to know snapshot 
picture of environmental change (Wilkinson et al. 1999).  
(3) New index for acidification process 
  Other than Acidity Index for benthic invertebrates, some indices, EPT 
(Ephemeroptera, Plecoptera, Trichoptera) richness, acid BAP (Biological Assessment 
Profile) Index, PMR (Percent Mayfly Richness), ATI (Acid Tolerant) Index, are 
presented for estimation of acidification process (Baldigo et al. 2009). Other indices, 
BMWP Index, EPT/(EPT+C,C=Chironomidae), ASIT are also compared for the 
assessment of the input of AMD (Gray and Delaney 2008). Baldigo et al. (2009) 
showed the new index, acid BAP derived from PMR and ATI, was strongly correlated 
with concentrations of inorganic Al, pH, ANC, and base cation surplus (BCS) in the 
researches on the streams of the western Adirondack Mountains. 
  Schneider and Lindstrom (2009) presented a new index, AIP (acidification index 
periphyton), based on non-diatomaceous benthic algae,. They say that the AIP is most 
sensitive between mean annual pH values of approximately 5.5 and 7.0 and can be 
especially useful in detecting the first signs of an acidification trend. 
 These indices will become also useful in future at EANET areas, although 
region-specific basic data-sets of inventory are inevitably necessary to adopt.    
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8.2. Catchment/watershed-scale analysis 
 
1) Inland water as the output of biogeochemical processes 
Inland water can be considered as the output of biogeochemical processes in the 
watershed/catchment (see Fig. 1 of the chapter 1). Rainwater precipitated within the 
catchment area flows into the stream through hydrological processes in the catchment, 
although a part of the water returns to the atmosphere by evapotranspiration or retains in 
plant bodies or soil layers for a while.  

 
Dissolved materials/ions are transported with the water flow in the catchment through 
biogeochemical processes, such as plant uptake, microbial consumption/transformation, 
cation/anion exchange on clay mineral surface, and mineral weathering. Ion constituents 
of wet and dry depositions are also applied in the biogeochemical processes. Therefore, 
water chemistry of streams (and lakes) must reflect such processes. Effects of acid 
deposition on inland water should be evaluated taking the biogeochemical processes on 
the watershed/catchment-scale into account. At least, basic information including 
geology, soil, and vegetation type should always be taken into account for evaluation of 
inland water. 
 
2) Qualitative and quantitative evaluation of effects 
Terrestrial ecosystems consist of many components, including atmosphere, plant, soil, 
and stream. So far, most monitoring activities on acid deposition have been promoted 
for each component independently, namely monitoring on wet deposition, dry 
deposition, soil and vegetation, and inland aquatic environment. This approach may be 
useful to accumulate baseline data for spatial and temporal trend analysis for each 
component. However, precise discussion on relationship between components may need 
more integrated approach for both qualitative and quantitative evaluation.   
 
Therefore, integrated monitoring including atmospheric deposition, soil, vegetation, and 
inland water, is required to evaluate effects of acid deposition on ecosystems 
qualitatively and quantitatively. Catchment-scale analysis may be one of solutions for 
this requirement. The integrated approach taking biogeochemical processes into account 
should be promoted in a catchment scale.  
 
The catchment-scale monitoring may allow more practical discussion on relationship 
between seasonal or annual changes in stream water chemistry (concentrations or 
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material/elemental fluxes) and those in atmospheric deposition. Material/elemental 
input-output budget in the catchment can be calculated based on the atmospheric 
deposition chemistry, stream water chemistry, and water balance. Meteorological data 
and the data on biogeochemical processes may be helpful for a comprehensive analysis 
to understand relationship between stream water chemistry and atmospheric deposition. 
For example, effects of excess N depositions on ecosystems (so-called N saturation) 
should be evaluated basically in the catchment scale. Moreover, catchment-scale 
biogeochemical model may allow evaluation of the current status and future projection 
of soil and river water chemistry and material/elemental cycles. 
 
3) Promotion of catchment-scale analysis in East Asia 
The methodologies of catchment-scale biogeochemical analysis have been developed 
firstly by the long-term monitoring in Hubbard Brook Experimental Forest, New 
Hampshire, U.S. (Likens & Bormann, 1994). Then, similar programs and research 
activities have been promoted in Europe (e.g. by ICP Integrated Monitoring, UNECE), 
Japan (by several institutes and universities), and China (e.g. IMPACTS). However, in 
East Asia, catchment-scale analysis has not been enough promoted in other countries 
than Japan and China.  
 
Strategy Paper on Future Direction of Soil and Vegetation Monitoring of EANET, 
which was adopted at 2nd Session of the Scientific Advisory Committee of EANET in 
2002, suggested promoting case studies of the catchment-scale analysis to develop 
monitoring methodologies applicable to the East Asian region. The case studies have 
been implemented by NC and scientists in the EANET countries in the Sakaerat 
Silvicultural Research Station (SRS) site in Thailand, the Danum Valley Conservation 
Area (CA) site in Malaysia, and the Kajikawa study site in Japan. Moreover, the regular 
catchment-scale monitoring has just started in the Lake Ijira catchment, Japan, where 
acidification of the catchment area was suggested. In fact, acidification mechanisms in 
the Lake Ijira catchment are being clarified gradually by the catchment-scale analysis. 
 
It is expected that the guideline on the future catchment monitoring will be developed 
with accumulation of experience through the case studies above in the East Asian region. 
Moreover, development of the catchment-scale biogeochemical model is highly 
expected for future projection of impacts.  
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8.3. Research needs 
 Based on a preliminary audit of the document, it should be noted that 
developed and now used Manual for Inland Aquatic Environment adequately reflects all 
the works carried out when studying the surface waters in the frame of EANET program, 
though it requires some refinement, in particular, as concerned the methods used for 
analysis.  
 In order to optimize studies and direct them into the practice, it would be 
useful besides the annual reports also to conduct every 4-5 years the Surface Water 
Workshop aimed to discuss summarized results obtained, which show the state of the 
water ecosystems chosen for investigation in the frame of the EANET Program.  
The analysis should include the influence of anthropogenic factors, in particular the flux 
of acidifying components on the drainage area, examination of bottom sediment cores, 
and variations in the species of phytoplankton populations. Based on the results 
obtained, the managers must give suggestions for further researches. If there are high 
acid loads in the watershed and, at the same time, the aquatic ecosystems are highly 
stable to these loads (other words, there are high buffer capacity and stabile chemical 
composition of the water masses) it may be recommended to choose a new study object 
(lake, river) whose ecosystem is more sensitive to acid loads. 
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Appendix 1. Acid neutralizing capacity of soil  
Acid input into soils is neutralized by 1) carbonate and bicarbonate in soil and/or 
saprolite, 2)exchangeable basic cations in soil, 3）weathering of secondary minerals 
(clay minerals) and primary minerals forming rocks. 
 
Most of the acids loaded from atmosphere are sulfuric acid, nitric acid and hydrochloric 
acid. Ammonium salts input to the soils are converted eventually into nitric acid. They 
are all strong acids, which dissociate almost completely in water. For instance, when 
nitric acid is added to soils containing calcium carbonate, the following reactions 
proceed. 
 
CaCO3 + H+ + NO3

- = Ca2+ + NO3
- + HCO3

- 
  and 
CaCO3+ 2H+ + 2NO3

- = Ca2+ + 2NO3
- + H2O + CO2 

 
Since these reactions proceed almost quantitatively, acids input into soil are neutralized 
as long as calcium carbonate exists in soil and/or saprolite. However calcium carbonate 
is consumed for neutralizing acids, and neutralizing capacity of the soil/saprolite 
declines.  
 
If all carbonate is consumed, soil pH drops rapidly to around 5 and next step of 
neutralization will start. Neutralizing reactions in this pH range (<pH 5) involve cation 
exchange reactions and dissolving reaction of minerals in soil and/or saprolite 
containing alkaline and alkaline earth metals. The negative charge responsible to the 
cation exchange in soil are derived from 1) isomorphous substitution in clay mineral, 2) 
dissociation of proton from OH on the broken edge of clay minerals, and 3) dissociation 
of proton from COOH and phenolic OH contained in so-called humus. Thus capacity of 
absorption and adsorption of cations is dependent on quality and quantity of clay 
minerals and soil humus, and the proportion of basic cations occupying the exchange 
sites is called base saturation (%). When H+ is added to the soil solution, it exchange for 
those cations, mainly of Ca, Mg and K, on the exchange sites of clay minerals and 
organic matter. 
 
Ca-Clay + 2H+ + 2NO3

- = 2H-Clay + Ca2+ + 2NO3
- 

 
The H+ absorbed on clay intrudes into clay mineral structure, and aluminum ion 
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dissolved from the inside structure is absorbed in the exchange site as an exchangeable 
cation.  
 
Another acid neutralizing process is by the weathering of rock forming primary 
minerals. In this reaction acid neutralizing capacity is equal to the amounts of alkaline 
and alkaline earth minerals contained in the minerals. An example of the reactions is 
weathering of olivine. Dissolution of olivine by nitric acid proceeds in the following 
formula and magnesium nitrate and monosilicic acid are produced.  
 
MgSi03 + 2H+ + 2NO3

- + H2O = Mg2+ + 2NO3
- + H4SiO4 

 
In this reaction silicic ion accepts protons and metal ion is released. Therefore acid 
neutralizing capacity of the silicate minerals is equal to the amount of silicic ion, and 
also to the amounts of alkaline and alkaline earth metals contained. 
 
After most of the exchange sites are occupied by H+ or Al3+ or the amount of 
weatherable minerals declines, next buffering range begins to appear due to dissolution 
of alumino-silicate such as kaolinite.  
 
Al2Si2O5(OH)4 +6H+ 6NO3

- = 2Al3+ + 6NO3
- + 2H4SiO4 + H2O 

 
Aluminum hydroxides also function in the same manner. 
 
Al(OH)3 + 3H+ + 3NO3- = Al3+ + 3NO3 + 3H2O 
 
In the buffering range where alumino-silicate minerals start to dissolve, however, soil 
pH is maintained at an unfavorably low level to the growth of plants and 
microorganisms and concentration of aluminum ion, which is toxic to plant, becomes 
high. Water percolated from the soil has similar characteristics. 
 
As mentioned above magnitude of acid neutralizing capacity in the pH range favorable 
to plants and microbes depends on the amounts of carbonate, weatherable minerals and 
exchangeable basic cations.  Consequently different soils and geologies develop 
different magnitudes of neutralization capacity. Ones of the most common carbonate 
minerals are calcite (CaCO3) of limestone and dolomite (CaMg(CO3)2) of dolostone. 
Those geological regions have very high Acid neutralizing capacity, and the stream 
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water exhibit high pH. Although acidic soils mainly under humid climate contain little 
carbonate, soils develop under arid to semi-arid climate such as Calciosols, Chernozems, 
Kastanozems, and Gypsisols (FAO 1988) contain secondary precipitated calcium 
carbonate, and neutralize acids effectively. The more alkaline and alkaline earth metals 
are contained in the rock forming minerals, the higher the acid neutralizing capacity 
becomes in saplolite layers. Therefore, silicic rocks such as granite, rhyolite, and dacite 
have lower acid neutralizing capacity, meanwhile rocks as gabbro, basalt and ultrabasic 
rocks (peridotite and serpentinite) rich in colored minerals are high in neutralizing 
capacity. Andesyte, diolite and porphyriteare are the intermediates.  
 
Soils also contains weatherable primary minerals such as feldspar, feldspahtoids, 
ferromagunesian minerals, glass, micas, zeolites and apatite derived from the parent 
materials. Their amounts differ depending on the inherent contents of the minerals of 
the parent materials from which the soils are derived, and on the degree of their loss 
during weathering processes. The lattice clay minerals such as smectite and vrmiculite 
found in soils as secondary minerals also contain base elements in the crystal structure 
by isomorphous substitution, and acids are neutralized when those base elements are 
hydrolyzed. Meanwhile 1:1 lattice clays as kaolinite, which are formed in the more 
advanced weathering stages than 2:1 lattice clays or from more silicic parent materials, 
have lower neutralizing capacities because of the lower contents of base elements.  
 
The 2:1 lattice clay minerals are formed in the temperate in general, and they are 
subjected to leaching under humid tropical climate to form 1:1 lattice clay minerals and 
oxides of iron and aluminum. Even in the temperate, however, when 1:1 lattice clay 
formed from silicic parent materials is dominant, soils have lower neutralizing capacity. 
Leaching of base elements from soils is inhibited and the base saturation becomes 
higher under the drier climate, which results in higher acid neutralization capacity. As a 
whole, acid neutralizing capacity is higher in the drier temperate, and lower in the 
humid tropics.  
 
The soils as Ferralsols and Acrisols developed as the result of strong weathering under 
humid and hot environments contain little weatherable minerals, 1:1 lattice clay is 
dominant clay mineral, and soil organic contents are maintained low due to rapid 
decomposition. Thus those soils are characterized by low CEC (cation exchange 
capacity) and base saturation, and the neutralization is solely due to aluminum 
dissolution in the strongly acid pH range. However, the soils such as Lixisols developed 
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in monsoon tropics accompanied with pronounced dry seasons are comparatively higher 
in neutralization because of higher base saturation, though the CEC are low. The young 
soils mainly in humid temperate as Cambisols have wide range of characteristics, and 
show wide variations in neutralization depending on the parent materials and magnitude 
of leaching of bases. But in general the Cambisols are more acid and less saturated in 
bases than are Luvisols, which are characterized by high CEC due to 2:1 lattice clay and 
high base saturation.  
 
Reference 
FAO 1988; World Reference Base for Soil Resources. World Soil Resources Report 84, 
FAO, Rome 
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Appendix 2 Measurement of water discharge (an example) 
 
1. Equipments 

- Current meter 
- Tape measure (- 1-meter ruler)  

 
2. Divide into several sections along horizontal direction. 
 
 
 
 
 
Fig. 4 Cross-sectional map of river flow 
This method is the summation of the products of the subsection areas of the stream 
cross-section and their respective average velocities. 
 
3. Measure water level and velocity by using tape measure and current meter, 
respectively, in each section.  

- Water velocity is measured in 60% of water depth.  
- Water velocity is measured in 20% and 80% of water depth. 

 
4. Sum up water discharge in each section.  

- Discharge is usually expressed in cubic meters per second, that is [m3/s]. 
Continuous water discharge (Q) is estimated based on water level and water discharge.     
 

Fig. 5 Estimated curve based on water level and water discharge (an example)   
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Appendix 3. Definition and meaning of the parameters 
Parameters Definition  Meaning 

pH (power of 
Hydrogen exponent)

Cologarithm of hydrogen ion 
concentration in water 

An indicator of acidic, 
neutral and alkali states in 
water. 

Electric 
Conductivity (EC)  

Reciprocal of electric resistance 
in water 

An indicator of inorganic ion 
concentration in water. A 
value of EC is generally low 
at less concentration of 
inorganic ions in water. 

Alkalinity  Contents of basic elements in 
water such as Ca2+, Mg2+, K+ and 
Na+ 

An indicator of ability for 
neutralizing acidity in water, 
especially by soil, rock and 
plants in the watershed 

Major cations: 
NH4

+, Ca2+, Mg2+, 
Na+, K+ 

Concentrations of the ions in 
water 

Indicators required to 
estimate the ion balance, to 
calculating EC and to know 
inorganic nutrient salts in 
water 

Major anions: SO4
2-, 

NO3
-, Cl- 

Concentrations of the ions in 
water 

Indicators required to 
estimate the ion balance, to 
calculating EC and to know 
inorganic nutrient salts in 
water 

Dissolved organic 
carbon (DOC) or 
Total organic carbon 
(TOC)  

Dissolved organic carbon 
content in water,  

An indicator of organic 
pollution in water 

Other anions: NO2
- 

and PO4
3- 

Concentrations of the ions in 
water 

Indicators required to 
estimate the ion balance, to 
calculating EC and to know 
inorganic nutrient salts and 
trophic status in water 

Chlorophyll a  Chlorophyll a content in water, 
green-color pigment of 
photosynthetic plants and algae 
(phytoplankton and periphyton 
(attached algae)) 

An indicator of algae 
biomass in water, such as a 
trophic state 

Total P(Total 
Phosphorous) 

Dissolved and particulate 
phosphorus content as a nutrient 

An indicator of trophic state 
in water 
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in water 
Total N (Total 
Nitrogen) 

Dissolved and particulate 
nitrogen content as a nutrient in 
water 

An indicator of trophic state 
in water 

Suspended solids 
(SS) 

Particulate matter contet in 
water; composed of soil particle, 
microorganisms and detritus 

An indicator of water 
condition, such as turbid 
water, eutrophication, 
sedimentation, etc. 

Total dissolved Al Dissolved aluminum content in 
water 

An indicator of harmful to 
organisms. Aluminum 
becomes leached out after 
alkali metals were leached 
from soil layer and sediment.

Reactive Al Reactive aluminum content in 
the dissolved Al: sum of aquo 
and hydroxy Al (Alaq), 
inorganically complexed Al 
(Alic) and organically 
complexed Al (Alo) by the 
lumogallion method 

An indicator of toxic Al; the 
reactive Al should be 
measured if total dissolved Al 
> 200 µg L−1 in the water. 

Chemical oxygen 
demand (COD)  

Oxygen content required for 
decomposing organic matter in 
water 

An indicator of organic 
pollution in water 

DO (Dissolved 
Oxygen) 

Dissolved oxygen content in 
water 

An indicator of aerobic or 
anaerobic condition in water 

Pb or Pb-210 Lead content in sediment An indicator for estimating 
the accumulation date of core 
sample of lake sediment to 
separate strata by relating the 
existence time to diatom in 
the strata. 

Stable isotope of S Ratio of 32S : 33S : 34S : 36S in 
sediment 

An indicator for relating the 
lake sediment to the origins 
of acidifying matter 
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Appendix 4: Comparison data between the pH 4.8 methods and Gran’s Plot 
titration 
 
The fixed endpoint titration with an end point of pH = 4.8 has an innate error. When 1 
litter of pure water whose pH is 7 is titrated with acid to an end point of pH = 4.8, 
15.7μeq of acid is required to decrease pH as shown in the following equation. 
10-4.8－10-7.0 =15.7×10-6 (mole)            (8) 

This is equivalent to 15.7μeq/l of alkalinity; however, since pure water should have an 
alkalinity of 0, the alkalinity measured by this method is overestimated. 
 
For the surface water which has plenty of alkalinity, typically more than 200 μeq L−1, 
this error is negligible, but it becomes significant for acidic surface water such that the 
alkalinity is less than 50 μeq L−1. Therefore, the data obtained by the pH 4.8 method for 
acidic surface water should be adjusted by using equation (9). 
Alk(ad )= Alk + (10-4.8 − 10-pH)      (9) 
where Alk(ad) is an adjusted alkalinity, and pH is the initial pH of the sample. 
    
Fig. 3 shows the comparison between Alk(ad) and Gran’s ANC of 19 lakes in Japan. As 
discussed in the main text, since alkalinity is equivalent to (ANC + [H+]), the x-axis of 
the figure is expressed in (ANC + [H+]). Alk(ad) and Gran’s ANC + [H+]were identical in 
the region of high ANC. However, some ANC + [H+] data disagreed with Alk(ad) in the 
low ANC region as shown in Fig. 4.   
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Fig. 3 Comparison between Alk(ad) and Gran’s ANC of 19 lakes in Japan 
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Fig. 4 also shows the effect of DOC on Gran’s ANC for the lakes with low ANC. All of 
the high DOC lakes plotted in Fig. 4 as open squares are classified into dystrophic lake 
and contain more than 3mg L−1 of DOC, while low DOC lakes are oligotrophic. Gran’s 
ANC gives higher value for the high DOC water than that from the pH 4.8 method 
except one case. 
 
Gran’s plot titration should be applied to surface water with a DOC concentration less 
than 3mg L−1.  
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Fig. 4 The effect of DOC on Gran’s ANC 
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Appendix 5.  River system in tropical areas 
 
For the explanation on river systems in tropical regions, there is not so much difference 
between the system in tropical areas, except on the pollution level, water quality and 
water discharge. Factors in tropical areas are to be paid attention to are such:  
 
1. River characteristics 
a. Lower order of selected river 
b. Unpolluted river condition 
c. River located in conservation area. This is important so that in future river is not 

polluted.  
d. River should not be located in peat land. 
e. River should not be closely located to active volcano 
f. Upstream area not exploited for sand and rock mining 
 
2. Characteristics of River Catchment 
a. Area of river catchment should not be too large 
b. Geologically, rock characteristics should not be too acid and basic 
c. If river is not located in the conservation area, upstream part of the catchment area is 

not allowed to be used for human activities which can impact to the quality of flow 
in downstream 

d. Soil in the catchment area should not be strongly acid and basic. 
 
3. Characteristics of Water Quality and Quantity in monitored location 
a. pH less than 7.5, and more than 6 
b. EC less than 10 mS/m 
c. Suspended solid less than 40 mg/L 
d. BOD less than 2 mg/L, and COD less than 6 mg/L 
e. River bottom should be visible 
f. Difference between river discharge in the wet season and dry season less than 30 
 
4. Factors to be considered during water sampling implementation 
a. Recording of river discharge and water level in wet, dry and transition season 
b. Sampling time should be the regularly conducted 
c. Water sampling is do not to be done too early in the morning or too late in the 

afternoon 
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d. Water sampling is to be conducted 12 times per year 
e. Sampling location is to be situated center of flow  
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

 
 Report of progress on activities of the Task Force on Research 

Coordination  
 

Chair of th e Task Force  
on Research Coordination  

 
I. Background 
 
1. The Ninth Session of the I ntergovernmental Meeting (IG9) held on 19-20 Novem ber 2007 in 

Vientiane, Lao PDR approved the establishment of the Task Force on Resear ch Coordination 
together with other T ask Forces and Expert Groups based on the recommendation of the 
Seventh Session of the Scientific Advisory Committee (SAC7). The establishment of the new 
task forces and expert groups was to e nable more effective implementation of the scientifi c 
activities of the Strategy on EANET Development (2006-2010) in collaboration with the NC 
and Secretariat of EANET. 

 

2. SAC7 appointed Dr. Sergey Gromov as the Chai rperson of the Task Force on Research 
Coordination and the Network Center for EANET (NC), as the secretariat. SAC7 also decided 
that all the chairs of the other task forces a nd expert groups under th e Scientific Advisor y 
Committee (SAC) should be members of the Task Force on Research Coordination. 

 
II. Activities 
 
II-1. First meeting of the Task Force 

 
3. The NC, as the secretariat, consulted the chair of the Task Force on other experts to be invited 

as members made arrangements for the first meeting in 2008.     
 

4. The first meeting of the Task Force on Research Coordination was held at the Acid Deposition 
and Oxidant Research Center (ADORC) in Japan on 25-26 June 2008.  

 
II-2. Major decisions at the first meeting of the Task Force 
 
5. The major decisions of the meeting are summarized as follows:   
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 The importance for the reports of the joint r esearch activities to be peer reviewed was 
emphasized, and it was agreed that  the NC wi ll in future  send the reports to the 
experts/members of the Task Force prior to the task force m eeting for their comments from 
the scientific aspects. The Meeti ng suggested that f uture joint research projects should be  
designed with m ore care and should involve both internal and external experts who could  
closely supervise the implementation of the project and interpretation of the results. 

 The Meeting decided that  the list of c andidate research themes for fellowship studies for 
2008-2010 should be sim plified with broader to pics. The Meeting agreed on the revis ed 
Candidate Research Themes for Fellowship S tudies in the Network Center for EANET  
(2008-2010). The Meeting also agreed that it would review the reports of the research fellows 
from 2008 since the researchers as well as their supervisors of th e previous projects are no 
longer working in the NC. 

 The Meeting suggested th at the Bulletin on  Science and T echnology of EANET should be 
named EANET Science Bulletin and made other useful comments on the arrangement of the 
contents. 

 The Meeting discussed potential funding sources for EANET research projects and suggested 
that researchers explore all means available,  such as apply ing for funds fr om their own  
organizations and other research grants sponsored by various government ministries, and plan 
projects with regional scope thus increas ing the chances of securing funds from  the regional 
and international donor agencies. 

 The Meeting agreed that the list rena med Potential Future Research Activities (for reference) 
should be subm itted to SAC for information. This list would be a useful reference for 
discussions with potential donor agencies, applications for research grants, etc. 

 The Meeting agreed to re commend to SAC the implementation of 3 high priority  research 
projects using EANET budget in 2009 as follows: 

i) Analysis of existing data for im proving the understanding of the status o f 
acidification in East Asia 

ii) Studies on t he suitability of various low-cost methodologies, such as passive  
samplers, for monitoring air concentration 

iii) Aerosol deposition study in forests for improvement of estimation methods for dry 
deposition flux 

 The Meeting agreed that the following experts shall be the lead ers of the priority projects  
mentioned above and t hey, in collaboration with the NC, will develop the pr oject briefs for 
circulation to all the T ask Force members: Project i ): Dr. Hiromasa Ueda, Project ii): Prof. 
Wang Ruibin, Project iii): Dr. Pojanie Khummongkol. 

 The NC was requested to submit an estimated budget for implementation of the 3 projects to 
the relevant bodies of EANET for their consideration and approval. The NC will also develop 
a set of procedures to monitor the progress of implementation of these projects for the  
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consideration of the Task Force and SAC. 
 The second meeting of the Task Force will be held in July 2009. 

 
II-3. Follow-up actions from the first meeting 
 
6. NC prepared the m inutes of the first meeting of  the Task Force and circulated  it among the 

participants of the meeting for their confirm ation. As requested by the Task Force the NC 
coordinated the preparation of the concept papers  of the high priority research projects by the 
designated project leaders. The NC also prepared a set of draft Guidelines for Selection a nd 
Implementation of High Priority  Research Project funded by EA NET (Annex 2) as requested 
by the T ask Force. The concept papers a nd set of guidelines were circulated among the 
members of the Task Force in early September 2008 for their comments.  

 

7. The concept papers and draft Guidelines were revised based on the comments and suggestions 
from the members. The Task Force agreed to subm it the documents to the Eighth Session of 
the Scientific Advisory Committee (SAC8) for further review and endorsement.   

 
III. Discussion at SAC8 
 
8. The SAC8 was held fro m 15 throug h 17 October 2008 in H a Noi, V iet Nam. The NC 

presented the Draft Procedures for Est ablishing Task Forces and Expert Groups under  SAC. 
The Session was infor med on the necessity to develop a new set of guidelines for 
establishment and working procedures of the t ask forces and ex pert groups under SAC for 
consideration and approval of the IG.      

 
9. The Session agreed to the revised draft Proce dures for Establishing Task Forces and Expert 

Groups under SAC including the respective Terms of Reference (T OR) and memberships (as 
of October 2008). The Session agreed that the procedures as well as the revise d TOR will be 
submitted to the T enth Session of the Inter governmental Meeting (IG10)  to be held in 
November 2008 for endorsement.  

 
10. SAC agreed to the three high priority research projects recommended to IG for  funding using        

EANET budget:  
i)   Analysis of existing data for improving the understanding of the status of acidification in  

East Asia  
ii)  Studies on the suitability  of various low-cost methodologies, such as passive samplers, 

for monitoring air concentration 
iii) Aerosol deposition study in forests for  improvement of estim ation methods for dr y 

deposition flux 
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11. The concept papers of these projects  with the estimated cost have been prepared by the 

respective project leaders. Detailed implementation plans for eac h project would be prepared 
upon approval of the budget by  the IG. SAC agreed that the duration of the research projects 
could be extended beyond a year depending on the objectives. 

 
12. SAC adopted the set of guidelines for selection and implementation of high priority research 

projects and took note of the list of potential fu ture research activities (for reference, Annex 3) 
prepared by the task force.  

 
 
IV.   Discussion at IG10 

 
13. The IG10 was held from 20 to 21 November 2008 in Chiang Mai, Thailand. The Session approved 

the “Procedures for Establishing T ask Forces and Expert Groups Under the Scientific Advisory  
Committee of EANET (DRAFT)” (Annex 4), and the “Terms of Reference of the Task Forces and 
Expert Groups (revised)” (Annex 5). 

 
14. The Session endorsed the three high-priority research projects proposed by SAC (Annex 4). 
 
 
V. Second meeting of the Task Force 

 
15. The second meeting of the T ask Force on Rese arch Coordination was held at the T sukuba 

International Convention Center, Tsukuba, Japan on 13 October, 2009, just before SAC9.  

 
16. The major discussion of the meeting are summarized in Annex 1. It will be finalized in detail  

later.    
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ACID DEPOSITION MONITORING NETWORK IN EAST ASIA (EANET) 
 
 

SECOND MEETING OF THE  
TASK FORCE ON RESEARCH COORDINATION 

SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  
 

“Small Conference room 304”, Tsukuba International Congress Center 
Tsukuba, 13 October 2009 

 .  
 

PROVISIONAL AGENDA 
 
14:00-14:05    
1. Opening remarks                                                                                        Dr. Akimoto 
 
14:05-14:10 
2. Introductory remarks by the Chair                                                                        Chair 

 
14:10-14:30 
3. Report of progress since the first meeting of the Task Force  

including SAC8 and IG10 decisions relevant to the Task Force  Chair and NC 
 
14:30-15:00 
4. Review of the Reports of Research Fellowship in 2008 NC 

  
15:00-16:00    
5. Review of the current research projects of NC    NC 
 

 16:00-16:15   Coffee Break 
 
16:15-16:45 
5.     Review of the current research projects of NC (continued) NC 
 
16:45-17:45 
6.   Discussion on the future research areas of EANET  Chair and NC 
 
17:45-18:00  
7.   Next steps and schedule                                                                        Chair

         
18:00  Close 
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DFAFT MEETING MINUTES 
 
 

1. Opening remarks 
The Meeting followed the issues as listed in the Provisional Agenda.  
The Director General of ADORC welc omed the members of the Task Force on Research  
Coordination of the EANET Sc ientific Advisory Committee at the Tsukuba I nternational 
Convention Center, Tsukuba, Japan. 
 
2. Introductory remarks by the Chair                                                                         
The chair introduced the members of the Task Force (see the attached List of Participants).   
 
3. Report of progress since the first meeting of the Task Force including SAC8 

 and IG10 decisions relevant to the Task Force  
The chair made the presentation on the progress of the activity of the Task Force including 
SAC8 and IG10 decisions. It was pointed out that proposals on higher important research 
projects identified by TFRC and developed guideline for their selection and implementation 
were endorsed by SAC, and they will be used for the further research studies. Also TFRC 
took note on editorial modifi cation of its Terms of Reference (TOR) done by SAC8 and  
IG10 without changing scope and tasks. 

  
4.      Review of the Reports of Research Fellowship in 2008 
The NC made the presentation on the research Fellowship program in 2008 and 2009. In 

particular, it was explained that the reason why the selection committee decided to choose 
one research fellow in 2009 was no other proposal to be correspondent appropriately to 
the conditions of the Fellowship program and suitable level of scientific studies. 
 
During the discussion the TF concluded and recommended the followings; 
 
  ・The minimum level of dissemination of the results obtained through the use of 
Research Fellowship Program has to be a scientific report ready for publication in EANET 
Science Bulletin. The preparation and submission of scientific paper for international 
journals was recommended and highly welcomed. 
 
・It was pointed out that current duration of the period of research in ADORC (of 2 

months) seemed too short to conduct and complete researches with preparation of the 
report or paper of suitable quality, however, the Guidelines for the Fellowship in NC 
(EANET/IG 7/4, Annex 6) provides NC a flexibility on study duration and number of fellows 
within allocated budget. 
 
・The TF requested NC that the level of scientific proposals and candidate qualification 

should be clarified and explained in the annual invitation letter and rules of application as 
well as, if possible, the limits of duration of the study in NC.     
 

 ・It was decided that a few scientists should review the reports of the Research Fellow in  
2008 after the revision under the supervising by  NC researchers befor e publication: Dr. 
Khodzher and Dr. Jesada would review t he report of Ms. Yani Summarriani, and Prof. 
Hara and Dr. Chang would review the report of Ms. Soontree Khuntong.  Some 
recommendations for draft improving were done during the consideration. 
 
5. Review of the current research projects of NC  
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TF recalled the presentations of the first results received during implementation of the high 
priority project “Analysis of Existing Data for Improving the Understanding of the Status of 
Acidification in East Asia” at the Scientific Regional Workshop 2009 done by Prof. Hara and 
Dr. Matsuda and indicated their importance for data evaluation for the next Periodic report.   
 
Dr. Pojanie and Dr. Yago made the presentations on other the high priority projects “Aerosol 
Deposition Studies in Forests for Improvement of Estimation method for Dry Deposition” and 
“Feasibility Study on Low Cost methodologies for Monitoring Air Concentrations”, 
respectively. The following observations were done: 
 
 ・TF indicated the achievements of the on-going projects and their usefulness for the 
PRSAD2. 
 ・It was explained that the duration of the schedule of low cost methodology project was 
expanded to 2011 because the project became difficult to implement. 
 
 Dr. Sase and Dr. Yamashita made the presentations on the “Progress of research activities 
on soil, vegetation and related ecosystems” (including research plan of TF on soil and 
vegetation monitoring) and “Research activities on the atmospheric management in East 
Asia” (including the risk assessment of ozone and aerosol of the adverse effect on human 
health and vegetation). The following matters were discussed: 
 
 ・For the implementation of the project of risk assessment, the GIS spatial data on few 
kinds of seedlings and harvesting of crops are necessary to assess the harmful effects (yield 
loss), though it was mentioned that it might be difficult to obtain the precise data in East Asia. 
 ・It was explained that ADORC was involved into new extensive program as the 
collaborator with the understanding that the inter-linkage of science and policy has to be 
developed to provide the scientific and useful information to make environment related 
activity effective/efficient to policy by science.  
・It was explained that the external fund for the research activities on the risk assessment 

in East Asia was obtained in this year with the condition to start research in this year. So, due 
to continuation of the studies for the several years it was proposed to include them into the 
list of research activities of the NC from the next year. 
・It was pointed out that the priority of the projects should be considered carefully taking 

into account of the human resources as well as budgetary resources in the NC.   
・The meaning of co-benefit was clarified as the relationship of approach between climate 

change and air pollution problems. 
 
6.   Discussion on the future research areas of EANET   
The chair recalled that the list of the future research areas of EANET was created at the 1st 
meeting of TFRC and submitted to SAC8 already. Due to absence of any comments from  
SAC and IG, the TF proposed to refer to this list during the selection of the possible future 
researches (both jointly and in-kind).   
Dr. Akimoto introduced the New Joint Activities  on Modeling Studies in Asia for EANET as  
one of the prospective future research area of EANET with collaboration of scientists. Dr. 
Akimoto also emphasized that the list of propos ed projects is not cl osed, and welcomed 
voluntary contribution to the researches in this field. TF expected to have a fruitful  
consideration of this proposal at SAC9 .     
 
7.  Next steps and schedule 
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The proposed next steps and schedule of the TFRC were suggested. It was noted the 
necessity to involve TFRC member into the preparation of next bi-annual EANET Science 
Bulletin.  
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LIST OF PARTICIPANTS 
 
Dr. Sergey Gromov 
Head of Laboratory 
Institute of Global Climate and Ecology 
Roshydromet and RAS 
Russia 
  
Dr. Lim-Seok Chang 
Senior Researcher 
Air Quality Research Division of Climate and Air Quality Research Department 
National Institute of Environmental Research 
Korea 
  
Dr. Wilfredo M. Carandang 
Associate Professor 
Institute of Renewable Natura l Resources, College o f Forestry and Natur al Resources, 
University of the Philippines Los Banos 
Philippines 
  
Mr. Zheng Haohao 
Senior Engineer, Department of  Air Quality Monitori ng, China National Environmental 
Monitoring Centre (CNEMC) 
China     
  
Dr. Li Jianjun 
Senior Engineer, Department of Air Quality Monitoring 
China National Environmental Monitoring Center (CNEMC) 
China 
  
Dr. Hajime Akimoto 
Director General, Acid Deposition and Oxidant Rsearch Center 
Japan
 
Dr. Elizabeth Phillip 
Senior Research Officer 
Forestry Division 
Forest Research Institute of Malaysia (FRIM) 
Malaysia  
 
Dr. Pojanie Khummongkol 
Associate Professor 
Environmental Technology Division 
King Mongkut’s University of Technology Thonburi 
Thailand 
 
Dr. Tamara Khodzher  
Vice Director,  Limnological Institute, Russian Academy of Sciences/Siberian Branch
(RAS/SB) 
Russia   
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Dr. Duong Hong Son  
Director, Center for Environmental Research (CENRE), Institute of Meteorology, 
Hydrology and Environment (IMHEN), Ministry of Natural Resources and 
Environment (MONRE) 
Viet Nam    
 
Dr. Hiroshi Hara  
Professor 
Tokyo University of Agriculture and Technology  
Japan 
  
Ms. Leong Chow Peng 
Malaysia 
 
 
Network Center for EANET  
Acid Deposition and Oxidant Rsearch Center   
 
Dr. Jesada Luangjame 
Deputy Director General  
 
Mr. Takaaki Ito 
Deputy Director General  
 
Mr. Jiro Sato 
Assistant Deputy Director General 
 
 
Secretariat of Expert Group 
Acid Deposition and Oxidant Rsearch Center   
 
Dr. Ken Yamashita 
Planning and Training Department  
 
Dr. Hiroyuki Sase 
Ecological Impacts Research Department '
 
Dr. Hiroaki Yago 
Atmospheric Research Department  
 
Mr. Kenichi Koide 
Data Management Department  
 
Mr. Ryo Kobayashi 
Ecological Impacts Research Department  
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on Acid Deposition Monitoring Network in East Asia 
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Guidelines for Selection and Implementation of High Priority Research Projects 

 
 

Task Force on Research Coordination 
 

 
Project Identification 
 
1. Any member of the Task Force on Re search Coordination (TFRC) m ay propose 

research projects to be im plemented by EANET. The Network Center (NC), as 
secretariat, shall compile the list of proposed projects for consideration of the TFRC.  

 
2. The TFRC at its m eeting shall consider the list of proposed projec ts and identify the 

high priority research projects which should be submitted to SAC for its consideration. 
A project leader shall be appointed by the TFRC for the selected projects.  

 
3.  The project lead er shall prepare a brie f concept paper using the standard format 

attached.  
 
4. The NC as the Secretariat shall circulate the concept paper to members of TFRC for  

comments. The project leader shall rev ise the paper based on the comments from 
members of TFRC, if necessary.  

 
5.  The Chair of TFRC shall submit the proposal, concept paper and necessary budget to 

SAC for its consideration.  
 
6.  If appropriate, SAC will make a recommendation to IG to use EANET budget to fund 

the high priority projects.  
 
7. Based on the recommendation of TFRC and SAC, the NC shall include the budget for 

the research project in its work plan and budget for consideration and approval by IG.  
 
8.  Upon approval, the NC shall notify the TFRC and the project leader.  
 
9.  The project leader shall develop a de tailed project im plementation document and 

commence implementation of the project when funds are available.  
 
 
Project Implementation 
 
1.  The TFRC shall be responsible for monito ring the progress of the project. The items 

to be m onitored shall include the expe nditure, activities, output com pletion and 
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workflows against the im plementation plans, output delivery and progress m ade 
towards achieving the objectives of the project.  

 
2.  The project leader shall prepare and submit progress reports once every 6 m onths. 

The progress report shall include information on: 
- collaboration with partners 
- delivery of planned activities or outputs and results  
- accumulated impact of the project 
- possible delays in project delivery and remedial actions to be taken 
- project budget performance 

 
3.  The NC as the secretariat shall circu late the progress reports to all relevant parties for 

their comments and will convey the comment s to the project leader and m embers of 
the TFRC. 

 
4.  After completion of the project, a final report shall be submitted by the project leader 

to the TFRC. The TFRC shall submit a report to SAC. 
 
 
 
 
NOTE:  Funding is subject to the availability of the NC research funds.  
 
 



EANET/SAC 9/8/6 Annex 2 
  Page 3 

 
Attachment 

 
Format of Concept Paper 

 
Title of Project  

 
 
 

Purpose/Objectives  
 
 
 
 
 

Background 
Information 

 
 
 
 
 
 
 
   

Scope/Activities  
 
 
 
 
 
 

Cost Estimate  
 
 
 
 
 

Timeframe/Schedule  
 
 

Expected Output  
 
 
 
 

Proposed Funding 
Source 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

 
 

 
 

Discussion on the future research areas of EANET 
 

  
 
1. Research activities for improvement of understanding of status of 

acidification in East Asia 
 Evaluation of contribution of acidic pollutants from international shipping 

and flights routes 
 Long-range transport of air pollutants in East Asia  
 Investigation of long-term changes of ozone and its precursors in East 

Asia 
 Investigation on potential synergies of acidic deposition, ozone and 

particulate matters with climate change 
 Emissions, transport and deposition of fine particulates and their 

precursors  
 Assessment of emissions, transport, budget, fluxes and effects of sulfur 

and nitrogen in East Asia 
 Application of satellite data and monitoring data provided by other 

activities 
 Trend analysis of pollutants using long-term historical records 

 
2. Research activities for improvement of monitoring methodologies 
 

Wet deposition monitoring 
 Study on the role of carbonic and organic acids and their influence on wet 

deposition 
 Studies to determine the suitability of various sample preservatives 
 Studies to assess the comparability of new and old sampling procedures 

and instrumentation 
 Studies to determine the extent of contribution of natural emissions to 

acidity of precipitation 
 Evaluation of stability of organic acids in sampling at tropical sites 

 
Dry deposition monitoring 

 Studies to develop a Technical Manual on dry deposition flux estimation 
to be applied in the East Asian region 

 Studies on the suitability of various low-cost methodologies, such as 
passive samplers, for monitoring air concentration  

 Review of current publications for preparation of a Technical Manual on 
Air Concentration Monitoring for EANET 
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 Comparison of the performance of various PM2.5 instruments in the 
tropical region  

 Review of recent progress in monitoring PM in connection with the 
regulation by PM10, PMc (10-2.5) 

 Evaluation of the denuder sampling method and comparison with filter 
pack method in the tropical region 

 Studies of the effect of artifacts in using filter pack in the tropical region 
 

Improvement of QA/QC 
 A comprehensive evaluation of the results from the inter-laboratory 

comparison projects to improve current analytical methodologies 
 Review of existing guidelines on preparation of SOPs and audits 
 Review of current QA/QC manuals and preparation of a EANET QA/QC 

Manual separated from the Technical Manuals 
 Harmonization of data management procedures of EANET with other 

regional and international monitoring networks 
 Field inter-comparisons within East Asia, and with other 

regional/international programs 
 Consideration of certification or evaluation of automatic monitoring 

equipment 
 

3. Research activities for monitoring and evaluating effects on ecosystems  
 

Promotion of catchment-scale monitoring 
 Evaluation of ecological effects of acid deposition 
 Evaluation of experience and development of technical documents on 

catchment monitoring 
 Development of a biogeochemical model for catchment scale analysis 

 
Research on sensitivity of environmental media 

 Evaluation of the status of soil acidification in East Asia 
 Evaluation of the effects of ozone on plants  
 Evaluation of potential damage of acid deposition and areas susceptible to 

damage by atmospheric pollutants 
 Evaluation of temporal/spatial changes of river water 
 Evaluation of effects on aquatic life quality including development of bio-

indicators 
 
4. Research activities with new directions 
 

Promotion of emission inventories 
 Application of emission inventories for environmental assessments, cause-

effect relationship and socio-economic projections 
 Development/adoption of harmonized guidelines to prepare emission 

inventories in East Asia 
 Studies on applicability of current emission estimation methods to East 

Asia, such as emission factors, etc. 
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Promotion of modeling works 

 Collaboration with existing modeling activities on long-range 
transboundary transport of air pollution, such as MICS-ASIA 

 Modeling studies combining atmospheric transport and ecological effects 
 Research study of cost function for reducing pollutants 
 Studies for cost-effect/benefit analysis on acidification/eutrophication  
 Promotion of integrated assessments to support decision-making process  

 
Assessment of impacts on human health  

 Assessment and review of pollutants with potential harmful effects on 
human health 

 Review of the emissions of heavy metals, its dispersion, relationship to 
acidification, and health impacts in East Asia 

 Consideration of appropriate monitoring parameters and methods for 
human health impact 

 
Assessment of other impacts 

 Investigation/evaluation on impacts of surface ozone to the agricultural 
products and production/yield loss including economical aspect 

 Review of studies on effects of corrosion due to acid deposition on 
building materials in East Asia  

 
Estimation of future status/scenarios 

 Consideration of future scenario of emission 
 Consideration of future status of air pollution in East Asia by modeling 

 
 
5. Activities to promote cooperation with other regional and global initiatives 

and contribute to conservation of global environment and sustainable 
development 

 
 Pilot studies on acid deposition in East Asia with interested countries or 

regional/international initiatives  
 Supporting initiatives of TF HTAP of CLRTAP by contributing to their 

Assessment Report and participating in their model inter-comparison 
studies on hemispheric transport 

 Collaboration with WMO in regional activities promoted under its 
programmes 

 Joint programs with WHO, UNEP and relevant organizations on effects of 
fine particulates on life expectancy in East Asia 

 Collaboration with LTP in modeling activities in Northeast Asia 
 Collaboration with SIDA on their research programs in Asian region, 

particularly corrosion studies 
 Collaboration with IIASA on Integrated Assessment Model 

(RAINS/GAINS) for acidification/eutrophication and global warming   
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Potential Funding Sources for EANET Research Projects 
 
 

 From regional and international funding agencies 
 In-kind contribution of countries to research activities 
 Establishment of an EANET research fund  
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

(EANET/IG 10/7 Annex 1) 
 

Concept Paper of High Priority Research Projects 
 

Title of Project 1. Analyses of existing data for improving the understanding of the 
status of acidification in East Asia  

Purpose/Objectives Preparation of the second Periodic Report will start in 2010 by the 
Drafting Committee (DC). It is necessary to provide various kind of 
information to DC for the understanding of the status of acidification in 
East Asia. 
Main objectives of this project are as follows; 
(1) Evaluation of the appropriate methods for analyzing the state of 

acid deposition. 
(2) Preliminary analyses of EANET data 2005-2009 for improving the 

understanding of the status of acidification in East Asia among DC.
(3) Providing the accurate information of the status of acidification in 

East Asia through the appropriate data analysis. 
Background 
Information 

In November 2006, EANET published the First Periodic Report on the 
State of Acid Deposition in East Asia, and will start preparing the 
Second Periodic Report, which will be completed in 2011. This report 
provides an assessment of the state of acid deposition based on the data 
acquired from monitoring activities in EANET.  
However, it was pointed that analysis of the monitoring data in the first 
report was not enough for the assessment of the state of acid deposition. 
So, more detailed data analyses are requested for the preparation of the 
next periodic report. Furthermore, such data analyses are essential for 
implementing the updated EANET monitoring and should be performed 
as a routine work. 

Scope/Activities (1) One researcher will be invited for conducting the evaluation of 
analytical methods on acid deposition. 

(2) Adoption of the appropriate methods for analyzing the state of acid 
deposition, i.e., statistical methods, visualization method (mapping, 
graphics), numerical model calculation etc. 

(3) Evaluation of accumulative indicators for the data of chemical 
species. 

(4) Preliminary analyses of EANET data 2005-2009 
1) Appropriate usage of visualization method to show spatial 

distribution and temporal variation (including animation) 
2) Preparation of detailed meteorological and diffusion field data 

sets for EANET region and for some mega-cities, after 
collecting meteorological reanalysis data set 

3) Analyses: Spatial distribution of wet deposition and its 
seasonal variation 

4) Analyses: Spatial distribution of dry deposition and its 
seasonal variation, after calculating dry deposition fluxes from 
air pollutant concentrations monitored by filter pack method 
and automatic instruments 

5) Long-term and short-term trends of acid deposition and effects 
on ecosystems, based on EANET data from 1998 (preliminary 
phase) to 2009, together with other data observed and 
monitored in participating countries   

Cost Estimate Total US$ 35,000 
    Items : Personnel expenses 21,000$ (3,500$/month x 6 months) 
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                Meteorological data set, 10,000$ 
                Soft ware for analysis,  4,000$ 

Timeframe/Schedule 2009 
Output (1) Preparation of the guideline on the analytical procedures for 

EANET data 
(2) Preliminary analysis of EANET data from 2005 to 2009 using 

appropriate analytical methods. 
Proposed Funding 
Source 

EANET budget 
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Title of Project 2. Aerosol deposition studies in forests for improvement of estimation 

method for dry deposition  
 

Purpose/Objectives Application of direct measurement method to determine aerosol 
deposition flux and velocity in forest canopy in the tropical region.   
 

Background 
Information 

Scientific information on the aerosol deposition flux in the tropical 
region are non existent while substantial data for the northern 
hemisphere are available in publications. This study will supplement the 
EANET countries in the tropical regions to be able to estimate the 
aerosol depositions and hence, the total depositions which include both 
the wet and dry depositions can be determined.   
   

Scope/Activities 1. Direct measurement of aerosol deposition flux will be conducted in 
the forest in Thailand, 
2. Principal aerosols to be study consist of SO4

-
 and NO3

-
 

3. Seasonal effects on the acid deposition will be determined, 
4. Seasonal differences in the tropical region will be compared with the 
available inferential model applied for the sub-temperate region. 
 

Cost Estimate Total 30,000.00 USD 
Personnel cost                                         8,000 
Travel cost                                              1,000 
Equipment                                            10,000 
Consumables                                        11,000 
                                                           ----------- 
                        Total                           $30,000 
 

Timeframe/Schedule 2009 
Output 1. Values of aerosol deposition flux in the tropical region 

2. Improvement of the estimation method using the outcome of this 
study to relate with the inferential method for the flux estimation 
 

Proposed Funding 
Source 

EANET budget 
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Title of Project 3. Studies on suitability of various low cost methodologies, such as 

passive samplers, for monitoring air concentrations  
Purpose/Objectives This project aims to establish a distributed network of sites to monitor 

air concentrations of gaseous and particulate species using various 
monitoring methodologies, including the low cost methodologies, over 
a period of one year. The purpose of the monitoring is to acquire a 
complete dataset from the monitoring activities conducted under 
various types of climatic conditions for comparison. The study is 
expected to determine the suitability of using the low cost 
methodologies for monitoring of air concentrations in the East Asian 
region.  
 
The low cost methodologies which have been proposed for monitoring 
of gaseous and particulates species in EANET are the filter pack, 
passive sampler and denuder methods. These samplers which will be 
operated side by side with existing automatic instruments, which are 
expected to produce the most accurate set of results, during the test 
period.   
 
The main activities of this project are as follows: 
(1) Planning of the project  
(2) Preparations for the monitoring activities  
(3) Countries carry out the monitoring over a period of a year  
(4) Chemical analysis of the samples collected  
(5) Assessment of the data and information 
(6) Reporting the results to the Scientific Advisory Committee (SAC) 

of EANET 
 
The project will be implemented as an activity of the Task Force on 
Monitoring Instrumentation (TFMI) under the SAC. The Network 
Center (NC) as secretariat of the Task Force will coordinate the tasks.  

Background 
Information 

High quality, long-term data on wet and dry deposition from a dense 
network of sites in the East Asian region are required before a 
comprehensive assessment of the state of acid deposition in East Asia 
could be performed. Presently, the number of monitoring sites in the 
region is limited, mainly due to the high cost of establishing, operating 
and maintaining monitoring stations, including the purchase of 
expensive automatic monitoring instruments.   
 
One of the solutions proposed to overcome this problem is to adopt low 
cost methodologies such as filter packs, passive samplers and denuders. 
These methodologies have been effectively used other monitoring 
networks. However, they have not been extensively tested in the East 
Asian region which has diverse ecosystems, climatic conditions and 
other unique features.  
 
The Strategy on EANET Development (2006-2010) included an activity 
to improve implementation of all required monitoring items with 
necessary data completeness and accuracy. One of the outputs expected 
from this activity is a recommendation on use of less expensive 
methods to reduce monitoring cost and increase number of monitoring 
sites.  
 
The Task Force on Research Coordination at its first meeting in June 
2008 discussed the need to carry out a study to determine the suitability 
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of various low cost methodologies, such as passive samplers, for 
monitoring air concentrations in EANET. It was felt that a 
comprehensive study on a regional scale is necessary to identify all the 
factors that could affect their performance before these methods could 
be applied throughout the region. It was recommended that this be a 
priority project for implementation by the TFMI using EANET funds. 
The NC was requested to coordinate with the Chair of the TFMI to 
develop the proposal and request for funding at the next session of the 
Intergovernmental Meeting.     

Scope/Activities EANET countries will be invited to participate on a voluntary basis 
through the members of the Task Force. One of the criteria for selection 
of a monitoring site will be that it should be located near to automatic 
analyzers that are currently operated by the participating countries. Data 
from the automatic instruments will be used for comparison with the 
data from the low cost methodologies. Countries that are currently 
operating automatic instruments at or near their EANET sites are China, 
Indonesia, Japan, Malaysia, Mongolia, Philippines, Republic of Korea, 
Russia, Thailand and Vietnam. 
The following steps will be followed:  
(1) Suitable sites will be selected in the region 
(2) The NC will coordinate the purchase of equipment and 

consumables  
(3) The NC will provide each site with passive samplers for monitoring 

O3, SO2, NOx, NO2 and NH4  
(4) The NC will provide each site with a 4-stage filter pack set for 

monitoring of gas species and particulates   
(5) All the exposed samples will be returned to the NC where they will 

be sent for chemical analysis at 2 assigned analytical laboratories 
(6) The NC will compile all the necessary data and information for 

assessment by the TFMI  
(7) The NC will prepare the final report to SAC 

Cost Estimate Travel Costs                                                 8,000 
Communication                                           2,000 
Equipment                                                  50,000 
Consumables                                              20,000 
Expenses of the participating countries     20,000 
                                                          ----------------  
                                                Total US$ 100,000 
 
The equipment will consist of filter pack kits, an automatic ozone 
generator and calibrator (as a traveling standard). Passive samplers are 
considered as consumables.  

Timeframe/Schedule The project will start in early 2009 for duration of 12 months. 
Monitoring shall be conducted at the sites during the first 2 weeks (1 to 
14th day) of each month. The passive samplers, filters from the filter 
packs will be posted to the NC periodically. Other information 
including the data from the automatic analyzers will be submitted by 
the countries to the NC.  

Output (1) A set of data from selected sites in the EANET region using 
various monitoring methodologies, including low cost 
methodologies   

(2) An assessment report from the TFMI 
(3) Recommendation on future dry deposition monitoring 

methodologies, if possible. 
Proposed Funding 
Source 

EANET budget 
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(EANET/IG 10/7 Annex 2) 

 
PROCEDURES FOR ESTABLISHING TASK FORCES AND EXPERT GROUPS 

UNDER  
THE SCIENTIFIC ADVISORY COMMITTEE OF EANET 

 (DRAFT) 
 
 
Procedures for establishing the Task Forces and Expert Groups 
 
1. The Scientific Advisory Committee (S AC) of the Acid Deposition Monit oring Network in 

East Asia (EANET) may recommend to t he Intergovernmental Meeting (IG) the 
establishment of task forces and exper t groups related to scientific and technical issue s 
deemed important for future development of EANET.   

 
2. The IG will consider the recommendation of SAC and give its approval, if appropriate. 

 
3. SAC will select the chairperson from  among the SAC members and decide on the scope of 

the activities of the task force or expert group. The terms of reference of the task forces and 
expert groups may be further developed a nd updated from ti me to time based on guidance 
from SAC. The activities shall be in line with the Medium Term Plan of EANET/Strategy on 
EANET Development. 

 
4. The Network Center (NC) of EANET  shall assume the functions of secretariat of the task  

forces and expert groups established under SA C. The NC shal l make provisions for the  
expenditures of the task forces and expert groups’ activities under its budget in consultation 
with SAC, for approval of IG. 

 
5. Unless otherwise specified, the chairpersons of the task forces and expert groups will decide 

on the member composition. The members may be experts select ed from the participating 
countries or experts n ominated by the National Focal Poi nts (NFPs) of  EANET, as 
appropriate. An appointment letter signed by the chairperson will be sent to each member to 
confirm his/her appointment to the task force or expert group. 

 
6. Additional experts from  outside the p articipating countries of E ANET may be invited to 

participate in the activities of the task force and expert groups  as members or resource  
persons for scientific and technical reasons. The experts may be invited by  the chairperson 
in consultation with the N C and members of the task force or ex pert group, depending on 
availability of budget and other factors. 

 
7. The NC will provide technical assist ance and facilitate communication between SAC, IG , 

the chairpersons and members of the task forces and expert groups.  
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8.   A task force or expert group can be dissolved if decided by SAC and approved by the IG. 
  
 
Work Procedures of the Task Forces and Expert Groups  
 
1. The task forces and expert groups shall work in close coordination with each other in areas 

of common interest and exchange relevant information.   
 
2. Meetings will be held by  the invitation of the chairperson. The frequency of the meetings 

will depend on availability  of budget and necessity for mem bers to meet. The NC wil l 
provide support in convening the meetings and will function as the meeting secretariat. 

 
3. All documents developed by the task forces and expert groups will be submitted to SAC for 

consideration and subsequent action. 
 
4. As far as possible, commu nications among the members and between the NC and m embers 

of the task forces and expert groups will be conducted through the Internet to save costs. 
 
5. The chairperson, with advice fro m the members, can decide to invite new m embers based 

on need for additional expertise. A member may withdraw from the task f orce or exper t 
group at any time upon notification to the chairperson and the NC. 

  
6. The progress of activities of the task forces and expert groups  will be rep orted by the 

chairpersons and reviewed at the sessions of SAC.   
 
7. The activities of the task forces and expert  groups and related recommendations from SAC 

will be reported at the annual IG sessions.  
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
  

(EANET/IG 10/14 Annex 4) 
 

Terms of Reference of the Task Forces and Expert Groups (revised) 
 

 

Task Force on Dry Depo sition Monitoring (to be r enamed Task Force on Monitoring for Dry 

Deposition) 

 

Terms of reference 

 

- To further develop and elaborate the strategy for dry deposition evaluation in the region 

- To discuss on future direction of dry deposition evaluation and provide guidance on relevant 

activities based on the strategy 

- To develop the Technical Manuals for Air Concentration Monitoring and Dry Deposition Flux 

Estimation 

- [To review substances to be monitored] 

 

 

Task Force on Soil and Vegetation Monitoring 

 

Terms of reference 

 

- To continue to improve methodologies mentioned in the Technical Manual for Soil and Vegetation 

Monitoring and the Sub-Manual on Forest Vegetation Monitoring for EANET 

- To revise the technical documents on soil and vegetation monitoring as necessary 

- To plan for the implementation of activities for fu ture direction of soil, vegetation and ecosystem 

monitoring 

- To assess the impacts of acid deposition and relevant air pollutants on soil and vegetation based on 

available data and other information for the EANET periodic reports 

- To develop the guideline for future catchment monitoring 

 

 

Task Force on Monitoring Instrumentation 

 

Terms of reference 

 

- To review acid deposition monitoring instrumentation and laboratory equipment including their  
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operation 

- To recommend suitable less expensive monitoring methodologies for EANET 

- To review current QA/QC procedures and recommend improvements 

- To develop monitoring manuals and guidelines in cooperation with other subsidiary groups under 

SAC 

 

 

Task Force on Research Coordination 

 

Terms of reference 

 

- To propose the future direction of research activities for the network 

- To review the outcomes of EANET research activities 

- To review the reports of EANET Research Fellowship program 

- To identify potential international collaborative researchers for EANET  

 

 

Expert Group on Dry D eposition Flux Estimation (under the Task Force on Dry Dep osition 

Monitoring) 

 

Terms of reference 

 

- To review existing researches of direc t measurement and inferential method for estimation of dry 

deposition flux; 

- To select monitoring sites where estimation by inferential method or d irect method could be 

implemented; 

- To evaluate the inferential method by using direct measurement results in and outside of EANET 

region; 

- To prepare a Technical Manual for dry deposition flux estimation 

- To identify future research activities on dry deposition. 

 

 

Expert Group on Preparation of Second Periodic Report on the State of Acid Deposition in East 

Asia 

 

Terms of reference 

 

- To prepare the draft proc edures for es tablishment of the Draft ing committee and its  meeting 
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schedule for consideration and adoption at SAC8 

- To prepare the draft implementation plan for consideration and adoption at SAC8 

- To discuss the draft format and contents of 2nd PRSAD for consideration at SAC9 

 

 

Expert Group on Revision of Technical Manual on Wet Deposition Monitoring 

 

Terms of reference 

 

- To identify the technical and administrative problems associated with wet deposition monitoring 

encountered in the EANET operation since the beginning of the preparatory- phase operation 

- To evaluate differences in the measurement techniques of other regional monitoring programs and 

modify the current EANET procedures if necessary for comparability of the measurements 

- To discuss advances in the measurement techniques in long-term monitoring and intensive studies, 

and modify such techniques in an appropriate manner for the EANET Technical Manual 

- To produce a revised Technical Manual on Wet Deposition Monitoring  

 

 

Expert Group on Revision of Technical Manual on Inland Aquatic Environment Monitoring 

 

Terms of reference 

 

- To review the current Technical Manual on Inland Aquatic Environment Monitoring   

- To identify problems on Inland Aquatic Environment Monitoring  

- To prepare a revised Technical Manual on Inland Aquatic Environment Monitoring 

- To identify future research activities 
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The Ninth Session of the Scientific Advisory Committee  
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

 
 

Establishment of the Drafting Committee (DC) of the Second Periodic 
Report on the State of Acid Deposition in East Asia (PRSAD2) 

 
I. INTRODUCTION 
 
1. The three reports of the Periodic Report on the State of Acid Deposition in East Asia 

(PRSAD) namely, Executive Summary, Part I: Regional Assessment and Part II: National 
Assessments were printed and distributed by the Secretariat to member countries in 
December 2007. 

 
2. In response to a request of the Seventh Session of the Scientific Advisory Committee 

(SAC7), the Ninth Session of the Intergovernmental Meeting on Acid Deposition 
Monitoring Network in East Asia (IG9) approved the establishment of an Expert Group on 
Preparation of Second Periodic Report on State of Acid Deposition in East Asia 
(EG-PRSAD2) to prepare the implementation plan and other related works. Subsequently, 
Dr. Hiromasa Ueda, Director General of the Acid Deposition and Oxidant Research Center 
(ADORC) was designated as the Chairperson of the Expert Group. 

 
II. ACTIVITIES OF EG-PRSAD2 

 
3. The Chair of the EG-PRSAD2 in cooperation with the NC prepared i) Draft plan for 

establishment of the Drafting Committee of PRSAD2 (ANNEX I), ii) Draft schedule for 
the Drafting Committee (ANNEX I) and iii) Draft implementation plan of PRSAD2 
(ANNEX II), in July 2008 which were circulated to all members of the Expert Group in 
July 2008 for their comments. 

4. All the members agreed to the “Draft plan for establishment of the Drafting Committee”, 
the “Draft schedule for the Drafting Committee” and the “Draft implementation plan”, 
proposed by the chair and agreed that these documents could be submitted to the Eighth 
Session of the Scientific Advisory Committee (SAC8) held in October 2008 as 
recommendation from the EG-PRSAD2. 

5. First meeting of the EG-PRSAD2 was held on 16 October 2008 during the SAC8. The 
three draft plan above were confirmed and endorsed by the EG-PRSAD2 with one revision, 
and implementation plan of the workshop was also discussed. 

6. It was clarified that this EG-PRSAD2 will be dissolved after the establishment of the 
Drafting Committee in late 2009/early 2010. 
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III. OUTLINE OF THE SECOND PERIODIC REPORT   
 
7. The document will be prepared as a scientific assessment of the state of acid deposition in 

East Asia based on the data accumulated from the network. The tentative title is proposed 
as “The Second Periodic Report on the State of Acid Deposition in East Asia”. 

8. Suggested period of monitoring data to be analyzed in the second periodic report is from 
2005 to 2009 (five years), however the data 2000-2004 can be also used for data analysis. 

9. It is suggested that the second periodic report should consist of three parts. The first part is 
on regional assessment and the second part includes national assessments presented by 
participating countries on a voluntary basis, and the third part is executive summary. 

10. It is suggested that the second periodic report should be prepared focus to trend analysis, 
and some contents such as, Chapter1. Basic description on activities of the Acid Deposition 
Monitoring Network in East Asia (EANET) in the first periodic report could be deleted in 
the second report. 

11. National assessment report will be prepared by each country according to a format for 
national assessments which will be prepared by the drafting committee. The EANET data 
and other domestic data of each country could be used for the national assessment. 

12. Other national/international monitoring results can be used as references for additional 
assessment (for interpretation of EANET data). 

 

IV. ESTABLISHMENT OF THE DRAFTING COMMITTEE (PROPOSAL) 
 
13. The Session is requested to discuss establishment of the Drafting Committee (DC) for 

preparing the PRSAD2 according to the “Draft Plan for Establishment of Drafting 
Committee attached as ANNEX II” at the Ninth Session of the Scientific Advisory 
Committee (SAC9) held in October 2009 in Tsukuba, Japan. 

14. After the decision of the Eleventh Session of the Intergovernmental Meeting (IG11) on the 
establishment of the DC proposed by SAC9, NC will invite NFPs to nominate one expert 
from each participating country as member of the DC. 

15. In accordance with the decision of the IG11, EG-PRSAD2 will be dissolved. 
16. The NC will arrange the first meeting of the DC in April 2010 
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ANNEX I  

 
Draft Plan for Establishment of Drafting Committee 

Activity Date 

NC will propose the establishment of the Drafting Committee 
during SAC9 in 2009 and SAC will decide on the procedure 
for appointment of the Chair of the Drafting Committee.  

Late 2009 

NC will invite NFPs to nominate 1 expert from each 
participating country as member of the Drafting Committee of 
PRSAD2. Nominations should be submitted by end of January 
2010 

December 2009 

NC will circulate the list of members to all NFPs and other 
members nominated by chair. 

January 2010 

NC will arrange the first meeting of the Drafting Committee 
and inform all the members a month in advance  

January – April 2010

First Meeting of the Drafting Committee April 2010 

 
Draft Schedule of the Drafting Committee 

Meetings Dates Tasks 

First Meeting April 2010 Confirmation of the Format and Contents 
Identification of Lead Authors and contributors 
Adoption of Work Schedule 

Second Meeting April 2011 Discussion on Second Draft of PRSAD 
Review of Work Schedule 

Third Meeting August 2011 Discussion on Fourth Draft of PRSAD 
Review of Work Schedule 
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ANNEX II 

 
Second Periodic Report on the State of Acid Deposition in East Asia (PRSAD2) 

Draft Implementation Plan 
 

Year Month Activities/Events Deliverables 
2008 October SAC8 Report of the EG to SAC8  
2009 October Workshop on scientific assessment 

of EANET data and preparation of 
PRSAD2  

Workshop Proceedings and 
Recommendations on content of 
PRSAD2

2009 October SAC9 Report of the EG to SAC9 
2010 April 1st  Meeting of the DC

Preparation of Report of DC 
meeting 

Draft Contents of PRSAD2 
Names and contacts of DC 
members 
Names of Lead Authors of 
Regional Assessment Report 
Names of Contributors to the 
National Assessment Report 
Work Schedule 

 May Report of DC meeting sent to DC 
members 

Report of DC meeting 

 June  1st Meeting of Lead Authors Confirmation of authors of each 
chapter, items etc. Clarification of 
responsibilities 

 October SAC10 
Preparation of Report of Chairman 
of DC 

Report of Chairman of DC to 
SAC10 

 November IG12 
Chairman of SAC reports progress 
of PRSAD2 to IG12

SAC Chairman’s Report to IG12 

 May 2010- 
Jan 2011 

Compilation, editing and 
communications with 
contributors and Lead Authors 

Preliminary draft of some sections 
of PRSAD2 

2011 February Preparation of First Draft of 
PRSAD2  

First Draft of PRSAD2 

 February Circulation of First Draft among 
DC members, contributors, Lead 
Authors for comments

Comments from DC members, 
contributors and Lead Authors 

 April Revision of First Draft with 
comments from DC members, 
contributors and Lead Authors

Second Draft of PRSAD2 

 April 2nd Meeting of the DC
2nd Meeting of Lead Authors after 
DC 
Preparation of Report of DC 
meeting 

Comments from DC members and 
Lead Authors 
 

 May Report of DC meeting sent to DC 
members 

Report of DC meeting 

 May  Revision of Second Draft to 
include comments from DC 
meeting and Lead Authors Meeting

Third Draft of PRSAD2 

 May Circulation of Third Draft to DC 
members, contributors and Lead 
Authors for comments

Comments from DC members, 
contributors and Lead Authors 

 August  Revision of Third Draft to include 
comments from DC members, 

Fourth Draft of PRSAD2 and 
Draft Executive Summary 
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contributors and Lead Authors
Drafting of Executive Summary 

 August 3rd Meeting of the DC
3rd Meeting of the Lead Authors 
after DC 
Preparation of Report of DC 
meeting 

Comments from DC meeting and 
Lead Authors Meeting 

 September Report of the DC meeting sent to 
DC members

Report of DC meeting 

 September Revision of the Fourth Draft of 
PRSAD2 and Executive Summary 
to include comments from the DC 
meeting and Lead Authors Meeting

Final Draft of PRSAD2  

 October SAC11  
Preparation of the report of the 
Chairman of DC to SAC11 
Presentation of Final Draft of 
PRSAD2 and Executive Summary 
to SAC11 for adoption

Final Draft of PRSAD2 and 
Executive Summary (approved by 
SAC11) 

  Circulation of the Final Draft of 
PRSAD2 and Executive Summary 
to DC members and SAC members 
for approval 

Final Draft of PRSAD2 and 
Executive Summary (approved by 
DC and SAC members) 

  Circulation of the Final Draft of 
PRSAD2 and Executive Summary 
to NFPs for endorsement

Final Draft of PRSAD2 and 
Executive Summary (endorsed by 
NFPs)

 November IG13  Final Draft of PRSAD2 and 
Executive Summary (endorsed by 
IG) 

 December Language Check Final Draft of PRSAD2 checked 
by language expert 

 December  Printing and distribution of 
PRSAD2 
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The Ninth Session of the Scientific Advisory Committee  

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

 

Report on the Outcomes of the EANET Regional Scientific Workshop 

on Acid Deposition in East Asia 2009 

 

I. INTRODUCTION 

 

1. The three reports of the Periodic Report on the State of Acid Deposition in East Asia 

(PRSAD) namely, Executive Summary, Part I: Regional Assessment and Part II: National 

Assessments were printed and distributed by the Secretariat to member countries in 

December 2007. 

2. In response to a request of the Seventh Session of the Scientific Advisory Committee 

(SAC7), the Ninth Session of the Intergovernmental Meeting on Acid Deposition 

Monitoring Network in East Asia (IG9) approved the establishment of an Expert Group on 

Preparation of Second Periodic Report on State of Acid Deposition in East Asia 

(EG-PRSAD) to prepare the implementation plan and other related works.  

3. First meeting of EG-PRSAD was held on 16 October 2008 during the Ninth Session of the 

Scientific Advisory Committee (SAC9). NC proposed to hold a workshop on scientific 

assessment of EANET data and preparation of PRSAD2 in October 2009, and it may be 

held back-to-back with SAC9.  

4. The name of the workshop was decided to be “Regional Scientific Workshop on Acid 

Deposition in East Asia 2009”, and to be held on 12-13 October 2009 in Tsukuba, Japan. 

5. The workshop was considered as the first step to start preparation of the Second Periodic 

Report on the State of the Acid Deposition in East Asia (PRSAD2). The workshop will be a 

good opportunity to discuss on a new, improved approach for assessment of EANET data 

to achieve a better understanding of the state of acid deposition and its impacts in East 

Asia. 

 

II. OUTLINE OF THE WORKSHOP 

 

6. The objectives of the workshop are: 

・ to discuss the present status of acid deposition and regional air pollution in East Asia 

using the measurements data and results of model simulations 

・to discuss important elements and conclusions to be included in PRSAD2, 

・to enhance communication between the EANET community with outside international 

science community. 
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7. The outline of the workshop will be as follows; 

 Date and Time : 9:00-18:00, 12 October 2009 

9:00-12:30, 13 October 2009 

 Venue : Tsukuba International Congress Center (Convention Hall 300) 

Tsukuba, Japan 

 Attendance : The participants of the workshop were the Scientific Advisory 

Committee (SAC) members, invited scientists from the EANET region, invited 

experts from international/regional programs, and other interested persons (own 

funding). About 100 scientists participated the workshop. 

 Presentations : 19 presentations by scientists from the EANET countries and 

outside of the EANET region presented.(ANNEX I) 

 Poster session : 22 scientists from the EANET countries were participated   

  (ANNEX II) 

 Program : The workshop was divided into 3 sessions exploring the following 

themes: 

1. Analysis of the current state and long-term trends of wet and dry deposition 

2. Modeling analysis of regional air pollution in East Asia 

3. Results of studies on ecological and human health impacts of acid deposition 

   and related air pollutions 

 

III. DISCUSSION AND RECOMMENDATION OF THE WORKSHOP 

 

8. There were discussion sessions at the end of the day. Participants were requested to discuss 

about the recommendation for preparing PRSAD2. 

9. Participants could also share their findings and experiences of other networks. 
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ANNEX I 

PROGRAM 

 

Monday, 12 October   

    9:00       Welcome and introductory remarks 

               Hajime Akimoto, Acid Deposition and Oxidant Research Center 

Session I: Analysis of the current state and long-term trend of wet and dry deposition  

 

9:15 

 

9:40 

 

 

10:05 

 

 

10:30 

11:00 

 

11:25 

 

 

11:50 

 

 

12:15 

 

Current state of wet deposition in East Asia 

Hiroshi Hara, Tokyo University of Agriculture and Technology, Japan 

Current state and trend of air concentrations and constraints on dry 

deposition estimation in East Asia 

Kazuhide Matsuda, Meisei University, Japan   

Characteristics of long range transport of air pollutants in East Asia 

LimSeok Chang, National Institute of Environmental Research, Republic of 

Korea   

----------------------------------    Break    ------------------------------------- 

Analysis of the monitoring data in China 

Zheng Haohao, National Environmental Monitoring Center, China  

Spatial and Temporal Trends in Sulfur and Nitrogen Deposition for the 

United States 

David Schmeltz, U.S. Environmental Protection Agency, Washington D.C.  

Atmospheric chemical composition and transport in the EMEP domain, 

status and trends 

Wenche Aas, Norwegian Institute for Air Research, EMEP/CCC  

---------------------------   Lunch and Poster session  -------------------------- 

Session II: Modeling analysis of regional air pollution in East Asia  

 

14:15 

 

 

14:40 

The relative importance of various source regions of ozone on East Asian 

surface ozone 

Tatsuya Nagashima, National Institute for Environmental Studies, Japan   

Numerical simulation of acid deposition over East Asia from 1995 to  

2005 

Zifa Wang, Institute of Atmospheric Physics, China  
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Tuesday, 13 October   

Session III: Results of studies on ecological and human health impacts of acid 

deposition and related air pollutants    

 

9:00 

 

 

9:25 

 

 

9:50 

 

 

10:15 

 

 

10:40 

 

11:00 

Current status and trends of acid deposition in East Asia and review of 

assessment studies 

W. Carandang, A. Ocampo, University of Los Banos, Philippines  

Progress and achievements on the catchment-scale analysis in the EANET 

countries 

Hiroyuki Sase, ADORC, Japan   

Monitoring ozone effects on the European forests - achievements, 

problems, perspectives 

Marco Ferretti, TerraData environmetrics, University of Siena, Italy  

History of Forest monitoring in Europe and applied methods including 

critical loads assessments 

Martin Lorenz, Institute for World Forestry, Germany  

----------------------------------    Break    -----------------------------------   

 

Assessment of ozone effects on Japanese forests 

15:05 

 

 

15:30 

16:00 

 

16:25 

 

 

16:50 

 

17:15 

18:00 

18:30 

Long-term trends for anthropogenic SO2 emissions and sulfur deposition 

in East Asia 

Toshimasa Ohara, National Institute for Environmental Studies, Japan 

----------------------------------    Break    ----------------------------------- 

MICS-Asia Model Intercomparison Studies for Asia 

Greg. Carmichael, University of Iowa, USA  

Modeling analysis of regional air pollution from the view of South-East 

Asia 

Vanisa Surapipith, Pollution Control Department, Thailand   

Multi-scale model analysis of EANET Data 

Meiyun Lin, University of Wisconsin-Madison, USA   

Discussion 

Adjourn for the day 

---------------------------    Reception Party   ------------------------------ 
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11:25 

 

 

11:50 

 

 

12:15 

12:30 

Yoshihisa Kohno, Central Research Institute for Electric Power Industries, 

Japan  

Asian dust strom and pulmonary function of school children 

Yun-Chul Hong, Seoul National University Medical Research Centre, 

Republic of Korea   

Health impact of ozone and PM exposures in Europe and their relative 

contribution to the environmental burden of disease 

Otto Hanninen, National Institute for Health and Welfare(THL), Finland  

Discussion (Recommendations for the Periodic Report) 

Adjourn the Workshop 
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ANNEX II 

POSTER SESSIONS 

 

P-1 

 

 

P-2 

 

P-3 

 

P-4 

 

 

P-5 

 

P-6 

 

P-7 

 

P-8 

 

P-9 

 

 

P-10 

 

 

P-11 

 

 

P-12 

 

 

P-13 

 

Acid deposition elevates the nitrate concentration of the stream water up to 

eutrophic level in the forests near Tokyo Metropolitan area 

Yu Tabayashi 

Precipitation chemistry in Ijira 

Yutaro Yamashita 

Precipitation chemistry of Primorskaya 

Takeshi Mouri 

PMF analysis of impacts of SO2 from Miyakejima and Asian Continent on 

Precipitation Sulfate in Japan 

Kyo Kitayama 

Precipitation Chemistry in Irkutsk 

Shogo Ota 

Dry deposition of ozone in a forest in Tokyo 

Shin Ohara 

Precipitation Chemistry In Xi’an and Chongqing, China 

Yuki Kimura 

Precipitation with pH3.80 at an EANET remote site in Mongolia 

Haruna Sato 

Seasonal variation of the sulfur isotope ratios in bulk precipitation in Central 

Kyushu,  Japan 

Masaharu Sakai 

Nutritional Properties of Trees and Soils from Declined Forests in Oku-Nikko 

Region of central Japan 

Toko Tanikawa 

Seasonal change and long-term trend in the chemistry of precipitation observed 

in a forest region in Sapporo City 

Shuhei  Aizawa 

Seasonal variations in N and O isotopes of nitrate in rain from Guangzhou, south 

China 

Yunting Fang 

Overview on Precipitation Chemistry and Acid Deposition in Taiwan Since 1991 

Neng-Huei (George) Lin 
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P-14 

 

 

P-15 

 

P-16 

 

 

P-17 

 

 

P-18 

 

 

P-19 

 

 

P-20 

 

 

P-21 

 

P-22 

 

Relationship regarding stable isotope ratio between plants and rainfall at Mount 

Kinabale in Borneo Island, Sabah, Malaysia 

Hidemitsu Katsura 

Preliminary Results of Mercury Wet Deposition Monitoring in Taiwan  

Guey-Rong Sheu 

Development of catchment-scale model of element cycle in tropical ecosystems 

for evaluation of acidification and nitrogen leaching 

Junko Shindo 

Nutrient budget in a natural forested catchment in the Shimanto River 

headwaters, southwestern Japan 

Yoshiki Shinomoya 

Growth and photosynthetic responses of Fagus crenata seedlings to O3 under 

different nitrogen loads 

Masahiro Yamaguchi 

Nitrogen generation in rural area, Thailand for the Regional Scientific Workshop 

on Acid Deposition in East Asia 

Kei Komori 

Seasonal and spatial variability of soil pH in Tropical dry evergreen forest 

catchment in Northeastern Thailand 

Naoyuki Yamashita 

Short-term changes in river water chemistry in Niigata, Japan 

Ryo Kobayashi 

Possible acidification of the waters of small tributaries of Lake Baikal 

(Eastern Siberia) 

Tamare V. Khodzher 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 
 

 
MID-TERM REPORT ON THE IMPLEMENTATION OF THE STRATEGY ON 

EANET DEVELOPMENT (2006-2010) (Draft) 
 
INTRODUCTION 
 
1. The Strategy on EANET Developm ent (2006-2010) (hereinafter referred to as the 

Strategy) was adopted at the Eighth Session of the Intergovernmental Meeting (IG8) of 
the Acid Deposition Monitoring Network for East Asia (EANET) he ld on 29-30 
November 2006 in Hanoi, Viet Nam.  

 
2. The preparation and developm ent of the Strategy on EANET Development 

(2006-2010) was conducted for a period of  two-years (2005-2006), in full   
consultation, discussion and review with the relevant institutional bodies of EANET 
which include the W orking Group on Future Developm ent (WGFD), Scientific 
Advisory Committee (SAC), National Focal Points (NFPs) and ultim ately adopted by 
the IG8 in 2006.  

 
3. This document is prepared by the Secretariat and the Network Center (NC) for EANET 

to report on the progr ess of the ac tivities since the start of i mplementation of the 
Strategy, for discussion and further comm ents at the Eighth Session of the Working 
Group on Future Developm ent of EANET ( WGFD8) in J uly 2009 and at the Ninth 
Session of the Scientif ic Advisory Co mmittee (SAC9) in October 2009, and for 
endorsement at the Eleventh Session of the Intergovernmental Meeting (IG11) in 
November 2009.  

 
4. The main goals and objectives to be ach ieved through the im plementation of the 

activities of the Strategy are stated below: 
-  Improvement of current acid deposition m onitoring in terms of the data quality, 

completeness of m onitoring items, distribution of monitoring sites and data 
management; 

-  Extended assessment of the state of  acid deposition in East Asia based on the 
analysis of the EANET monitoring data; 

- Development of scientific researches on the atmospheric environm ent in East 
Asia; 

-  Comm on understanding on environm ental, social and econom ic issues of  
atmospheric pollution in East Asia through the establishm ent of epistem ic 
community and promotion of public awareness; 

-  Providing a sound basis for financial c ontribution and future developm ent of 
EANET; 
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- Increasing transparency of EANET; 
- Enhancement of coope rative efforts a mong participating countries and with 

outside organizations; and 
-  Strengthening policy relevance of EANET activities. 

 
5. The Secretariat and the NC made their best efforts to implement all the activities listed 

in the Strategy within th e manpower and funding resources available and according to 
the priorities as decided by the Intergovernmental Meeting (IG):  

 
Activities supported by the Core Budget of EANET 
i)  Improvement of implementation of all required monitoring items with necessary 

data completeness and accuracy 
ii)  Evaluation of national QA/QC programs and their implementation 
iii) Preparation of periodic assessment reports on the state of acid deposition 
iv) Studies on the establishm ent of a sound financial basis and the further 

development of EANET following the outco mes of the feasibility study on an 
appropriate instrument 

 
Activities supported by the Additional Budget 
i)  Discussion on promotion of modeling activities and emission inventories 
ii)  Promotion of capacity building for model application on urban, national and 

regional scales 
iii) Establishment of the fram ework for reviewing substances to be m onitored 

including other air pollutants and monitoring parameters  
 
6. Research activities on improvement of acid deposition monitoring, listed as one of the 

priorities to be undertaken and to be suppor ted from the voluntary contributions of the  
participating countries, research foundations  and international organizations and 
international organizations are in the pipeline. A list of potential research activities was 
prepared by the Task Force on Res earch Coordination and presented to SAC in 2008. 
Three priority res earch projects were identified by SAC and approved by IG10 for 
implementation using EANET budget. 
 

7. However, new developments in EANET and recent decisions of the IG as well as other 
economic factors have influenced and/or de layed the im plementation of som e of the 
above activities. 

 
 
STATUS OF IMPLEMENTATION OF THE ACTIVITIES OF THE STRATEGY 
 
8. In November 2007, the IG approved the estab lishment of several new task forces and 

expert groups under S AC to enable m ore efficient and transparent implem entation of 
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the activities of the S trategy. All the task forces and expert groups are presently 
involved in the implementation of the Strategy activities.    

 
9. Several activities of the Strategy are also  being implemented through three (3) h igh 

priority research projects approved at th e Tenth Session of the Intergovernm ental 
Meeting (IG10) and to be funded by EANET budget. The 3 projects are as follows:  

i) Analysis of existing data for im proving the understanding of the status of 
acidification in East Asia;  
ii) Aerosol deposition studies in forests for improvement of estimation method for 
dry deposition, and  
iii) Feasibility study on low cost methodologies for monitoring air concentrations.  
  

10. The status of implementation of the activities of the Strategy as of end of Septe mber 
2009 is sum marized in the table in Attachm ent 1 which shows the 30 activities, the 
targets, the planned implem entation dates and the 43 exp ected results and ou tputs. 
Attachment 2 shows the progress made and some of the achievements since the start of 
the regular phase activities of EANET in 2001 in tabular and graphical format.  
 

11. It could be noted that intens ive discussion on the Text of the Instrument to Provide a 
Sound Basis for Contribution to EANET is still on-going and making a great progress. 
On the other hand, the Report of the W GFD on Text of the Instrum ent to Provide a  
Sound Basis for Contribution to EANET  was submitted to IG1 0 in 2008 for 
consideration. The Session decided to task the WGFD to further develop the Instrument 
in accordance with the conclusion s of this m eeting, and to consider an d suggest any  
procedures necessary to obtai n the said s ignatures. The document “Explanatory Note 
for Obtaining the Signatures for the Instrument” was developed by the Secretariat and 
first discussed at the WGFD8 in July 2008.  

 
EVALUATION 
 
12. As of end of Septem ber 2009, 8 out of the 43 projects have be en completed. Table 1 

below shows the number of outputs from implementing the Strategy and other existing 
activities of the Sec retariat and th e NC in  each year co mpared with the expected 
number outputs during the pe riod 2006-2008. A tally of the total number of m anuals, 
reports, procedures, proceedings, etc.  each year indicated that between 89% to 93% of 
the expected num ber of outputs had been  achieved. The publication of the EANET 
Science Bulletin in 2008 was an ad ditional output of EANET. Som e activities could 
not be implemented by the Secretariat and the NC under the current S trategy due to 
unexpected increase in cost of equipment, change of staff at the NC, and decisions 
made by the IG related to recent d evelopments in EANET. I t was proposed that these 
activities be deferred to the next Medium Term Plan. 
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Table 1: Outputs from implementing the Strategy and other existing activities in 2006-2008  

 
Outputs 2006 2007 2008 

Expected Actual Expected Actual Expected Actual 
Strategy Papers - - - - 1 1 
Plans - - - - - - 
Technical Manuals 1 1 2 2 2 1 
Scientific and 
Technical Reports 8 8 8 8 9 9 

Recommendations - - 1 - 1 1 
Procedures - - 2 1 - - 
Proceedings 9 9 9 9 9 8 
Public Awareness 
Materials and 
EANET 
Newsletters, 
Scientific Bulletins 

7 6 2 2 4 4 

Others 3 2 3 2 - - 
 

Total 
 

28 26 
(93%) 27 24 

(89%) 26 24 
(92%) 

 
13. Some of the activ ities that were o riginally planned to star t implementation in 20 06 

could only begin in 2007 due to the late adoption of the Strategy. The implem entation 
period for the expected results and outputs was therefore adjusted taking into 
consideration various factors. W henever a chan ge of the dates is requ ired, the new 
implementation dates are inserted in brackets below the original implementation period 
in Attachment 1. A summary of the implementation status is shown in Table 2 below:   

 
Table 2: Implementation status of the activities of the Strategy (2006-2008) 

 
Number of activities ahead of schedule 1 
Number of activities on schedule 27 
Number of activities with adjusted implementation dates  12 
Number of activities deferred for im plementation under the next Mediu m 
Term Plan 

3 

Total 43 
  
14. The Secretariat and the NC had successfully  sourced for external funds from  local, 

regional and international donor agencies, research foundations and other organizations 
for the im plementation of the Strategy activitie s, in par ticularly those that ar e to b e 
supported by the Additional Budget of EANET. Several scientists and experts fro m 
participating countries also contributed thei r services voluntarily through the activities 
of the task forces and expert groups of SAC.  
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15. It was not possible to separate the costs fo r carrying out the activities of the Strategy 

from the total budget of the Secretariat and the NC as the cost for carrying out other 
important regular tasks not mentioned in the Strategy was also included in the or iginal 
estimation of the total budget. However, for the purpose of transparency, the actual 
expenditure of the Secretariat and th e NC was compared to the estim ated total costs  
mentioned in the docum ent Workload and Cost for Im plementing the Strategy on 
EANET Development (2006-2010) (EANET/IG  8/7/2 rev) during the period 
2006-2008. Table 3 below shows that there was a large difference in the expenditure 
and estimated budget of the Secretariat in  2006 as one of the posts was v acant in that 
year. However, the actual expenditures in 2007 and 2008 w ere close to the estim ated 
cost.  

 
16. In the case of the NC, the budget for 2007 a nd 2008 were slightly higher than the 

estimated budget for 2006 as som e activities in 2006 were moved to 2007 due to the 
late adoption of the Strategy. The actual e xpenditure for the core  budget activities did 
not differ much from the estim ated amount from year to year but there were some  
differences in the estim ated cost and the actual expenditures of the additional budget 
activities, which depend on the availability of external funds.   

 
Table 3: Estimated Cost and Actual Expenditure of the Secretariat and the NC in 2006-2008 

Budget 
(thousands USD) 

2006 2007 2008 
Estimated 

cost 
Actual 

expenditure
Estimated 

cost 
Actual 

expenditure
Estimated 

cost 
Actual 

expenditure
Secretariat Regular 425.2 261.3 352.9 309.9 435.8 448.3 

 
NC 

Core 432.0 428.5 432.0 433.5 389.4 369.5 
Additional 583.0 823.0 721.0 749.7 751.0  809.6 
NC Total 1015.0 1251.5 1153.0 1183.2 1140.4 1,179.1 

Total budget and 
revenue  
(Secretariat + NC core)

857.2 689.8 784.9 743.4 825.2 817.8 

  
17. A comparison of the estim ated workload and the actual m anpower resources (in 

man-months) available at the Secretariat a nd the NC during the 3 years is shown in 
Table 4. There were no significant differences between the estimated work load and the 
actual manpower resources (in man-months) available in both agencies.    

 
Table 4: Estimated and actual workload of the Secretariat and the NC (in man-months) 

Manpower 2006 2007 2008 
Estimated Actual Estimated Actual Estimated Actual 

Secretariat Regular 37 27 33 24 35 31.5 
 

NC 
Core 57 57 61 61 51.7 44.4 

Additional 67 67 86 86 78 90.3 
Total 124 124 147 147 129.7 134.7 

Total Manpower 
(Secretariat + NC core) 94 84 94 85 86.7 75.9 
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18. The tables and figures in A ttachment 2 show that significa nt progress has been made 
towards achieving the goals and objectives of the Strategy in the past three years in 
terms of the following:   

- Improvement in number of monitoring sites 
-  Improvement in data quality  
-  Development of scientific research on atmospheric environment in East Asia  
-  Promotion of public awareness in participating countries 
-  Promotion of technical support in participating countries 

 A more detailed report will be made afte r 2010 when most of the activities are 
expected to be completed.   

 
 
ACTION REQUIRED 
 
19. The WGFD and SAC are invi ted to review the report on i mplementation of the 

activities of the S trategy on EANET Development (2006-2010) before subm ission to 
the IG of EANET.
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Attachment 1 

 
Targets, Expected Results and Outputs, and Status of Implementation of the Activities of the Strategy on EANET Development (2006-2010) 

i.  Promotion of acid deposition monitoring  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(1) 

Improvement of 
implementation of all 
required monitoring items 
with necessary data 
completeness and accuracy 

To provide complete sets of 
high quality monitoring data 
in terms of accuracy, 
complete (up to 100%) 
coverage of all mandatory 
parameters and appropriate 
application of sampling/ 
analytical equipment in all the 
participating countries 

[1] 

Report on improvement of data 
completeness and on application of 
sampling/analytical equipment at the  
EANET monitoring sites (including 
recommendation for improvement of 
equipment and proposal on cooperation 
with equipment makers for technical 
support and maintenance of equipment) 

2007-2008
(2007-2010)

A report on activities to improve 
data completeness in EANET has 
been prepared by NC and  was 
submitted to SAC i n 2009 for 
endorsement. Discussions with 
equipment manufacturers to provide 
more technical support to count ries 
using their brand of equipment are 
on-going. 

[2] A set of Standard Operating Procedures 
(SOPs) for operational monitoring  

2006-2008
(2006-2007)

A manual and CD containing a set 
of SOPs were prepared by NC in 
2007 and distributed to participating 
countries to provide guidance on 
preparation of national SOPs. 

[3] 

Data sets of all the mandatory items to 
analyze spatial distribution and trends, and 
to estimate acid deposition fluxes for 
assessment of im pact (e.g. critical loa d 
analysis, catchment analysis, etc.)   

2006-2010

Data on wet an d air con centration, 
soil and v egetation and inland 
aquatic environment monitoring 
from all EANET sites are co mpiled 
annually by NC and stor ed in the 
EANET database 

(2) 
Consideration and efforts on 
appropriate distribution of 
monitoring sites 

To increase the density of 
monitoring sites [4] Establishment of new EANET sites 2007-2010

The number of EANET sites has 
increased from 49 wet, 38 dry, 29 
soil and vegetation, 15 in land 
aquatic environment at beginning of 
2006 to 55 wet, 45 dry, 29 soil and 
vegetation, 18 inland aquatic 
environment (Attachment 2)  
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No. Activities to be undertaken Targets Expected results and Outputs Implement-

ation period Status as of 30 September 2009 

(3) 

Development and 
application of monitoring 
methods for dry deposition 
considering current 
country-specific monitoring 
methodology 

To ensure the implementation 
of improved/ modern methods 
for dry deposition (especially 
in tropical region) including 
estimation of dry deposition 
fluxes in at least three 
EANET countries (as research 
studies) 

[5] 
Technical Manual for dry deposition fluxes 
estimation prepared by Task Force on Dry 
Deposition Monitoring 

2008-2010

The Technical Manual is being 
prepared by the Expert Group on 
Dry Deposition Flux Estimation and 
submitted to SAC fo r comments in 
2009. The document will b e ready 
for adoption in 2010. 

[6] 
Estimation of dry deposition fluxes at the 
selected monitoring sites in  selected 
EANET countries 

2009-2010

The software to calculate dry 
deposition flux at selected  sites in 
EANET countries is being prepared 
by NC following the recommended 
procedures in the Technical Manual 
on Dry Deposition Flux Estimation 
and shall be completed by 2010. 

(4) 

Consideration on possible 
application of less expensive 
methods of monitoring 
including passive samplers 

To provide more extensive 
data sets on acid deposition in 
EANET 

[1] 
Recommendation on use of less expensive 
methods to reduce monitoring cost and 
increase numbers of monitoring sites 

2007-2008
(2009-2010)

A high priority research project on 
“Studies on suitability of various 
low cost methodologies such as 
passive samplers for monitoring air 
concentrations” was proposed by 
SAC in 2008 and endorsed by IG 
for implementation in 2009-2010. A 
report with recommendations will 
be prepared after 2010.  

(5) 

Review and revision of the 
monitoring Manuals 
including operation manuals 
of monitoring equipment 

To provide participating 
countries with revised 
guidelines for monitoring 

[7] 

A decision on the re vision of T echnical 
Manuals: for Wet Deposition Monitoring of 
EANET, and  for Monitoring on Inland 
Aquatic Environment 

2007 
(2007-2010)

 

A decision to revise the technical 
manuals was made in 2007 and 
SAC established 2 expert groups to 
carry out the tasks. A first draft of 
the revised technical manuals was 
submitted to SAC i n 2009 for 
comments.  

(6) 
Review of Strategy Paper 
for future directions of soil 
and vegetation monitoring 

To clarify particular 
objectives, ways, and 
milestones for ecological 
monitoring 

[8]
A revised Strategy Paper for Future 
Direction of So il and Vegetation 
Monitoring of EANET 

2007-2008

The Strategy Paper for Future 
Direction of Soil, Vegetation and 
related Ecosystem Monitoring of 
EANET (2009-2014) was prepared 
by the Task Force on Soil and 
Vegetation Monitoring and adopted 
by SAC in 2008. 
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No. Activities to be undertaken Targets Expected results and Outputs Implement-

ation period Status as of 30 September 2009 

(7) 
Promotion of the future 
catchment monitoring in line 
with Strategy Paper  

To provide the scientific data 
on effects of acidification on 
terrestrial ecosystem based on 
the elemental budget 
calculations  

[9] Guidelines/methodologies for th e future 
catchment monitoring 2007-2010

The guidelines are being prepared 
by the Task Force on Soil and 
Vegetation Monitoring and will be 
completed by end  of 2010 
according to the revised strategy 
paper. The guidelines will be based 
on information obtained from 
studies conducted in Japan, 
Thailand and Malaysia funded by 
the Global Environment Research 
Funded for the Ministry of 
Environment, Japan. 

(8) 

Evaluation of monitoring 
data with application of 
approach for assessment of 
impacts (e.g. critical load 
analysis, catchment analysis, 
etc.) 

To identify areas which has 
potential for damage by acid 
deposition 

[10] Identification of area or regions susceptible 
to acid deposition damages 2008-2010

An initial map showing the hotspots 
will be prepared by the Task Force 
on Soil and Vegetation Monitoring 
by 2010. This activity is expected to 
continue after 2 010 with further 
updates and improvements of the 
initial map. 

 
ii. Compilation, evaluation, storage and provision of data 

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(9) 

Compilation and storage of 
monitoring data including 
assistance to participating 
countries on developing 
their national databases 

To maintain the EANET 
database of monitoring data 
for support to reporting and 
scientific studies on acid 
deposition in East Asia 

[11] Databases of EANET monitoring data in 
NC and some participating countries 

2006-2010
(propose for 
next MTP)

Not implemented by NC due to 
budget constraints. If sufficient 
budget can be sec ured from 
additional sources, it will consider 
implementing for selected countries 
that require the database. If not, it is 
proposed to reconsider for 
implementation in the next Medium 
Term Plan (MTP). 
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(10) 
Evaluation of 
appropriateness of 
monitoring data 

Improvement of data quality 
by data verification [12] Establishment of data verification system 2007 

(2007-2008)

The procedures have been 
established in NC. An update of the 
members of t he verification groups 
was carried out in 2007-2008. 

(11) 
Promotion of access to 
monitoring data for data 
users  

Provision of EANET data 
through Internet [13] Website for data downloads system and 

communication system. 

2006-2010
(propose for 
next MTP)

Not implemented by NC due to 
budget constraints. It is proposed to 
reconsider this activity due to new 
developments and global initiatives.  

iii. Promotion of quality assurance and quality control (QA/QC) activities  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(12) 
Evaluation of national 
QA/QC programs and their 
implementation 

To review and develop 
national QA/QC programs of 
EANET 
 

[14]

Progress report on performance of EANET 
monitoring in participating countries 
(including recommendation for QA/QC 
activities) 

2008-2010
(2010) 

A report with recommendations will 
be prepared by NC in 2010 for SAC 
endorsement. 

(13) 

Research on evaluation of 
inter-laboratory comparison 
project results to clarify and 
solve problems of laboratory 
analysis in the participating 
countries as well as for data 
quality assurance 

To introduce measures for 
improvement of regular 
measurements by evaluating 
the results of inter-laboratory 
comparison projects on the 
regular phase 

[15]
Report on the evaluation of inter-laboratory 
comparison tests in 2001-2005 and 
improvement of laboratory analysis 

2007 

An evaluation report of the 
inter-laboratory comparison projects 
from 2001 to 2005 with 
recommendations was prepared by 
NC and presented to SAC in 2007.  

iv. Implementation of technical support and capacity building 

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(14) 

Promotion of systematic 
training and education, and 
cooperation in training 
activities implemented by 
the participating countries 
and other relevant 
organizations 

To improve training activities 
by considering feedback of 
trainees and using better 
training materials 

[16]

Report on results of questionnaires on 
implementation of train ing initiatives in 
participating countries and by other 
relevant organizations 

2006-2010

The questionnaire was revised in 
2008 to obtain more comprehensive 
information from the participating 
countries and efforts have been 
made by NC to fulfill the training 
requirements of the c ountries. A 
summary of the questionnaire 
results are reported annually a t 
STM, SAC and IG sessions.  
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[17]
A set of train ing materials (textbooks, 
reviews of basic knowledge with exercises, 
special topic brochures) 

2006-2010

A Textbook on Fundamental 
Methodology for Monitoring Wet 
Deposition in EANET was 
published in 2006. A set of 
environmental education tools will 
be prepared in 2010. 

(15) 
Promotion of technical 
support for monitoring in 
the participating countries 

Improvement of capability for 
EANET monitoring in 
participating countries 

[18] Support to cu rrent EANET monitoring 
activities in participating countries 2006-2010

Technical missions to participating 
countries are made annually by NC. 
Equipment spares and consumables 
were provided as necessary. Two IC 
systems were provided to Cambodia 
and Lao PDR in 2006. The NC also 
made communications with 
countries to assist with  instrument 
problems and monitoring issues. 
(Attachment 2) 

(16) 
Promotion of technical 
assistance by other relevant 
organizations 

Improvement of capability for 
EANET monitoring and 
policy making of the 
participating countries 

[19]
Providing necessary equipment for national 
EANET monitoring by means of projects 
supported by external resources 

2006-2010

An IC and pure water systems were 
provided to Myanmar in 2009 by 
JICA at the request of NC. 
Two capacity building workshops 
for policy makers of the 
participating countries were 
convened in 200 7 and 2008, 
respectively by the Secretariat. 

 

v. Producing periodic reports on the state of acid deposition in East Asia  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 31 July 2009 

(17) 
Preparation of periodic 
assessment reports on the 
state of acid deposition 

To provide scientific 
assessment for the public, 
scientists and policy makers 

[20] The first periodic report (end of 2006) 2006 

The first Peri odic Report on the 
state of acid deposition in East Asia 
was prepared by SAC and adopted 
by IG in 2006. 
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[21] Preparation of the next periodic report 2009-2010
(2009- ) 

The Implementation Plan for the 
second Periodic Report was 
prepared by the Expert Group on 
Preparation for the second Periodic 
Report and it was adopted by SA C 
in 2008. The Drafting Commi ttee 
will be established in early 2010 to 
start the task.  

(18) 

Studies for supporting 
assessment on the state of 
acid deposition by means of 
trend analysis, assessment 
indicators, numerical 
modeling, etc. 

To provide scientific 
instruments for assessment of 
monitoring data such as trend 
analysis, assessment 
indicators, numerical 
modeling, etc. 

[22]

Guidance on monitoring data application 
for assessment reports s uch as t rend 
analysis, assessment indicators, num erical 
modeling and data presentation design 

2007-2008 
(before start 

of 
preparation 

of next 
periodic 
report) 

(2008-2009)

A high priority research project on 
“Analysis of existing data for 
improving the understanding of 
status of acid deposition in East 
Asia” was proposed by SAC in 
2008 and endorsed by IG for 
implementation in 2009. A report of 
the project wi ll be pre pared at the  
end of 2009. 

 

vi. Promotion of research activities related to acid deposition problems  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(19) 
Consideration on general 
directions of research 
activities by SAC 

Consideration and preparation 
of general directions of 
research activities in a 
transparent manner  

[23]
Recommendation on general direction for 
research activities related to acid deposition 
problems in East Asia 

2006-2008

A list of potential research activities 
was prepared by the Task Force on 
Research Coordination and 
presented to SAC in 200 8. Three 
priority research projects were 
identified by SAC and approved by 
IG10 for implementation using 
EANET budget.  
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(20) 

Promotion of 
inter-comparison studies and 
validation of existing 
models on acid deposition in 
East Asia 

Clarification of the 
differences among related 
models and recommendations 
on the harmonization of 
models 

[24]
Recommendation on improvement of 
regional atmospheric transport/chemistry/ 
deposition models 

2007-2010

The MICS-Asia project was 
initiated by NC and  IIASA to 
develop a better understanding of 
the performance and uncertainties 
of CTMs applied in East Asia. The 
scientific papers on the studies are 
published in a s pecial issue of 
Atmospheric Environment. A report 
with recommendations will be 
submitted to SAC in 2009.  

[25]
Support to initiatives of participating 
countries on atmospheric modeling and its 
application 

2007-2010

The NC participated in the activities 
of the Long-range Transboundary 
Air Pollutants in Northeast Asia 
Project (LTP) initiated by Republic 
of Korea. 

vii. Promotion of public awareness  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(21) 

Promotion of public 
awareness for EANET 
among the general public, 
policy makers, private 
sectors and local 
governments on acid 
deposition and its effects 

To increase understanding and 
knowledge level of the 
general public, etc on acid 
deposition and its effects 

[26]

Printed public awareness materials and 
updated e-Learning courses and Web-pages 
and provision of national workshops for the 
participating countries of EANET  

2006-2010

A video and brochures on acid 
deposition were d eveloped together 
with Myanmar in  2006. A 
guidebook on environmental 
education will be produced in 2010. 
The e-Learning course was updated 
in 2009 and the EANET homepage 
was improved in 2008-2009. 
National workshops on public 
awareness for acid d eposition 
monitoring issues and problems 
were conducted in Cambodia, Lao 
PDR and Philippines in 2006, and 
Indonesia and Mon golia in 200 9. 
In-country workshop on acid 
deposition issues was also held in 
Lao PDR and Myanmar in 2006 and 
2007, respectively. 
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(22) 

Efforts to help high-level 
policy makers to understand 
the importance of acid 
deposition problems in East 
Asia and EANET activities 

To make high-level policy 
makers understand the 
importance of acid deposition 
problems in East Asia and 
EANET activities 

[27] Dissemination of information at a s pecial 
session in high level meetings 

2006 
(2009-2010)

This event is postponed to a later 
date. 

[28] Dissemination of i nformation at other 
regional meetings 2006-2010

Information on EANET is 
disseminated at all the 
regional/international meetings 
attended by the Secretariat and NC 

[29] Second Report for Policy Makers 2008-2009

The Second Report for Policy 
Makers (RPM2) is being prepared 
by the Secretariat and NC  and will 
be launched at IG11 in 2009. 

viii. Other relevant activities including those for future development and new researches 
viii-1.  Modeling activities and emission inventories  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(23) 
Discussion on promotion of 
modeling activities and 
emission inventories 

Clarification of future 
direction on modeling 
activities and emission 
inventories in EANET. 
Clarification of necessary 
measures to implement 
modeling activities and to 
develop emission inventories 

[30] Proposals on promotion of modeling 
activities and emission inventories 

2007-2008
(propose for 
next MTP)

A proposal from SAC to establish 
an expert group for promotion of 
modeling activities and emission 
inventories was not approved by IG 
in 2007. It is proposed to implement 
this activity in the next Medium 
Term Plan (MTP). 

(24) 

Promotion of capacity 
building for model 
application on urban, 
national and regional scales 

To enable interested 
participating countries to use 
existing models for their own 
objectives 

[31] Designation of suitable standard models of 
each scale for research/training application 

2007 
(2009-2010)

The NC will consult relevant 
experts on the designation of 
suitable models.    

[32]

Promotion of the training courses on 
application of the standard models 
including cooperation with other 
organizations 

2006-2010 

The NC provided training on the 
application of air pollution models 
during the JICA Training Course on 
EANET and JICA Third Country 
Training Course, to the EANET 
research fellows in 200 7, and at the 
Individual Training Course in 
ADORC in 2009 based on the 
request from participating countries. 
A training course on modeling is 
planned in 2010. 
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viii-2.  Selection and review of priority substances to be assessed 

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(25) 

Establishment of the 
framework for reviewing 
substances to be monitored 
including other air pollutants 
and monitoring parameters 

To establish the framework 
for reviewing substances to be 
monitored and necessary 
parameters for regular 
monitoring as well as 
equipment for that purpose 

[33] Transparent framework for reviewing 
substances to be monitored 

2006-2007
(2008) 

In 2008, IG decided that the T ask 
Force on Monitoring for Dry 
Deposition is th e appropriate body 
to perform this activity.  

[34]
Recommendation on monitoring 
parameters, measurements and e quipment 
for EANET sites 

2006-2007
(2009-2010)

This activity will b e implemented 
by the Task Force on Monitoring for 
Dry Deposition in collaboration 
with the Task Force on Monitoring 
Instrumentation in 2009-2010. A 
report/ recommendation will be 
submitted to SAC.   

(26) 

Investigation on 
environmental/human 
effects of priority substances 
and their monitoring 
requirements such as 
monitoring equipment, 
sampling and analytical 
methods 

To clarify the necessity, 
monitoring approaches and 
necessary activities to 
organize the monitoring of 
priority substances 

[35]

Reports on environmental/human effects of 
priority substances and their m onitoring 
requirements with available information 
such as good practices and results of case 
studies in EANET region 

2008-2009
(2009-2010)

NC will prepare reports on the 
environment/human health ef fects 
of ozone and PM in 200 9-2010, 
subject to availability of funds. 

[36] Action plans for monitoring priority 
substances 2010 

Actions plans to promote an ozone 
monitoring activities and a PM 
monitoring activities in East Asia 
will be prepared by NC and 
submitted to SAC in 2010. 

viii-3.  Promotion of formation of an “Epistemic Community”  

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(27) 

Improvement of 
communication and sharing 
common understanding on a 
wide range of issues on the 
atmospheric environment in 
East Asia among the 
scientists, researchers and 

To support formation of the 
Epistemic Community by 
EANET scientists, researchers 
and government officials 

[37]
Creating a network of experts concerning a 
wide range of issues of the  atmospheric 
environment within EANET 

2006-2010

All the activities of EANET are 
expected to contribute t o efforts to 
creating a network of experts on 
issues related to the atmospheric 
environment in East Asia.  

[38] Periodic issue of Newsletter 2006-2010 The EANET Newsletter is 
published biannually from 2007. 
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government officials of the 
participating countries 

[39]

Regional Workshop on Acid Deposition in 
one of the participating countries of 
EANET for scientific community, national 
governments, civil s ociety, academia, 
private sector and other international 
experts and agencies 

2006 This activity was im plemented in 
2006. 

viii-4.  Improvement and development of institutional arrangement 

No. Activities to be undertaken Targets Expected results and Outputs Implement-
ation period Status as of 30 September 2009 

(28) 
Further improvement of the 
guidelines for transparency 
and efficiency of EANET  

To strengthen EANET 
activities.  
To promote efficiency and 
transparency of EANET 

[40]
More transparent and efficient activities of 
EANET bodies including SAC, Task 
Forces and other sub-bodies 

2006-2010

A report on the activities of the 
Secretariat and NC to promote more 
transparent and efficient activities 
of EANET bodies will be prepared 
and submitted to IG in 2010.  

(29) 

Studies on the establishment 
of a sound financial basis 
and the further development 
of EANET following the 
outcome of the feasibility 
study on an appropriate 
instrument 

To support a process of 
development of an 
appropriate instrument 

[41] Report on future development of EANET 
to establish a sound financial basis 

2006-2008
(2006-2010)

 

A Report of the WGFD on t he 
Instrument to provide a sound basis 
for contribution to EANET was 
submitted to IG10. Discussions are 
still ongoing to finalize the text of 
the Instrument. 

(30) 

Consideration on future 
activities with discussions 
on possibilities of future 
development of EANET 
including a possibility to 
establish additional 
institutional structures, if 
necessary. 

Improvement of structures of 
EANET to promote active 
participation. 
Preparation of the Medium 
Term Plan for next period 

[42] Second Report on Fu ture Development of 
EANET 

2009-2010
 

The Draft Second Report on Future 
Development of EANET was 
discussed at WGFD8 in 2009. It 
was clarified at WGFD8 that th e 
report is for possible adoption at IG 
in 2010. This activity will be 
considered after finalization of th e 
Instrument to provide a sound basis 
for contribution to EANET.  

[43] Medium Term Plan fo r EANET 
(2011-2015) 2009-2010

Discussions on the Draft Medium 
Term Plan started at  the WGFD8 
in 2009 and the  Plan is for 
consideration/adoption by IG in 
2010. 

Note: The dates in brackets (  ) show the revised implementation period for the activity 
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Attachment 2 

i) Improvement in number of monitoring sites 
 

Wet Deposition Monitoring Sites 

Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Cambodia 0 0 0 1 1 1 1 1 1 
China 9 9 9 9 9 9 8 8 8 
Indonesia 4 4 4 4 4 4 4 5 5 
Japan 10 10 11 11 11 11 12 12 12 
Lao PDR 0 0 1 1 1 1 1 1 1 
Malaysia 2 2 2 2 3 3 3 4 4 
Mongolia 2 2 2 2 2 2 2 2 2 
Myanmar 0 0 0 0 0 0 1 1 1 
Philippines 2 2 2 2 2 3 3 3 3 
Republic of 
Korea 3 3 3 3 3 3 3 3 3 

Russia 3 4 4 4 4 4 4 4 4 
Thailand 4 4 4 5 5 6 6 6 6 
Vietnam 2 2 2 2 2 2 2 2 5 

Total 41 42 44 46 47 49 50 52 55 
 

Air Concentration Monitoring Sites 

Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 
China 4 4 4 4 4 4 3 3 3 
Indonesia 1 1 1 1 1 1 3 4 4 
Japan 10 10 10 10 10 10 11 12 12 
Malaysia 2 2 2 2 2 3 3 3 3 
Mongolia 2 2 2 2 2 2 2 2 2 
Philippines 2 2 2 2 2 3 3 3 3 
Republic of 
Korea 0 3 3 3 3 3 3 3 3 

Russia 4 4 4 4 4 4 4 4 4 
Thailand 4 4 4 5 5 6 6 6 6 
Vietnam 2 2 2 2 2 2 2 2 5 

Total 31 34 34 35 35 38 40 42 45 
 

Inland Aquatic Environment Monitoring Sites 

Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 
China 4 4 4 4 4 4 4 4 4 
Indonesia 1 1 1 1 1 1 1 2 2 
Japan 2 2 2 2 2 2 2 2 2 
Lao PDR 0 0 0 0 0 0 0 1 1 
Malaysia 0 0 0 0 0 1 2 2 2 
Mongolia 1 1 1 1 1 1 1 1 1 
Philippines 1 1 1 1 2 2 2 2 2 
Russia 1 1 1 1 1 2 2 2 2 
Thailand 1 1 1 1 1 1 1 1 1 
Vietnam 1 1 1 1 1 1 1 1 1 

Total 11 12 12 12 13 15 16 18 18 
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ii) Improvement in data quality 
 

Results from the inter-laboratory comparison projects for wet deposition (1998-2007) 
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iii) Development of scientific research on atmospheric environment in East Asia 

 
Joint research project carried out with participating countries 

Year Country Research Objectives Funding Source 

1998- Russia 
To improve monitoring methodology and monitor 
acid deposition as well as heavy metals and lead 
isotope ratio in the frigid zone. 

Ministry of the 
Environment, Japan 

1999-2005 Thailand  
To investigate the concentration of air pollutants 
and dry deposition velocities above specific 
surface of tropical zone.  

ADORC/AEON Fund 

2001- Mongolia 

To investigate plant sensitivity to acid deposition 
in the (sub-) arid zone in Mongolia. 
Concentrations of the air pollutants have been also 
monitored.  

ADORC/Ministry of the 
Environment, Japan 

2005- 
Thailand, 
Malaysia 
and Japan 

To estimate the ecological effects of acidic  
deposition on tropical seasonal forested catchment 
in Thailand, Malaysia and Japan based on the 
measurement of elemental budget, etc. 

Ministry of the 
Environment, Japan 

2005- Thailand  

To study whether there are differences in 
concentration of air pollutants with use of different 
methods (automatic monitor, filter-pack method 
and passive sampling method) in the tropical zone.

ADORC/AEON Fund 

2005- Republic of 
Korea 

To evaluate aerosol sampling methodology (There 
are two methods in this region.) and PM2.5 
behavior in R. of Korea and Japan. 

ADORC/NIER in R. of 
Korea 

 
EANET Research Fellowship Program 

Year Researchers Country Research Themes 

2005 
Mr. Eyi Wang China Assessment of Ozone Variability in East Asia 

During Recent Years 

Ms. Arcely C. Viernes  Philippines Determination of Unanalyzed Components in 
Rainwater 

2006 

Ms. Bulgan 
Tumendemberel Mongolia Determination of Unanalyzed Components in 

Precipitation Water 

Ms. Elena Gritsan Russia 
Application of scientific climatological 
approach and statistical methods for 
optimization of EANET network 

2007 
Dr. Yibing Lu China Comparison of Air Pollution and Acid 

Deposition between Two Mega-cities 

Mr. Son Anh Truong Viet Nam Assessment of Ozone and Other Gaseous 
Concentrations in East Asia 

2008 

Ms. Yani Sumarriani 
Sutaryo Indonesia 

Studies on effect of acid deposition and related 
air pollutants on ecosystems/ inland water 
aquatic 

Mr. Soontree 
Khuntong Thailand Ion chromatographic determination of organic 

acids in rainwater 

2009 Dr. Rattapon Onchang Thailand Effect of haze  on wet and dry deposition at 
EANET sites in Thailand 

Total 9   
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iv) Promotion of public awareness  

 
Joint public awareness activities on acid deposition with participating countries 

Year Target Audience Activity Number of 
participants 

1998 School children and 
general public 

Development of public awareness brochure (To 
Protect Our Common Earth) and Videotape (Acid 
Deposition/To Protect our Beautiful Earth) 

 

1999 School children and 
general public 

Development of national public awareness brochures 
(with China and Thailand)   

2000 School children and 
general public 

Development of national public awareness brochures 
(with Malaysia and Philippines)  

2001 School children and 
general public 

Development of national public awareness brochures 
(with Indonesia and Viet Nam)  

2001 School children and 
general public In-country workshop (Philippines) 38 

2002 School children and 
general public 

Development of national public awareness brochure 
(with Mongolia)  

2002 School children and 
general public In-country workshop (Indonesia and Viet Nam) Indonesia 100 

Viet Nam 60 

2003 School children and 
general public 

Development of national public awareness brochure 
(with Russia)  

2003 School children and 
general public In-country workshop (Mongolia) 80 

2004 School children and 
general public 

Development of national public awareness brochures 
(with Cambodia)  

2004 School children and 
general public In-country workshop (Russia) 300 

2005 School children and 
general public 

Development of national public awareness brochure 
(with Lao PDR)  

2005 School children and 
general public In-country workshop (Cambodia) 45 

2006 School teachers and 
NGO leaders 

e-Learning Program on EANET website (Acid 
deposition and the Environment)  

2006 School children and 
general public 

Development of national public awareness brochures 
(with Myanmar)  

2006 Government officials, 
private sector and NGO 

Public awareness workshop on acid deposition 
(Philippines) 36 

2006 School children and 
general public In-country workshop (Lao PDR) 50 

2006 Government officials 
and general public 

Public awareness workshop on acid deposition (Lao 
PDR) 100 

2006 
Government officials 
private sector and 
general public 

Public awareness workshop on acid deposition 
(Cambodia) 80 

2007 School children and 
general public In-country workshop (Myanmar) 30 

2009 
Government officials 
private sector and 
NGO, etc. 

Public awareness workshop on acid deposition 
(Indonesia) 65 

2009 Government officials 
NGO, etc. 

Public awareness workshop on acid deposition 
(Mongolia) 60 
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EANET Workshop on Public Awareness concerning acid deposition problems 

Year Target Audience Activity Number of 
participants

2001 Participating countries  First Public Awareness Workshop on Acid 
Deposition Problems (Niigata) 20 

2002 Participating countries, relevant 
officials, NGO  

Second Public Awareness Workshop on Acid 
Deposition Problems (Beijing) 50 

2003 
(Feb) Participating countries  Third Public Awareness Workshop on Acid 

Deposition Problems (Niigata) 30 

2003 
(Dec) 

Participating countries, school 
children and general public 

Fourth Public Awareness Workshop on A cid 
Deposition Problems (Niigata) 200 

2005 Participating countries, school 
children and general public 

Fifth Public Awareness Workshop on Acid 
Deposition Problems (Niigata) 300 

2006 Participating countries  Sixth Public Awareness Workshop on Acid 
Deposition Problems (Niigata) 30 

2007 Participating countries, NGO, 
private sectors, etc. 

Seventh Public Awareness Workshop on Acid 
Deposition Problems (Niigata) 60 

2008 Participating countries and school 
children, etc 

Eighth Public Awareness Workshop on Acid 
Deposition Problems (Internet Conference for 
School Children in Bangkok and Niigata) 

350 

2009 Participating countries and school 
children, etc 

Ninth Public Awareness Workshop on Acid 
Deposition Problems (in Niigata) 150 



EANET/SAC 9/11 
Page 22 

 
v) Providing technical support to participating countries 

 
Equipment Provided to Participating Countries for Monitoring Activities (1998-2008) 

Year Country Assisted Equipment Provided 

1998 Mongolia 
Russia 

IC, Wet-Only Sampler, Filter pack Sampler Kit 
Wet-Only Sampler 

1999 
China 
Philippines 
Viet Nam 

Wet-Only Sampler, Filter pack Sampler Kit 
Wet-Only Sampler, Refrigerator 
Wet-Only Sampler, Filter pack Sampler Kit 

2000 
Indonesia 
Malaysia 
Viet Nam 

Wet-Only Sampler 
Filter pack Sampler Kit 
Filter pack Sampler Kit, Flow meter 

2001     -           - 

2002 

Cambodia 
Lao PDR 
Mongolia 
Viet Nam 

Wet-Only Sampler, Power Stabilizer 
Wet-Only Sampler, Power Stabilizer 
Pure Water Generator Boiler 
Flow meter 

2003 

Cambodia 
Lao PDR 
Mongolia 
Philippines 
Russia 

pH and EC meter 
pH and EC meter 
Digital pipette, Flowmeter 
Filter pack Sampler Kit, Computer, Digital Camera 
AAS (used) 

2004 Philippines 
Viet Nam 

Filter pack Sampler Kit, Refrigerator 
Filter pack pump 

2005 Lao PDR 
Viet Nam 

Refrigerator 
Refrigerator 

2006 

Cambodia 
China 
Lao PDR 
Myanmar 
Philippines 

IC (purchased using Secretariat’s savings) 
Filter pack Sampler Kit 
IC (purchased using Secretariat’s savings) 
Wet-Only Sampler , pH and EC meter 
Rain sensor 

2007 Cambodia 
Lao PDR 

Filter pack Sampler Kit 
Filter pack Sampler Kit 

2008 Cambodia 
Philippines 

Refrigerator of Wet-Only Sampler 
Refrigerator of Wet-Only Sampler 

2009 
Myanmar 
Lao PDR 
Viet Nam  

IC (donated by JICA) 
IC suppressor 
Filter pack pump 
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Spares and Consumables Provided to Member Countries for Monitoring Activities 

Year 
(JFY) 

Country 
Camb
odia China 

Indone
sia 

Lao 
PDR 

Malays
ia Mongolia Myanma

r 
Philippine

s 
Russ

ia 
Thaila

nd 
Viet 
Nam

1998 
     

E, C 
  

E 
  

         

1999 
 

E, C 
     

E 
  

E,C 
        

2000 
  

E 
 

E,C C 
    

E,C 
       

2001 
  

C 
       

E 
         

2002 E 
  

E 
 

E 
    

E 
       

2003 E E  E  E  E,C E   
     

2004 E  C, S   E, C  E, C   E 
      

2005 S  S S, E  E, C S C, E   E, 
C,S     

2006 E, C, 
S E, C  S, C, 

E  E, C E, S E, C, S   S 
  

2007 E, C, 
S S  E, C   E    C 

2008 E, S S  S  C, S  E C, S  S 

2009 C C  E  S E (JICA)  C, S  E 

Note: E: equipment, spare parts, C: consumable, S: standard solution, reagent 
 
 
NC Technical Missions to Participating Countries (2005-2008) 

Country Name 2005 2006 2007 2008 
Cambodia 23-25 Jun 12-16 Nov 5-8 Dec 14-16 Dec 

China 5-14 Jan 
25 Sep-1 Oct 11-18 Oct 17-21 Dec (23-28 Mar. 2009) 

Indonesia 6-12 Feb 12-18 Mar 8-11 Aug (24-29 May 2009)
Lao PDR 26-28 Jun 9-12 Nov 9-12 Dec 10-14 Dec 
Malaysia - 10-16 Dec - 4-10 Jan 
Mongolia - 11-15 Sep - 10-14 Nov 

Myanmar - 20-24 Mar 
4 Aug 18-22 Dec (October 2009) 

Philippines 16-22 Jan 2-7 Oct - 14-18 Jan 
Republic of Korea 21-24 Feb 6-9 Feb 20-22 Feb 18-20 Mar 
Russia 25 Sep-2 Oct 26 Aug-3 Sep 16-23 Sep 21-28 Sep 
Thailand 27 Feb-4 Mar 26 Nov-1 Dec 16-21 Dec 15-20 Dec 

Viet Nam 7-15 Mar 
31 Jul-3 Aug 4-10 Aug - 17-21 Mar 

18-24 Oct 
Total 11 13 8 10 
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Individual Training Program at ADORC 

Year Number of 
Participants Countries Training Provided 

1998 2 Thailand, Russia Filter-pack monitoring 

1999 10 China (9), Indonesia  Training on EANET activities 

2000 4 Philippines, Russia, Thailand (2) Training on EANET/ Wet and dry deposition 
monitoring, data management 

2001 6 Indonesia(3), Malaysia, 
Philippines, Viet Nam 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2002 6 China (2), Indonesia, Mongolia, 
Philippines, Thailand 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2003 6 Cambodia, China, Lao PDR, 
Thailand (2), Viet Nam 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management/EANET activities 

2004 5 Cambodia, China, Lao PDR, 
Malaysia, Philippines 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2005 6 Cambodia, China, Indonesia, Lao 
PDR, Thailand, Viet Nam 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2006 2 Cambodia, Lao PDR 
Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2007 5 Cambodia, China, Indonesia, Lao 
PDR, Malaysia 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2008 5 Cambodia, China, Lao PDR, 
Myanmar, Viet Nam 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring and data 
management 

2009 5 Indonesia, Malaysia, Mongolia 
Russia, Thailand 

Wet and dry deposition, soil and vegetation, 
inland aquatic environment monitoring, data 
management and atmospheric transport modeling

Total 62   
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The Ninth Session of the Scientific Advisory Committee 

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

 

DRAFT MEDIUM TERM PLAN FOR EANET (2011-2015) 

 

 

1. INTRODUCTION  

 

The Fifth Session of the Intergovernmental Meeting of EANET (IG5) in 2003 agreed on 

the development of a 4-5 year medium term plan for EANET and this task was assigned 

to the Working Group on Future Development of EANET (WGFD). From 2004-2006, 

the Sessions of WGFD, Scientific Advisory Committee (SAC) and Intergovernmental 

Meeting (IG) deliberated on the elements to be included in the five year medium term 

plan. The document was finally adopted at the Eighth Session of the Intergovernmental 

Meeting (IG8) held in Hanoi, Vietnam in November 2006. The IG8 also decided to 

change the name of the document to the Strategy on EANET Development (2006-2010).  

 

The Network Center (NC) and the Secretariat for EANET are in the process of 

implementing the activities of the current Strategy on EANET Development (2006-2010) 

which focuses on eight important categories of activities to be carried out during the five 

year period from 2006 to 2010. Based on previous experience the process to develop a 

new plan or strategy will take about two years. There is therefore a need for the WGFD to 

start the process of developing the next five year medium term plan in 2009. The new 

five year medium term plan would have to take into consideration the achievements of 

the current strategy and the problems encountered during its implementation, as well as 

new developments in East Asia.  

 

 

2. CONSIDERATION ON THE MEDIUM TERM PLAN FOR EANET (2011-2015) 

 

The NC and the Secretariat of EANET have jointly prepared a preliminary draft of the 

“Strategy on EANET Development (2011-2015)” and a time table for development of the 

Strategy and implementation plan for consideration and discussions at the Eighth Session 

of the Working Group on Future Development (WGFD8) held in Pattaya, Thailand in 

July 2009. As many of the activities are scientific and technical in nature, the document 

will also be presented at sessions of the SAC meetings to seek comments and inputs.  

 

The Draft Medium Term Plan (MTP) for EANET (2011-2015) is expected to be 

presented at the Twelfth Session of the Intergovernmental Meeting (IG12) in November 

2010 for consideration and final adoption.  

 

 

3. ACTION REQUIRED 
 

At the Eighth Session of the Working Group on Future Development (WGFD8), it was 
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reminded that the title of the document might be “Medium Term Plan (2011-2015)” 

according to the TOR of the WGFD (2009-2010) and requested the Secretariat and the 

NC to revise the document accordingly, taking into consideration the  other comments 

during the Session.  

 

Based on the comments made by WGFD this document was revised. The “Draft Medium 

Term Plan (MTP) for EANET (2011-2015)” consists of the following: 

 

i) Draft Medium Term Plan (MTP) for EANET – “Activities, Targets and Expected 

Outputs of the MTP for EANET (2011-2015)”: Annex 1  

ii) “Time Table for Development of the MTP for EANET (2011-2015)” and 

“Implementation Plan for the MTP for EANET (2011-2015)”: Annex 2  

iii) “Estimated Workload and Cost Necessary for the Secretariat and the Network 

Center” for implementation of the MTP, which was developed as a reference of 

the MTP for EANET (2011-2015). It includes not only 22 activities described in 

the MTP, but also administrative works: Annex 3  
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Medium Term Plan for EANET (2011-2015) 

(Revised Draft) 

 

 

1. Introduction  

 

The Acid Deposition Monitoring Network in East Asia (EANET) is an intergovernmental 

regional network established for promoting cooperation among countries in East Asia to 

address acid deposition problems. Due to the transboundary nature of the acid deposition 

problem and its inter-linkages with other environmental issues, participating countries of 

EANET have since 1998 cooperated in conducting monitoring, scientific research, 

training and building capacity activities to mitigate regional air pollution problems for a 

sustainable future.  

 

The development of a medium-term plan for EANET was one of the major decisions of 

the Fifth Session of Intergovernmental Meeting (IG5).  The Working Group on Future 

Development  of EANET (WGFD) was requested to prepare a plan to be implemented 

within a period of five years (2006-2010) which would focus  on the whole activities of 

EANET, with clearly stated targets, activities to be undertaken and expected results at the 

end of the mentioned period.   

 

The title of the “Five-Year Medium Term Plan for EANET (2006-2010)” was changed to 

“Strategy on EANET Development (2006-2010)” based on the decision of the Eighth 

Session of the Intergovernmental Meeting (IG8), as it was considered that a medium term 

plan should have assured financial resources.  

 

The Tenth Session of the Intergovernmental Meeting (IG10) mandated the WGFD to start 

the process of development of the next medium term plan for EANET (2011-2015). In 

line with this mandate, this Draft MTP for EANET (2011-2015) was developed by the 

WGFD for deliberations at the Sessions of the WGFD and the SAC and for final adoption 

by the IG.  

 

1.1 Achievements of the EANET Strategy (2006-2010)  

 

Over the years, significant achievements were fulfilled and recognized during the 

implementation of the Strategy on EANET Development (2006-2010). The Secretariat 

and the Network Center (NC) made their best efforts to carry out and implement all the 

activities within the manpower and funding resources available, according to the 

priorities as decided by the IG.  

 

The status of implementation of the activities of the EANET Strategy (2006-2010) is 

reported in the document “Mid-Term Report on the Implementation of the Strategy on 

EANET Development”. The implementation of the Strategy activities since 2006, and the 

regular activities of the Secretariat and the NC since the start of EANET, has brought 
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EANET closer towards achieving its objectives. Major results and outputs of the present 

Strategy include, among others the following:  

 Report on activities to improve data completeness; 

 Set of Standard Operating Procedures (SOPs);  

 New monitoring sites in EANET;  

 Annual Data Reports; 

 Updated Technical Manuals, Strategy Papers and Guidelines for EANET 

monitoring; 

 First and Second Periodic Reports on the State of Acid Deposition in East Asia; 

 Research Projects; 

 Second Report for Policy Makers (RPM2);   

 Bi-annual issues/publications of the EANET  Newsletter; 

 WGFD Report on the Instrument to  Provide a Sound Basis for Contribution to 

EANET; 

 Capacity building workshops for policy makers, technical trainings and national 

workshops on public awareness in the participating countries;  and 

 CDs/videos on acid deposition and other public awareness materials.  

 

 

2. Future Development of EANET 

 

2.1 Strategic Direction  

 

The MTP for EANET (2011-2015) shall continue to focus on enhancement of the 

monitoring network, supported by the participating countries, through the implementation 

of strategic activities to improve geographical coverage, ensure site representativeness, 

and strengthen monitoring procedures, particularly sampling and analysis, to achieve 

more comprehensive and precise data. 

 

It is important to plan for the future to enable continuation of benefits to the participating 

countries and to further contribute to national, regional and global efforts to improve air 

quality. In this respect, the Draft MTP for EANET (2011-2015) would consist of a 

continuation of the long-term activities in the present strategy and include new projects 

that would take into consideration the changing situation and address emerging issues in 

East Asia. 

 

After ten years of operation, a vast amount of valuable data has been accumulated at the 

NC. The Draft MTP for EANET (2011-2015) include provisions for continuous 

assessments and reporting on the status of acidification to policy makers annually and 

implementation of appropriate studies to evaluate impacts of acid deposition and other 

priority chemical species on soil, vegetation and inland aquatic environment in an effort 

to identify susceptible areas in the region, and improve the understanding of these 

mechanism.   
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In view of the vast diversity of the East Asian region, continuation of efforts to improve 

the current methodologies for measurement of air concentrations are important, 

particularly for measurements of ozone and aerosols. Accurate assessment of effects 

requires both measurements and models to determine the exposure and damage estimates. 

In this respect, the Draft MTP for EANET (2011-2015) will address research to improve 

air concentration monitoring methodologies, deposition estimations, building capacity in 

development of emission inventories and will also promote efforts to develop and use 

appropriate models to study transport and deposition of air pollutants at all scales.  

 

The increasing role of oxidants and aerosols in influencing air quality in the region is 

further recognized and thus more emphasis will be placed on strengthening ozone and 

aerosol measurements in the network, and assessments of exposure of humans, crops, 

forests and other ecosystems to ozone.   

 

2.2 Objectives  

 

The objectives developed for the Strategy on EANET Development (2006-2010) are 

generally still valid and therefore most of them are retained in the Draft MTP for EANET 

(2011-2015). The objectives of the new MTP for EANET (2011-2015) are: 

 

 - Improvement of current acid deposition monitoring in terms of data quality, 

completeness of monitoring items, distribution of monitoring sites and data 

management; 

- Extended assessment of the state of acid deposition in East Asia based on the 

analysis of EANET monitoring data; 

- Development of scientific researches on the atmospheric environment in East 

Asia; 

- Common understanding on environmental, social and economic issues of 

atmospheric pollution in East Asia through the establishment of an epistemic 

community and promotion of public awareness; 

- Increasing transparency of EANET; 

- Strengthening policy relevance of EANET activities; 

- Providing policy advice and information based upon sound science and 

assessment; 

- Enhance coordination in the dissemination of knowledge and information, 

training and public awareness activities;    

- Strengthening technology support and capacity in line with country needs; and  

- Enhancement of cooperative efforts among participating countries and with 

outside organizations;  

 

To achieve the above objectives, twenty-two (22) activities covering all the EANET 

activities are identified for implementation in the 5-year period, 2011-2015 by the 

Secretariat, the NC, SAC and other relevant bodies of EANET under the following seven 

(7) categories:  
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i.     Promotion of acid deposition monitoring  

ii. Improvement of compilation, verification, evaluation, storage & provision of data 

iii. Enhancement of data analysis and assessment   

iv. Implementation of technical support and capacity building activities 

v. Promotion of research activities related to acid deposition problems  

vi.  Promotion of public awareness  

vii. Further development of EANET 

 

Some of the activities are an extension of existing activities of the Secretariat and the NC 

while others are new activities which are crucial for further development of EANET.   

 

 

3. Activities and their expected outputs 

 

The 22 activities, with their set targets, expected outputs and implementation periods, to 

achieve the MTP for EANET (2011-2015) objectives are shown in the table on Activities, 

Targets and Outputs of the MTP for EANET (2011-2015).  

 

i. Promotion of acid deposition monitoring  

(1)  Promotion of continuous monitoring of all EANET priority chemical species, 

improvement in monitoring methodologies and better instrument maintenance 

(2)  Collaboration with participating countries to increase the number of regional 

monitoring sites 

(3)  Continuation of activities to improve the current methods used to measure air 

concentrations and estimate dry deposition 

(4)  Development/review of guidelines, technical manuals and documents, as necessary 

(5)  Development/update of strategy papers for guidance on future direction of EANET 

monitoring, as necessary 

(6)  Promotion of quality assurance and quality control (QA/QC) activities  

 

ii. Improvement of compilation, verification, evaluation, storage & provision of data 

(7) Routine compilation, verification, evaluation, storage and provision of data and 

maintenance of the database 

(8) Upgrading of the data management system in the NC to enable easy access by 

approved users 

 

iii. Enhancement of data analysis and assessment   
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(9)  Conduct continuous assessment of the state of acid deposition using trend analysis, 

numerical models 

(10) Evaluation of the monitoring data to assess impact on ecosystems 

(11) Preparation of periodic assessment reports on the state of acid deposition in East 

Asia 

 

iv. Implementation of technical support and capacity building activities 

(12) Promotion of capacity building for personnel of the participating countries 

including training courses, capacity building workshops, fellowships, etc. 

(13)  Promotion of technical support to participating countries by provision of advice, 

technical information and equipments to countries 

(14)   Provision of new and updated information and communication technologies  

 

v. Promotion of research activities related to acid deposition problems  

(15) Promotion of research studies particularly on the applicability of various 

methodologies for measurement of air concentrations in East Asia 

(16) Promotion of studies on the effects of acid deposition and other priority chemical 

species on the ecosystem, human health, and other social aspects from the 

viewpoint of the socio-economics 

(17) Promotion of studies on proposed models to assess national, regional and 

hemispherical transport and deposition of air pollutants in East Asia by evaluation 

of existing models and providing a suitable one, and promotion of atmospheric 

simulation model through workshops, training courses, etc. 

(18) Promotion of emission inventories through workshops, training course, pilot studies, 

preparation of reference materials, etc.  

 

vi.   Promotion of public awareness  

(19) Promotion of public awareness on acid deposition and other priority chemical 

species, including their effects, control and mitigation measures, the activities of 

EANET, to various levels of the community which include policy makers, scientists, 

youth, school children  and others.  

(20) Sharing a common understanding on atmospheric environmental issues among the 

scientific community and policy makers by exchanging information through a 

network of experts 

 

vii. Further development of EANET 
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(21) Consideration on the institutional arrangement of EANET taking into account 

recent developments and future requirements, including a possibility of establishing 

additional bodies, if necessary 

(22) Development of the next Medium Term Plan for EANET 

 

 

4. Implementation of the Medium Term Plan (MTP) for EANET (2011-2015) 

 

EANET heavily relies on cooperation from participating countries to meet its objectives 

and responsibilities. The financial contributions and support from the countries are 

necessary in order to accomplish all the activities set forth in the Draft MTP. While the 

efforts and contributions of the participating countries on the monitoring activities at the 

national level are remarkable and enormous, communicating the results of EANET to 

policy makers and public in the countries are continuously expected. EANET has so far 

operated on voluntary contributions of financial and human resource from participating 

countries. In this respect, the contributions made by the members of the task forces and 

expert groups of EANET and other individuals and groups are acknowledged and very 

much appreciated.    

 

4.1 Funding 

 

Under the present arrangement, the participating countries make voluntary financial 

contributions to the budget of the Secretariat and the core budget of the NC. The 

additional budget of the NC is derived from contributions from the government, local 

municipalities, non-profit organizations, private companies, donor agencies, research 

funds and fellowship funds within Japan.  In addition, some of the organizations also 

contribute to the human resources of the NC by seconding their staff to work for several 

months or years in the NC.  

 

The funding of the activities of the Draft MTP for EANET (2011-2015) shall be obtained 

from the Secretariat budget and the NC core and additional budget. The revised 

definitions of the core and additional budget adopted at the Ninth Session of the 

Intergovernmental Meeting (IG9) shall be referred to decide on which activities shall be 

funded by the core or additional budget of the NC: 

 

o The core budget: The cost of all activities indispensable for promoting the 

Network activities in the participating countries under the framework of EANET 

and which are approved by IG 

 

o The additional budget: The cost for strengthening the Network by providing 

technical assistance to the participating countries and by promoting further 

research activities and which are approved by IG 
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The cost necessary for participating countries to establish and manage new monitoring 

sites should, in principle, be borne by the countries using their national funds. 

Participating countries must be committed to provide support to their monitoring program 

and provide high quality measurement data for the success of the network. However, 

recognizing that some countries lack financial resources to establish new sites, to acquire 

the necessary sampling equipment and to conduct chemical analyses, the Secretariat and 

the NC will make efforts to secure external funds to assist those countries.   

 

In the long-term, it is preferable to secure funding for the core budget activities through 

an effective mechanism rather than rely on voluntary contributions as these activities are 

crucial for the continuous operation of the network. The funding of the activities of the 

MTP for EANET (2011-2015) using the additional budget of the NC cannot be assured as 

it is dependent on contributions from organizations within Japan, the availability of 

research funds, and whether additional funds are provided by international/regional 

organizations and donors. The amount of funds may also vary from year to year 

depending on economic factors.  

 

The Secretariat and the NC shall continue to make efforts to explore financial support 

from all available sources. Actions have been initiated to strengthen collaboration with 

the following potential funding agencies:  

 

- United Nations Environment Programme (UNEP); 

- Asian Development Bank (ADB); 

- United Nations Development Programme (UNDP); 

- Japan International Cooperation Agency (JICA); 

- Korean International Cooperation Agency (KOICA); 

- Swedish International Development Agency (SIDA); 

- United Nations Economic Commission for Europe (UNECE); and  

- Other relevant international, regional agencies. 

  

Other actions taken by the Secretariat and the NC to overcome the problem of inadequate 

financial resources shall include: 

 

- Encouraging voluntary contribution from participating countries to the additional 

budget of the NC, whether in cash or in-kind; 

- Diversification of financial sources; 

- Clarification of categories/activities/projects to be supported; 

- Strengthening partnerships with international and regional donor agencies and 

other environmental initiatives; and  

- Using support from research foundations and funds from regional scale projects 

 

To increase the manpower resource and reduce personnel expenditure at the NC, 

participating countries are encouraged to second their experts to the NC. Prospective 

young researchers supported by fellowship funds can spend several months to years at 
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ADORC to carry out research relevant to the objectives of this MTP for EANET (2011-

2015). 

 

4.2 Implementation Plan  

 

In principle, the Secretariat and the NC will be responsible for coordinating the 

implementation of the activities of the MTP for EANET (2011-2015) although many of 

the scientific activities will involve the SAC and its task forces. The progress of 

implementation of the activities will be reported during the sessions of the WGFD, SAC 

and for further adoption of the IG. The implementation plan is attached as Annex 2.    

 

4.3 Evaluation, review and reporting  

 

The MTP for EANET (2011-2015) will be reviewed twice by the IG during the 

implementation period. There will be a mid-term review in 2013 and a final review at the 

end of 2015. Detailed reports on the activities shall be presented for the reviews 

identifying the achievements, problems encountered during the implementation of the 

activities and necessary corrective actions to overcome the problems. Revisions to the 

MTP may be proposed for consideration of the IG, if necessary. A financial statement 

shall accompany the projects that involve substantial funding.  

 

An evaluation format shall be developed by the Secretariat and the NC in 2011 and it 

shall be applied for each activity. Indicators will also be developed to track the progress 

of the activities and achievements of EANET. IG will monitor the progress against the 

objectives and expected accomplishments contained in the MTP.   
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Annex 1 

Activities, Targets and Expected Outputs of the Medium Term Plan (MTP) for EANET (2011-2015) 

i. Promotion of acid deposition monitoring  

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(1) 

Promotion of continuous 

monitoring of all EANET 

priority chemical species, 

improvement in monitoring 

methodologies and better 

instrument maintenance 

To achieve more complete 

and precise data from all 

sites  

[1] 

More comprehensive monitoring of the priority 

chemical species at EANET sites according to 

the recommended procedures  

2011-2015 

[2] Updated regional and national SOPs   2011-2014 

(2) 

Collaboration with participating 

countries to increase the number 

of regional monitoring sites  

To increase substantially 

the number of regional 

monitoring sites for better 

coverage of the East Asian 

region   

[3] 
New EANET sites established by participating 

countries at appropriate locations 
2011-2015 

(3) 

Continuation of activities to 

improve the current methods 

used to measure air 

concentrations and estimate dry 

deposition  

To develop an accurate 

method to measure air 

concentrations and 

estimate deposition of 

priority chemical species in 

East Asia  

[4] 

Improved method to measure air concentrations 

and estimate dry deposition developed by the 

Task Force on Monitoring for Dry Deposition 

2011-2015 

(4) 

Development/review of 

guidelines, technical manuals 

and documents, as necessary 

To provide guidance on 

EANET monitoring 

including types of 

instrumentation   

[5] 

New/revised guidelines, technical manuals and 

documents developed by the respective task 

forces under SAC 

2011-2015 

(5) 

Development/update of strategy 

papers for guidance on future 

direction of EANET monitoring, 

as necessary 

To provide guidance on the 

future direction of EANET 

monitoring  

[6] 
Strategy papers prepared by the respective task 

forces under SAC 
2011-2015 

(6) 

Promotion of quality assurance 

and quality control (QA/QC) 

activities  

To enable all sites to adopt 

a standard set of quality 

control and quality 

assurance measures  

[7] 
Annual inter-laboratory comparison surveys to 

identify analytical problems 
2011-2015 

[8] A QA/QC manual for EANET monitoring 2011-2012 
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ii. Compilation, verification, evaluation, storage and provision of data 

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(7) 

Routine compilation, 

verification, evaluation, 

storage and provision of data 

and maintenance of database 

To ensure that all EANET 

data are routinely compiled, 

verified and stored  

[9] 
A complete, updated dataset available within 

the next year 

 

2011-2015 

To share the EANET dataset 

among participating countries 
[10] Annual publication of EANET Data Report 

 

2011-2015 

(8) 

Upgrading of the data 

management system in NC to 

enable easy access by 

approved users 

To upgrade the EANET 

database management system 

to international standard  

[11] An improved data management system at NC 2011-2013 

 

 

iii. Enhancement of data analysis and assessment   

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(9) 

Conduct continuous 

assessment of the state of 

acid deposition using trend 

analysis, indicators, 

numerical models etc. 

To provide updated 

information on the state of 

acid deposition in East Asia 

to policy makers  

[12] 

Annual assessments of the EANET data by the 

Task Force on Research Coordination and SAC 

including assessment of current status, trends, 

and use of model outputs. A report will be 

submitted to IG  

2011-2015 

(10) 

Evaluation of the monitoring 

data to assess impact on 

ecosystems  

To identify areas which have 

potential for damage by acid 

deposition and other priority 

chemical species 

[13] 

A report identifying areas or regions in East 

Asia susceptible to damage by acid deposition 

and other priority chemical species will be 

prepared by the Task Force on Soil and 

Vegetation 

2011-2014 

(11) 

Preparation of periodic 

assessment reports on the 

state of acid deposition in 

East Asia 

To provide useful scientific 

input to policy makers, 

scientists and the general 

public 

[14] 
Third Periodic Report on the State of Acid 

Deposition in East Asia  
2015- 
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iv. Implementation of technical support and capacity building activities 

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(12) 

Promotion of capacity building 

for personnel of the 

participating countries 

including training courses, 

capacity building workshops, 

fellowships, etc.  

To enhance capacity of 

personnel involved in 

EANET activities  

[15] 
Annual STM meetings to strengthen technical 

capacity in participating countries  
2011-2015 

[16] 

Technical support for EANET meetings 

including meetings of the task forces and expert 

groups 

2011-2015 

[17] Textbooks and other guidance materials  2011-2015 

[18] Trained personnel on EANET monitoring 2011-2015 

[19] 
Workshops for policy makers to enhance 

knowledge on EANET activities  
2011-2015 

(13) 

Promotion of technical support 

to participating countries by 

provision of advice, technical 

information and equipments to 

countries 

To assist participating 

countries to conduct EANET 

monitoring  

[20] 

Experts for advice and other technical support 

provided by NC to participating countries 

focusing on QA/QC 

2011-2015 

[21] 

Equipment and other assistance provided to 

participating countries especially using external 

funds from donor agencies 

2011-2015 

(14) 

Provision of new and updated 

information and 

communication technologies   

To provide access to the 

knowledge base and to enable 

EANET to operate in a 

manner that is comparable 

with other networks and 

programmes 

[22] 
Access to state-of-the-art information and 

communication technologies 
2011-2015 
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v. Promotion of research activities related to acid deposition problems  

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(15) 

Promotion of research 

studies particularly on the 

applicability of various 

methodologies for 

measurement of air 

concentrations in East Asia 

To encourage research studies 

on acid deposition including 

improvement of 

methodologies for 

measurement of air 

concentrations in East Asia 

[23] 
Biennial publication of EANET Science 

Bulletin 
2012-2014 

[24] 

Research opportunities for young scientists 

through the EANET Research Fellowship 

Program 

2011-2015 

[25] 

An evaluation of the performance of the 

various methodologies for monitoring air 

concentrations. A report with recommendation 

on the most appropriate methodologies will be 

submitted by the Task Force on Monitoring 

Instrumentation to SAC 

2011-2015 

(16) 

Promotion of studies on the 

effects of acid deposition 

and other priority chemical 

species on the ecosystem, 

human health and other 

social aspects from the 

viewpoint of the socio-

economics  

To determine the impacts of 

acid deposition and other 

priority chemical species in 

East Asia and further 

understand the inter-linkages 

between pollutants and 

effects  

[26] 

Scientific papers and reports on impacts of acid 

deposition and other priority chemical species 

on the ecosystem, human health, and other 

social aspects from the viewpoint of the 

socio-economics in East Asia, including results 

from simulation models. A recommendation on 

future direction of EANET monitoring will be 

submitted by SAC to IG 

2011-2015 

(17) 

Promotion of studies on 

proposed models to assess 

national, regional and 

hemispherical transport and 

deposition of air pollutants 

in East Asia by evaluation of 

existing models and 

providing a suitable one, and 

promotion of atmospheric 

simulation model through 

workshops, training courses 

etc. 

To accurately map deposition 

of the priority chemical 

species in East Asia and 

identify high concentration 

(sensitive) areas and enhance 

the capability of usage of 

modeling for all countries 

[27] 

Assessments of various regional/global 

transport and deposition models applied in East 

Asia. A recommendation on the most 

appropriate model(s) to be applied in the 

EANET region will be made by SAC  

2011-2015 
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(18) 

Promotion of emission 

inventories through 

workshops, training courses, 

pilot studies, preparation of 

reference materials etc. 

To provide the harmonized 

methodology on the 

development of emission 

inventory and strengthen 

capacity of countries in air 

quality management 

[28] Reference document(s) for emission inventory  2011-2012 

[29] 
Trained and knowledgeable personnel on 

emission inventories in EANET countries 
2011-2012 

 

vi. Promotion of public awareness  

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(19) 

Promotion of public 

awareness on acid deposition 

and other priority chemical 

species, including their 

effects, control and mitigation 

measures, and activities of 

EANET, to various levels of 

the community which include 

policy makers, scientists, 

youth, school children  and 

others 

To enhance understanding 

and knowledge on air 

pollution to achieve better 

air quality in East Asia 

[30] 
Public awareness activities including a 

workshop for participating countries 
2011-2015 

[31] Regular updating of the EANET webpage 2011-2015 

[32] 

Public awareness and environmental education 

materials disseminated through publications 

and the EANET webpage 

2011-2015 

[33] Periodic issues of the EANET Newsletter 2011-2015 

[34] Report for Policy Makers 2012-2013 

[35] 

Regional and national workshops held in the 

participating countries to promote good 

practices and best available technologies for 

prevention and control of air pollution and 

other workshops for the youth and school 

children  

2011-2015 

[36] 

A special High Level Segment at an EANET 

session to disseminate information to policy 

makers  

2015 

(20) 

Sharing a common 

understanding on atmospheric 

environment issues among the 

scientific community and 

policy makers by exchanging 

information through a 

network of experts 

To support formation of an 

epistemic community in 

East Asia 

[37] 

Creation of a network of experts concerned 

with atmospheric environment issues within 

East Asia  

2011-2015 
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vii. Further development of EANET 

No. Activities to be undertaken Targets Expected Outputs 
Implementation 

period 

(21) 

Consideration on the 

institutional arrangement of 

EANET taking into account 

recent developments and 

future requirements, 

including a possibility of 

establishing additional 

bodies, if necessary  

To improve the existing 

activities and structure of 

EANET to enable future 

development and 

continuation of benefits to 

participating countries.   

[38] 
Report with recommendations on institutional 

arrangement of EANET to be submitted to IG 
2014-2015 

(22) Development of the next 

Medium Term Plan for 

EANET. 

To plan a strategy for 

future development of 

EANET 

[39] Medium Term Plan for EANET (2016-2020)  2014-2015 
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Timetable for the Development of the Medium Term Plan (MTP) for EANET (2011-2015) 

 

 Before 2011  

Year Month Event/Activity Deliverables 

2009 July  WGFD8 
Review of first draft of the Strategy by 

WGFD 

2009 October SAC9 
Discussion on revised first draft (MTP) 

from scientific and technical viewpoints 

2009 November 

Eleventh Session of the 

Intergovernmental 

Meeting (IG11) 

Review of second draft of the MTP 

2010 July 

Ninth Session of the 

Working Group on Future 

Development (WGFD9) 

Review of third draft of the MTP by WGFD 

2010 October 

Tenth Session of the 

Scientific Advisory 

Committee (SAC10) 

Discussion on the fourth draft of the MTP 

from scientific and technical viewpoints 

2010 November 

Twelfth Session of the 

Intergovernmental 

Meeting ( IG12) 

Adoption of the final draft of the MTP by 

IG 

 

 

Implementation Plan for the Medium Term Plan (MTP) for EANET (2011-2015) 

Year Month Event/Activity Deliverables 

2011 January  

Distribution of the MTP 

document to WGFD, 

NFPs, SAC members etc. 

Start implementation of the activities 

according to the plan 

2011  July  

Tenth Session of the 

Working Group on Future 

Development of EANET 

(WGFD 10) 

Discussion on the activities on future 

development of EANET and others as 

decided by the IG  

2011 October 

Eleventh Session of the 

Scientific Advisory 

Committee (SAC11) 

Discussion on the progress of 

implementation of the scientific activities 

2011 November 

Thirteenth Session of the 

Intergovernmental 

Meeting (IG13) 

Updates on the activities will be given in the 

Report on the Progress of EANET by the 

Secretariat and NC for adoption  

2012  July  

Eleventh Session of the 

Working Group on Future 

Development of EANET 

(WGFD11)   

Discussion on future activities of EANET 

and other related documents for adoption by 

the IG  

2012 October 

Twelfth Session of the 

Scientific Advisory 

Committee (SAC12) 

Discussion on the progress of 

implementation of the scientific activities 
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Year Month Event/Activity Deliverables 

2012 November 

Fourteenth Session of the 

Intergovernmental 

Meeting ( IG14) 

Updates on the activities will be given in the 

Report on the Progress of EANET by the 

Secretariat and NC 

2013 July 

Twelfth Session of 

Working Group on Future 

Development of EANET 

(WGFD12)  

Review of first draft of the Mid-Term Report 

on Implementation of the MTP and 

discussion of the reports to be approved and 

endorsed by the IG  

2013 October 

Thirteenth Session of the 

Scientific Advisory 

Committee (SAC13) 

Discussion on the draft Mid-Term Report on 

Implementation of the MTP 

2013 November 

Fifteenth Session of the 

Intergovernmental 

Meeting (IG15) 

Adoption of revised draft of the Mid-Term 

Report of Implementation of the MTP 

2014  July  

Thirteenth Session of the 

Working Group on Future 

Development of EANET 

(WGFD13) 

Discussion on the future activities of EANET 

and other reports for adoption of the IG10 

2014 October 

Fourteenth Session of the 

Scientific Advisory 

Committee ( SAC14) 

Discussion on the progress of 

implementation of the scientific activities  

2014 November 

Sixteenth Session of the 

Intergovernmental 

Meeting (IG16) 

Updates on the activities will be given in the 

Report on the Progress of EANET by the 

Secretariat and NC 

2015 July 

Fourteenth Session of the 

Working Group on Future 

Development of EANET 

(WGFD14)  

Review of first draft of the Report on 

Implementation of the MTP and other 

documents for future development of 

EANET  

2015 October 

Fifteenth Session of the 

Scientific Advisory 

Committee (SAC15) 

Discussion on the draft of the Report on 

Implementation of the MTP from scientific 

and technical viewpoints 

2015 November 

Seventeenth Session of 

the Intergovernmental 

Meeting (IG17) 

Review of the draft Report on 

Implementation of the MTP for possible 

adoption  
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 Estimated Workload and Cost Necessary for the Secretariat   

             

No. Activities Expected Output 
Human resources (Man-months) Cost (in 1,000 USD) 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 

1 Conduct of EANET meetings             

 
Session of the Intergovernmental 

Meeting  

Report of the 

Sessions 
3 3 3 3 3 56 56 57 57 58 

 
Session of the Working Group on 

Future Development  

Report of the 

Sessions 
3 3 3 3 3 56 56 57 57 58 

 
Session of the Scientific Advisory 

Committee 

Report of the 

Sessions 
3 3 3 3 3 60 60 62 62 64 

2 Conduct of Workshops            

 Youth activities and participation   0.5   0.5  5   5  

 
National Workshops on Public 

Awareness 

6 National 

workshops 
2   2  20   20  

 
Regional Workshop on Acid 

Deposition and Air Pollution  

2 Regional 

workshops 
 2   2  20   20 

3 Promotion of Public Awareness            

 
Development of Newsletter and 

other awareness materials 

10 EANET 

Newsletters 
1 1 1 1 1 3 3 3 3 3 

 High Level Segment 

Enhancement of 

awareness of 

policy maker 

    1     20 

 
Development of Report for Policy 

Makers 

1 Report for 

Policy Makers  
  2     25   

4 Capacity Building             

 
Capacity Building Activities for 

participating countries  

Enhancement of 

monitoring sites 
 2  2   30  30  

 
Information and communication 

technologies on EANET  
 1  1   20  20   
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No. Activities Expected Output 
Human resources (Man-months) Cost (in 1,000 USD) 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 

5 Meeting participation            

 
Attendance of EANET staff to 

meetings 
Meetings attended  2 2 2 2 2 15 15 15 15 15 

6 Exchange Program            

 Fellowship Programme at NC*        20 20 20 20 20 

 Exchange Program for Secretariat  

Enhance technical 

knowledge of the 

Secretariat staff 

0.5     3     

7 Personnel            

 Perform Secretariat functions  18 18 19 17.5 19 161 161 161 161 161 

8 Others            

 Office supplies       2.5 2 2 2 2 

 
Communication with part. 

countries, etc  
 1 1 1 1 1 11 10 11 12 12 

 Rental of Office (per contract)       30 30 30 30 30 

 Publication of Proceedings  

Summaries and 

Proceedings of the 

Sessions 

1 1 1 1 1 13 13 13 13 15 

 Sub Total       475.5 476 476 487 478 

 Overhead (5%)       23.8 23.8 23.8 24.4 23.9 

 Total  36 36 36 36 36 499.3 499.8 499.8 511.4 501.9 

 

*The cost for fellowship programme will be sent to NC. Therefore, it is included in both tables.  
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Estimated Workload and Cost Necessary for the Network Center 
 

 

No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

i) Promotion of acid deposition monitoring 

1 

Promotion of 

continuous monitoring 

of all EANET priority 

chemical species, 

improvement in 

monitoring 

methodologies and 

better instrument 

maintenance 

[1] More comprehensive 

monitoring of the 

priority chemical species 

at EANET sites 

according to the 

recommended 

procedures  

2 2 2 2 2 12 12 12 12 12 Core 

[2] Updated regional and 

national SOPs  
1 1 1 1  6 6 6 6  Core 

2 

Collaboration with 

participating countries 

to increase the number 

of regional monitoring 

sites  

[3] New EANET sites 

established by participating 

countries at appropriate 

locations 

1 1 1 1 1 6 6 6 6 6 Core 

3 

Continuation of 

activities to improve the 

current methods used to 

measure air 

concentrations and 

estimate dry deposition  

[4] Improved method to 

measure air concentrations 

and estimate dry deposition 

developed by the Task 

Force on Monitoring for 

Dry Deposition 

2 2 2 2 2 12 12 12 12 12 Core 

4 

Development/review of 

guidelines, technical 

manuals and 

documents, as necessary 

[5] New/revised 

guidelines, technical 

manuals and documents 

developed by the 

respective task forces 

under SAC 

2 2 1 1 2 12 12 6 6 12 Core 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

5 

Development/update of 

strategy papers for 

guidance on future 

direction of EANET 

monitoring, as 

necessary 

[6] Strategy papers 

prepared by the respective 

task forces under SAC 

1 1 2 2 2 6 6 12 12 12 Core 

6 

Promotion of quality 

assurance and quality 

control (QA/QC) 

activities  

[7] Annual inter-laboratory 

comparison surveys to 

identify analytical 

problems 

4 4 4 4 4 44 44 44 44 44 Core 

[8] A QA/QC manual for 

EANET monitoring 
2 2    12 12    Core 

ii) Compilation, verification, evaluation, storage and provision of data 

7 

Routine compilation, 

verification, evaluation, 

storage and provision of 

data and maintenance of 

the database 

[9] A complete, updated 

dataset available within 

the next year   

5 5 5 5 5 30 30 30 30 30 Core 

[10] Annual publication of 

EANET Data Report 
1 1 1 1 1 12 12 12 12 12 Core 

8 

Upgrading of the data 

management system in 

NC to enable easy 

access by approved 

users and its regular 

maintenance  

[11] An improved data 

management system at 

NC  

1 1 1   20 20 20   Core 

iii) Enhancement of data analysis and assessment 

9 

Conduct continuous 

assessment of the state 

of acid deposition using 

trend analysis, 

indicators, numerical 

models etc. 

[12] Annual assessments of 

the EANET data by the 

Task Force on Research 

Coordination and SAC 

including assessment of 

current status, trends, and 

use of model outputs. A 

report will be submitted to 

IG 

2 2 2 2 2 12 12 12 12 12 Core 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

10 

Evaluation of the 

monitoring data to 

assess impact on 

ecosystems  

[13] A report identifying 

areas or regions in East 

Asia susceptible to damage 

by acid deposition and 

other priority chemical 

species will be prepared by 

the Task Force on Soil and 

Vegetation 

1 1 1 1  6 6 6 6   Core 

11 

Preparation of periodic 

assessment reports on 

the state of acid 

deposition in East Asia 

[14] Third Periodic Report 

on the State of Acid 

Deposition in East Asia  

   2 2    36 36 Core 

iv) Implementation of technical support and capacity building activities 

12 

Promotion of capacity 

building for personnel 

of the participating 

countries including 

training courses, 

capacity building 

workshops, fellowships, 

etc.  

[15] Annual STM meeting 

to strengthen technical 

capacity in participating 

countries 

5 5 5 5 5 80 80 80 80 80 Core 

[16] Technical support for 

EANET meetings 

including the task forces 

and expert groups 

10 10 10 10 10 133 133 133 133 133 Core 

[17] Textbooks and other 

guidance materials  
1 1 1 1 1 10 6 10 6 10 Additional 

[18] Trained personnel on 

EANET monitoring 
9 8 9 9 8 107 77 107 107 77 Additional 

[19] Two workshops for 

policy makers to enhance 

knowledge on EANET 

activities  

1 1 1 1 1 6 6 6 6 6 Additional 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

13 

Promotion of technical 

support to participating 

countries by provision 

of advice, technical 

information and 

equipments to countries 

[20] Experts for advice and 

other technical support 

provided by NC to 

participating countries 

focusing on QA/QC 

5 5 5 5 5 70 70 70 70 70 Additional 

[21] Equipment and other 

assistance provided to 

participating countries 

especially using external 

funds from donor agencies 

2 2 2 2 2 12 12 12 12 12 Additional 

14 

Provision of new and 

updated information 

and communication 

technologies   

[22] Access to state-of-the-

art information and 

communications 

technologies  

          
Secretariat 

budget only 

v) Promotion of research activities related to acid deposition problems  

15 

Promotion of research 

studies particularly on 

the applicability of 

various methodologies 

for measurement of air 

concentrations in East 

Asia 

[23] Biennial publication of 

EANET Science Bulletin   1  1   11  11  Additional 

[24] Research opportunities 

for young scientists through 

the EANET Research 

Fellowship Program 
2 2 2 2 2 32 32 32 32 32 Additional 

[25] An evaluation of the 

performance of the various 

methodologies for 

monitoring air 

concentrations. A report 

with recommendation on 

the most appropriate 

methodologies will be 

submitted by the Task 

Force on Monitoring 

Instrumentation to SAC 

5 5 5 5 5 150 150 150 150 150 Additional 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

16 

Promotion of studies on 

the effects of acid 

deposition and other 

priority chemical 

species on the 

ecosystem, human 

health and socio 

economics  

[26] Scientific papers and 

reports on impacts of acid 

deposition and other 

priority chemical species 

on the ecosystem, human 

health, and other social 

aspects from the viewpoint 

of the socio-economics in 

East Asia, including results 

from simulation models. A 

recommendation on future 

direction of EANET 

monitoring will be 

submitted by SAC to IG 

14 14 14 2 2 122 122 122 42 42 Additional 

17 

Promotion of studies on 

proposed models to 

assess national, regional 

and hemispherical 

transport and deposition 

of air pollutants in East 

Asia by evaluation of 

existing models and 

providing a suitable 

one, and promotion of 

atmospheric simulation 

model through 

workshops, training 

courses, etc. 

[27] Assessments of 

various regional/global 

transport and deposition 

models applied in East 

Asia. A recommendation 

on the most appropriate 

model(s) to be applied in 

the EANET region will be 

made by SAC  

12 12 12 12 12 70 70 70 70 70 Additional 

18 

Promotion of emission 

inventories through 

workshops, training 

courses, pilot studies, 

preparation of reference 

materials etc. 

[28] Reference document(s) 

for emission inventory 
2 3    12 30    Additional 

[29] Trained and 

knowledgeable personnel 

on emission inventories in 

EANET countries 

1 2    6 42    Additional 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

vi) Promotion of public awareness 

19 

Promotion of public 

awareness on acid 

deposition and other 

priority chemical 

species, including their 

effects, control and 

mitigation measures, 

and activities of 

EANET, to various 

levels of the community 

which include policy 

makers, scientists, 

youth, school children  

and others 

[30] Public awareness 

activities including an 

annual workshop for 

participating countries  

3 3 3 3 3 68 68 68 68 68 Additional 

[31] Regular updating of 

the EANET webpage  
1 1 1 1 1 10 10 10 10 10 Core 

[32] Public awareness and 

environmental education 

materials disseminated 

through publications and 

the EANET webpage 

2 2 2 2 2 20 12 20 12 20 Additional 

[33] Periodic issues of the 

EANET Newsletter 
1 1 1 1 1 6 6 6 6 6 Additional 

[34] Report for Policy 

Makers 
 2 2    12 12   Additional 

[35] Regional and national 

workshops held in the 

participating countries to 

promote good practices and 

best available technologies 

for prevention and control 

of air pollution and other 

workshops for the youth 

and school children 

1 1  1 1 9 9  9 9 Additional 

[36] A special High Level 

Segment at an EANET 

session to disseminate 

information to policy 

makers  

    1     6 Additional 
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No. Activities  Expected Outputs 
Workload (Man-months) Cost (in 1,000 USD) Core/ 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 Additional 

20 

Sharing a common 

understanding on 

atmospheric 

environment issues 

among the scientific 

community and policy 

makers by exchanging 

information through a 

network of experts 

[37] Creation of a network 

of experts concerned with 

atmospheric environment 

issues within East Asia 

1 1 1 1 1 6 6 6 6 6 Additional 

vii) Further development of EANET 

21 

Consideration on the 

institutional 

arrangement of EANET 

taking into account 

recent developments 

and future requirements, 

including a possibility 

of establishing 

additional bodies, if 

necessary  

[38] Report with 

recommendations on 

institutional arrangement of 

EANET to be submitted to 

IG 

   1 1    6 6 Core 

22 

Development of the 

next Medium Term Plan 

for EANET 

[39] Medium Term Plan for 

EANET (2016-2020) 
   1 1    6 6 Core 

viii) Administrative works  18 18 18 18 18 108 108 108 108 108 Additional 

 

Workload and Cost Workload (Man-months) Cost (in 1,000 USD) 

Year 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 

Total (Core +Additional) 121.0 125.0 117.0 108.0 106.0 1227.0 1262.0 1200.0 1144.0 1115.0 

Core  41.0  41.0  39.0  42.0  41.0  413.0  413.0  401.0  429.0  423.0 

Additional  80.0  84.0  78.0  66.0  65.0  814.0  849.0  799.0  715.0  692.0 
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The Ninth Session of the Scientific Advisory Committee  

on the Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan  

 

Report on the Joint Research Activities on 

Modeling Studies for Asia 

 

Network Center for EANET 

 

I. Introduction 

 

1. At present there are 52 EANET monitoring sites for the wet and dry deposition in the vast East 

Asian region. Therefore, numerical models are an essential tool for the data analyses of the 

EANET monitoring and for assessing the regional environment from the limited number of 

monitoring data. The numerical models interpolate and extrapolate the monitoring data objectively, 

which enables to reveal spatial distribution of pollutant concentration and deposition and their 

temporal variation. 

 

2. However, air quality prediction by using the numerical models remains as a challenging problem 

due to large uncertainties associated with incomplete and/or inaccurate emissions information, 

initial boundary conditions, physical and chemical processes, and so on. Model intercomparison 

studies provide valuable information to better understand the controlling processes and an estimate 

of uncertainty associated with various model assumptions. It also play important roles in building 

the community of modelers and in stimulating necessary model evolution and improvement since 

a number of modelers must be jointly take part in the model intercomparison.  

 

II. Joint Research Activities in MICS-Asia Project 

 

3. One of the joint researches implemented by the Acid Deposition and Oxidant Research Center 

(ADORC) serving as the Network Center for EANET is a model intercomparison study in Asia 

(MICS-Asia) project. The main objective of MICS-Asia is development of a better common 

understanding of the performance and uncertainties of chemical transport models (CTMs) applied 

in East Asia region and to build a modeling community involving Asian modelers. 

 

4. The MICS-Asia Phase I was carried out during the period from 1998 to 2000 and focused on 

long-range transport and deposition of sulfur. Eight models participated in the Phase-I study. The 

outcome of the model intercomparison exercise was discussed at the 3rd Workshop on the 

Transport of Air Pollutants in Asia, held at International Institute for Applied Systems Analysis 

(IIASA), Laxenburg Austria in September 2000. 
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5. As it was concluded at the 4th Workshop on the Transport of Air Pollutants in Asia held at IIASA 

in October 2001, the research plans of MICS-Asia Phase II were discussed at the 5th Workshop on 

Transport of Air Pollutants in Asia held at IIASA in January 2003. While the Phase I focused 

exclusively on sulfur compounds, the Phase II was expanded to cover nitrogen compounds, ozone 

and aerosols to be critical for effective control of various environmental problems. 

 

6. According to the outline of Phase II, participants prepared necessary common data and then 

carried out preliminary model simulations after the 5th Workshop. At the 6th Workshop held at 

IIASA in February 2004, the specifics of Phase II was discussed, taking into account the 

preliminary model intercomparison results reported by the participants. From the 7th (February, 

2005) to 9th (February, 2007) Workshop, preparation of scientific papers of an overview of the 

MICS-Asia Phase II and some model intercomparision results regarding ozone, aerosols, 

deposition and relationship with global model had been discussed. The findings in the MICS-Asia 

Phase II activity were published in the special issues of Atmospheric Environment in May, 2008. 

 

7. In line with the conclusion in 9th MICS-Asia Workshop, each participant has been proceeding to 

the complementary study for Phase II activities. From the 9th (February, 2007) to 11th (February, 

2009) Workshop, the concrete contents to be conducted in Phase III in accordance with the interest 

and progress of each participant was discussed. All participants gave presentations concerning 

their modeling works and interesting topics to be conducted in MICS-Asia as Phase III project. It 

was highlighted that the Phase III should include multi-scale simulations, with sensitivity analyses 

for urban and regional scale emissions changes, source-receptor relationships for the regional scale 

and some activities that provide meaningful insights for the hemispheric transport of pollution. 

The detailed topics to be implemented in the Phase III as follows: 

 

(1)  Intercomparison and collaboration among MICS-Asia active members 

(2)  ADORC and EANET expect the support of the MICS-Asia project for the analysis of the 

monitoring data for the next Periodic Report on the State of Acid Deposition in East Asia 

(PRSAD). MICA-Asia will consider the explanation of the measured air concentration 

trends provided by EANET. 

(3)  Contribution to the HTAP 2010 Assessment Report 

(4)  Relation with Greenhouse Gas and Air Pollution Interactions and Synergies Project 

(GAINS) 

(5)  Relationships with United Nations Environment Programme (UNEP), Atmospheric Brown 

Cloud Project (ABC) and so on. 

 

8. The collaboration with MICS-Asia and EANET must keep an important role important in the 

future. MICS-Asia could make a useful contribution to EANET to support the forthcoming 
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assessment. For this, any future work of MICS-Asia should make use of the available EANET 

data. This is even more important since many government monitoring data are hardly used by the 

scientific community. The outcome of MICS-Asia will provide important information for policy 

analysis which aims at analyzing long-term strategies for air pollution controls at local, national 

and regional levels in East Asia. 

 

III. New Joint Research Activities on Modeling Studies in Asia for EANET 

 

9. From April, 2009, ADORC has launched new joint research activities on modeling studies in Asia. 

The outcomes of these joint researches will be expected to contribute to the next PRSAD. In May, 

2009, ADORC signed a implementation arrangement of cooperative research with Institute of 

Atmospheric Physics, Chinese Academy of Sciences (IAP/CAS). Since Dr. Han Zhiwei, Dr. An 

Junling, Dr. Zhang Meigen, Dr. Wang Zifa are former researchers of ADORC and Japan Agency 

for Marine-Earth Science and Technology (JAMSTEC), they have appointed as collaborators for 

modeling studies. Furthermore, ADORC appointed Dr. Toshimasa Ohara, Dr. Tatsuya Nagashima 

at National Institute for Environmental Studies (NIES) and Dr. Kazuyo Yamaji at JASTEC as 

visiting scientists for modeling works. Research topics to be implemented by ADORC’s 

collaborators are summarized as follows: 

 

(1) Model analysis of spatial and temporal variation of wet deposition and O3/aerosol covering 

whole EANET region   

Collaborator: Dr. Han Zhiwei and Dr. An Junling (IAP/CAS) 

Model domain: 75 – 165E, 5 – 60N  

Period: 2005 

 

(2) Model performance for wet and dry deposition focusing on accurate simulation of rainfall  

Collaborator: Dr. Zhang Meigen (IAP/CAS) 

Model domain: the same as project (1) 

Period: the same as project (1) 

 

(3) Model simulation of past ten years trend of wet deposition of EANET data  

Collaborator: Dr. Wang Zifa (IAP/CAS) 

Period: 2000 – 2009 
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(4) Model Analysis of EANET observational data on wet deposition/aerosol components 

concentration (filter pack) by RAMS/CMAQ (Regional Model) 

Collaborator: Dr. Toshimasa Ohara (NIES) 

Model domain: 6240  5440 km
2
 on a rotated polar stereographic map projection centered at 

25N, 115E (almost 5N – 55N, 90 – 150E) 

Period: 2000 – 2007 

 

(5) Model analysis of EANET observational data on wet deposition and aerosol concentration 

(filter pack) and by trans-boundary transport sensitivity in Northeast Asia by 

WRF/CMAQ (Regional Model) 

Collaborator: Dr. Kazuyo Yamaji (JAMSTEC) 

Model domain: the same as project (4) 

Period: 2005 

 

(6) Regional source-receptor analysis of surface ozone in Southeast Asia by a global CTM, 

CHASER (Global Model) 

Collaborator: Dr. Tatsuya Nagashima (NIES) 
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The Ninth Session of the Scientific Advisory Committee 
on Acid Deposition Monitoring Network in East Asia 
14-16 October 2009, Tsukuba, Japan 

 
WORK PROGRAM AND BUDGET OF EANET IN 2010 (DRAFT) 

 
 
I. INTRODUCTION 
 
1. The Secretariat and the Network Center (NC) prepared this Draft Work Program and Budget of 
EANET in 2010 for discussions and comments of the Eighth Session of the Working Group on Future 
Development of EANET (WGFD8) and the Ninth Session of the Scientific Advisory Committee 
(SAC9). This will be for further review and approval of the Eleventh Session of the Intergovernmental 
Meeting (IG11) of EANET in November 2009.   
 
2. The Secretariat budget is to be spent for the activities of the Secretariat which include personnel 
costs, rental of premises and operating costs (e.g. holding of EANET meetings, communication with the 
participating countries, the NC and others relevant organizations, development of public awareness 
materials and EANET Newsletters, publications of proceedings, etc.) The Secretariat budget in 2010 is 
based on flat rate amount, for a period of three years (2008-2010) as approved by the Ninth Session of 
the Intergovernmental Meeting (IG9) and to be voluntarily contributed by the participating countries. 
 
3. The NC budget is for its core budget activities and additional budget activities. The core budget 
is the cost of all activities indispensable for promoting the Network activities in the participating 
countries under the framework of EANET. The additional budget is the cost for strengthening the 
Network by providing technical assistance to the participating countries and by promoting further 
research activities. 

 
4. The IG9 adopted the “Revised Procedure and Guideline for Voluntary Financial Contribution to 
EANET (EANET/IG 9/7.rev1)” including voluntary financial contribution from the participating 
countries of EANET, also to the NC Core Budget in 2008-2010. The draft budget in 2010 was 
developed in line with this mentioned revised procedures and guidelines. 
 
5. In order to implement the activities and in line with the Strategy on EANET Development 
(2006-2010) adopted at the Eighth Session of the Intergovernmental Meeting (IG8), some activities 
such as preparation of the next Medium Term Plan (MTP) for EANET (2011-2015) and preparation of 
the Second Periodic Assessment Reports on the State of Acid Deposition in East Asia (PRSAD2)” are 
included in the draft work program in 2010. 
 
 
II. WORK PROGRAM IN 2010 
 
6. As stated in the Strategy on EANET Development (2006-2010), the priority activities to be 
undertaken to achieve the main goals and objectives in the five years are as follows: 
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- Improvement of implementation of all required monitoring items with necessary data completeness 

and accuracy (Costs to be borne by participating countries); 
- Evaluation of national Quality Assurance and Quality Control (QA/QC) programs and their 

implementation (NC core budget: $43,000); 
- Preparation of periodic assessment reports on the state of acid deposition (NC core budget: 

$71,500); 
- Establishment of a sound financial basis and the further development of EANET following the 

outcome of the feasibility study on an appropriate instrument (Secretariat: $125,000); 
- Discussion on promotion of modeling activities and emission inventories (No costs involved);  
- Promotion of capacity building for model application on urban, national and regional scales (No 

costs involved);  
- Research activities (NC additional budget: $357,000); and 
- Promotion of public awareness (Secretariat: $3,000 and NC additional budget: $84,000). 
 
7. In the year 2010, the focus will be on the following important activities: 
 
- Preparation of the PRSAD2, by the Drafting Committee (DC) for the PRSAD2; 
- Preparation of the next MTP for EANET (2011-2015);  
- Continuation of research activities to develop appropriate monitoring methodologies for the East 

Asian region; 
- Revision of current EANET Technical Manuals and development of other appropriate monitoring 

manuals; and 
- Development of the Second Report on Future Development of EANET; 
 
II-1. Activities of the Secretariat, the Network Center (NC) and the Participating Countries of 

EANET 
 
(1)  Secretariat 
 
8. UNEP will continue to implement the Secretariat functions. The Secretariat will make 
necessary arrangement for the important meetings of EANET (the Twelfth Session of the 
Intergovernmental Meeting (IG12), the Tenth Session of Scientific Advisory Committee (SAC10), and 
the Ninth Session of the Working Group on Future Development of EANET (WGFD9)), in cooperation 
with the NC and the participating countries. Such arrangement includes preparation and coordination of 
meeting documents, communication with the host country, reporting, publication of proceedings, 
logistic service such as preparation for conference facilities, etc. 
 
9. The Secretariat will make administrative and financial arrangement for EANET, such as 
regular communication with the National Focal Points (NFPs) , contracting with the donor agencies and 
ADORC for the NC activities and prepare the progress report and financial report in 2009 for 
submission to donor agencies and the participating countries. 
 

http://www.eanet.cc/event/dc/dc02.pdf
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10. The Secretariat as well as the NC will promote further communication and cooperation with 
relevant organizations and programs relating to acid deposition such as the United Nations Economic 
Commission for Europe, Convention on Long-range Transboundary Air Pollution (UNECE CLRTAP) 
and its programmes including the Cooperative Programme for Monitoring and Evaluation of the Long 
Range Transmission of Air Pollutant in Europe (EMEP), International Co-operative Programme on 
Assessment and Monitoring of Air Pollution Effects on Forests (ICP-Forest) and their Centers 
(EMEP/CCC, IPC-Forest/PCC); World Meteorological Organization Global Atmospheric Watch 
Programme (WMO-GAW); Malé Declaration on Control and Prevention of Air Pollution and Its Likely 
Transboundary Effects for South Asia; Clean Air Initiative for Asian Cities (CAI-Asia) Center; National 
Atmospheric Deposition Program (NADP), etc. 
 
11. The Secretariat will coordinate with the NC and participating countries in developing 
materials for public awareness including bi-annual issues of the EANET newsletter. 
 
12. The Secretariat in collaboration with the NC and participating countries will organize a 
Regional Workshop on Air Pollution and Acid Deposition as mentioned in the Strategy on EANET 
Development (2006-2010) back-to back with the SAC10. 
 
(2)  Network Center (NC) 
 
Central compilation, evaluation and storage of data 
 
13. The NC will communicate with the National Centers of the participating countries to ensure 
timely submission of data, and compile, evaluate and store the monitoring data obtained in 2009. 
Special attention will be paid to the QA/QC activities in the participating countries as well as data 
verification. The NC in collaboration with the participating countries will implement the activities 
mentioned in the Strategy on EANET Development (2006-2010) to improve the data quality by 
promoting Standard Operational Procedures (SOPs) for operational monitoring in the participating 
countries, and prepare reports on the performance of EANET monitoring in participating countries. But, 
the NC is unlikely to provide databases for participating countries in 2010 due to the high cost for 
development of the software. However, if sufficient budget can be secured from additional sources, it 
will consider implementing this activity for selected countries that require the database in the near 
future. 
 
14. The NC will also assist the Scientific Advisory Committee (SAC) to develop the Second 
Periodic Report on the State of Acid Deposition in East Asia (PRSAD2) as described in the Strategy on 
EANET Development (2006-2010). The first meeting of the DC for the PRSAD2 will be held in 2010. 
 
Preparation of data report 
 
15. The NC will prepare the Data Report 2009, based on the data submitted by the participating 
countries. 
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Dissemination of data and relevant information 
 
16. The NC will disseminate the EANET data in accordance with the “Procedure on Data and 
Information Disclosure for EANET”. Relevant scientific and technical information will be also 
disseminated to the participating countries, organizations and individuals through the EANET website 
or using other means of communication as well as at regional/international meetings. Periodic updating 
and improvement of EANET website will be undertaken. The NC will further promote easy access to 
monitoring data for data users. 
 
Strengthening technical capacity in the participating countries 
 
17. The NC will continue to dispatch technical missions to participating countries to exchange 
information and experiences with National Centers, National QA/QC managers and local experts, and 
to provide technical advice and disseminate the latest technical information. Participating countries are 
encouraged to organize in-country technical workshops during these NC technical missions. 
 
18. The NC will organize the Eleventh Senior Technical Managers’ Meeting (STM11) in 
summer/autumn 2010 in collaboration with the Secretariat. The major objectives of this meeting are to 
exchange information between the NC and the National Center of each country, to disseminate latest 
scientific and technical information, to review EANET activities of the participating countries, to clarify 
some important technical issues and to identify necessary activities to be carried out by the participating 
countries. 
 
19. Depending on the availability of the resources and situation of operation/monitoring in the 
participating countries, the NC will continue to provide assistance and technical support to individual 
participating countries. In this connection, the NC will coordinate with relevant regional/international 
initiatives and funding agencies to maximize the use of available funds. 
 
Implementation and coordination of QA/QC activities 
 
20. The NC in cooperation with National Centers and QA/QC Managers of participating countries 
will implement the inter-laboratory comparison projects 2009 (the 12th project on wet deposition, the 5th 
project on dry deposition (filter-pack method), the 11th project on soil and the 10th project on artificial 
surface water) as in the previous years. The analytical results should be submitted by the participating 
laboratories not later than 28 February 2010. The NC will prepare reports on the inter-laboratory 
comparison surveys in 2009 based on the submitted data for review at SAC10. The NC will distribute 
the samples for the inter-laboratory comparison surveys 2010 in October/November 2010.  
 
21. The NC will continue to provide technical advice for the participating countries in developing 
national QA/QC programs including preparing standard operating procedures for all the monitoring 
activities, etc. 
 
22. The NC will continue to participate in the international inter-laboratory comparison projects 
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coordinated by the United States Geological Survey (USGS), WMO, EMEP and International 
Cooperative Programme on Assessment and Monitoring of Rivers and Lakes (ICP Waters). 
 
Implementation of training activities 
 
23. The NC will implement the following training activities in 2010: 
 
- Conduct a survey of national training activities in the participating countries in 2009; 
- Continue developing training materials, technical documents for monitoring wet deposition, dry 

deposition, soil and vegetation and inland aquatic environment; 
- Assist national training activities by providing technical materials, dispatch technical experts; 
- Organize individual training at ADORC (4 or 5 trainees from participating countries); and 
- Implement capacity building activities for modeling and emission inventories. 
 
24. The NC will utilize training programs and other technical assistance activities implemented by 
donor agencies to provide training on acid deposition monitoring to member countries. The NC will 
coordinate with donor agencies such as the Japan International Cooperation Agency (JICA) which will 
organize the “Training Course on the Acid Deposition Monitoring Network in East Asia” in Japan in 
October-December 2010. 
 
Research activities 
 
25. The NC will continue research activities in 2010 to improve monitoring methodologies with 
particular emphasis on dry deposition and soil/vegetation monitoring and conduct the following 
research activities depending on availability of necessary financial resources. 
 
- Joint research project on catchment study with Thailand, Malaysia and Japan to evaluate the 

elemental budget in forests and develop monitoring methodologies in forested catchments and to 
promote future catchment monitoring in line with the strategy paper for future directions of soil and 
vegetation monitoring; 

- Studies to evaluate the impact of acid deposition and ozone on ecosystems in East Asia;  
- Study of review/evaluation of adverse effect on human health and plants by ozone and aerosol using 

the method of risk assessment.  
  
26. The implementation of the following high priority research project using EANET budget will 
be continued in 2010:  
 
- Feasibility study on low-cost methodologies for monitoring air concentrations; and  
- Aerosol deposition studies in forests for improvement of estimation method for dry deposition. 
 
27. The NC will continue to implement the EANET Research Fellowship Program in 2010. About 
two scientists from participating countries will be invited to conduct research at ADORC for about 2 
months.  
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Supporting the subsidiary bodies under SAC 
 
28. The NC will continue to support to the Task Forces and Expert Groups established under the 
SAC as their Secretariat. Following subsidiary bodies will meet for the third time in 2010 to review the 
progress of their activities: 
 
- Task Force on Monitoring for Dry Deposition; 
- Task Force on Soil and Vegetation Monitoring; 
- Task Force on Monitoring Instrumentation; 
- Task Force on Research Coordination; 
- Expert Group on Dry Deposition Flux Estimation; 
- Expert Group on Revision of Technical Manual on Wet Deposition Monitoring; and 
- Expert Group on Revision of Technical Manual on Inland Aquatic Environment Monitoring. 
 
Public awareness activities 
 
29. The NC will undertake the following activities in 2010 to promote public awareness on acid 
deposition problems: 
 
- Promotion of public awareness through the joint project for supporting the environmental education 

activities on acid deposition and organization of a workshop on public awareness among 
participating countries, etc. if external budget is available; 

- Development of printed materials (brochures, etc.) related to acid deposition issues: and  
- Maintenance and updating the e-Learning course on acid deposition and providing other 

educational materials for internet users. 
 
Other activities 
 
30. The NC will maintain close communication and coordination with other regional 
environmental monitoring networks, international/bilateral organizations and other relevant initiatives 
and exchange information related to scientific and technical issues. Closer collaboration will be 
promoted with the Task Force on Hemispheric Transport of Air Pollution (TF HTAP) on hemispheric 
transport issues and with WMO-GAW on global precipitation chemistry assessment. 
 
31. The NC will cooperate with the Secretariat in developing and finalizing the MTP for EANET 
(2011-2015) for consideration and possible adoption at the IG12. 
 
(3)  Participating Countries of EANET 
 
32. The participating countries will continue to revise their national monitoring plans where 
appropriate based on the experiences in the previous years and comments from the sessions of SAC. 
The revised plans shall be submitted to the NC in accordance with the Technical Documents for 
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EANET for discussion at STM11. 
 
33. The participating countries will continue the acid deposition monitoring activities based on 
their national monitoring plans with guidance from the NC. The National Centers of participating 
countries shall collect, check and submit their monitoring data to the NC through the NFPs before the 
end of June 2010.  
 
34. The participating countries shall continue to implement the following activities in 
collaboration with the NC:  
 
- to improve implementation of all required monitoring items with necessary data completeness and 

accuracy; 
- to make best effort to establish new monitoring sites and ensure appropriate distribution of 

monitoring sites within the country; 
- to develop a set of SOPs for operational monitoring; 
- to implement dry deposition (air concentration) monitoring at their sites; and 
- to consider application of less expensive monitoring methods if resources are limited. 
 
35. The National QA/QC Managers and National Centers shall continue to implement QA/QC 
activities and communicate with the national laboratories on data assurance. All national laboratories 
are encouraged to participate in the Inter-laboratory comparison projects of EANET. The results of the 
Inter-laboratory Comparison Project 2009 should be submitted to the NC by 28 February 2010. 
 
36. Any changes and/or nominations of NFPs, SAC members, National QA/QC Managers, 
National Centers in participating countries should be sent to the Secretariat in written form. 
 
II-2. Sessions of IG, SAC and WGFD in 2010 
 
Twelfth Session of the Intergovernmental Meeting (IG12) 
 
37. The Twelfth Session of the Intergovernmental Meeting (IG12) will be held in autumn 2010. 
Participating countries willing to host the IG12 are invited to express their intention to the Secretariat. 
The Secretariat will discuss the date, venue and necessary arrangements of the IG12 with the host 
country. A High Level Segment is proposed to be convened at the IG12.  
 
Ninth Session of the Working Group on Future Development of EANET (WGFD9) 
 
38. The Ninth Session of the Working Group on Future Development of EANET (WGFD9) will 
be held in 2010. The outcomes of the WGFD Session will be reported and considered at the IG12. 
 
Tenth Session of the Scientific Advisory Committee (SAC10) 
 
39. The Tenth Session of the Scientific Advisory Committee (SAC10) will be held approximately 
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a month before the IG12 in autumn 2010. Participating countries willing to host the SAC10 are invited 
to express their intention to the Secretariat.  
 
 
III. PROPOSED BUDGET IN 2010 
 
III-1.  Secretariat 
 
40. The Secretariat regular budget in 2010 is itemized in the following categories: personnel cost; 
rental of premises; and operating costs which include: reporting cost, development of newsletters and 
printing of fact sheets, office supplies, communication, travel of staff, and meetings; participation in 
high level meeting; fellowship program at NC; regional workshop; and overhead. The details are 
provided in Table 1. 
 
41. The proposed total budget by the Secretariat is US$ 473,359. It is expected that the total 
contribution of the participating countries in 2010 will be US$ 473,359 for the Secretariat budget. 
 
42. The IG9 agreed that the voluntary financial contribution to the Secretariat budget from the 
participating countries in 2008-2010 will be a flat rate amount calculated from the projected budget for 
consecutive 3 years period (2008-2010) as reported in the document, “Revised Procedures and 
Guidelines for Voluntary Financial Contributions to EANET” (EANET/IG 9/7.rev1).  
 
43. The estimated amounts of contributions from the participating countries is presented in Table 
2, if burden sharing will be applied as correspondent to the latest UN assessment scale and based on the 
a flat rate amount calculated from the projected budget for consecutive 3 years period (2008-2010). 
 
44. The trend of the Secretariat regular budget and expenditures for 2003-2008 is presented in 
Annex 1 of this report.  
 
III-2. Network Center 
 
45. The NC budget by core and additional budget activity is described in Table 3. The budget is 
estimated in line with the Revised Procedures and Guidelines for Voluntary Financial Contribution to 
EANET (EANET/IG 9/7.rev1) and based on the activities mentioned in the Strategy on EANET 
Development (2006-2010). The estimated annual budget of the NC in 2010 is approximately US 
$ 1,140,300 consisting of US $ 407,300 required for the core budget activities and US $ 733,000 
required for the additional budget activities. The budget for 2010 is slightly lower than the budget 
previous years. Table 4 and 5 shows the estimated budget for 2010 compared to the estimated budget in 
the past two years according to each activity. Table 6 shows the breakdown of the budget for each 
expenditure item. 
 
46. Table 7 shows the trend of the estimated budget and actual expenditure of the NC for core 
budget activities in the past three years (2006-2008) while Table 8 shows the trend of the estimated 
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budget and actual expenditure of the NC for additional budget activities in the past three years 
(2006-2008). 
 
47. Table 9 shows the estimated budget for some additional items, such as “maintenance of 
ADORC building” and “additional personnel cost”, totaling US $ 188,000. Table 10 shows the total 
budget for the NC in 2010 of amount US $ 1,328,300 consisting of the core and additional budget and 
the cost of these additional items.  
 
48. The estimated revenue for the NC in 2010 for core budget and additional budget activities is 
US $ 1,140,300 comprising of US $ 407,300 (including cash reserve from 2009) for core budget 
activities and US $ 733,000 for additional budget activities as shown in Table 11. The revenue for the 
NC core budget activities in 2009 is expected to be derived from voluntary financial contribution from 
participating countries amounting to US $ 396,000 as shown in Table 12. As agreed in IG9, the 
participating countries will make voluntary financial contributions to the NC core budget from 2008. 
The amount of voluntary contribution expected from participating countries totaling US $ 396,000 is 
calculated using the latest UN scale of assessment (2007) and based on the estimated flat rate 
expenditure of the NC for 3 years (2008-2010) (Ref.: paragraph 4). IG9 also agreed that minimum 
contribution should be US $ 50. Therefore, Cambodia, Lao PDR and Mongolia are expected to make a 
minimum voluntary contribution of US $ 50 each. Countries are also encouraged to make in-kind or 
cash contributions, in addition to the above to support specific core budget activities of the NC. 
 
49. The NC additional budget in 2010 is expected to be contributed by the Ministry of 
Environment (MOE), Japan, Global Environment Research Fund, MOE, Japan, Grant-in Aid Scientific 
Research, Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan, 
Environmental Restoration and Conservation Agency of Japan (ERCA) and the host municipalities of 
the NC. The participating countries are also encouraged to support the additional activities of the NC by 
providing cash and/or in-kind contributions. 
 
50. Participating countries may send their contributions to the Secretariat UNEP RRC.AP bank 
account or directly to the NC JESC bank account. If countries send their contribution through UNEP 
RRC.AP, then 5% Secretariat overhead should be included. 
 
51. In addition, the NC has estimated revenue amounting to US $ 188,000 from the host 
municipalities for specific items such as maintenance of ADORC building and personnel cost as shown 
in Table 13. The total estimated revenue for the NC is US $ 1,328,300. This includes voluntary 
contributions from participating countries, contributions from the Ministry of Environment, Japan, from 
organizations in Japan, host municipalities of the NC and private companies and cash reserve from 2009 
budget (of amount US $ 11,300), as shown in Table 14. The estimated total revenue and expenditures of 
the NC is shown in Table 15. 

 
52. The trend of the NC core budget and its expenditures for 2003-2008 is presented in Annex 2 
of this report. 
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Table 1  Estimated Budget of the Secretariat in 2010 (US $) 
 

Items Budget in 
2009 Budget in 2010 Remarks 

1.  Personnel Costs (include Salary, Social 
Security funds, Provident Fund, Tax, etc.) 

157,818 161,818 

2.  Rental of premises (as per Contract) 30,000 30,000 

3.  Operating Costs    
3.1 Reporting Costs (i.e., printing of Session 
Summary and Proceedings)  

13,000 9,000 
 

3.2 Development of Newsletter and printing of 
factsheets  

3,000 

3.3 Office supplies  1,850 2,000 
3.4 Communication 9,000 8,000 
3.5 Travel of Staff for meetings (expenses 
include airfare and DSA 

15,150 15,000 

3.6 Meetings (including PTA tickets and 
DSA, venue, food, accommodation, logistics, 
etc.) 

   

-     Ninth Session of the Working Group on 
Future     Development of EANET 
(WGFD9) 

50,000 50,000 In Thailand

-    Tenth Session of the Scientific Advisory 
Committee (SAC10)  

57,000 57,000 In any 
participating 

country 
-     Twelfth Session of the Intergovernmental 
Meeting (IG12)   

55,000 55,000 In any 
participating 

country
3.7. Participation in high level meeting 22,000 20,000 
3.8. Fellowship Program at NC 20,000 20,000 
3.9.National Workshop on Public Awareness 
on Acid Deposition  

 20,000  

3.10. Regional Workshop on Air Pollution and 
Acid Deposition  

20,000 In any 
participating 

country back to 
back with 

SAC10
Sub total 450,818 450,818 

Overhead (5% of sub total) 22,540.90 22,540.90 

Total $473,359 $473,359 
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Table 2 Estimated amounts of contributions in 2010 from the participating countries to the 
Secretariat budget, if burden sharing will be applied as correspondent to the latest 
UN assessment scale 

Country 
UN scale of 
assessment, 
2007-2009 (%) 

Scale of EANET 
burden sharing (%)

Estimated 
contribution (US $) in 
2010 

Cambodia  0.001 0.004     19* 

China 2.667 11.441 54,157 

Indonesia 0.161 0.691  3,271 

Japan 16.624 71.314 337,571 

Lao PDR  0.001 0.004     19* 

Malaysia 0.190 0.815  3,858 

Mongolia 0.001 0.004     19* 

Myanmar  0.005 0.021   99 

Philippines 0.078 0.335  1,586 

Republic of 
Korea 

2.173 9.322 44,127 

Russia 1.200 5.148 24,368 

Thailand 0.186 0.798  3,777 

Viet Nam 0.024 0.103   488 

Total 23.311 100.000 473,359 
 
* Cambodia, Lao PDR and Mongolia are expected to make a minimum contribution of 
US$ 50.00 based on IG9 decision. (Ref.: EANET/IG 9/7.rev1 Revised Procedures and 
Guidelines for Voluntary Financial Contributions to EANET) 
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Table 3  Estimated budget for the Network Center in 2010 (US $) 
 

Activity item Man/ 
Month Total Core 

Budget 
Additional 

Budget

1. Central compilation, evaluation and storage of data etc.  9.9  79,100  79,100  
Data verification including preparation of PRSAD2  5.9  44,100  44,100  
Support to the Drafting Committee 3  30,000  30,000  
Maintenance of database 1   5,000   5,000  

2. Preparation of data report 4  25,000  25,000  
3. Dissemination of data and relevant information 3  22,000  22,000  

Analysis on the state of acid deposition in the region 2  12,000  12,000  
Updating of EANET website 1  10,000  10,000  

4.Strengthening technical capacity in participating countries 12.5 182,000  90,000  92,000
Dispatch of technical missions 3  50,000   50,000
STM Meeting 6  90,000  90,000  
Assistance and technical support to individual countries 3  37,000   37,000
Communication/coordination with donor agencies  0.5   5,000    5,000

5. Implementation and coordination of QA/QC activities 6  43,000  43,000  
Inter-laboratory comparison surveys 4  31,000  31,000  
Individual questions and answers 2  12,000  12,000  

6. Implementation of training activities 16.5 125,000   5,000 120,000
Development of annual training program 1   5,000   5,000  
Development of training materials, technical documents 3  20,000   20,000
Assistance for national training activities 3  20,000   20,000
Coordination with and support for other training programs 4  25,000   25,000
Individual training at NC 5  50,000   50,000
Communication/coordination with donor agencies 0.5   5,000    5,000

7. Research activities 30 357,000   357,000
Research for improving monitoring methodologies 14 140,000   140,000
High priority research projects (Feasibility study on low-cost 
methodologies, Aerosol deposition study in forests) 1  37,000  37,000
EANET Research Fellowship 1  20,000   20,000
Modeling activities and emission inventories 5  80,000    80,000
Research for effects by priority pollutants  9  80,000    80,000

8. Technical support for EANET meetings 14.5 119,200 119,200  
Preparation of technical documents 4  20,000  20,000  
Attendance to the EANET meetings 3  40,000  40,000  
Support for Task Forces and Expert Groups 7.5  59,200  59,200  

9. Public awareness activities 7  84,000   84,000
Supporting environmental education, etc. 3  36,000   36,000
Public awareness workshop 4  48,000   48,000

10. Other activities 4  24,000  24,000   
Preparation of MTP for EANET (2011-2015), etc. 4  24,000  24,000   

11. Administrative works 26  80,000   80,000
Communication/coordination 13  40,000    40,000
Management of budget and personal affairs 11  34,000    34,000
Miscellaneous 2   6,000     6,000

Total 133.4 1,140,300 407,300 733,000
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Table 4  Comparison of the Network Center draft total budget in 2010   (US $)    
with the total budget in the past 2 years (By activity) 

 

Activities 2008 2009 2010 

1. Central compilation, evaluation and storage of data etc.  57,400  84,900  79,100
Data verification including preparation of PRSAD2, DC  37,400  74,900  74,100
Maintenance of database  20,000  10,000   5,000

2. Preparation of data report  25,000  25,000  25,000
3. Dissemination of data and relevant information  22,000  22,000  22,000

Analysis on the state of acid deposition in the region  12,000  12,000  12,000
Development and updating of EANET website  10,000  10,000  10,000

4.Strengthening technical capacity in participating countries 207,000 189,000 182,000
Dispatch of technical missions  50,000  50,000  50,000
STM Meeting  90,000  90,000  90,000
Assistance and technical support to individual countries  62,000  44,000  37,000
Communication/coordination with donor agencies   5,000   5,000   5,000

5. Implementation and coordination of QA/QC activities  43,000  43,000  43,000
Inter-laboratory comparison surveys  31,000  31,000  31,000
Individual questions and answers  12,000  12,000  12,000

6. Implementation of training activities 125,000 125,000 125,000
Development of annual training program   5,000   5,000   5,000
Development of training materials, technical documents  30,000  30,000  20,000
Assistance for national training activities  20,000  20,000  20,000
Coordination with and support for other training programs  15,000  15,000  25,000
Individual training at NC  50,000  50,000  50,000
Communication/coordination with donor agencies   5,000   5,000   5,000

7. Research activities 322,000 344,000 357,000
Research for improving monitoring methodologies 160,000  90,000 140,000  
High priority research projects  130,000  37,000
EANET Research Fellowship  20,000  20,000  20,000
Joint research with Russia   18,000 
Joint research with Thailand  18,000    
Modeling activities and emission inventories 124,000  86,000  80,000
Research for effects by priority pollutants    80,000

8. Technical support for EANET meetings 147,200 143,200 119,200
Preparation of technical documents  20,000  20,000  20,000
Attendance to the EANET meetings  40,000  40,000  40,000
Support for Task Forces and Expert Groups  67,200  57,200  59,200
Other follow-up activities of the meetings  20,000  26,000  20,000

9. Public awareness activities 134,000 134,000  84,000
Development of brochures/supporting environmental education etc.  86,000  86,000  36,000
Workshop on public awareness  48,000  48,000  48,000

10. Other activities   6,000  24,000  24,000
Preparation of MTP for EANET (2011-2015), etc.   6,000  24,000  24,000

11. Administrative works  81,800 80,000  80,000
Communication/coordination  42,800  40,000  40,000
Management of budget and personal affairs  27,000  34,000  34,000
Miscellaneous  12,000   6,000   6,000

Total 1,170,400 1,214,100 1,140,300
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Table 5  Comparison of the Network Center draft core budget in 2010 with  

the revised core budget in the past 2 years (By activity)  (US $) 

Activities 2008 2009 2010 

1. Central compilation, evaluation and storage of data, etc. 57,400 84,900 79,100 
Data verification (including preparation of PRSAD2) 37,400 74,900 74,100 
Maintenance of database 20,000 10,000  5,000 

2. Preparation of data report 25,000 25,000 25,000 
3. Dissemination of data and relevant information 22,000 22,000 22,000 

Analysis on the state of acid deposition in the region 12,000 12,000 12,000 
Development and updating of EANET website 10,000 10,000 10,000 

4.Strengthening technical capacity in participating countries 90,000 90,000 90,000 
STM Meeting 90,000 90,000 90,000 

5. Implementation and coordination of QA/QC activities 43,000 43,000 43,000 
Inter-laboratory comparison surveys 31,000 31,000 31,000 
Individual questions and answers 12,000 12,000 12,000 

6. Implementation of training activities  5,000  5,000  5,000 
Development of annual training program  5,000  5,000  5,000 

7. Technical support for EANET meetings 121,200 117,200 119,200 
Preparation of technical documents 20,000 20,000 20,000 
Attendance from NC to the EANET meetings 40,000 40,000 40,000 
Support for Task Forces and Expert Groups 61,200 57,200 59,200 

8. Other activities  6,000 24,000 24,000 
Preparation of MTP for EANET (2011-2015), etc.  6,000 24,000 24,000 

Total 369,600 411,100 407,300 
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Table 6  Estimated budget for the Network Center in 2010 (By expenditure item) 
 

Expenditure item Core Budget 
(US $) 

Additional 
Budget  
(US $) 

Total (US $)

1. Salary of staff members 219,800 316,000 535,800 

2. External consultants/assistants 15,000 100,000 115,000 

3. Travel costs 5,000 144,000 149,000 

4. Meetings 120,000 20,000 140,000 

5. Communication 15,000 31,000 46,000 

6. Reporting (publication) 7,500 10,000 17,500 

7. Equipment 20,000 62,000 82,000 

8. Consumables 5,000 44,000 49,000 

9. Miscellaneous 0 6,000 6,000 

TOTAL 407,300 733,000 1,140,300 
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Table 7  Trend of the Network Center estimated budget and actual expenditures in 2006-2008 
- Core budget activities (US $) - 

 

Activity item 
2006 2007 2008 

Budget Exp. Budget Exp. Budget Exp. 
1. Central compilation, evaluation and storage of data etc. 84,000 74,991 61,400 54,327 57,400 32,170

Data verification including Periodic Report on the State of Acid 
Deposition in East Asia 79,000 69,819 56,400 50,059 37,400 27,143

Maintenance of database  5,000 5,172  5,000 4,268 20,000  5,027
2. Preparation of data report 25,000 23,552 25,000 41,921 25,000 26,660
3. Dissemination of data and relevant information 25,000 24,875 22,000 14,374 22,000 15,081

Analysis on the state of acid deposition in the region 15,000 19,900 12,000 10,107 12,000 10,053
Development and updating of EANET website 10,000 4,975 10,000 4,267 10,000  5,028

4.Strengthening technical capacity in participating countries 90,000 84,221 90,000 99,137 90,000 76,178
STM Meeting 90,000 84,221 90,000 99,137 90,000 76,178

5. Implementation and coordination of QA/QC activities 72,000 60,931 61,000 52,550 43,000 39,012
Inter-laboratory comparison surveys 67,000 55,956 49,000 40,227 31,000 28,959
Individual questions and answers  5,000 4,975 12,000 12,323 12,000 10,053

6. Implementation of training activities 5,000 4,975 5,000 4,268 5,000  5,027
Development of annual training program  5,000 4,975  5,000 4,268  5,000  5,027

7. Research activities 12,000 4,268
Research for improving monitoring activities  12,000 4,268

8. Technical support for EANET meetings 112,000 116,300 123,200 122,221 121,200 170,338
Preparation of technical documents 15,000 19,899 20,000 17,856 20,000 20,105
Attendance to the EANET meetings 40,000 34,856 40,000 47,253 40,000 57,468
Support for Task Forces and Expert Groups 31,000 15,887 37,200 40,046 55,200 92,765
Management of the network on soil/vegetation specialists  6,000 4,975  6,000 4,267  6,000 0
Other follow-up activities of the meetings 20,000 20,683 20,000 12,799

9. Administrative works 19,000 38,702 32,400 40,425 6,000 5,080
Communication/coordination 8,000 17,121 10,400 19,094
Management of budget and personal affairs 8,000 16,606 8,000 12,798
Miscellaneous 3,000 4,975 14,000 8,533 6,000 5,080

Total 432,000 428,547 432,000 433,491 369,600 369,546

(Note) The revenue in those years balances with the expenditure of each year except for 2008. 
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Table 8  Trend of the Network Center estimated budget and actual expenditures in 2006-2008 
- Additional budget activities (US $) - 

 

Activity item 
2006 2007 2008 

Budget Exp. Budget Exp. Budget Exp. 
1.Strengthening technical capacity in participating countries 97,000 100,226 117,000 87,823 117,000 107,657

Dispatch of technical missions 50,000 69,902 50,000 49,050 50,000 60,413
Assistance and technical support to individual countries 37,000 22,320 62,000 32,929 62,000 44,872
Communication/coordination with donor agencies 10,000 8,004 5,000 5,844 5,000  2,372

2. Implementation of training activities 123,000 98,132 120,000 97,641 120,000 103,493
Development of training materials, technical documents 30,000 23,405 30,000 26,670 30,000 23,720
Assistance for national training activities 20,000 18,724 20,000 12,787 20,000 14,232
Coordination with and support for other training programs 15,000 20,106 15,000 17,932 15,000 20,102
Individual training at NC 50,000 31,216 50,000 38,120 50,000 43,067
Communication/coordination with donor agencies 8,000 4,681 5,000 2,132 5,000  2,372

3. Research activities 221,000 325,688 330,000 347,478 322,000 313,582
Research for improving monitoring methodologies 90,000 173,265 109,000 129,735 160,000 162,489
EANET Research Fellowship 20,000 33,998 20,000 29,017 20,000 15,904
Joint research with Russia 44,000 65,510 44,000 48,453 9,709
Joint research with Thailand 26,000 22,873 26,000 40,365 18,000 20,349
Modeling activities and emission inventories 125,000 91,069 124,000 103,912
Other research 41,000 30,042 6,000 8,839   1,219

4. Technical support for EANET meetings 6,000 4,263 26,000 27,389
Support for Task Force on Soil and Vegetation 6,000 4,263 6,000  4,744
Other follow-up activities of the meetings 26,000 22,645

5. Other activities 90,000 *203,749 84,000 95,916 134,000 115,350
Development of brochures etc. 30,000 111,009 36,000 95,916 86,000 115,350
Workshop on exchange of experiences 60,000 48,000 48,000
Organization of meetings etc. 0 *92,740

6. Administrative works 52,000 95,235 64,000 116,612 81,800 142,125
Communication/coordination 21,000 42,332 28,000 55,885 42,800 80,362
Management of budget and personal affairs 21,000 38,859 26,000 39,167 27,000 52,275
Miscellaneous 10,000 14,044 10,000 21,560 12,000  9,488

Total 

 

583,000 823,030 721,000 749,733 800,800 809,596

(Note) The revenue in three years balances with the expenditure of each year except for 2008.  
(*) These figures include the cost for organizing EANET meetings such as WGFD with additional direct

support from Ministry of the Environment of Japan and other relevant organizations in Japan.  
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Table 9 Estimated budget for the Network Center in 2010 (For some specific items, 
such as maintenance of ADORC building, etc.) 

 

Items Budget (US $) 

1. Maintenance of ADORC building 
2. Additional personnel cost 
3. Non-reimbursable personnel cost (in-kind) 

 75,000 
97,000 

 16,000 

Total 188,000 

 
 

Table 10   Total budget for the Network Center in 2010 

Items Core Budget 
(US $) 

Additional 
Budget  
(US $) 

Total (US $) 

1.  NC core and additional budget activities 
2.  Maintenance of ADORC building, etc. 

407,300 
 

733,000 
 

1,140,300 
  188,000 

Total 407,300  733,000 1,328,300 
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Table 11   Estimated Revenue for the Network Center in 2010 
 

Organizations / Purpose 
Fund Contribution (US $) 

Core 
Budget 

Additional 
Budget Total 

1. Contribution from the participating countries for NC core 
budget 

(※) 
396,000  

(※) 
396,000

2. Ministry of the Environment (MOE), Japan (Contract-1)    325,500   325,500

- Additional budget activities   325,500  325,500
3. MOE, Japan (Contract-2)   180,000  180,000

- Dispatch of technical missions    50,000   50,000
- Research for improving monitoring methodologies     50,000   50,000
- Modeling activities and emission inventories    80,000   80,000

4. Global Environment Research Fund, MOE, Japan    150,000   150,000
- Research for improving monitoring methodologies    150,000   150,000

5. Grant-in-Aid for Scientific Research, Ministry of 
Education, Culture, Sports, Science and Technology
(MEXT)    20,000   20,000

- Research for improving monitoring methodologies    20,000   20,000
6. Environmental Restoration and Conservation Agency (if 

possible)     53,000   53,000
- Raising of public awareness on acid deposition problems    53,000   53,000

7. Niigata Prefecture     3,000    3,000
8. Niigata City     1,500    1,500
9. Cash reserve of 2009 (for core budget activities)   11,300    11,300

Total  407,300  733,000 1,140,300

Note:  (※) If participating countries send their contribution through UNEP RRC.AP, then “5% 
Secretariat overhead” should be included. 
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Table 12 Estimated amounts of contributions from the participating countries for NC 
Core Budget in 2010 

 

Country 
UN scale of 
assessment 2007 
(%) 

Scale of EANET 
burden sharing 
(%) 

Estimated 
contribution for 
20010 (US $)  

Cambodia 0.001  0.004      17* 

China 2.667 11.441  45,306 

Indonesia 0.161  0.691   2,735 

Japan 16.624 71.314 282,403  

Lao PDR 0.001  0.004     17* 

Malaysia 0.190  0.815  3,228 

Mongolia 0.001  0.004     17* 

Myanmar 0.005  0.021     85 

Philippines 0.078  0.335  1,325 

Republic of Korea 2.173  9.322 36,914 

Russia 1.200  5.148 20,385 

Thailand 0.186  0.798  3,160 

Viet Nam 0.024  0.103   408 

Total 23.311 100.000 396,000 

*Cambodia, Lao PDR and Mongolia are expected to make a minimum contribution of 
US $ 50 based on IG9 decision. (Ref.: EANET/IG 9/7.rev1 Revised Procedures and 
Guidelines for Voluntary Financial Contributions to EANET) 
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Table 13    Estimated revenue for the Network Center in 2010 (For specific items such as 
maintenance of ADORC building, etc.) 

Organizations / Items Revenue (US $) 

1. Niigata Prefecture 
- Maintenance of ADORC building 
- Additional personnel cost 

2. Niigata City  
 - Non-reimbursable personnel cost (in-kind) 

172,000 
 75,000 
 97,000 
 16,000 
 16,000 

Total 188,000 

 
Table 14   Total estimated revenue for the Network Center in 2010 

 

Items Core Budget 
(US $) 

Additional 
Budget  
(US $) 

Total (US $)

1. From participating countries for NC core budget 
activities. 

2. From MOE of Japan, MEXT of Japan, ERCA, 
Niigata Prefecture, etc. for NC additional budget 
activities 

3.  Cash reserve from 2009 budget  

 
396,000 

 
 
 
 

 11,300 

 
 
 

733,000 
 

 

  
 396,000 

 
  733,000 

 

   11,300 

4. Other specific contributions from host 
municipalities for maintenance of ADORC 
building, etc. 

 
   188,000 

Total 407,300 733,000 1,328,300 

 
 

Table 15   Balances between estimated revenue and budget for the Network Center in 2010 
 

Items Revenue (US $) Budget  
(US $) 

Cash reserve 
(US $) 

1. NC Core budget activities 

2. NC Additional budget activities 

3. Other specific items such as maintenance of 
ADORC building, etc. 

 407,300 

 733,000 
 

 188,000 

 407,300 

 733,000 
 

188,000 

       0 

       0 
 

       0 

Total 1,328,300 1,328,300        0 
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Annex 1 
Trend of the Secretariat regular budget and expenses in US $ from 2003 to 2008      
Item 2003 2004 2005 2006 2007 2008 

 Budget Expenses Budget Expenses Budget Expenses Budget Expenses Budget Expenses Budget Expenses 

1. Personnel cost  126,700.00 76,518.00 116,700 85,311 95,000 93,695 103,065 79,722 113,370 80,811 157,818 117,642 

2. Rental of premises as per 
Contract 

30,000.00 30,000.00 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 

3. Operating C   ost                
-Purchase equipment of 
Secretariat 

  4,912 

-.Preparation of proceedings 
and reporting 

5,000.00 4,204.00 8,000 3,927 8,000 6,157 4,000 4,626 3,000 13,571 10,000 10,962 

-Purchase of office supplies 3,000.00 1,802.00 5,000 648 4,000 1,624 1,000 836 1,000 607 2,000 1,900 

-.Communication  10,000.00 3,934.00 10,000 4,729 5,000 5,267 2,000 14,724 2,000 12,833 11,000 12,444 
-Participation of EANET Staff 
to meetings 

34,000.00 9,606.00  42,000 29,114 20,000 28,351 6,200 5,402 8,000 7,074 10,000 10,741 

Meetings: Sub-total  150,000.00 56,696.00 120,000 151,307 110,000 108,078 108,685.4 113,571 156,739 150,189 160,000 189,424 

-Working Group Meeting   16,815.00  29,582  30,000  25,894  26,626 25,438 54,000 46,090 55,000 77,296 

-SAC and IG    
39,881.00

 121,725 45,000  
40,000

 
 

 46,887  
35,297  

  
  

31,290 30,218 52,000 59,082 54,000 62,345 
  50,769.4 49,151 50,739 46,004 51,000 46,671 
Other meeting cost  9,888     
   (1,437)*   (987)**  3,112*** 
. High Level Meeting   20,000 - 
 Fellowship program at NC   20,000 20,039 
 Report for Policy Makers   30,000 28,909 
Contingency  35,870.00  33,170 10,955  313  
Overhead (5%) 19,728.50 19,728.50 18,244 13,823  13,850 13,658.6  12,747.52 12,444 15,705 14,754 22,541 21,349 

Total 414,298.5 202,488.5 383,114 329,814 290,850 286,830.6 267,698 261,327 329,814 309,839 473,359 448,323 

Remarks: *Air ticket refund for SAC4 and IG6 
** Air ticket refund for SAC6 
*** Including meeting bags; previous year adjustment of the WGFD5 and the IG9 
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Annex 2
Trend of the Network Center budget and expenses in US $ from 2003 to 2008 (Core budget activities)                                

Activities 
2003 2004 2005 2006 2007 2008 

Bud. Exp. Bud. Exp. Bud. Exp. Bud. Exp. Bud. Exp. Bud. Exp. 

1. Central compilation, evaluation and storage of data etc. 30,000 29,623 33,000 32,669 99,000 63,192 84,000 74,991 61,400 54,327 57,400 32,170 
Data verification 24,000 25,492 27,000 28,120 94,000 58,236 79,000 69,819 56,400 50,059 37,400 27,143 
Maintenance of database 6,000 4,131 6,000 4,549 5,000 4,956 5,000 5,172 5,000  4,268 20,000  5,027 

2. Preparation of data report 36,000 24,914 38,000 29,909 25,000 27,245 25,000 23,552 25,000 41,921 25,000 26,660 

3. Dissemination of data and relevant information 18,000 15,014 20,000 15,503 20,000 24,785 25,000 24,875 22,000 14,374 22,000 15,081 
Analysis on the state of acid deposition in the region 12,000 8,262 14,000 9,098 15,000 19,829 15,000 19,900 12,000 10,107 12,000 10,053 
Development and updating of EANET website 6,000 6,752 6,000 6,405 5,000 4,956 10,000 4,975 10,000  4,267 10,000  5,028 

4.Strengthening technical capacity in participating countries 103,000 84,544 103,000 86,601 90,000 100,831 90,000 84,221 90,000 99,137 90,000 76,178 
STM Meeting 103,000 84,544 103,000 86,601 90,000 100,831 90,000 84,221 90,000 99,137 90,000 76,178 
5. Implementation and coordination of QA/QC activities 98,000 71,237 87,000 69,461 52,000 43,606 72,000 60,931 61,000 52,550 43,000 39,012 
Inter-laboratory comparison surveys 70,000 48,207 65,000 49,434 47,000 37,808 67,000 55,956 49,000 40,227 31,000 28,959 
Individual questions and answers 28,000 23,030 22,000 20,027 5,000 5,798 5,000 4,975 12,000 12,323 12,000 10,053 
Preparation of QA/QC report   
6. Implementation of training activities 6,000 4,130 6,000 4,551 5,000 4,958 5,000 4,975 5,000 4,268 5,000  5,027 
Development of annual training program 6,000 4,130 6,000 4,551 5,000 4,958 5,000 4,975 5,000 4,268 5,000  5,027 
7. Research activities 12,000 4,268   
Research for improving monitoring methodologies 12,000 4,268   
8. Technical support for EANET meetings 161,000 153,640 154,000 140,249 142,000 119,359 112,000 116,300 123,200 122,221 121,200 170,338 
Preparation of technical documents 50,000 37,176 53,000 40,944 15,000 19,829 15,000 19,899 20,000 17,856 20,000 20,105 
Attendance to the EANET meetings 40,000 45,984 44,000 43,288 40,000 27,680 40,000 34,856 40,000 47,253 40,000 57,468 
Support for Task Forces (and Expert Groups) 41,000 46,491 34,000 32,061 61,000 54,531 31,000 35,887 37,200 40,046 55,200 92,765 
Management of the network on soil/vegetation specialists 13,000 13,626 7,000 7,050 6,000 4,957 6,000 4,975 6,000 4,267 6,000 0 
Other follow-up activities of the meetings 17,000 10,363 16,000 16,906 20,000 12,362 20,000 20,683 20,000 12,799   
10. Administrative works 95,000 58,897 84,000 54,958 35,000 54,542 19,000 38,702 32,400 40,425 6,000 5,080 
Communication/coordination 40,000 27,682 36,000 23,111 15,000 24,797 8,000 17,121 10,400 19,094   
Management of budget and personal affairs 40,000 22,954 36,000 22,748 15,000 24,788 8,000 16,606 8,000 12,798   
Miscellaneous including tasks on future development of EANET 
to establish a sound financial basis 15,000 8,261 12,000 9,099 5,000 4,957 3,000 4,975 14,000 8,533 6,000 5,080 

Total 547,000 441,999 525,000 433,901 468,000 438,518 432,000 428,547 432,000 433,491 396,900 369,546 

Note: Revenue and expenditure of each year balanced except for 2008. 
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The Ninth Session of the Scientific Advisory Committee 

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

 

Agenda 

 

1. Opening of the Session 

2. Election of Officers 

3. Adoption of the Agenda 

4. Report on the Progress of EANET since the Eighth Session of the Scientific Advisory 

Committee (SAC8) and the Financial Report in 2008 

5. Review of the EANET Data Report 2008 

6. Overview of the updated National Monitoring Plans of the participating countries 

7. Review of the Report on the Inter-laboratory Comparison Projects 2008 

8. Consideration of the Reports from the Chairpersons of the Task Forces and Expert Groups of 

Scientific Advisory Committee (SAC) 

- Task Force on Soil and Vegetation Monitoring 

- Task Force on Monitoring Instrumentation 

- Expert Group on Dry Deposition Flux Estimation 

- Expert Group on Revision of Technical Manual on Wet Deposition Monitoring 

- Expert Group on Revision of Technical Manual on Inland Aquatic Environment Monitoring 

- Task Force on Research Coordination 

- Task Force on Monitoring for Dry Deposition 

9. Establishment of the Drafting Committee (DC) of the Second Periodic Report on the State of 

Acid Deposition in East Asia (PRSAD2) 

10. Report on the Outcomes of the EANET Regional Scientific Workshop on Acid Deposition in 

East Asia 2009 

11. Consideration of the Draft Mid-Term Report on Implementation of the Strategy on EANET 

Development (2006-2010) from scientific and technical viewpoints 

12. Consideration of the Draft Medium Term Plan (MTP) for EANET (2011-2015) from 

scientific and technical viewpoints 

13. Consideration of future activities of EANET 

- Joint research activities on modeling studies for Asia 

- Monitoring and QA/QC system of ozone in Japan 

14. Consideration of the Work Program and Budget of EANET in 2010 from scientific and 

technical viewpoints 
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15. Updates on the activities of other regional and international initiatives on acid deposition and 

transboundary air pollution 

16. Other issues 

17. Consideration and adoption of the Report of the Session 

18. Closing of the Session 
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The Ninth Session of the Scientific Advisory Committee 

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

Annotated Agenda 

 

 

1. Opening of the Session 

The Session will be opened by the Secretariat. The Representative from the Ministry of the 

Environment, Japan will deliver the Welcome Address. The Network Center (NC) will make 

an Introductory Remarks. 

 

2. Election of officers 

The Session will be invited to elect a Chairperson, two Vice-chairpersons and a Rapporteur of 

the Session. 

 

3. Adoption of the Agenda 

The Session will be invited to consider and adopt the Agenda of the Session. 

 

4. Report on the Progress of EANET since Eighth Session of the Scientific Advisory Committee 

(SAC8) and the Financial Report in 2008   

The Secretariat and the NC will present the Report on Progress of EANET since the Eighth 

Session of the Scientific Advisory Committee (SAC8) held on 14-16 October 2008 in Hanoi, 

Viet Nam including the Secretariat and the NC’s Financial Report for 2008. The presentation 

will include the outcomes of the Tenth Session of Intergovernmental Meeting (IG10) held in 

Chiang Mai, Thailand on 20-21 November 2008, the Third Special Session of the Working 

Group on Future Development of EANET (WGFD-S3) held on 19 November 2008 in Chiang 

Mai, Thailand and the Eighth Session of the Working Group on Future Development of 

EANET (WGFD8) held on 29-31 July 2009 in Pattaya, Thailand. The Second Report on 

Future Development of EANET (Draft) will also be presented. The Session will be invited to 

make comments on the reports from the scientific and technical viewpoints. 

 

5. Review of the EANET Data Report 2008  

The NC will make a presentation on the draft EANET Data Report 2008 The Session will be 

invited to review the monitoring data of participating countries in 2008 and endorse the 

document. 

 

6. Overview of the updated National Monitoring Plans of the participating countries 

The NC will present an overview of the national monitoring plans of the participating 

countries based on the latest information received from the National Focal Points (NFPs) and 

National Monitoring Centers of the participating countries. The Session will be invited to 

discuss the National Monitoring Plans of the participating countries and provide necessary 

comments and guidance. 
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7. Review of Report on the Inter-laboratory Comparison Projects 2008 

The NC will present the draft Report on the Inter-laboratory Comparison Projects 2008 which 

includes the results of the wet deposition, dry deposition (filter pack method), soil and 

vegetation, and inland aquatic environment inter-laboratory comparison projects carried out 

in 2008 including a comparison of the results from 1998-2008. The Session will be invited to 

review, make comments and provide guidance on the report. 

 

8. Consideration on the Reports from the Chairpersons of the Task Forces and Expert Groups of 

SAC 

The Chairpersons of the Task Forces and Expert Groups will report on their activities. The 

Session will be invited to make comments on the Chairpersons’ reports and provide guidance 

to the Task Forces and Expert Groups. 

 

9. Establishment of the Drafting Committee (DC) of the Second Periodic Report on the State of 

Acid Deposition in East Asia (PRSAD2) 

The NC will propose the establishment of the DC of the PRSAD2 for endorsement/approval 

by the Eleventh Session of the Intergovernmental Meeting (IG11) in November 2009. The 

Session will be invited to discuss, make comments and provide guidance on this proposal. 

 

10. Report on the Outcomes of the EANET Regional Scientific Workshop on Acid Deposition in 

East Asia 2009 

The NC will make a presentation on the Report on the Outcomes of the EANET Regional 

Scientific Workshop on Acid Deposition in East Asia 2009. The Session will be invited to 

make comments and provide guidance on this report, and make a recommendation for 

PRSAD2, as appropriate. 

 

11. Consideration of the Draft Mid-Term Report on the Implementation of the Strategy on 

EANET Development (2006-2010) from scientific and technical viewpoints 

The NC will make presentation on the Draft Mid-Term Report on the Implementation of the 

Strategy on EANET Development. This document was also discussed during the Eighth 

Session of the Working Group on Future Development of EANET (WGFD8) in July 2009. 

The Session will be invited to discuss, make comments and provide guidance on the draft 

report from scientific and technical viewpoints, for consideration and endorsement at the 

Eleventh Session of the Intergovernmental Meeting (IG11). 

 

12. Consideration of the Draft Medium Term Plan (MTP) for EANET (2011-2015) from 

scientific and technical viewpoints 

The NC will make presentation on the Draft Medium Term Plan (MTP) for EANET 

(2011-2015) which was revised based on the discussion at the WGFD8. The Session will be 

invited to discuss, make comments and provide guidance from scientific and technical 

viewpoints. 
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13. Consideration of future activities of EANET 

The NC will make a presentation on the Joint Research activities on modeling studies for 

Asia including the report of the Workshop on Model Inter-Comparison Study in Asia 

(MICS-Asia). The NC will also make presentation on the Monitoring and QA/QC system of 

ozone in Japan. The Session will be invited to discuss and provide guidance on this topic. 

 

14. Consideration of the Work Program and Budget of EANET in 2010 from scientific and 

technical viewpoints 

The Secretariat and the NC will make presentations on the draft Work Program and Budget in 

2010. This document was also discussed and reviewed during the WGFD8. The Session will 

be invited to make comments, suggestions/recommendations from scientific and technical 

viewpoints, for consideration and adoption at the IG11 

 

15. Updates on the activities of other regional and international initiatives on acid deposition and 

transboundary air pollution 

The representatives of some international organizations, other regional networks and other 

experts will be invited to make presentations on issues concerning global/regional air 

pollution and activities relevant to EANET.  

 

16. Other issues  

The Session will discuss and consider other issues to be raised by the participants, the Secretariat 

and the NC, if any. 

 

17. Consideration and adoption of the Report of the Session 

The Session will be invited to consider and adopt the Report of the Session. 

 

18. Closing of the Session 

The Chairperson will close the Session. 
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The Ninth Session of the Scientific Advisory Committee 

on Acid Deposition Monitoring Network in East Asia 

14-16 October 2009, Tsukuba, Japan 

 

 

Program 

 

 

Wednesday, 14 October 2009 (First Day) 

 

08:30-09:00 Registration 

 

09:00-09:30 Opening of the Session [Agenda item 1] 

- Opening Remarks by the Secretariat 

- Welcome Address by the Ministry of the Environment, Japan 

- Introductory Remarks by the Director General, ADORC 

 Election of officers [Agenda item 2] 

 Adoption of the Agenda [Agenda item 3] 

 

09:30-10:50 Report on the Progress of EANET since the Eighth Session of the Scientific 

Advisory Committee (SAC8) and the Financial Report in 2008 [Agenda item 4] 

 

10:50-11:10 Coffee Break 

 

11:10-12:30 Review of the EANET Data Report 2008 [Agenda item 5] 

 

12:30-14:00 Lunch Break 

 

14:00-14:20 Overview on the updated National Monitoring Plans of the participating countries 

[Agenda item 6] 

 

14:20-15:30 Review of the Report on Inter-laboratory Comparison Projects 2008 [Agenda item 

7] 

 

15:30-15:50 Coffee Break  

 

15:50-18:00 Consideration of the Reports from the Chairpersons of the Task Forces and Expert 

Groups of the Scientific Advisory Committee (SAC) [Agenda item 8] 

- Task Force on Soil and Vegetation Monitoring 

- Task Force on Monitoring Instrumentation 

- Expert Group on Dry Deposition Flux Estimation 

- Expert Group on Revision of Technical Manual on Wet Deposition 

Monitoring 
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Thursday, 15 October 2009 (Second Day) 

 

09:00-09:50 Consideration of the Reports from the Chairpersons of the Task Forces and Expert 

Groups of SAC [Agenda item 8/continue] 

- Expert Group on Revision of Technical Manual on Inland Aquatic 

Environment Monitoring 

- Task Force on Research Coordination 

- Task Force on Monitoring for Dry Deposition 

 

09:50-10:20 Establishment of the Drafting Committee of the Second Periodic Report on the 

State of Acid Deposition in East Asia (PRSAD2) [Agenda item 9] 

 

10:20-10:40 Coffee Break  

 

10:40-11:30 Report on the Outcomes of the EANET Regional Scientific Workshop on Acid 

Deposition in East Asia 2009 [Agenda item 10] 

 

11:30-12:30 Consideration of the Draft Mid-Term Report on Implementation of the Strategy 

on EANET Development (2006-2010) from scientific and technical viewpoints 

[Agenda item 11] 

 

12:30-14:00 Lunch Break 

 

14:00-15:00 Consideration of the Draft Medium Term Plan (MTP) for EANET (2011-2015) 

from scientific and technical viewpoints [Agenda item 12] 

 

15:00-16:15 Consideration of future activities of EANET [Agenda item 13] 

- Joint research activities on modeling studies for Asia 

- Monitoring and QA/QC system of ozone in Japan 

 

16:15-16:30 Coffee Break 

 

16:30-17:30 Consideration of Work Program and Budget of EANET in 2010 from scientific 

and technical viewpoints [Agenda item 14] 

 

Friday, 16 October 2009 (Third Day) 

 

09:00-10:30 Updates on the activities of other regional and international initiatives on acid 

deposition and transboundary air pollution [Agenda item 15] 

 

10:30-11:00 Coffee Break 

 

11:00-12:00 Other issues [Agenda item 16] 

 

12:00-14:00 Lunch Break 

 

14:00-16:00 Consideration and adoption of the Report of the Session [Agenda item 17] 

 

16:00 Closing of the Session [Agenda item 18] 
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