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The Thirteenth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam 
 
 

MINUTES OF THE MEETING 

 

I. Introduction 

 

1. The Thirteenth Senior Technical Managers’ Meeting (STM13) of the Acid Deposition Monitoring 

Network in East Asia (EANET) was held in Hanoi, Vietnam on 30-31 August 2012. The Meeting 

was organized by the Network Center (NC) for the EANET in collaboration with the Secretariat 

for the EANET, and hosted by the Government of Vietnam. 

 

2. Senior technical officials involved in the EANET monitoring activities from Cambodia, China, 

Indonesia, Japan, Lao PDR, Malaysia, Mongolia, Myanmar, the Philippines, Russia, Thailand and 

Vietnam participated in the Meeting. The representatives of the Secretariat and the NC for the 

EANET attended the Meeting. Observers from the Government of Vietnam and relevant 

organizations in Vietnam also attended. The List of Participants is attached as Annex. 

 

II. Opening of the Meeting (Agenda Item 1) 

 

3. The meeting was opened by Dr. Supat Wangwongwatana, Coordinator of the Secretariat for the 

EANET, Regional Resource Center for Asia and the Pacific (RRC.AP) at Asian Institute of 

Technology (AIT). He welcomed the participants from participating countries of the EANET and 

expressed his appreciation to the support, efforts and cooperation of all participating countries 

which has led to the success of the EANET. He introduced the history of the EANET from the 

early nineteen-nineties and adoption of the Instrument for Strengthening the Acid Deposition 

Monitoring Network in East Asia (EANET) including signature by eleven participating countries 

during and after the High Level Segment of the Twelfth Session of the Intergovernmental 

Meeting (IG12) held in October 2010. The Meeting was informed that although signature of the 

remaining two countries has not been made yet, the Instrument became operational since 1 

January 2012 in accordance with the Decision of the IG12. He also introduced discussion on 

expansion of the scope of the EANET regarding the activities and chemical substances to be 

monitored, and the Second Periodic Report on the State of Acid Deposition in East Asia 

(PRSAD2), which was endorsed at the Thirteen Session of the Intergovernmental Meeting (IG13) 

in 2011 and published in 2012.  

 

4. Dr. Hajime Akimoto, Director General of the Asia Center for Air Pollution Research (ACAP) 

made the welcome and introductory remarks. He mentioned that a new direction of the EANET 
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after 10 years from the commencement of the EANET regular phase activities in 2001 will be 

discussed at the Scientific Advisory Committee (SAC). He emphasized the importance of the 

monitoring of air concentrations and dry deposition, especially ozone and PM. He expressed his 

expectation that the national centers consider how to strengthen the monitoring on ozone and PM.  

 

5. Dr. Nguyen Le Tam, Deputy Director General of Department of Science and Technology, 

Ministry of Natural Resources and Environment, made a welcome remark. He and Vietnamese 

staffs cordially welcomed all delegates of the EANET participating countries. 

 

III. Election of the Officers (Agenda Item 2) 

 

6. Mr. Hitoshi Yoshizaki, Deputy Director, Air Environment Division, Environmental Management 

Bureau, Ministry of the Environment, Japan and Mr. Hong V. Nguyen, Head, Environmental 

Researcher Division, Sub-Institute of Hydrometeorology and Environment of South Vietnam 

(SIHYMETE), Vietnam were elected as Co-chairpersons of the Meeting.  

 

IV. Adoption of the Agenda (Agenda Item 3) 

 

7. The Agenda was adopted as proposed (EANET/STM 13/3/1).  

 

V. Report on Progress of the EANET since the Twelfth Senior Technical Managers’ Meeting 

(STM12) (Agenda Item 4) 

 

8. The Secretariat and the NC made presentations on the “Report on the Progress of the Acid 

Deposition Monitoring Network in East Asia (EANET) since the Twelfth Senior Technical 

Managers’ Meeting (STM12)” (EANET/STM 13/4/1) and the “Outcomes of the Thirteenth 

Session of the Intergovernmental Meeting (IG13) on the EANET, the Eleventh Session of the 

Scientific Advisory Committee (SAC11) and the Eleventh Sessions of the Working Group on 

Future Development (WGFD11) of the EANET (EANET/STM 13/4/2). The presentations also 

included the results of the Task Force and Expert Group under the SAC and brief introduction of 

the PRSAD2. 

 

9. Major points of the discussion were: 

 

i. It was explained that the name and numbering of the Meeting will be revisited after the 

Fourteenth Session of the Intergovernmental Meeting (IG14) in 2012 makes a decision on 

the issues of renaming of the meetings, including the STM. 

ii. One country suggested that the presentation should be more focused on scientific and 
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technical issues, and the future plan should be also included. 

iii. It was introduced by the NC that calibration of ozone monitor has been implemented in 

Thailand by the NC, and China, Japan, Republic of Korea and Russia have the national 

Standard Reference Photometer (SRP) so that the ozone monitors in these countries can be 

calibrated inside of the each country. For other countries, it was informed that the NC will 

be able to provide ozone standard. Information on the ozone traceability system was also 

discussed. 

 

VI. Overview of the Preliminary Draft Data Report 2011 (Agenda Item 5) 

 

10. The NC presented the Preliminary Draft Data Report 2011 (EANET/STM 13/5), which contains 

wet deposition, dry deposition, soil and vegetation, inland aquatic environment and 

catchment-scale monitoring including a summary of the monitoring data in 2011 and related 

information submitted by the participating countries. The document was distributed to the 

participants with a CD. The meeting was invited to discuss and provide comments, as appropriate. 

 

(Wet deposition) 

i. It was clarified that some data in the Philippines are still under processing. The data 

will be submitted to the NC hopefully in the middle of September 2012. 

ii. It was explained that the data from Lao PDR was not able to be submitted because of IC 

problems, especially on suppressor for cations. It was clarified that the samples were 

stored in refrigerator and the NC has been contacting with Lao PDR. 

iii. It was clarified that the data submission from Thailand was delayed because of the 

flood last year. 

iv. One country asked the NC if it’s possible to analyze the samples for the countries, in 

which the samples are stored in refrigerator but not able to be analyzed. Cooperation 

among neighboring countries to analyze them may be one of the options. 

v. It was suggested that pH and EC of the samples should be measured immediately after 

sampling and measured again before IC analysis to confirm the sample condition if the 

samples are stored in refrigerator for long time. 

 

(Dry deposition) 

i. It was informed that the data of some participating countries could not be submitted 

before the meeting because of technical problems and delay of data compilation. These 

data should be submitted as soon as possible after the communication with the NC.  

ii. It was informed that the NC will contact Republic of Korea for the monitoring data 

submission. 
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(Soil and vegetation) 

i. No data in Thailand and Mongolia was collected in 2011. 

ii. Malaysia and the Philippines will contact collaborators in the universities to check the 

actual situation on soil and vegetation monitoring data. 

iii. It was informed that Russia submitted the data last year and the NC was asked to check 

the latest status. 

iv. Sampling in Mongolia was not implemented in 2011. 

 

(Inland aquatic environment) 

i. The Philippines will submit the data of Pandin Lake soon. The data of Anblalakao Lake 

is still under processing. 

ii. Lao PDR has not analyzed the samples of inland aquatic environment because of the 

problems of the IC due to same reason as wet deposition. 

 

11. According to the agreed procedures, the participating countries were requested to submit their 

data and information to the NC before the deadline, by the end of June every year, after they have 

been compiled, checked, stored and analyzed. Specifically, the participating countries which have 

not submitted the 2011 data were requested to submit the data as soon as possible, so as to 

complete the Data Report 2011 for adoption at the Twelfth Session of the SAC (SAC12) to be 

held in November 2012 in Myanmar. 

 

VII. Evaluation for the Results of the Inter-laboratory Comparison (ILC) Projects 2011 (Agenda 

Item 6) 

 

12. The NC presented the preliminary draft Report on the Inter-laboratory Comparison Projects in 

2011 for wet deposition, dry deposition (filter pack method), soil and inland aquatic environment 

(EANET/STM 13/6). The participating countries were requested to submit the results of the 

Inter-laboratory Comparison Project by the deadline, the end of February every year. The meeting 

was invited to discuss and provide comments, as appropriate. 

 

13. Major discussion on this topic included the following: 

 

(Wet deposition) 

i. R1 and R2 values should be checked before data submission. 

 

(Dry deposition) 

i. The samples should be analyzed as soon as possible after arrival. 

ii. It was pointed out that high blank values may cause bad performance. 
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(Inland aquatic environment) 

i. It was recommended that the flags should be attached to right side of the values, if 

necessary. 

 

VIII. Consideration of the National Monitoring Plans (NMPs) and Current Monitoring 

Activities for the EANET Monitoring of the Participating Countries (Agenda Item 7) 

 

14. The representatives of the participating countries made presentations on their national EANET 

activities and monitoring plans. Major comments and discussions were as follows: 

 

i Cambodia 

 Cambodia started the monitoring on inland aquatic environment at Krirom National 

Park. The sampling frequency was twice a year in 2012. It was suggested that the 

sampling frequency should be four times a year according to the relevant Technical 

Manual.  

 The inland water samples were collected near the shore of the lake, though the 

Technical Manual recommended collecting samples at the center of the lake. It was 

suggested that the situation above should be described in the footnote for submission of 

the data, and the sampling procedures should be improved step by step. 

 Wet deposition monitoring data at Siem Reap should be submitted, and monitoring 

frequency should follow the Technical Manual. 

 It was informed that air quality monitoring by using passive sampler and aerosol 

sampler has been conducted under the national action plan. 

 

ii China 

 It was informed that soil and vegetation monitoring was conducted in Chongqing, Xian, 

Xiamen, and Zhuhai in September, October, September and November in 2012, 

respectively. 

 Chongqing started the preliminary monitoring using filter pack. It was clarified that the 

possibility of data submission to the EANET should be discussed within the country. 

 The filter pack in Chongqing did not collect air component sometimes. It was suggested 

that the leak might occur in the line between the pump and the filter pack. The leak 

check should be done at the site in addition to the laboratory. 

 Regarding establishment of new background monitoring sites, the situation on the 

discussion in the country was clarified. 

 

iii Indonesia 

 It was informed that the laboratory of Environmental Management Center (EMC) had a 

certificate of the ISO17025, which included laboratory testing of sampling of analysis. 
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iv Japan 

 It was informed that the next national report will compile the data for the 5-year period 

from 2008 to 2012. Given the targeted period of the national report and the Periodic 

Report on the State of Acid Deposition in East Asia (PRSAD) (2004-2009 and 

2010-2014), discussion in the country toward harmonization of the target periods was 

recommended.  

 

v Lao PDR 

 It was informed that samples from 2010 to the present are stored in a refrigerator, and after 

the problems of IC are solved, they will analyze all the stored samples and consult the NC 

about validity of the data. 

 

vi Malaysia 

 It was clarified that the location of Tanah Rata site was the same as that of the GAW 

station.  

 It was informed that high precipitation may be one of the reason contributes to the large 

deposition of NO3
- in Petaling Jaya. 

 

vii Mongolia 

 Analysis of HCO3
- is recommended to improve R1 and R2. 

 It was informed that due to IC problems of the laboratory, Mongolia is planning to 

purchase a new IC. Samples have been stored until solving the problems. 

 

viii Myanmar 

 Air concentration data in 2011 were too low. Calculation of the air concentration data 

should be checked again. 

 It was informed that collection efficiency of distilled water generation system has been 

low, but purity of water satisfied the criteria. 

 

ix Philippines 

 The Philippines started the preliminary surveys on catchment-scale monitoring at the La 

Mesa Watershed. It was suggested that the data on the catchment-scale monitoring be 

hopefully submitted to the EANET for the Data Report after a few years. 

 It was clarified that the data at Metro Manila site near La Mesa Watershed will be 

utilized for calculation of input (total deposition) to the catchment. The NC may support 

the national center of the Philippines to estimate dry deposition flux as appropriate. 

 With regard to the problems of the sampling instruments, the situation of improvement 

of the monitoring and analytical equipment was clarified. 
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x Russia 

 It was suggested that increasing trend of SO2 concentration may be related to 

decreasing trend of pH 

 It was recommended that a new wet only sampler should be installed at the Irkutsk site 

because the current sampling is bulk method. 

 It was informed that heavy metal, aerosol and rainwater samples have been also 

monitored. 

 

xi Thailand 

 The declining trend of pH in rainwater was observed at a few stations, such as Nakhon 

Ratchasima and Chonburi. It was pointed out that clear cause has not been identified. It 

was also suggested that calcium derived from limestone might contribute to 

neutralization of the rainwater at the stations where a pH increasing trend was observed. 

 

xii Vietnam 

 Ozone has been monitored at the stations in Cuc Phong and Da Nang, although the data 

has not been submitted to the NC because of the national monitoring plan.  

 A new national monitoring plan which aims to increase the monitoring sites was 

introduced. It was suggested that the ozone data should be submitted to the NC in 

accordance with the revised new monitoring plan. 

 Conditions of the station in Hanoi became worse, since the station was surrounded by 

new buildings. It was clarified that the station was relocated to the rooftop of the 

institute. It was recommended that parallel monitoring in the rooftop and the previous 

point should be conducted to determine the difference between the sites. 

 

xiii Network Center 

 It was suggested that classification of deposition sites, such as urban, rural and remote, 

should be included in the overview of the National Monitoring Plans of the Participating 

Countries next year. 

 It was also suggested that numbers of monitoring sites that monitor ozone, PM10 and 

PM2.5 should be included in the overview next year. 

 

IX. Consideration of the Quality Management Guidebook for the EANET (Agenda Item 8) 

 

15 The NC presented the Draft Quality Management Guidebook for the EANET (EANET 

STM/13/8) drafted by the NC and will be submitted to the SAC12 for its consideration.  

 

16 Major discussion included the following: 
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i. It was suggested that contents of the Technical Manual for Air Concentration Monitoring 

should be reflected to the Guidebook. Therefore, it was pointed out that the revised draft 

Guidebook to be submitted to the Session of the SAC in 2013 should be harmonized with 

the Draft Technical Manual for Air Concentration Monitoring to be submitted to the same 

Session of the SAC. 

 

ii. It was informed that a few countries developed their Standard Operation Procedures (SOP) 

in accordance with the certified ISO17025 in their institutions. It was suggested that 

contents of the Guidebook should be harmonized with the ISO. One of the countries whose 

institution was certified by the ISO suggested that contents of the Guidebook, such as 

participation in inter-laboratory comparison projects, should be harmonized with the ISO. 

 

iii. It was pointed out that some descriptions such as data management and the International 

System of Units (SI) traceability should be included in the Guidebook based on the 

regulations in the ISO17025. 

 

iv. It was suggested that the Guidebook should just refer the respective manuals, if the relevant 

descriptions/forms have already been included in the technical manuals and other related 

documents to avoid overlapping. 

 

v. It was also suggested that the descriptions in the Guidebook should be simplified as much as 

possible. 

 

vi. Necessity of the national monitoring plan should be included in the Chapter 2.  

 

vii. It was clarified that the main part of the Guidebook is Chapter 3, preparation of the national 

monitoring plans. It was suggested that descriptions and forms of the National Monitoring 

Plan in Chapter 3 should be elaborated in addition to avoidance of overlapping. 

 

viii. It was suggested that the chart of the institutional arrangements should be simplified but 

should state the role of national focal points. 

 

ix. Designation of Technical Managers was newly proposed in the Guidebook. It was suggested 

that the roles and nature of the Technical Manager should be more clearly stipulated in the 

Guidebook. It was clarified that the current QA/QC programs had already described clear 

assignment of responsibility, as “In the sampling and/or chemical analysis organizations, 

personnel in charge of data management and reporting and their supervisors should be 

appointed; their names should be reported by the National Center.” It was suggested that 
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organizational chart including the roles and responsibilities of each person should be 

prepared. 

 

x. It was requested that check lists on audit of the sites and laboratories in the participating 

countries be submitted to the NC, if available. 

 

X. Progress Report on Technical Activities of the EANET (Agenda Item 9) 

 

17 The NC presented the activities of the Expert Group on Preparation of the Technical Manual for 

Air Concentration Monitoring (EANET/STM 13/9/1) and Status of the Monitoring and QA/QC 

System of Ozone of the EANET (EANET/STM 13/9/2). 

 

18 Major discussion included the following: 

 

(Expert Group on Preparation of the Technical Manual for Air Concentration Monitoring,) 

i. It was pointed out that a high humidity condition may affect the monitoring data not only in 

the Southeast Asian region but also in the Northeast Asian region in the summer. The NC 

informed that the draft technical manual will be circulated among the STM and SAC 

members after revision of the 1st draft. 

ii. It was informed that the draft technical manual will be submitted to the SAC and 

Intergovernmental Meeting (IG) in 2013 for possible adoption and endorsement respectively. 

 

(QA/QC System of Ozone in the EANET) 

i. Regarding the QA/QC system of ozone in the EANET, it was reported that the 3rd level 

standard was used for both calibration and parallel monitoring. It was expected that the 

participating countries submit the monitoring data to the NC after the calibration is 

implemented. 

 

XI. Other Issues (Agenda Item 10) 

 

19 Prof. Nguyen Thi Phuong Thao, Institute of Environmental Technology, Vietnam Academy of 

Science and Technology, presented the preparation and application of the diffusive passive 

sampler of SO2 and NO2 gases in Vietnam. Conversion coefficients may be affected by the 

meteorological parameters especially wind speed. Monitoring data by passive samplers were 

compared with those by automatic monitors. Application of the other gases will be investigated 

in the future. 
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XII. Closing of the Meeting (Agenda Item 11) 

 

20 The Co-chairperson expressed his deep appreciation to all the participants for their active 

contribution and cooperation. He also thanked his Co-chair, government of Vietnam and the 

Meeting secretariat for their hard works. Then he officially closed the Meeting. 
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Participating countries 

 

CAMBODIA 

Mr. Savuth KONG 
Vice-chief  
Laboratory Office, Environment Pollution 
Control, Ministry of Environment 
 
 

CHINA 

Ms. Junnan DING 
Assistant Engineer  
Department of Air Quality Monitoring, China 
National Environmental Monitoring Center 
 
Mr. Haohao ZHENG 
Senior Engineer  
Department of Air Quality Monitoring, China 
National Environmental Monitoring Center 
 
 

INDONESIA 

Ms. Novy FARHANI 
Head  
Reference and Testing Laboratory Division, 
Pusarpedal - Ministry of Environment 
 
 

JAPAN 

Mr. Hitoshi YOSHIZAKI 
Deputy Director 
Air Environment Division, Environmental 
Management Bureau, Ministry of the 
Environment 
 
 

LAO P.D.R 

Mr. Vanhna PHANPHONGSA 
Technical officer  
Natural Resources and Environment Institute 
(NREI), Ministry of Natural Resources and 
Environment (MoNRE) 
 

MALAYSIA 

Ms. Ying Ying TOH 
Assistant Director  
Environmental Studies Division, Malaysian 
Meteorological Department 
 
 
 

Mr. Kok F. WONG 
Director 
Environmental Health Division, Department of 
Chemistry Malaysia 
 
 

MONGOLIA 

Ms. Otgonjargal SUREN 
Engineer 
Water Quality Monitoring and Acid Deposition 
Section, Central Laboratory of Environment and 
Metrology 
 
 

MYANMAR 

Ms. Htwe Htwe WIN 
Staff Officer  
Dept. of Meteorology and Hydrology, Ministry 
of Transport 
 
 

PHILIPPINES 

Ms. Arcely C. VIERNES 
Science Research Specialist II 
Research and Development Division, 
Environmental Management Bureau 
Department of Environment and Natural 
Resources Compound  
 
 

RUSSIA 

Dr. Natalia A. ONISHCHUK 
Scientific associate 
Laboratory hydrochemistry and chemistry of 
atmosphere, Limnological  Institute 
 
 

THAILAND 

Dr. Hathairatana GARIVAIT 
Environmentalist, Professional Level, 
Environmental Research and Training Center, 
Department of Environmental Quality 
Promotion, Ministry of Natural, Resources and 
Environment 
 
Dr. Patcharawadee SUWANATHADA 
Director of Ambient Air Quality Division, Air 
Quality and Noise Management Bureau 
Pollution Control Department, Ministry of 
Natural Resources and Environment 
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VIETNAM 

Mr. Hong V. NGUYEN 
Head  
Environmental Researcher Div., Sub-institute of 
Hydrometeorology and Environment of South 
Vietnam (SIHYMETE) 
 
Associate Prof. Phuong Thao T. NGUYEN 
Senior researcher 
IET- JICA project manager 
Institute of Environmental Technology –IET 
Vietnam Academy of Science and Technology 
 
Dr. Nguyen Le Tam 
Deputy Director General 
Science Technology Department-MONRE  
 
 

Observers 

 
Mr. Tran Son 
Center for Environmental Research 
Vietnam Institute for Meteorology Hydrology 
and Environment 
 
Mr. Le C. BINH 
Center for Environmental Research 
Vietnam Institute for Meteorology Hydrology 
and Environment 
 
Ms. Ngo Van Anh 
Center for Environmental Research 
Vietnam Institute for Meteorology Hydrology 
and Environment 
 
Mr. Nguyen Dinh Quang 
Science Technology Department-MONRE  
 
Ms. Nguyen Chi Lan 
Pollution Control Department-MONRE  
 
 
Mr. Pham Minh Tuan 
Hanoi Environmental Protection Agency  

 
 

Secretariat for the EANET 

 
Dr. Supat WANGWONGWATANA 
Coordinator  
EANET Secretariat 
Regional Resource Centre for Asia and the Pacific 

(RRC.AP) at Asian Institute of Technology (AIT) - 
A UNEP Collaborating Centre 
 
 

STM Meeting Secretariat 

 
Center for Environmental Research 
Vietnam Institute for Meteorology Hydrology 
and Environment 
 
Dr. Duong H. SON 
Director  
 
 
Dr. Ngo T. HUNG 
 
Ms. Le H. PHUONG 
 
Ms. Nguyen Hang Nga 
 
 

Network Center for the EANET 

 
Asia Center for Air Pollution Research (ACAP) 
 
Dr. Hajime AKIMOTO 
Director General  
 
Dr. Jesada LUANGJAME 
Deputy Director General  
 
Mr. Jiro SATO 
Assistant Deputy Director General  
 
Mr. Shiro TODA 
Head  
Planning and Training Department 
 
Dr. Tsuyoshi OHIZUMI 
Head  
Atmospheric Research Department 
 
Dr. Keiichi SATO 
Senior Researcher  
Atmospheric Research Department 
 
Dr. Hiroyuki SASE 
Head 
Ecological Impact Research Departmet 
 
Mr. Ryuta SHIRAI 
Researcher 
Data Management Department 
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The Thirteenth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam 

 

Agenda 
 

 

1. Opening of the Meeting 

 

2. Election of the Officers 

 

3. Adoption of the Agenda 

 

4. Report on Progress of the EANET since Twelfth Senior Technical Managers’ Meeting (STM12) 

 

5. Overview of the Preliminary Draft Data Report 2011 

 

6. Evaluation for the Results of the Inter-laboratory Comparison (ILC) Project 2011 

 

7. Consideration of the National Monitoring Plans (NMPs) and Current Monitoring Activities for 

the EANET Monitoring of the Participating Countries  

 

8. Consideration of the Quality Management Guidebook for the EANET 

 

9. Progress Report on the Technical Activities of the EANET 

 

10. Other Issues 

 

11. Closing of the Meeting 

 



 



 

 

 

 

 

 Annotated Agenda 
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The Thirteenth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam 

 

Annotated Agenda 
 

1. Opening of the Meeting 

 

The meeting will be opened by the Secretariat and the Network Center (NC) for EANET. 

 

2. Election of the Officers 

 

The meeting will be invited to elect the officers of the meeting. 

 

3. Adoption of the Agenda 

 

The meeting will be invited to consider and adopt the agenda of the meeting as well as the draft 

program. 

 

4. Report on Progress of the EANET since Twelfth Senior Technical managers’ Meeting (STM12) 

 

The Secretariat and the NC will report the EANET activities since the Twelfth Senior Technical 

Managers’ Meeting (STM12) held on 21-22 September 2011, in Kuala Lumpur, Malaysia from 

scientific and technical viewpoints. The report includes the outcomes of the Thirteenth Session of the 

Intergovernmental Meeting (IG13) held on 30 November- 1December 2011, in Hanoi, Vietnam, the 

Eleventh Session of the Scientific Advisory Committee (SAC11) held on 12-14 October 2011, in Ho 

Chi Minh, Vietnam including PRSAD2, and the Eleventh Session of the Working Group on Future 

Development of EANET (WGFD11) held on 7-8 August 2012, in Chonburi, Thailand. The meeting 

will be invited to review and comment on the documents. 

 

5. Overview of the Preliminary Draft Data Report 2011  

 

The NC will present the overview of the Preliminary Draft Data Report 2011 of EANET based on the 

data and related information submitted by the participating countries. The meeting will be invited to 

consider the document and provide comments, if any. 

 

6. Evaluation for the Results of the Inter-laboratory Comparison (ILC) Project 2011 

 

The NC will present the overview of the ILC Project 2011 based on the results submitted by the 
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participating countries, and explain the observed issues and problems. The meeting will be invited to 

exchange knowledge and experiences among the participants and the NC. In this item, the following 

issues will be discussed: 

1) Required sample amount for the implementation of ILC Projects according to the condition of 

each participating laboratory; 

2) The state of the calibration of pH meter; 

3) The specification of the participating laboratories; 

4) Evaluation of the blank test, especially for the pure water as a solvent; 

5) Consideration of the Data Quality Object for pH; 

6) Consideration of the base values for evaluating the submitted data on ILC Projects; 

7) Consideration of the evaluation method (DQO or z-score); 

8) Consideration of the detection limits; 

9) Consideration of the significant digits on reporting; and 

10) Consideration of the description on the report. 

 

7. Consideration of the National Monitoring Plans (NMPs) and Current Monitoring Activities for the 

EANET Monitoring of the Participating Countries 

 

All of the participating countries will make presentations on their NMPs including current capacities and 

future plan for the improving of the monitoring activities in their countries, and on the current activities for 

EANET monitoring including technical problems encountered throughout the monitoring activities. The 

meeting will be invited to review the above issues, and is expected to discuss with their experiences and 

knowledge to solve the problems for their future innovation. The NC will also present a summary of the 

EANET activities. 

 

8. Consideration of the Quality Management Guidebook for the EANET 

 

The NC will present the newly developed Draft Quality Management Guidebook for the EANET to 

be implemented participating countries’ acid deposition monitoring activities. The meeting will be 

invited to review, comment and provide suggestions to the contents on the draft.   

 

9. Progress Report on Technical Activities of the EANET 

 

The NC will present the status of the activities being conducted by the Expert Group under the SAC. 

Progress of the Expert Group on Preparation of the Technical Manual for Air Concentration 

Monitoring including preparation of the manual monitoring methodologies will be reported. The NC 
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will also introduce the current status of Monitoring and QA/QC System of Ozone in the EANET. The 

meeting will be invited to comment and provide suggestions on the activities. 

 

10.  Other Issues 

 

The meeting will discuss and consider other issues or general questions to be raised by the 

participants, the Secretariat and/or the NC.   

 

11.   Closing of the Meeting 

 

The meeting will be closed by the Chairperson. 



 



 

 

 

 

 

 Program 
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The Thirteenth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam 

 
Program 

 

Thursday, 30 August 2012 (First Day) 

 

09:00-9:30 Opening of the Meeting 

- Opening remarks by the Secretariat for EANET 

   -     Welcome and introductory remarks by the Network Center for EANET 

   -     Welcome remarks by Vietnam 

Election of the Officers 

Adoption of the Agenda 

 

9:30-10:30 Report on Progress of the EANET since Twelfth Senior Technical Managers’ 

Meeting (STM12) [Agenda 4]  

 

10:30-10:50     Coffee Break 

 

10:50-11:40    Overview of the Preliminary Draft Data Report 2011 [Agenda 5]  
- Wet deposition 
- Dry deposition 
- Soil and vegetation 
- Inland aquatic environment 
- Catchment-scale  

 

11:40-12:30      Evaluation for the Results of the Inter-laboratory Comparison (ILC) Project 2011 
[Agenda 6]   

- Wet deposition 
- Dry deposition (Filter Pack method) 
- Soil 
- Inland aquatic environment 

 

12:30-14:00    Lunch Break 

 

14:00-14:30       Evaluation for the Results of the Inter-laboratory Comparison (ILC) Project 2011 
[Agenda 6] (continue) 

- Wet deposition 
- Dry deposition (Filter Pack method) 
- Soil 
- Inland aquatic environment 
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14:30-16:00    Consideration of the National Monitoring Plans (NMPs) and Current Monitoring 

Activities for the EANET Monitoring of the Participating Countries [Agenda 7]  

- Presentation by participating countries (less than 15 minutes each for 

presentation) 

 

16:00-16:20  Coffee Break 

 

16:20-18:00    Consideration of the National Monitoring Plans (NMPs) and Current Monitoring 

Activities for the EANET Monitoring of the Participating Countries [Agenda 7] 

(Continue) 

- Presentation by participating countries (less than 15 minutes each for 

presentation) 

 

19:00- Reception Dinner 

 

 

Friday, 31 August 2012 (Second Day) 

 

8:30-9:50  Consideration of the National Monitoring Plans (NMPs) and Current Monitoring 

Activities for the EANET Monitoring of the Participating Countries [Agenda 7] 

(Continue) 

- Presentation by participating countries (less than 15 minutes each for 
presentation)  

 

9:50-10:20 Summary by the Network Center and discussions 

 
10:20-10:40 Coffee Break 
 
10:40-12:00     Consideration of the Quality Management Guidebook for the EANET [Agenda 8]  
 
12:00-13:30     Lunch break 
 
13:30-15:00       Consideration of the Quality Management Guidebook for the EANET [Agenda 8] 

(continue) 
 
15:00-15:20 Coffee Break 
 
15:20-16:10 Progress Report on the Technical Activities of the EANET [Agenda 9] 

- Expert Group on Preparation of the Technical Manual for Air Concentration Monitoring  
- Monitoring and QA/QC System of Ozone in the EANET  
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16:10-16:50 Other Issues [Agenda 10]  
- Presentation by Vietnamese Resource Person 
- General questions and answers, and discussion 

 
16:50 Closing of the Meeting [Agenda 11] 
 



 



 

 

 

 

 Report on the Progress of the EANET since the Twelfth 

Senior Technical Managers’ Meeting (STM12) 
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The Thirteenth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam 
 
 

Report on the Progress of the Acid Deposition Monitoring Network in 
East Asia (EANET) since the Twelfth Senior Technical Managers’ 

Meeting (STM12) 
 
 
I. INTRODUCTION 
 
1. The Senior Technical Managers’ Meeting (STM) of the Acid Deposition Monitoring 

Network in East Asia (EANET) has been organized annually by the Network Center 
(NC) for the EANET in collaboration with the Secretariat for the EANET since the 
commencement of the regular phase activities of the EANET in 2001. The STM 
Meetings have been attended by the Senior Technical Managers of all the participating 
countries, who are responsible for monitoring operations and technical issues of the 
EANET activities in their countries. The number of topics discussed at the STM 
Meetings concerned the progress on scientific and technical matters related to the 
EANET, national monitoring activities and data, results of the inter-laboratory 
comparison projects and other issues to be considered further at the Session of the 
Scientific Advisory Committee (SAC) for the EANET. 

 
2. This report presents a review of the progress of the EANET activities since the Twelfth 

Senior Technical Managers’ Meeting (STM12) held in Kuala Lumpur, Malaysia on 
21-22 September 2011.  

 
 
II. INSTITUTIONAL AND ADMINISTRATIVES ARRANGEMENT 

 

II-1 Voluntary Financial Contribution from the Participating Countries 
 
3. In accordance with the Procedures and Guidelines for Voluntary Financial 

Contributions to EANET for 2011-2013 adopted at the Twelfth Session of the 
Intergovernmental Meeting (IG12) in November 2010, the Secretariat sent letters to 
inform all National Focal Points (NFPs) of the EANET of the estimated financial 
contributions of the participating countries both for the Secretariat budget and the 
Network Center (NC) core budget in 2011 and 2012 and requested the participating 
countries to make voluntary financial contribution accordingly. Currently, ten and 
seven participating countries have already contributed to the Secretariat budget, and 
the NC core budget, respectively. 
 

II-1-1 Secretariat Budget 
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4. In December 2011, the Ministry of Environment of Japan (MOEJ) and the AIT-UNEP 

RRC.AP on behalf of the Secretariat signed an agreement regarding the Japanese 
financial contribution for the budget of the Secretariat activities in 2011. In accordance 
with the agreement, the financial contribution from Japan for 2011 was made in March 
2012. 
 

5. As of this date, the participating countries that have made voluntary financial 
contributions to the Secretariat budget in 2011 and 2012 include: Cambodia, China, 
Japan, Malaysia, Mongolia, Republic of Korea, and Thailand for 2011 Budget; and 
Lao PDR, Mongolia, Republic of Korea and Thailand for 2012 Budget, as shown in 
detail in Table 1 of Annex 1. 

 
II-1-2 Network Center Budget 
 
6. In accordance with the Procedures and Guidelines for Voluntary Financial 

Contribution to EANET for 2011-2013 and the Work Program and Budget of EANET 
in 2011 and 2012, Cambodia (July 2011), Japan (April 2011 and March 2012), 
Mongolia (November 2011) and Thailand (March 2011) made contributions to the NC 
core budget for the year 2011, and Cambodia (June 2012), Japan (March 2012), Lao 
PDR (August 2012), Mongolia (March 2012), Thailand (March 2012) and Vietnam 
(August 2012) made contributions to the NC core budget for the year 2012. In April 
2011 and March 2012, Japan made contributions for the budget for implementation of 
the NC additional budget activities for the year 2011 and 2012 respectively. Details of 
the financial contribution from the participating countries to the NC are shown in 
Table 2 of Annex 1. 
 

II-2 Staff Recruitment 
 
II-2-1 Secretariat 
 

[Coordinator of the Secretariat] 
 
7. According to the document titled “Review of the Status of the EANET Secretariat 

(EANET/IG 6/11)” endorsed at the Sixth Session of the Intergovernmental Meeting 
(IG6) in 2004, the position of the professional staff of the Secretariat will be for a 
period of two years with a provision for a maximum period of two terms. The Second 
term of the appointment of the Coordinator, Ms. Adelaida B. Roman, was completed 
on 31 December 2011.  
 

8. In accordance with the Procedure for the Recruitment of the Coordinator of the 
Secretariat of Acid Deposition Monitoring Network in East Asia (EANET) sent to the 
National Focal Points in April 2007, the Secretariat sent out the vacancy announcement 
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for Coordinator position to all the NFPs of EANET on 8 August 2011. The deadline for 
the application was on 30 September 2011. The long list and the short list of the 
applicants were transmitted to the National Focal Points for their information and 
comment, respectively. Dr. Duong Hong Son (Vietnam) was designated to replace Dr. 
Supat Wangwongwatana (Thailand) to be a member of the Selection Committee on 
behalf of the EANET participating countries on the selection process, as the latter was 
now an applicant to the Coordinator position.  
 

9. On 14 December 2011, the Selection Committee met, interviewed the candidates, and 
selected Dr. Supat Wangwongwatana from Thailand as the final candidate. After the 
final candidate was recommended to all the NFPs for comments, Dr. Supat 
Wangwongwatana was decided to be the next Coordinator and was appointed by 
AIT-UNEP RRC.AP effective from 1 April 2012 to 31 March 2014. 

 
[Programme Officer of the Secretariat] 

 
10. The term of the appointment of the Programme Officer of the Secretariat, Ms. Dong 

Yao, was completed on 15 July 2012, the Secretariat then initiated the process to 
recruit a Programme Officer accordingly. Since there has not been an official 
procedure for the recruitment of the Programme Officer, the Secretariat consulted all 
the NFPs to apply the Procedure for the Recruitment of the Coordinator of the 
Secretariat of Acid Deposition Monitoring Network in East Asia (EANET). 
 

11. The Secretariat sent out the vacancy announcement for Programme Officer position to 
all the NFPs of EANET on 19 March 2012. The deadline for the application was on 30 
April 2011. The long list of the applicants was transmitted to the National Focal Points 
for their information and comments, if any, on 15 May 2012. The Selection Committee 
held a meeting on 30 May 2012 on the selection of the short-listed candidates which 
was subsequently circulated to all the NFPs for their comments. In June 2012, the 
Selection Committee met and interviewed the short-listed candidates and selected Ms. 
Suwimol Wattanawiroon from Thailand as the final candidate. After the final candidate 
was recommended to all the NFPs for comments, Ms. Wattanawiroon was decided to 
be the next Programme Officer effective from September 2012. 

 
II-2-2 Network Center 
 

[Deputy Director General of ACAP in Charge of the NC] 
 
12. The vacancy announcement for the Deputy Director General (DDG) of Asia Center for 

Air Pollution Research (ACAP) in charge of the NC was circulated to all NFPs on 31 
March 2011 and was also issued on ACAP website. Since only Dr. Jesada Luangjame, 
the current DDG submitted the application through the NFP of Thailand by the 
deadline; the Secretariat sent this information to the NFPs and asked comments on 30 
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May 2011. The Philippines sent their comment/support to the application of Dr. Jesada 
by the specified timeline. Based on the qualifications and taking into account of his 
achievements and comments from the participating countries, the President of the 
Japan Environmental Sanitation Center (JESC) decided on 4 July 2011 to appoint Dr. 
Jesada Luangjame as the next DDG effective on 1 October 2011. 

 
II-3 Instrument for Strengthening the Acid Deposition Monitoring Network in East 

Asia (EANET) 
 

13. At the Twelfth Session of the Intergovernmental Meeting (IG12), 7 participating 
countries, namely Cambodia, Japan, Mongolia, Myanmar, Philippines, Republic of 
Korea, and Thailand signed the Instrument for Strengthening the Acid Deposition 
Monitoring Network in East Asia (EANET) during the High Level Segment. Since 
then the Secretariat made a follow-up with the remaining countries on the signing of 
the Instrument. As of this date, there are 4 more participating countries, namely China, 
Lao PDR, Malaysia, and Vietnam signing the Instrument.  
 

14. Although not all participating countries of the EANET signed the Instrument, the 
Instrument was operational since 1 January 2012 in accordance with the Decision 
1/IG.12 which decided that “the Instrument will become operational on the date on 
which all participating countries have signed it, or on 1st January 2012, whichever is 
earlier”. 

 
15. At the Thirteenth Session of the Intergovernmental Meeting (IG13) on the EANET 

held in Hanoi, Vietnam, on 30 November – 1 December 2011, the Session decided to 
issue a resolution to encourage the countries not yet able to sign the Instrument to do 
so as soon as possible and invited the countries that have not been able to sign the 
Instrument to continue participating in the EANET activities before they could sign 
through written communication with the Secretariat. 

 
16. Consequently, the Secretariat communicated with the remaining two participating 

countries on 24 May 2012 to invite them to continue participating in the EANET 
activities before they could sign the Instrument by express their willingness through 
written communication with the Secretariat prior to the next IG scheduled to be in 
November of this year and to consider signing the Instrument as early as possible. 

 

17. Russia sent an official letter on 26 July 2012 expressing its unconditional willingness 
to continue participating in the joint activities of the EANET and is making all possible 
efforts to ensure the promotion of the Instrument to be signed at the national level and 
will inform the EANET Secretariat on the reconcilement progress. 

 

18. Indonesia sent an official letter on 7 August 2012 extending its government strong 
commitment to maintain firm interest to participate in the joint activities of the 
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EANET and is seeking necessary process for the possibility of signing the Instrument 
in due course. 

 
 
III. IMPLEMENTED/IMPLEMENTING ACTIVITIES 

 
III-1 Acid deposition monitoring including QA/QC activities 
 
III-1-1 Development/review of guidelines, technical manuals 

 

19. Technical Manual on Dry Deposition Flux Estimation (EANET/SAC 10/8/3/1), 
Technical Manual for Wet Deposition Monitoring in East Asia-2010 (EANET/SAC 
10/8/4/1), and Technical Manual for Inland Aquatic Environment Monitoring in East 
Asia-2010 (EANET/SAC 10/8/5/1) were adopted at the IG12. These manuals were 
uploaded on the EANET website in August 2012, and will be printed and distributed to 
the relevant organizations soon. 

 
20. Preparation of the Technical Manual for Air Concentration Monitoring was started at 

the First Meeting of the Expert Group on Preparation of the Technical Manual for Air 
Concentration Monitoring in August 2011 and the Second Meeting was held on 23-24 
August 2012 in Niigata, Japan. 
 

III-1-2 Implementation and coordination of QA/QC activities 
 

[EANET Inter-laboratory Comparison Projects] 
 

21. The NC published the Report of Interlaboratory Comparison Project 2010 (the 13th 
project on wet deposition, the 6th project on dry deposition (filter pack method), the 
12th project on soil and the 11th project on inland aquatic environment), and 
distributed it to the participating laboratories in January 2012. 

 
22. The NC distributed samples for 14th Inter-laboratory comparison project on wet 

deposition, the 7th project on dry deposition (filter pack method), the 13th project on 
soil and the 12th project on inland aquatic environment to the participating countries in 
October 2011. The result of the projects in 2011 will be discussed at this Senior 
Technical Managers’ Meeting (STM) and the Next Session of the Scientific Advisory 
Committee (Next SAC) to be held in November 2012, and will be adopted. 

 
23. The NC will distribute samples for the 15th Inter-laboratory comparison project on wet 

deposition, the 8th project on dry deposition (filter pack method), the 14th project on 
soil and the 13th project on inland aquatic environment to the participating countries in 
October 2012.  
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[Other Inter-laboratory Comparison Projects] 

 

24. Several EANET laboratories in Japan, Philippines, Russia, Thailand and Vietnam also 
participated in the international inter-comparison 2011-2012 organized by the 
Convention on Long-range Transboundary Air Pollution (CLRTAP), the International 
Cooperative Programme on Assessment and Monitoring of Acidification in Rivers and 
Lakes (ICP-Waters), etc.  

 
III-2 Compilation, verification, evaluation, storage & provision of data and relevant 

information 
 
25. The NC published the Data Report 2010 in November 2011 and distributed it to the 

NFPs, National Centers, Scientific Advisory Committee (SAC) members and other 
relevant organizations in January 2012. Most of the participating countries have 
already submitted their 2011 monitoring data to the NC. The NC is in the process of 
checking and verifying the data. 

 
26. 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 2009 were 
disclosed outside of the EANET from January 2012. The raw data of 2010 will be 
disclosed in January 2013. 

 
27. The Data Report 2011 will be discussed at this STM and the next SAC to be held in 

November 2012. 
 
III-3 Enhancement of data analysis and assessment 
 

[Drafting Committee (DC) for the Second Periodic Report on the State of Acid 
Deposition in East Asia (PRSAD2)] 

 
28. The Second Meeting of the Drafting Committee (DC2) and the Second Lead Authors’ 

Meeting (LAM2) for the PRSAD2 were held on 28-29 June 2011 in Pathumthani, 
Thailand. The DC2 meeting was attended by the DC members or their alternates from 
13 participating countries. The DC2 discussed the draft contents of each chapter of the 
PRSAD2. The DC2 also discussed the future schedule. It was decided that Lead 
Authors shall submit the final draft of their responsible parts by 15 September 2011, 
and after submission of above draft report, the Lead Authors of the Chapter 7 and the 
Executive Summary shall prepare their respective documents. 

 
29. The Third Meeting of the Drafting Committee (DC3) and the Third Lead Authors’ 

Meeting (LAM3) were held in the evening of 13 October 2011 during the SAC11 to 
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reflect the comments by the SAC11 and clarify the further schedule. The draft schedule 
to develop the final draft of PRSAD2 was decided, and submitted to the SAC11.  

 
III-4 EANET Meetings 
 
III-4-1 Intergovernmental Meeting (IG) 

 
30. The Intergovernmental Meeting on the EANET held its Thirteenth Session (IG13) in 

Hanoi, Vietnam on 30 November and 1 December 2011. Major discussions and 
consideration were made on the following issues, 
 
- Consideration on the Draft Progress Report of EANET since the Twelfth Session of 

Intergovernmental Meeting (IG12) and the Draft Financial Report of the Secretariat 
and the Network Center (NC) in 2010;  

- Consideration of the Report on the Outcomes of the Eleventh Session of the 
Scientific Advisory Committee (SAC11);  

- Consideration on Review of Current Financial Modalities for Further Improvement 
on Transparency of EANET;  

- Consideration on Expansion of Scope of EANET; 
- Consideration on Nature of Involvement of the Participating Countries that are 

Unable to Sign the “Instrument for Strengthening the Acid Deposition Monitoring 
Network in East Asia (EANET)”;  

- Consideration on the Draft Final Report on the Implementation of the Strategy on 
EANET Development (2006-2010);  

- Consideration on the Draft Work Program and Budget of EANET in 2012; and 
- Updates on Activities of Other International Programs on Acid Deposition and 

Transboundary Air Pollution; 
 
31. The outcomes of the IG13 are reported in the document EANET/STM 2012/4/2 of this 

Agenda Item.  
 
III-4-2 Scientific Advisory Committee (SAC) 
 
32. The SAC11 was held on 12-14 October 2011 in Ho Chi Minh, Vietnam in order to 

discuss all of important technical and scientific issues of the EANET. Major 
decisions/discussions during SAC11 include the following: 

 
- Review of the Report on the Progress of the EANET since the Tenth Session of the 

Scientific Advisory Committee (SAC10) and the Financial Report in 2010; 
- Consideration on the Final Draft of the Second Periodic Report on the State of Acid 

Deposition in East Asia (PRSAD2); 
- Review and adoption of the Data Report 2010 of the EANET; 
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- Review and adoption of the Report of the Inter-laboratory Comparison projects in 
2010 and consideration of recommendations for the improvement of QA/QC 
activities; 

- Overview of the updated National Monitoring Plans of the participating countries; 
- Consideration on Review of Present Status of Air Pollution in East Asia including 

Ozone and PM; 
- Consideration of the Reports from the Chairpersons of the Task Forces and Expert 

Groups of the SAC; 
- Report from the Chairperson of the Task Force on Soil and Vegetation Monitoring; 
- Report from the Chairperson of the Expert Group on Preparation of Technical 

Manual for Air Concentration Monitoring; 
- Report from the Chairperson of the Task Force on Research Coordination 
- Consideration on the Final Report on the Implementation of the Strategy on EANET 

Development (2006-2010) (Draft); 
- Consideration of the Report on the EANET High Priority Research Projects; 
- Consideration of the Relevant Scientific Activities of the EANET; 
- Consideration on the Procedure for PRSAD2 based on the Third Meeting of the 

Drafting Committee (DC3); 
- Consideration of the Work Program and Budget of the EANET in 2012 from the 

scientific and technical viewpoints; and 
- Updates on the activities of other regional and international initiatives on the acid 

deposition and transboundary air pollution. 
 

33. The outcomes of the SAC11 are reported in the document EANET/STM 13/4/2 of this 
Agenda Item. 

 
III-4-3 Working Group on Future Development of EANET (WGFD) 

 
34. The Eleventh Session of the WGFD (WGFD11) was held in Chonburi, Thailand on 7-8 

August 2012 and discussed the following issues, 
 

- Review on the Draft Report on the Progress of the EANET since the Tenth Session 
of the WGFD (WGFD10) and the Draft Financial Report of the Secretariat and the 
NC in 2011; 

- Review on the Draft Report on the Review of the Performance of the Secretariat and 
the NC (2010-2011); 

- Consideration on the Revised Draft Guidelines on Administrative and Financial 
Management for the Secretariat and the NC; 

- Review on the Implementation of the Instrument for Strengthening the EANET; 
- Consideration on the Future Development of the EANET; and 
- Review on the Draft Work Program and Budget of the EANET in 2013. 
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35. The outcomes of the WGFD11 are reported in the document EANET/STM 13/4/2 of 
this Agenda Item.  

 
III-4-4 Task Forces and Expert Groups established under the SAC 
 
36. The NC has continued its tasks as the secretariat of the Task Forces and Expert Groups 

(TFs/EGs) established under SAC. The NC contacted the Chairpersons of the TFs/EGs 
to discuss on dates, agenda of the third meeting and also membership of TFs/EGs as 
appropriate. The latest Chairpersons and members of the TFs/EGs, and schedule of 
their meetings in 2012 are attached as Annex 2. 

 
37. After the STM12, the following TFs/EGs meetings were held to discuss the important 

issues of each TF or EG in accordance with the TOR, future plan, and etc. 
 

(1) The First Meeting of the Expert Group on Preparation of the Technical Manual for 
Air Concentration Monitoring (EGACM) (11-12 August 2011, Niigata, Japan) 
The meeting discussed the Table of Content of the draft Technical Manual 
including the authors of each chapter, future plan of the activities and so on. 

(2) The Second Meeting of the EGACM was held on 23-24 August 2012 in Niigata, 
Japan The meeting discussed draft contents of the Technical Manual, future 
schedule, and so on. 

(3) Fourth Meeting of the Task Force on Research Coordination (TFRC) (11 October 
2011, Ho Chi Minh, Vietnam) 
Review of the status of air pollution in East Asia was discussed. Reports of the 
Research Fellowship in 2010, current research projects of the NC, and future 
research areas of the EANET, and etc. were also discussed.  
 

38. Based on the discussion at the IG13, the TFRC is preparing the “Review of the Status 
of Air Pollution in East Asia”. The TFRC intends to establish the Reviewing 
Committee that consists of several experts on atmospheric environment. The review 
will be made by the Committee first. 

 
III-4-5 Publication of Proceedings, Summaries of the EANET Meetings 
 
39. After STM12, publications of proceedings and summaries of the following meetings 

were completed and distributed to the participating countries and participants of the 
Sessions:  

 
- The Thirteenth Session of the Intergovernmental Meeting (IG13) 
- The Eleventh Session of the Scientific Advisory Committee (SAC11) 
- The Tenth Working Group on Future Development of the EANET (WGFD10) 
- The Twelfth Senior Technical Managers’ Meeting (STM12) 
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III-5 Communication with participating countries, etc.  
 
40. The Secretariat received communications from some the NFPs regarding a few changes 

on institutional bodies of the EANET in their respective countries, e.g. NFPs, SAC 
members, etc. from time to time and circulated this information to all concerned. In 
April 2012, the Secretariat circulated the request to the NFPs on the updates of the 
NFPs, the National Centers, the SAC Members, and the QA/QC Managers after the 
Instrument becomes operational. 
 

41. The Secretariat and the NC maintained close communication with the participating 
countries in all related activities of the EANET as well as relevant international 
organizations such as the United Nations Economic Commission for Europe (UNECE). 
 

42. The NC also communicated with participating countries regarding scientific and 
technical issues to improve monitoring and assessment of acid deposition in the region. 

 
III-6 Technical support and capacity building activities 

 
III-6-1 EANET training 
 

[EANET Individual Training at the NC] 
 
43. One trainee each from Lao PDR and the Philippines participated in the EANET 

individual training course at the NC from 30 January through 17 February 2012. They 
received training on wet deposition, dry deposition, soil/vegetation and inland aquatic 
environment monitoring, and data management. 

 
[JICA Country Focused Training Course] 

 
44. The JICA Country Focused Training Course on Capacity Building on Acid Deposition 

and Impact Assessment Analysis was held on 5-16 March 2012 in Tokyo, Niigata, etc. 
Technical staff from the Pollution Control Department (PCD), the Royal Forest 
Department (RFD), the Meteorological Department (MD), Thailand, etc. attended.  
 

[Questionnaire Survey for Training Activities in 2011] 
 
45. In June 2012, the NC implemented the annual questionnaire survey on training 

activities in 2011 carried out by the participating countries. The information gathered 
from the questionnaire on training requirements and suggestions on new training areas 
are useful for planning of the future training activities of the EANET Nine countries 
replied their national training activities in 2011. The results including the requests from 
the participating countries were summarized as Annex 3. 
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[Modeling and Emission Inventory Training Workshop] 
 

46. The Modeling and Emission Inventory Training Workshop” was held from 30 January 
to 3 February 2012 at the NC in Niigata, Japan. The objectives of this workshop were 
to learn the basic knowledge and fundamental skill to use the long-range chemical 
transport model and develop the emission inventory of air pollutants. Particularly, the 
lectures in the first two days were focused on the policy application of the atmospheric 
modeling. Around 20 participants from 11 EANET participating countries attended the 
training workshop.  

 
III-6-2 Support to participating countries 
 

[Dispatch of technical missions] 
 

47. After the STM12, the NC dispatched technical missions to Lao PDR (September 2011), 
Cambodia (October 2011), Myanmar (November 2011), Indonesia (February 2012), 
Lao PDR (May 2012), Myanmar (May 2012) and Philippines (July 2012) 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. The summary of the technical missions of the NC to the 
participating countries after the STM12 is attached as Annex 4. 

 
[Technical support for the participating countries] 

 

48. The NC provided assistance to Cambodia, Indonesia, China, Lao PDR, Malaysia, 
Mongolia, Myanmar, Philippines, Russia and Vietnam in 2011 and/or 2012 for their 
monitoring activities. 

 
III-7 Research activities 
 
49. 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. NC performed 
research activities with consideration of the regional characteristics. 

 
III-7-1 EANET Research Fellowship Program 
 

50. In July 2011, the NC sent a letter to the NFPs and the SAC members inviting applicants 
for the research fellowship in 2011. The deadline of the application was 12 August 
2011. In response to the invitation letter, the NC received 7 applications from 5 
countries namely China, Indonesia, Malaysia, Mongolia and Thailand. Based on the 
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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 two researchers from China and Malaysia to conduct the researches in the ACAP 
for about two months. The research topic of the researcher from China was 
“Improvement of QA/QC Activities for Air Monitoring in China”, and the research 
topic of the researcher from Malaysia was “Effect of Simulated Acid Rain (SAR) on 
Leachate and Selected Chemical Characteristics on the Soil”. The fellowship research 
was carried out from the end of October to the end of December 2011. The study 
reports are expected to be submitted to the NC within a few months. 

 
51. In June 2012, the NC sent a letter to NFPs and SAC members inviting applicants for 

the research fellowship in 2012. The deadline of the application was 6 July 2012. In 
response to the invitation letter, the NC received 7 applications from 7 countries 
namely Cambodia, China, Lao PDR, Mongolia Myanmar, Russia and Thailand. The 
Selection Committee of the NC considered the proposed research plans submitted by 
the applicants and decided to invite two researchers from China and Thailand to 
conduct the researches in the ACAP for about two months. 

 
III-7-2 EANET high priority research projects 

 

52. In cooperation with the participating countries, the NC has implemented the EANET 
high priority research projects with the leaders of the projects. The progress of the 
following two projects was reported at the SAC11. 
 

(1) Aerosol Deposition Studies in Forests for Improvement of Estimation Method 
for Dry Deposition in Thailand 

(2) Feasibility Study on Low Cost Methodologies for Monitoring Air 
Concentrations with Thailand, China and Russia 

 

III-7-3 Joint research project on catchment analysis with Thailand, Malaysia and 
Japan 

 

53. Catchment analysis is one of the issues described in the Strategy Paper for Future 
Direction of Soil, Vegetation and related Ecosystems Monitoring of the EANET 
(2009-2014). The NC has carried out the Joint Research Project on the Catchment 
Analysis in Thailand with the Royal Forest Department (RFD) and the Environmental 
Research and Training Center (ERTC), in Malaysia with the Malaysian Meteorological 
Department (MMD), and in Japan with Niigata Prefecture and Niigata University. Part 
of the project was supported financially by the Environment Research and Technology 
Development Fund (ERTDF) of the Ministry of Environment (MOE), Japan until 
March 2011 which was the end of the Japanese fiscal year (JFY) of 2010. Although the 
financial support from ERTDF was ended, some parts of the project have been 
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implemented by the relevant organizations after April 2011. 
 
III-7-4 Joint research project on comparison study for filter-pack method with R. of 

Korea 
 

54. The project has been carried out with the aim of comparing the 3-stage filter pack 
method and the 4-stage filter pack method in the Republic of Korea and Japan, etc. 
Intensive monitoring was conducted in October 2011 and April 2012. After sample 
analysis and compiling the data, the data will be exchanged between the National 
Institute of Environmental Research (NIER), Republic of Korea and the NC in line 
with the agreement. Subsequently, monitoring results will be discussed.  

 

III-7-5 International Workshop on Atmospheric Modeling Research in East Asia 
 
55. The Third International Workshop on Atmospheric Modeling Research in East Asia 

was held on 24-25 September 2011 in Chengdu, China based on the outcomes at the 
Model Inter-Comparison Study (MICS) workshops. After the reviewing of the recent 
observation and modeling researches in East Asia, the research plan on MICS-Asia, 
Phase 3 activities were developed: (i) Multi-scale integrated models of global, regional 
and urban scales, and model inter-comparison, source/receptor analysis, and 
collaboration among MICS-Asia activity members, (ii) Inter-comparison of emission 
inventories, (iii) Interaction between air quality and climate change in the view of the 
model inter-comparison. 
 

56. A Meeting for MICS-Asia phase III work plans was held in July 2012 in Beijing, China. 
Leaders of each topic prepared the draft work plan based on the discussion. In this 
meeting, further details of work plans were discussed and fixed for the start of model 
simulations. Though the discussions, first work plans were basically fixed. Furthermore, 
in the general discussions, basic schedules of this fiscal year including candidate month 
(February 2013) and venue (Kunming, China) for the 4th workshop were determined. 
 

III-8 Public awareness activities 
 
III-8-1 National Public Awareness Workshop and Youth Workshop 
 
57. In order to increase the national public awareness on the issue of acid deposition and 

the EANET, two National Public Awareness Workshops and Youth Workshop were 
held in the Philippines and Lao PDR. The participants from governmental agencies, 
international organizations, high schools, universities and educational institutes, and 
private sectors were invited. The national monitoring activities on acid deposition, the 
progress of the EANET, and future requirement for cooperation, among others, were 
discussed during the workshops. 
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III-8-2 The Tenth Workshop on Public Awareness for Acid Deposition Problems 
 
58. The Tenth Workshop on Public Awareness for Acid Deposition Problems was held in 

Niigata, Japan, on 29 February and 1 March 2012, organized by the NC, in 
collaboration with the Niigata Prefectural Environment Conservation Corporation 
(NPECC), Japan.  

 
59. The Workshop consisted of two sessions: The Special Session (The 1st Session), 

“Environmental Conference of School Children” was attended by approximately ninety 
school children and teachers from an elementary school of Indonesia and two 
elementary schools of Japan, and approximately fifty participants and observers from 
twelve participating countries. The Session was held in the morning and afternoon of 
29 February 2012 at “Toki Messe” in Niigata, Japan. The 2nd Session “Promotion of 
Public Awareness on Acid Deposition Problems in East Asia” held at the ACAP on 1 
March 2012 was attended by approximately forty participants and observers from the 
participating countries and resource persons. 

 
III-8-3 Joint Project on the Environmental Study Activities 
 
60. The NC undertook the joint project with Indonesia to support their environmental study 

activities on acid deposition in schools in 2011. The draft outline of the joint 
environment study project was explained and confirmed with the committee of 
Indonesia. The model lecture/experiments were implemented as the first step of the 
program in the selected elementary school such as the conception of the circulation of 
water and pH, creating the acid rain, etc. 

 

III-8-4 Dissemination of Information through EANET Website 
 
61. New information has been uploaded on the EANET website such as publication (e.g. 

the Second Report for Policy Makers, Fact Sheets, Data Report 2010 and 
Inter-laboratory comparison projects 2010), EANET Newsletter (Vol. 9 and 10), 
EANET Science Bulletin (Vol. 2), EANET meeting reports, monitoring site 
information, and so on. 
 

62. The new EANET brochure was published in March 2011, which contains the latest 
development and progress of the EANET. Copies were distributed to all NFPs and 
others. It was also published in the website of the EANET.   
 

63. The NC also made some minor improvements to the e-Learning program on acid 
deposition problems for environmental education. 
 

64. Based on the discussion at the WGFD10, the SAC11 and the suggestion from the IG13, 
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“Criteria for uploading EANET documents” to the website were drafted as a part of the 
“Revised Draft Guideline on Administrative and Financial Management for the 
Secretariat and the Network Center”. Revised draft guideline was discussed at the 
WGFD11 held in August 2012 in Chonburi, Thailand. 

 
III-8-5 Publication of newsletter 

 
65. The EANET Newsletter, dated Mid 2011 (Volume 10) and December 2011 (Volume 

11) were published by the Secretariat in collaboration with the NC.  
 
III-9 International cooperation 
 
III-9-1 Long-Range Transboundary Air Pollutants in Northeast Asia (LTP) 
 
66. The NC has been participating in the International Joint Research of LTP between the 

Republic of Korea, China, and Japan. The NC representatives attended the 14th Expert 
Meeting for Long-range Transboundary Air Pollutants in Northeast Asia, organized by 
the NIER, Republic of Korea, and held in Pyeongchang, Republic of Korea on 8-10 
November 2011. The reports on monitoring and modeling activities in each country 
were presented by the experts of three countries. Achievements of the LTP project and 
the activities in 2011 were reported. In order to discuss the activities in the Phase IV, a 
Task Force was established. Administrative staff and scientists from three countries 
were nominated as the members of the Task Force. 
 

III-9-2 CLRTAP Meeting 
 

67. The NC attended the 29th Session on the Executive Body for the Convention on 
Long-range Transboundary Air Pollution (EB-CLRTAP) held on 12-16 December 2011 
in Geneva, Switzerland and exchanged information and views on transboundary air 
pollution issues. Revision of Annex II (Emission ceilings and emission reduction 
obligations for 2020 and beyond) and so on were discussed at the Session. 
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Annex 1 

 
Table 1 - Voluntary Financial Contributions from the Participating 

Countries to the Secretariat in 2011 and 2012 (As of 20 August 2012) (US$) 
 

Countries 
Amount in 2011 Amount in 2012 

Expected Actual Expected Actual 

Cambodia 71.00 71.00 66.30 ---

China 73,942.00 15,000.00 69,027.00 ---

Indonesia 5,519.00 --- 5,152.70 ---

Japan 290,526.00 290,526.00 271,216.00 ---

Lao PDR (24) 50.00* --- (22) 50.00 50.00

Malaysia 5,865.00 5,839.00 5,475.00 ---

Mongolia (47) 50.00* 50.00 (44.2) 50.00 50.00

Myanmar 137.00 --- 128.00 ---

Philippines 2,088.00 --- 1,949.00 ---

R.O. Korea 52,403.00 52,403.00 48,920.00 48,920.00

Russia 37,146.00 --- 34,677.00 ---

Thailand 4,843.00 4,843.00 4,520.80 4,520.80

Vietnam 767.004 427.21 716.00 ---

Total Contribution 473,407.00 369,159.21 441,914.00** 53,540.80

*  Lao PDR and Mongolia are expected to make a minimum contribution of US$ 50.00 

based on the IG9 decision. (Ref. EANET/IG 9/7.rev1 Revised Procedures and 

Guidelines for Voluntary Financial Contributions to EANET). 

** The amount of contributions excludes the budget item on Public Awareness to 
be supported from account of Savings of the Secretariat for an amount of 
US$50,000.00. 
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Table 2 – Voluntary Financial Contributions from the Participating Countries                

to the NC in 2011/2012 (As of 20 August 2012) (US$) 

Countries 
Amount in 2011 Amount in 2012 

Expected Actual Expected Actual* 

Cambodia 59        56 59 59 

China 61,855 61,855 

Indonesia 4,617 4,617 

Japan 556,037 624,512 525,037 187,448 

Lao PDR 20*  20*  50 

Malaysia 4,907 4,907 

Mongolia 40*  47.5** 40*  47.5**

Myanmar 115 115 

Philippines 1,746 1,746 

R. of Korea 43,837 43,837 

Russia 31,074 31,074 

Thailand 4,051 4,051 4,051 4,051 

Vietnam 642 642 1,450

Total  709,000 628,666.5 678,000 193,105.5 

* Lao PDR and Mongolia are expected to make a minimum contribution of US$ 50.00 

based on the IG9 decision. (Ref. EANET/IG 9/7.rev1 Revised Procedures and 

Guidelines for Voluntary Financial Contributions to EANET). 

** These figures are after deduction of the overhead.  
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Annex 2 

 

Members of Task Forces and Expert Groups under SAC and Meeting Plan in 2012 

Name Members Meeting plan in 2012

Task Force on 
Monitoring for Dry 
Deposition 

Dr. Cho Seog-Yeon (R. of Korea) - Chairperson 
Mr. Chhek Roth/ Mr. Kong Savuth (Cambodia) 
Dr. Li Jianjun (China) 
Ms. Rina Aprishanty (Indonesia) 
Dr. Shiro Hatakeyama (Japan)  
Ms. Setouvanh Phanthavongsa (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. Duong Hong Son (Vietnam) 

- 

Task Force on Soil and 
Vegetation Monitoring 

Dr. Wilfredo M. Carandang (Philippines) - 
Chairperson 
Mr. Haijiang Liu (China) 
Dr. Masamichi Takahashi (Japan) 
Dr. Nik Abdul Majid/Dr. Ahmad Makmum Abdullah 
(Malaysia) 
Dr. Apolonio M. Ocampo (Philippines) 
Dr. Kim Hye-Jin (Republic of Korea) 
Dr. Tatiana A. Mikhailova (Russia) 
Mr. Bopit Kietvuttinon (Thailand) 
Dr. Hiroyuki Sase (ACAP) 

- 

Task Force on 
Monitoring 
Instrumentation 

Prof. Wang Ruibin (China) - Chairperson 
Mr. Chhek Roth (Cambodia) 
Mr. Zheng Haohao (China) 
Ms. Novy Farhani (Indonesia) 
Dr. Tsuyoshi Ohizumi (Japan)  
Ms. Setouvanh Phanthavongsa (Lao PDR) 
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 (Vietnam)  

- 
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Name Members Meeting plan in 2012

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 (Vietnam) 
Dr. Hajime Akimoto (ACAP) 

November 2012 in 
Myanmar (back to back 
with SAC12) 

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) 

- 

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. Leong Chow Peng (Malaysia) 
Ms. Bulgan Tumendemberel (Mongolia) 
Dr. Ahn Joon-Young (R. of Korea) 
Dr. Hathairatana Garivait (Thailand) 
Dr. Dave Mactavish (WMO/Canada) 

- 

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 (Vietnam) 
Prof. Seiichi Ohta (Japan) 
Prof. Tomonori Kawakami (Japan) 
Dr. Hiroyuki Sase (ACAP) 

- 

Expert Group on 
Preparation of Technical 
Manual for Air 
Concentration 
Monitoring 

Dr. Duong Hong Son (Vietnam) – Chairperson 
Prof. Min Hu (China) 
Dr. Masahide Aikawa (Japan) 
Mr. Hajime Mikasa (Japan) 
Dr. Akinori Takami (Japan) 
Prof. Young Joon Kim (Republic of Korea) 
Mr. Phunsak Theramongkol (Thailand) 

23-24 August 2012 in 
Niigata, Japan (2nd 
Meeting) 
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Annex 3 

National Training Activities in the Participating Countries of EANET in 2011 

Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Cambodia 

Measurement and 
analysis of 
atmospheric air 
pollution by 
passive method 

16 November 
2011 (1 day) 

15 
Method to prepare the passive 
sampler of NOx and NO2. 

Training 
workshop 

1 day 15 
Measurement and analysis of 
atmospheric air pollution 

China 
Training on acid 
deposition 
monitoring 

7-8 November 
2011 

55 

Acid deposition monitoring, 
QA/QC activities, data 
gathering and processing, acid 
deposition assessment. 

Indonesia Meeting 1 day 20 
Evaluation on acid deposition 
monitoring data 2010 

Japan 

Training of 
atmospheric and 
traffic 
environment 

27 Sep. 2011 - 
30 Sep. 2011 

(3 days) 
98 

Atmospheric and traffic 
environment 

Training of 
equipment 
operation 

20 June 2011 - 
1-July-11 

(10 day(s)) 
43 Equipment operation training 

Training of 
atmospheric 
monitoring 

28-Feb - 
11-Mar(10days)

8 
Sampling/analytical methods 
for atmospheric monitoring 

Audit (inspection 
and guidance) of 
national 
monitoring sites, 
including EANET 
monitoring sites 

35 days 66 Site and laboratory audit 
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Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Lao PDR None - - - 

Malaysia 

Training course 
on Aspect of Air 

Pollution 
Observation 

13-19 March 
2011 (7 days) 

30 

Air pollution 
- Acid deposition 
- Instruments troubleshooting 
- Calibration 
- QA/QC 
- Aerosol monitoring 

The air pollution 
model (TAPM) 
training course  
 

17-19 October 
2011 (3 days) 

13 

Overview of Malaysian Haze 
Study & role of TAPM  
- Overview & conceptual 
introduction to meteorological 
& air dispersion component  
- Demonstration on TAPM  
- Hands-on TAPM  
- Technical basis for TAPM 
components & algorithm  

Training course 
for ion 
chromatography  
 

12-13 April 
2011 

(2 days) 
1 

IC theory, maintenance, 
troubleshooting and software  
 

Mongolia 

Environmental 
monitoring and 
program, soil 
monitoring and 
database 

18-28 April 
2011 (10 days) 

22 
How to soil monitoring and 
database   

Environmental 
monitoring, water 
quality and air 
quality 
monitoring, 
QA/QC operation 

2-13 May 2011 
(10 days) 

15 To develop QA/QC operation 

Seminar 2 days 30 
Urban air pollution analysis for 
Ulaanbaatar 

Workshop 3 days 28 
Improving air quality to reduce 
health impacts 
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Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Myanmar 

Initial training  
for the 
implementation of  
dry deposition 
monitoring 

9 -11 November 
2011 (3 days) 

14 

- Methodologies for sampling 
and analysis of dry 
deposition monitoring 

Preparation of the filter packs 
and installation the instruments 
of filter packs, 
- QA/QC and data reporting, 

including check on condition 
of analytical instruments,  

Practice on sampling and 
analysis for dry deposition 
monitoring. 

World 
Meteorological 
Day 

23 March 2012 
(1 day) 

150 
National monitoring activities 
(Paper reading session ) 
 

Dry deposition 
monitoring, 
sampling and 
analysis 

9 November 
2011 (1/2 day) 

25 

-To exchange views and 
information on the data quality 
on the acid deposition 
monitoring of EANET in 
Myanmar such as QA/QC 
activities, quality management, 
quality system and so on, 
- To information on including 
check on condition of 
analytical instruments 
- To discuss the maintenance of 
sampling instruments for dry 
deposition,  
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Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Philippines 

Training on the audit 
of continuous 
monitoring equipment 

3-4 March 
2011 (2 days) 

50 
Audit for continuous 
monitoring equipment 

Training on the emission 
inventories spreadsheet 
using AP 42, CORIAIR 

1-2 March 
2011 (2days) 

55 
Inventory of stationary sources, 
mobile and area sources 

Data evaluation and 
assessment of real time 
monitoring data 

5 March 2011 
(1 day) 

50 QA/QC of monitoring data 

Training course in 
DOAS continuous 
automatic monitoring 
station 

11-15 Sep. 
2011 (5 days) 

15 

Principles of measurement of 
ozone, sulfur dioxide, nitrogen 
dioxide, benzene, xylene, 
toluene and carbon monoxide. 
Meteorological equipment such 
as rain gauge, solar radiation, 
wind speed, wind direction 

Training course on 
data acquisition system 
for continuous 
automatic monitoring 
station 

1-5 October 
2011 (5 days) 

15 

Data processing and reporting 
for ozone, sulfur dioxide, 
nitrogen dioxide, carbon 
monoxide, BTX and remote 
diagnostics and trouble 
shooting 

Training on 
measurements of 
volatile organic 
compounds using 
photoionization 
detector and flame 
ionization detector 
(PID/FID) 

22-23 Nov. 
2011 (2 days) 

50 

Real time measurements of  
ammonia, hydrogen sulfide, 
formaldehyde, carbon 
tetrachloride , methane etc. 

2011 Inter-Comparison 
Exercises for DENR- 
EMB Laboratory 
Analysts 

28 September - 
6 October 2011 
(8 days) 

60 

1. Discussion on the 
implementation 
status/updates of the six 
environmental laws (such as 
the Philippine Clean Air Act, 
Clean Water Act, 
Environmental Education 
Act) being spearheaded by 
EMB-DENR; 

2. Inter-comparison exercises 
on the analyses of parameters 
pH, BOD5, Chloride, COD, 
TSS, Oil & Grease and 
metals in water/wastewater, 
and ambient SO2. 
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Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Philippines 

Public Awareness 
Seminar on Acid 
Deposition in the 
Philippines 

15 December 
2011 

80 

1. Overview of the acid 
deposition phenomenon and 
acid deposition monitoring in 
the Philippines and in East 
Asia; 

2. Scientific and technical 
implementation and 
management of EANET; 

3. Youth environmental 
programs;  

4. Health impact assessment on 
air pollution; and 

5. Government policies and 
initiatives to abate air 
pollution and acid deposition

Lectures on 
governance and 
policies on air quality 
management 

1 day 55 

Air shed operations, planning 
and activities, local policies, 
establishment of oxygen 
correction factors, emission 
averaging and incinerator 
regulation 

Lectures on 
AUSPLUME 
dispersion modeling 

1 day 45 

Modeling for enhanced 
permitting and evaluation for 
environmental impact 
assessment 

Observation of the 
conduct of relative 
accuracy test audit for 
power plants using 
coal-fired, natural gas 

2 days 5 
CEMS checklist for audit, SO2, 
NO2, O2, CO 

Lecture on the 
atmospheric 
chemistry in tropical 
countries 

1 day 15 

Ozone –aerosol chemistry,  
NCAR community 
Atmosphere model 
Chemistry , dust 

Discussions on the 
strengthening of  
Hydrometeorological 
Services in Southeast 
Asia 

1 day 30 

Country assessment report of 
existing hydrological and 
meteorological services for  
environmental services in air 
and water quality 

R. of Korea     
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Country 
Title of Training 

Course 
Duration 

No. of 
Participants

Major Topics 

Russia 

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

March 
(7 days) 

11 

Acid deposition monitoring; 
-Analysis of wet and dry 
deposition monitoring; 
- QA/QC activity; 
- Practice on sampling and 
analysis; 
- Using the 
high-performance liquid 
chromatography and  ion 
chromatography for analysis 
of chemical compounds in 
precipitation and aerosol 
including procedures 
developed in the 
Limnological Institute 

Annual training 
course on the surface 
water analysis 

3-13 Oct. 
2011 

(10 days) 
14 

Update of practical 
knowledge on QA/QC in 
surface water monitoring 
(sampling, analysis, data 
processing and reporting; 
In-situ intergroup and 
inter-laboratory comparison 
of analyses of major cations 
and anions in water samples 
taken from rivers and Lake 
Baikal 

Annual scientific 
meeting “Aerosols of 
Siberia” 

19-23 Nov. 
2011 (4 days)

84 

Assessment of atmospheric 
pollution in Siberia and 
Russian Far East, 
atmospheric compounds 
including greenhouse gases, 
biological aerosol, natural 
emissions, mathematical 
modeling of the atmospheric 
transport and diffusion 

Workshop "Climate 
change induced 
extremes in Northern 
Asia" 

7 days 87 

Environmental and 
socio-economical 
consequences of climate 
change and related extremes
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Country Title of Training 
Course Duration

No. of 
Participants

Major Topics 

Thailand 

Training on 
operation 
and maintenance of 
automatic air 
monitoring 
instrument 

2 days 20 

Theory and general information of
instrument, operating and 
maintenance procedure of the 
instruments 

Capacity Building 
Workshop for 
Environmental 
Protection Volunteer 
for Air Quality 
Protection in Rayong 
Province 

2 days 200 

- General information of air 
pollution 
(pollutants, sources, mitigation 
measure and its effects) 

- What we can do for environment
- State of air pollution in Rayong 

Province 
- Ambient air quality monitoring 

by automatic analyzer 
- QA/QC for air quality 

monitoring data 
- Experimental activities (pH 

measurement) 
- Declaration for Rayong 

environmental conservation 
- Site visit to ambient air quality 

monitoring station at Maptaput 
Medical Station 

Thai Environmental 
Study Activities 
Workshop 

2 days 100 

(1) Presentation on the outcomes 
from the environmental study 
(Wat Huaypong School, Wat 
Samaedam School) 

(2) Introduction of the 
environmental conservation 
activities in the elementary 
school in Bangkok and Rayong 
Province 

(3) Introduction of the public 
awareness activities of PCD on 
environmental conservation 

(4) Introduction of the 
environmental conservation 
activities in other country 
(demonstration of the 
storytelling with picture, electric 
generator by hand etc.)  

(5) Discussion  
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Country 
Title of Training 

Course 
Duration

No. of 
Participants

Major Topics 

Vietnam 

“Acid deposition 
monitoring and 
QA/QC in 
environmental 
monitoring” 
in Hanoi City 

7 - 8 Oct. 
2011  
(2 days) 

4 

Introduction on acid deposition 
monitoring, EANET, wet deposition 
monitoring, dry deposition 
monitoring, inland aquatic 
environment, soil and vegetation; 
QA/QC in environmental monitoring

“Acid deposition 
monitoring and 
QA/QC in 
environmental 
monitoring” 
in Ho Chi Minh City 

11 -12 
Nov. 2011

8 

Introduction on acid deposition 
monitoring, EANET, wet deposition 
monitoring, dry deposition 
monitoring, inland aquatic 
environment, soil and vegetation; 
QA/QC in environmental monitoring

 
Training Requirements 

Country Requirements 

Cambodia Basic training on acid deposition monitoring 

China None 

Indonesia 
1.Basic training on acid deposition monitoring 
2. Modeling and inventory for dispersion of pollutant gases that caused acid deposition 
3. The calibration process for air pollution monitoring instrument 

Japan None 
Lao PDR  

Malaysia 

Basic Training on acid deposition monitoring 
Specific topics:  
1.EANET individual training programme  
2. Modeling training workshop  
3. Data analysis and interpretation training  
4. Training on chemical analysis and QA/QC activities for new technical staff 

Mongolia Basic training on acid deposition monitoring 

Myanmar 
(1) Basic training on acid deposition monitoring 
(2) Training on dry deposition monitoring (future plan) 

(The training will help to improve the national EANET activities.) 

Philippines 
Basic training on acid deposition monitoring for new monitoring station and 
specific topics 

R. of Korea  
Russia None 

Thailand 

Basic training on Acid Deposition Monitoring  
Specific topics: 1. Operating, QA/QC method and maintenance of automatic 
instrument (Ozone, PM10, SO2, etc.) 2. Transboundary air pollution analysis 3. 
QA/QC program and necessary analytical techniques required to improve the 
quality and reliability of monitoring data 4. Modeling for air pollution 

Vietnam 
Basic training on acid deposition monitoring for new site and new laboratory 
Specific topics: Wet Deposition monitoring to improve the national EAENT activities 
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Suggestions in EANET Training Activities 

 

1. Development of emission inventory, application of simulation models 

2. We need basic training course on acid deposition monitoring because of new staffs. 

3. Should be long term training because short term training is not enough to capture the course for our 

staffs and duration of Individual Training Course should be extended. 

4. Wet deposition analysis, dry deposition analysis, -inland aquatic analysis & 
-QA/QC activities for EANET - 

5. Should be hold short term training courses of acid deposition in Vietnam 

6. To conduct some training of trainer (ToT) for acid deposition material in collaboration with 
universities and institutions that have the monitoring station 

7. Data evaluation and assessment. From the data of ASEAN countries, identify the rainfall acidity data 

and collection of the meteorological data such as wind direction, temperature, wind speed atmospheric 

pressure, amount of precipitation to correlate and possible relationship between rainfall acidity and 

climatic conditions. Include local sources of pollution and long range transport of air pollutants. 

8. Training on data assimilation 

9. Training on the conduct of modeling validation for example actual monitoring using passive and 

active monitors/samplers 

10. Training on the integration of EANET or aerosol data into a GIS program to perform a spatial analysis 

of the aerosol distributions 
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Annex 4 

Summary of Technical Missions of the NC since STM12 
 

Country Duration Major Activities/Outcomes of the Mission 

Lao PDR 

15-17 
September 
2011 

The mission discussed all of necessary technical matters of the 
monitoring including suitability of siting for inland aquatic 
environment monitoring with the staff in charge, and checked 
condition of analytical instruments during the mission. The mission 
fixed the ion chromatograph for cation analysis by exchanging the 
suppressor and to optimize its operating condition. New high 
efficiency distilled water generator was installed with technical and 
financial support of the NC. The mission also visited Vientiane site 
and confirmed that the monitoring has being implemented without 
any serious problem. 

Cambodia 
16-19 Oct. 
2011 

The mission visited the wet and dry deposition monitoring site 
Phnom Penh located on the roof of MOE building and confirmed 
that the wet only sampler worked properly and the filter pack 
sampling system had also operated without any troubles. However, 
there is a problem that high concentration of ammonium has been 
detected due to exhaust gas from the building. The mission visited 
the laboratory and confirmed that almost all equipment for wet and 
dry monitoring sample analyses had been operated well. The 
mission also visited monitoring site of Siem Reap and confirmed 
that the wet only sampler worked properly. 

Myanmar 
8-11 Nov. 

2011 

The mission exchanged views and information on the data quality 
on the acid deposition monitoring of the EANET in Myanmar, such 
as QA/QC activities, quality management, quality system, etc. The 
mission also set up the sampling instruments for air concentration 
monitoring by filter-pack method and implemented initial training 
for the implementation of the dry deposition monitoring. The 
mission also set up the high efficiency distilled water generator in 
the laboratory. 

Indonesia 
13-17 Feb. 

2012 

The mission exchanged views and information on the data quality 
on the acid deposition monitoring of the EANET in Indonesia. The 
mission visited three monitoring sites in Indonesia (Jakarta, 
Serpong and Bandung), and confirmed that monitoring of these 
three sites were performed without any serious problems. The 
mission was requested to support installation of filter-pack kit to 
Jakarta and Bandung sites. The NC decided to support Indonesia to 
start filter-pack monitoring at the two sites. 
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Country Duration Major Activities/Outcomes of the Mission 

Lao PDR 
9-11 May 
2012 

The mission discussed all of necessary technical matters of the 
monitoring and checked condition of analytical instruments during 
the mission. The mission fixed the ion chromatograph for both 
cation and anion analysis. Broken part of the high efficiency 
distilled water generator was repaired. The mission also visited 
Vientiane site and confirmed that the monitoring has being 
implemented without any serious problem. 

Myanmar 
13-15 May 

2012 

The mission exchanged views and information on the 
implementation of soil-vegetation and inland aquatic environment 
monitoring of the EANET for considering the implementation of 
these monitoring activities in Myanmar. The mission also confirmed 
appropriate operation of the high efficiency distilled water 
generator in the laboratory. 

Philippines 
23-27 July 

2012 

The mission exchanged views and information on the data quality 
on acid deposition monitoring of the EAENT in the Philippines. 
The mission also visited three wet and dry deposition monitoring 
sites in the Philippines (Metro Manila, Los Banos and Mt. Sto. 
Tomas), and confirmed that parts of monitoring was not performed 
properly due to serious damages and/or troubles on sampling 
instruments. The mission was also informed that monitoring will be 
restarted soon after the instruments will be repaired by the 
Philippines. 
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The Thirteenth Senior Technical Managers’ Meeting 
of the Acid Deposition Monitoring Network in East Asia 
30-31 August 2012, Hanoi, Vietnam  
 

Outcomes of the Thirteenth Session of the Intergovernmental Meeting (IG13) 
on the Acid Deposition Monitoring Network in East Asia (EANET), the 

Eleventh Session of the Scientific Advisory Committee (SAC11) and  
the Eleventh Session of the Working Group on Future Development (WGFD11) 

of the EANET  
 
 

I. INTRODUCTION 
 
1. This document is prepared to report the outcomes of the major EANET meetings, 

including the Thirteenth Session of the Intergovernmental Meeting (IG13) on the Acid 
Deposition Monitoring Network in East Asia (EANET), the Eleventh Session of the 
Scientific Advisory Committee (SAC11) and the Eleventh Session of the Working 
Group on Future Development (WGFD11) of the EANET, after the Twelfth Senior 
Technical Managers’ Meeting (STM12) held in Kuala Lumpur, Malaysia on 21-22 
September 2011. 

 

 
II. MAJOR OUTCOMES OF THE IG13 

 
2. The Intergovernmental Meeting on the EANET held its Thirteenth Session (IG13) in 

Hanoi, Vietnam on 30 November and 1 December 2011. Major outcomes of the IG13 
are as follows: 
 

 The Session adopted the Final Report on the Implementation of the Strategy on 
EANET Development (2006-2010), and the Work Program and Budget for 
EANET in 2012. 

 The Session endorsed the following, 
-   the Progress Report of the EANET since the Twelfth Session of 

Intergovernmental Meeting (IG12) on the EANET,  
- the Financial Report of the Secretariat and the NC in 2010, 
- the Report on the Outcomes of the Eleventh Session of the Scientific 

Advisory Committee (SAC11), and 
- Part I (Regional Assessment), Part II (National Assessments), and the 

revised Executive Summary (Part III) of the Second Periodic Report on the 
State of Acid Deposition in East Asia (PRSAD2) with understanding that 
the comments made by some countries will be fully incorporated into the 
PRSAD2 before its publication by the end of January 2012. (The PRAD2 
was printed in March 2012 and distributed to the National Focal Points 
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(NFPs), the SAC members and other relevant members/organizations by 
the NC, and uploaded on the EANET website in April 2012.) 

 

3. Other major discussions and decisions during the Session also include the following: 
 

 decided that major meeting documents should be uploaded on the EANET 
website. The Secretariat and the NC should develop a criterion for uploading 
and classifying priority documents in a stepwise manner. 

 suggested to develop the new guidelines on administrative and financial 
management for the Secretariat and the NC which would replace the present 
guidelines adopted by the IG7. 

 suggested that rules and procedures on budgeting should be developed. 
 proposed to selectively take the Recommendations of Executive Summary of 

PRSAD2 related to the future development of the EANET into the discussions 
of the next WGFD and SAC Sessions. 

 recommended the WGFD to discuss the issues on expansion of the scope, 
including the possible way to make use of the review to be conducted by the 
TFRC.  

 decided to issue a resolution to encourage the countries not yet able to sign the 
Instrument to do so as soon as possible.  

 invited the countries that have not been able to sign the Instrument to continue 
participating in the EANET activities before they could sign. The countries 
could do so through written communication with the Secretariat. 

 suggested that the issue of renaming the IG should be discussed at the next IG 
considering the operation of the Instrument on 1 January 2012. 

 suggested that the savings should be used for the activities on public awareness 
with consideration on the work program of 2012. 

 decided that the budget item of the “Promotion of Public Awareness” in 2012 
will be supported from the account of savings with amount of US$ 50,000. 

 
 

III. MAJOR OUTCOMES OF THE SAC11 
 

4. The SAC11 was held on 12-14 October 2011 in Ho Chi Minh, Vietnam in order to 
discuss all of important technical and scientific issues of the EANET. Major 
decisions/discussions during the SAC11 include the following: 
 

III-1 EANET Data Report 2010 and Inter-laboratory Comparison Projects 2010 
 
5. The Session adopted the draft reports. 

 
III-2 Second Periodic Report on the State of Acid Deposition in East Asia (PRSAD2) 
 



EANET/STM 13/4/2 
Page 3 

 

6. It was suggested that the Lead Author of each chapter should provide summary to be 
incorporated into the Executive Summary by the NC. It was pointed out that important 
parts on the regional assessment, such as wet deposition and overall deposition, have 
not yet been thoroughly prepared, and that SAC members should have responsibility 
for scientific aspects as experts of the respective countries. 

 
7. The draft PRSAD2 was approved by the Session, subject to the submission of 

necessary corrections by the NFPs and Lead Authors. The following schedule for the 
PRSAD2 as recommended by the Drafting Committee (DC) meeting was agreed by 
the Session. The contents of the agreement were as follows: 

 
 National Assessment Report will be sent back to the NFPs so that the NC will 

receive the revision by 15 November 2011. 

 Chapter 2: Data Quality will be submitted to the NC by 29 October 2011. 
 Chapter 3: Wet deposition in East Asia will be submitted to the NC by 29 

October 2011 with the support of the NC. 

 Chapter 4: Dry and overall deposition in East Asia will be modified and 
submitted to the NC by 29 October 2011. 

 On Regional Assessment Report and Executive Summary, the NC will circulate 
them to the NFPs, DC, Lead Authors’ Meeting (LAM) and Contributors by 
e-mail on 7 November 2011. 

 The deadline for the NFPs to send the above Reports back to the NC is by 15 
November 2011, after approval or revision. 

 The NC will revise them and send back to the NFPs again for final approval. 
The NFPs have to send them back to the NC by 22 November 2011.  

 The NC will prepare all documents for IG13 endorsement on 30 November-1 
December 2011. 

 

8. The PRSAD2 consists of 3 Parts, Part I (Regional Assessment Report), Part II 
(National Assessment Report) and the Part III (Executive Summary). The outline 
including some important parts of the approved PRSAD2 (Executive Summary) is 
attached as Annex. 

 
III-3 National Monitoring Plans of the Participating Countries 
 
9. It was suggested that sampling frequency and on-site information should be submitted 

every year to ensure the sampling condition of the respective data. 
 

III-4 Review of Present Status of Air Pollution in East Asia 
 
10. It was informed that PRSAD2 includes review of the literatures on air pollution in 

East Asia in Chapter 6. However, the literatures were mainly related to the EANET 
activities. It was further clarified that more comprehensive review including the 
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literatures outside the EANET might be informative for the SAC. It was also pointed 
out that the review of the present status of air pollution could be reflected to the next 
periodic report and Executive Summary, which would be informative for the SAC. 

 

11. It was suggested that the establishment of the new Expert Group might need much 
energy including manpower. The Session agreed to refer the Review of the Status of 
Air Pollution in East Asia into the existing Task Force on Research Coordination 
according to the TOR of the Task Force. 

 
III-5 Activities of the Task Forces and Expert Groups of SAC 

 
1) Task Force on Research Coordination (TFRC) 

 
12. Other Task Forces (Dry Deposition Monitoring, Soil and Vegetation Monitoring, and 

Monitoring Instrumentation) were requested to identify one research topic per each 
Task Force to be discussed as potential high priority project. The Secretariat for the 
EANET was requested to prepare document on possibility and measures to establish 
an EANET fund for research and to consider establishing a small expert group for 
feasibility study on fund establishment and creating research proposals for donor 
agencies. 

 
2) Expert Group on Preparation of Technical Manual for Air Concentration 

Monitoring (EGACM) 
 
13. The EGACM reported the Table of Contents of the Technical Manual for Air 

Concentration Monitoring and there was no comment. 
 

III-6 Report on the Implementation of the Strategy on EANET Development 
(2006-2010) 

 
14. The Session agreed to submit the Final Report on the Implementation of the Strategy 

on EANET Development (2006-2010) (Draft) to the IG13 for its endorsement. 
 

III-7 Report on the EANET High Priority Research Projects 
 

15. Major comments and discussions included the following: 
 
(i) Aerosol Deposition Studies in Forests for Improvement of Estimation Method 

for Dry Deposition  
- It was informed that observation site for the project was located in a 

deciduous forest area of Ratchaburi province (approximately 200 km from 
Bangkok) and the tower height was 10 m above the ground. 
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- It was suggested that difference in deposition fluxes of sulfate and nitrate will 
be affected by aerosol diameter as well as atmospheric concentration. 

- It was clarified that evaluation of deposition flux was focused on sulfate and 
nitrate species, not including ammonium species. 

 
(ii) Feasibility Study on Low Cost Methodologies for Monitoring Air Concentration 

- It was clarified that statistical analysis of the project data would be conducted 
after compilation of the data until December 2011.  

- It was pointed out that strong wind affected the sample collection in passive 
monitoring, while further investigation is needed for affection differences 
between components.  

- It was pointed out that this study was conducted under different 
meteorological and other relevant conditions such as analytical facility, 
monitoring system, etc. compared to Europe and North America. 

 
III-8 Relevant Scientific Activities of the EANET 
 

1) Transparency of monitoring methodology and scientific discussion 
 
16. The monitoring method used in each country should be harmonized with each other to 

obtain comparable data, although each country may have their own policies on 
monitoring activities. It was suggested that appropriate common methods should be 
identified based on scientific review and common understanding, and then the selected 
method should be applied for the EANET monitoring. 
 

17. The National Monitoring Plan of each country was submitted to the NC when the 
EANET regular activities started. During the last ten years, many monitoring plans 
were partly revised several times and such updates have not been thoroughly compiled. 
It was suggested that the National Monitoring Plan should be compiled again in each 
country and be submitted to the NC as a set, and that the monitoring plan should be 
reviewed annually and revised if necessary. The Session agreed to develop the Quality 
Management Guideline for the EANET. 

 
2) Joint research activities on modeling studies for Asia 

 
18. The Model Inter-Comparison Studies (MICS) Asia Project and other modeling 

research activities were introduced. The modeling works in collaboration with various 
researchers may contribute to the implementation of the activities in the Medium Term 
Plan for EANET (2011-2015) (EANET/IG 12/5). 
 
3) Monitoring and QA/QC system of ozone  
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19. Current situation of ozone monitoring in the EANET participating countries and 
necessity of establishing ozone traceability system were introduced. It was announced 
that the NC started calibration of ozone monitor at the EANET sites in Japan, and 
ozone calibration in China, Russia and Thailand will be implemented in 2011. 

 
 
IV. MAJOR OUTCOMES OF THE WGFD11 
 
24. The WGFD11 was held on 7-8 August 2012 in Chonburi, Thailand.  The Session 

reviewed and discussed the following issues: 
 

 Draft Report on the Progress of the EANET since the Tenth Session of the 
WGFD (WGFD10) and the Draft Financial Report of the Secretariat and the 
NC in 2011; 

 Draft Report on the Review of the Performance of the Secretariat and the NC 
(2010-2011); 

 Revised Draft Guidelines on Administrative and Financial Management for the 
Secretariat and the NC; 

 Implementation of the Instrument for Strengthening the EANET; 
 Future Development of the EANET; and 
 Draft Work Program and Budget of the EANET in 2013. 

 
25. Major comments and discussions included the following: 

 
 The financial situation of the EANET in 2011 was in deficit which was because 

some participating countries either did not make financial contribution or made 
financial contribution less than the expected amount. It was suggested to 
include the explanation of the reasons on the difference between the budget and 
the actual expenditure in the annual financial reports. 

 The Secretariat made a request to the participating countries to make additional 
financial contribution for the 2011 budget in order to make up for the deficit. 

 The participating countries are then encouraged to make financial contribution 
to the EANET according to the estimated amounts for each participating 
country as early in the year as possible for the effective implementation of the 
EANET activities and financial management, in particular to prevent cash flow 
problem. 

 Due to the budget constraint in 2011, the Workshop on Capacity Building for 
Information and Communication Technologies for the EANET was cancelled. 

 It was suggested to suspend the use of the saving of US$ 50,000 for the 
Promotion of Public Awareness under the Work Program and Budget in 2012. 

 It was suggested that the saving should be used for emergency purposes or 
responding to unexpected situation, not for supporting the EANET regular 
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activities and as decided by the IG without any specification on public 
awareness activities. 

 In order to facilitate the internal process of the participating countries in 
requesting the financial contribution to the EANET, the flat/fix amount of 
contribution for the MTP period was suggested regardless of the change of the 
UN assessment scale of burden sharing. 

 It was suggested to cover a broader range of air pollution issues in the public 
awareness activities, not focusing only on acid deposition. 

 The Medium Term Plan for the EANET was suggested to be uploaded on the 
EANET website. 

 It was suggested that the Procedure for Establishing Task Force and Expert 
Groups under the SAC of the EANET approved at the IG10 should be included 
in the draft Revised Guidelines. 

 Russia and Indonesia sent their written communication to the Secretariat 
expressing their willingness to continue participating in the EANET activities 
and informing that they are proceeding with the necessary national processes 
for the signing of the Instrument for Strengthening the Acid Deposition 
Monitoring Network in East Asia (EANET). 

 It was emphasized that the signing of the Instrument by the two remaining 
countries is at the highest priority. It was suggested that the Secretariat should 
do its best efforts to facilitate such signing before the next IG in 2012. 

 The nature of the involvement of the participating countries unable to sign the 
Instrument will be discussed and considered at the next IG in 2012. 

 Regarding the issue of renaming of the IG, SAC and STM, most of the 
participating countries expressed their preference to continue the numbering of 
the IG, SAC and STM after the operation of the Instrument, e.g. the next IG in 
2012 will be named as “the Fourteenth Session of the Intergovernmental 
Meeting (IG14) of the EANET”. 

 It was suggested for the IG to request the Secretariat to prepare a review report 
on the arrangement of the Secretariat taking into account the new MoU between 
UNEP and AIT for the consideration of the IG in 2013 since the new MoU has 
implications on the current arrangement of the Secretariat at the RRC.AP at AIT. 
Such a report should include necessary information for the participating 
countries to assess the advantages and disadvantages of different options. 

 UNEP Regional Office for Asia and the Pacific (ROAP) expressed its 
willingness to support the EANET if it is so decided by the participating 
countries. However, UNEP is required to comply with the UN rules and 
procedures in the provision of the Secretariat to the EANET, and UNEP is 
willing to discuss with the EANET and AIT to explore possible flexible 
arrangements through RRC.AP of AIT based on a sound legal basis and in a 
cost-effective way. 

 On the Terms of Reference of the WGFD for 2013-2014, it was suggested to 
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either include another task to the WGFD in 2014 to prepare a Terms of 
Reference of the WGFD for 2015 or extending the term of the WGFD for a 
period of three years (2013-2015) in order to conform with the current 5-year 
MTP (2011-2015). 

 The issue was raised on the status of the WGFD whether its main tasks should 
be reassigned to other existing bodies or it should be a permanent subsidiary 
body of the IG. It was suggested to further discuss this issue including the 
renaming of the WGFD in the next sessions of the WGFD. 

 The participating countries are still having different view on the expansion of 
the scope of the EANET. Emphasis was given to the importance of ozone, 
PM2.5, and black carbon (BC), taking account of their impacts to human health 
and linkage to climate change. Monitoring of ozone and PM2.5, in a step by 
step approach, could be discussed.  

 It was suggested that the Secretariat and the NC should provide further 
information in order that the participating countries could share the common 
understanding of the current scope of the EANET and to strengthen the EANET 
through research components, such as further analysis of the impacts of acid 
deposition.  

 On the draft Work Program and Budget of the EANET in 2013, it was 
suggested that in light of budgetary situation, some activities such as technical 
missions, fellowship, communication with other research organization, could be 
“subject to availability of funds” and that some more initiatives or programs, 
such as Climate and Clean Air Coalition to Reduce Short-Lived Climate 
Pollutants Initiative (CCAC), Atmospheric Brown Cloud (ABC) Project, Asian 
Co-benefit Partnership (ACP), could be included in activity on the cooperation 
with relevant organizations. 

 It was suggested that the operation of the Instrument could be used as a basis 
for the agency responsible for the EANET in requesting budget from the 
government for the financial contribution to the EANET. 

 It was agreed that the SAC and the IG in 2012 will be held back-to-back in 
November of this year in Rangoon, Myanmar for cost saving reason. 

 The Secretariat made a Proposal on an Advisor for the Secretariat for the 
EANET to be adopted by the next IG in 2012. 

 The Session expressed its appreciation to the works of the CAI-Asia which 
would provide a good opportunity for the collaboration with the EANET 

 The Asia Center for Air Pollution Research (ACAP) made a presentation on the 
proposal of Asia Science Panel on Air Quality (ASPAQ).  ASPAQ is proposed 
aiming at the synthesis of scientific knowledge on air pollution in Asia. It was 
stressed that establishment of common understanding among scientists and 
policy makers is a prerequisite to achieve an international agreement for a 
framework of atmospheric management, and that reflection of the Asian 
scientists’ view to the international initiatives such as hemispherical air 
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pollution mitigation and Short-Live Climate Pollutants (SLCP) 
co-benefit/co-control approach would be important. 

 UNEP briefed the Session on the progress regarding the Atmospheric Brown 
Clouds (ABC) Programme.  The next ABC Science Team meeting, scheduled 
for September 2012, will discuss transforming the ABC Programme into 
knowledge-to-action network. The participant countries were encouraged to 
send their comments on how the ABC Programme can support the national 
level activities and the EANET activities to UNEP.  

 Financial contribution for 2012 was delivered to the Secretariat and the NC 
from Lao PDR and to the NC from Vietnam during the Session by the 
representatives of Lao PDR and Vietnam. 
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4. Wet Deposition  
 
(From page 6-7 of the Executive Summary of the PRSAD2) 
 
On a regional scale, pH values were assessed from a histogram of annual means covering the entire 
period from 2000 to 2009 (Figure 4.1). All sites that successfully produced at least one full year of 
measurements among the nine analytical sites monitoring pH during the period are included in the 
figure, which was eventually based on measurements from 57 sites in all 13 countries. The pH 
values ranged from 4.18 to 6.94 with an arithmetic mean of 5.07. The histogram is skewed toward 
higher pHs with a median of 4.94. The values below 4.30 were 4.18 (Jinyunshan, 2001), 4.20 (Haifu, 
2008), 4.22 (Nansan, 2000; Haifu, 2009), 4.23 (Petaling Jaya, 2002), 4.25 (Ganghwa, 2005), 4.25 
(Petaling Jaya, 2001) and 4.28 (Petaling Jaya, 2003). 
 
In contrast, the values above 6.5 were 6.94 (Jiwozi, 2008), 6.85 (Jiwozi, 2007), 6.72 (Phnom Penh, 
2006), 6.69 (Phnom Penh, 2007) and 6.53 (Shuzhan, 2009).  
 
Five-year averages for the period from 2005 to 2009 were obtained for 42 of these 57 sites, and are 
shown in Figure 4.2 in order of decreasing pH. The values for  

 
 
 
 
 
 
 
 
 
 
 

Figure 4.1. Histogram of annual mean pH values for 2005 – 2009. 
 
Cambodia, Lao PDR and Myanmar are excluded because these sites had less than five years of 
operation due to their time of entry into EANET. The two highest values (6.20 for Jiwozi and 6.19 
for Ulaanbaatar) were exceptional considering the distribution, while the remaining pHs show a 
smooth decrease to the minimum value of 4.42 for Petaling Jaya. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.2. Five-year average annual mean pH values for 42 sites. 
 
It is difficult to set a scientifically reasonable pH value to define acid rain, although 5.6 seems to be 
generally accepted as the standard based on the gas-water equilibrium of carbon dioxide (an acidic 
gas) in the atmosphere. However, even natural air free from anthropogenic pollution contains acidic 
gases such as sulphur dioxide due to influences including volcanic emissions and oxidation of 
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maritime dimethylsulfide (DMS, or (CH3)2S). Some bases are also derived from natural sources 
such as soil and animals. 
 
Despite the difficulty of defining a specific value, it is useful to set a pH point for preliminary 
evaluation of observations. Accordingly, a pH of 5.0 is proposed as a round number. In total, 16 of 
the 42 sites (62%) recorded pHs lower than this guide value. No sites recorded values of 4.0 or less, 
although the lowest three were less than 4.5. 
 
It is clear that further chemical analysis is necessary to support more detailed discussion of the 
matter. However, it can safely be said here that precipitation in East Asia is significantly acidic.  
 
 

Deposition of Major Ions and Chemical Indices (From page 9-10 of the Executive Summary of the 

PRSAD2) 

 
The histogram for nss-SO4

2- deposition shows a mono-modal pattern different from that for its 
concentration. Five deposition amounts exceeding 400 meq m-2yr-1 were observed: 583 and 506 at 
Shizhan (2002, 2003), 478 and 461 at Weishuyuan (2000, 2002), and 457 at Guanyinqiao (2004). 
The following amounts less than 3 meq m-2yr-1 were also reported: 1.0 at Mt. Sto. Tomas (2006), 1.3 
at Vientiane (2009), 1.6 at Terelj (2001), and 1.8 and 2.9 at Mondy (2009 and 2008). The five-year 
average annual deposition amounts of nss-SO4

2- are shown in Figure 4.5. 
 

Figure 4.5. Five-year average annual deposition of nss-SO4
2- (2005 – 2009). 

 
Five-year averages of annual deposition for NO3

-, NH4
+, nss-Ca2+ and H+ are shown in Figures 4.6, 

4.7, 4.8 and 4.9. 

Figure 4.6. Five-year average annual deposition of NO3
- (2005 – 2009). 
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5. Dry and Overall Deposition 
 
Characteristics of Overall Deposition (From page 19-20 of the Executive Summary of the 
PRSAD2) 
 
Figure 5.5 shows the mean dry, wet and total deposition amounts for sulphur and nitrogen 
compounds for Japanese EANET sites, CASTNET sites in the US and EMEP sites in Europe. It can 
be seen that the five-year average total deposition amounts of sulphur and nitrogen compounds in 
Japan were higher than those of the other networks. This was due to the higher precipitation 
amounts and high nss-SO4

2- concentrations of wet deposition observed in Japan. The higher 
deposition amounts of sulphur compounds were also possibly caused by long-range transboundary 
air pollution and natural emission sources, such as volcanic eruptions in the country. Total 
deposition amounts at some sites in Japan have increased remarkably in recent years. Increasing SO2 
and NOx emissions in East Asia result in larger amounts of atmospheric deposition, making overall 
deposition in Japan higher than that in other networks. 
 

 
 

Figure 5.5. Comparison of dry, wet and total deposition amounts of sulphur and nitrogen 

compounds for Japanese EANET sites, CASTNET sites in the US and EMEP 

sites in Europe (averages for 2003 – 2007). 

 
 

8.2 Recommendations (From page 36-38 of the Executive Summary of the PRSAD2) 

Technical Recommendations 
 
Common QA/QC procedures are strongly recommended in the interests of obtaining datasets with 
greater degrees of comparability and reliability. To make EANET data more useful for scientific 
analysis, sampling frequencies and other monitoring protocols should be made to match those 
specified in related technical manuals. In order to increase the transparency of monitoring 
techniques adopted by participating countries, a national monitoring plan covering areas such as site 
selection, sampling/analytical methodologies and monitoring intervals should be created within a 
certain timeframe and submitted to the Network Center to be shared. It is also advisable to establish 
data checking procedures, include appropriate calibration and maintenance of analytical instruments 
for the monitoring of gases and particulate matter (PM) among future activities, establish an 
EANET-wide ozone monitoring system with calibration traceable to international standards for 
automatic instruments, and improve inland aquatic environment monitoring through repeated 
measurement to promote the evaluation of reproducibility for soil and vegetation observation. 
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In order to clarify the status of the atmospheric environment over the whole EANET region, 
establishment of additional monitoring sites is also recommended. The nomination of domestic 
monitoring sites is one possible way to achieve this. Continuous monitoring over future decades is 
highly recommended for EANET. The conditions surrounding monitoring sites on local and regional 
scales should be checked on an ongoing basis, and equipment maintenance should also be conducted 
to ensure uniform conditions for sample collection and analysis. 
 
QA/QC of air concentration monitoring is a highly important consideration for EANET. 
Management of certified standard gases, calibration of O3 based on international traceable standards 
and inter-laboratory comparison with a reference method of PM monitoring should be promoted in 
the future. To avoid filter pack artifacts, the adoption of annular denuders and/or diffusion scrubbers 
should be considered for monitoring innovation, and the introduction of automatic instruments for 
real-time air concentration monitoring should be encouraged in the meantime. Dry deposition 
monitoring is a top priority in measuring and reporting meteorological parameters and land surface 
characteristics to enable the calculation of dry deposition. Real-time measurement of gas 
concentrations in air using automatic instruments is also highly recommended. Careful selection of 
air concentration monitoring sites in consideration of site representativeness and compatibility for 
air quality and dry deposition flux measurement is advisable. 
 
In the area of ecological impact monitoring, atmospheric deposition monitoring should be carried 
out in the same catchment area, and both wet and dry deposition fluxes can be estimated as input 
parameters according to the Guideline for Catchment-scale Monitoring in East Asia recently 
compiled and approved by EANET. As increased emissions of nitrogen oxides are predicted in East 
Asia, EANET monitoring and the identification of potential environmental risk hotspots are 
recommended to support consideration of both acidification and eutrophication. Taking such 
hotspots into consideration, a strategic monitoring framework should be designed in the near future. 
It is also recommended that ozone concentrations and tree health be monitored simultaneously in 
forest areas using automatic instruments to identify higher concentrations during the daytime. 
 
Several regional-scale emissions inventories in Asia have been widely utilized as model input for the 
analysis of air concentrations and depositions of acids, ozone and their precursors. It is hoped that 
emission inventories for each participating country will be compiled and made available to the 
scientific community for use in the interpretation of spatial distribution, temporal variation and 
long-term trends of atmospheric and rainwater compositions and depositions. Researcher- and 
government-based inventories should be harmonized as far as possible through cooperation between 
administrative agencies and inventory experts in each country. It is also recommended that EANET 
consider the issue of co-benefits through activities such as discussions on how acid deposition and 
air quality relate to climate change. 
 
As the presence of EANET sites is still very sparse from a regional perspective, chemical transport 
modeling is the only way to give an overview of the spatial distribution of concentrations, 
depositions and temporal variations of monitored species. Modeling activities based on global and 
regional chemical transport models validated using EANET monitoring data by scientists in 
participating countries should be encouraged to promote understanding of the causes of spatial and 
temporal variability in monitoring species. More effort should be made in Southeast Asia for better 
tuning of models. Ensemble means of multi-models are considered more robust than single-model 
predictions for spatial and temporal variations and source-receptor relationships. It is highly 
recommended that scientists in the countries in question join projects such as MICS-Asia (the Model 
Inter-Comparison Study for Asia) in order to provide a wider range of modeling results and support 
more transparent discussions on the present status of the atmospheric environment. 

 
Now that the first 10-year period of EANET’s acid deposition monitoring is complete, there is a 
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need for critical evaluation of the potential environmental risk posed by acidification in East Asia. 
Thorough review of experiences in Europe and North America in contrast to the situation in East 
Asia should be conducted to highlight potential risks from acidification in the latter. It is also 
recommended that eutrophication be included among the targets of EANET monitoring and that 
potential environmental risk hotspots be identified, as mentioned previously. In this regard, the 
accuracy of ammonia emission inventories should be improved. 
 
The high levels of uncertainty seen in estimates of the health-related and agricultural impacts of O3 
and PM necessitate more extensive epidemiological study in each EANET country. The use of 
national monitoring network data on O3 and PM2.5 is recommended to support more accurate 
estimation of these impacts. 
 
Assessment of acidification and eutrophication risk as well as ozone and PM concentrations is 
considered useful in raising awareness of the importance of atmospheric pollution issues in the 
EANET community, and should be implemented in all participating countries. 
 

General Recommendations 
 
The global spread of atmospheric pollution calls for consideration of new issues such as the link 
between urban air pollution and regional/hemispherical air pollution as well as the relationship 
between air pollution and climate change. Acid deposition is thus closely linked to many other 
environmental issues. It shares precursor emissions with ozone and aerosols/particulate matter, 
meaning that measures to mitigate the phenomenon can also be expected to provide co-benefits in 
terms of suppressing other atmospheric pollutants. Ozone, aerosols and other acid 
deposition-causing air pollutants contribute to climate change, which in turn influences acid 
deposition and its effects through phenomena such as precipitation change. Accordingly, extended 
assessment of the state of acid deposition, including consideration of other relevant atmospheric 
pollutants and climate change, should be coordinated to improve EANET’s response to emerging 
issues. 
  
There is an urgent need to secure achievements that will sustain EANET’s development, as well as 
demand to strengthen the basis of the network’s operations. For this purpose, the following targets 
should be pursued:  
・Improvement of acid deposition monitoring, including consideration of other relevant components 

such as ozone and particulate matter (PM), with increased transparency 
・Extended assessment of the state of acid deposition, including consideration of other relevant 

atmospheric pollutants 
・Promotion of research activities, including the development of modeling and emission inventories 
・Establishment of an epistemic community and promotion of public awareness to achieve a 

common understanding on atmospheric pollution 
・Enhancement of the policy relevance of activities relating to the provision of policy advice and 

information based on sound science and assessment 
・Strengthening of technological support and capacity by enhancing cooperative efforts among 

participating countries 
・Review regarding the present status of the atmospheric environment in East Asia and discussion of 

future scope expansion 
・Enhancement of collaboration with organizations outside the region 
 
To achieve these goals, stakeholders on all levels, including policy makers, the scientific community, 
business operators and the public, must make a firm commitment to an improved ethic of 
stewardship. 
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Abbreviation in this document 

EC: Electric conductivity 
NH4

+ Ammonium ion 
Na+ Sodium ion
K+: Potassium ion
Ca2+: Calcium ion
Mg2+: Magnesium ion
Al3+: Aluminum ion 
SO4

2–: Sulphate ion 
NO3

–: Nitrate ion
CI–: Chloride ion 
PO4

3–: Phosphate ion
SO2: Sulphur dioxide
NO2: Nitrogen dioxide
NO: Nitrogen oxide
O3: Ozone 
HNO3: Nitric acid 
NH3: Ammonia 
HCl: Hydrochloric acid 
PM: Particulate matter 
pH(H2O) pH value of adhered water in soil sample 
pH(KCl) pH value including exchangeable hydrogen ion in soil sample 
ECEC: Effective cation exchangeable capacity 
T–C: Total carbon content 
T–N: Total nitrogen content 
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TOC: Total organic carbon 
COD: Chemical oxygen demand 
DO: Dissolved oxygen 
TSP: Total suspended particulates 
SS: Suspended solids
SCOR: Scientific Committee on Oceanic Research 
UNESCO: United Nations Educational, Scientific and Cultural Organization 
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1 Introduction 

Acid deposition is a general term that includes more than simply acid rain. Acid deposition is 
primarily the result of emissions of sulphur dioxide (SO2) and nitrogen oxides (NOx) that can be 
transformed into dry or moist secondary pollutants such as sulfuric acid (H2SO4), ammonium (NH4

+), 
nitrate (NO3

–) and nitric acid (HNO3) as they are transported in the atmosphere over distances of 
hundreds to thousands of kilometers. 
 
Acid Deposition Monitoring Network in East Asia (EANET) was established as a regional cooperative 
initiative to promote efforts for environmental sustainability. The First Session of the 
Intergovernmental Meeting (IG1) on the EANET was held in March 1998 in Yokohama, Japan. Based 
on the agreement at the IG1, EANET was started the preparatory phase activities in April 1998. And 
this activity has been already implemented for more than 10 years. 
 
The cooperative activities of EANET participating countries based on developed national monitoring 
plans include the implementation of monitoring of wet deposition, dry deposition, inland aquatic 
environment, and soil and vegetation in line with the guidelines and other technical documents with 
the conducting of quality assurance/quality control (QA/QC) programs as an important part of the 
monitoring activities. It is expected that the participating countries create a common understanding on 
the status of the acid deposition problems through EANET activities, which will become a scientific 
basis for taking further steps to tackle the problems. 
 
EANET has made progress and important achievements in monitoring, data acquisition and 
management, research, and other technical issues. The EANET development covered the main goals 
and objectives of the network. The measurements collected for ten years are able to draw more precise 
and definite conclusions on temporal and spatial variations of atmospheric deposition.  
 
There is general agreement that improvements on monitoring and data quality are among the most 
important directions for EANET to focus on. Progress in these areas should provide a more solid basis 
for advanced assessment of acid deposition and related environmental problems. 
 
A part of the EANET activities are summarized as follows: 
1) Each participating country developed and implements their national monitoring plans. Acid 

deposition monitoring is implemented in accordance with the monitoring guidelines, technical 
manuals and other technical documents adopted by the Network. 

2) The monitoring data and other information submitted by participating countries is compiled, 
evaluated and stored by the Network Center. 

3) In order to obtain monitoring data of high quality, the quality assurance/quality control (QA/QC) 
programs are implemented in full collaboration among the participating countries. 
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Based on the experiences of the EANET monitoring activities during past 10 years, securing the high 
quality monitoring data and their comparability are significantly requested and the need of the 
establishment of common quality management scheme is raised. 

This guideline is expected to be utilised among the monitoring laboratories and activities in the 
participating countries of EANET in order to keep and improve their quality of monitoring data to be 
reliable and comparable not only in the EANET activities, but also in the international acid deposition 
monitoring activities. 
Suggestions and recommendations were described in the guidebook to ensure the quality of the 
monitoring data in the participating countries and expected to be used as one of the textbook for 
training the personnel who are in charge of the acid deposition monitoring. 
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2 Quality Management System 
 
The National Center for EANET should establish its quality management system to ensure its quality 
assurance and quality control (QA/QC) activities. The quality management bodies shall be prepare 
their QA/QC programs to ensure their quality management activities. 
 

2.1 Scope
 
General recommendations are described in this guidebook for the monitoring activities of the National 
Center including sampling. 
This guidebook was prepared to be used in the monitoring laboratories to establish their Quality 
Management System (QMS), and also to be utilized for confirming and approving these laboratories 
by the National Center for EANET. 
 

2.2 Objectives of QA/QC programs 
 
Considering the significance of possible future problems regarding acid deposition, it becomes 
increasingly important to obtain accurate and precise data on acid deposition.  With this recognition, 
many countries of the world have already initiated their acid deposition monitoring programs.  
However, informed decisions cannot be made on the basis of unreliable data, and therefore certain 
levels of data quality should be assured. A monitoring system without adequate QA/QC runs the risk 
of not being able to control the quality of data, and not being able to assure accuracy and precision.  
QA/QC has thus become essential part of all measurement systems in general, and acid deposition 
monitoring in particular, because it requires especially high international comparability of data. 
 
For uses of acid deposition data in recent years, such as assessment of spatial distributions and 
temporal trends, research on acid deposition related processes and impacts on aquatic and terrestrial 
ecosystems, and the development and evaluation of long-range transport and transmission models, it is 
especially important that measured data satisfy specified levels of reliability with necessary 
information on measurement methods.  
 
The objectives of this QA/QC program 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. 
 

2.3 Definitions of QA/QC programs 
 
Quality control is defined as "the routine use of procedures designed to achieve and maintain a 
specified level of quality for a measurement system". Quality Assurance is defined as "a set of 
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coordinated actions such as plans, specifications, and policies used to assure that a measurement 
program can be quantifiable and produce data of known quality". 
 
According to the United States Environmental Protection Agency, the difference between quality 
control and quality assurance is the following: quality control is a "system of activities to provide a 
quality product" and quality assurance is a "system of activities to provide assurance that the quality 
control system is performing adequately. In other words, quality assurance is quality control for 
quality control". 
 
To assure specific data quality, QC activities should be implemented for all the steps of the 
measurement activities, from sample collection to data reporting. The QA/QC programs should 
include QA/QC activities for all the components of the measurement/analysis systems, i.e. the field 
(sampling sites), laboratory, data management and data reporting processes.  All QA/QC activities 
should be documented.   
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2.4 Role of relevant entities 
 
The roles of relevant entities of QA/QC activities during the preparatory phase are shown in Figure 
2.1. 

Intergovernmental Meeting (IG) / Working Group (WG)

�Endorsement of the QA/QC Programs and review of their implementation

�Review and adoption of the QA/QC programs

(Asia Center for Air Pollution Research: ACAP)
1) Preparation and implementation of QA/QC programs
� Appointment of a Network QA/QC Manager
� Development of the data quality objectives
� Preparation of the information for preparing Standard Operating Procedures (SOPs)
� Implementation of Inter-laboratory Comparison (ILC) Project
� Assuring the adequate reference materials used for ILC Project
� Exchanging and sharing the information among the monitoring laboratories in 

EANET
� Preparing the technical support to the National Centers of participating countries
� Comparative analysis of sampling and analytical method in the participating countries.

2) Preparation of the data report and the report of the implementation of QA/QC programs
3) Development and implementation of training programs for participating countries
4) Comparative analysis of QA/QC activities with other networks such as EMEP

Scientific Advisory Committee (SAC)

Network Center (NC)

National
Government

1) Preparation of the National Monitoring Plan
2) Preparation and implementation of the national QA/QC programs
� Appointment of a national QA/QC Manager
� Guidance for the preparation of SOPs used in the relevant organizations / 

laboratories
� Distribution of the samples for Inter-laboratory Comparison (ILC) Project, 

collection of the results and reporting them to the NC
� Auditing to the monitoring sites and laboratories
� Exchanging and sharing the information among the monitoring laboratories in 

EANET
� Preparing the technical support to the National Centers of participating countries
� Comparative analysis of sampling and analytical method in the country.

3) Collection of the monitoring data and reporting of the data to the NC
4) Development and implementation of national training programs

National Center

1) Appointment of personnel in charge and their supervisors
2) Preparation of SOPs in respective activities in the organization
3) Execution of the routine sampling / chemical analysis
4) Periodical reporting to the National Center
5) Participating in the QA/QC activities conducted by the National Center such as 

round robin practice

Sampling organizations, Chemical analysis laboratories

 
Figure 2.1 Roles of Relevant Entities 

EANET/STM 13/8



 

6 

2.5 Organization

2.5.1 Network Center 
The Network Center carries out the tasks under the guidance of the Intergovernmental Meeting to 
handle scientific and technical matters of the EANET activities and to facilitate cooperation among the 
participating countries in a transparent manner. The tasks of the Network Center related to the QA/QC 
activities are described below: 
 

a) Preparation and implementation of the QA/QC program: 
i) Appointment of a Network QA/QC Manager, 

ii) Development of data quality objectives, 
iii) Provision of information for preparing Standard Operating Procedures (SOPs) 
iv) Exchange of information and technical support for the National Centers, and, 
v) Implementation of the Inter-laboratory Comparison Project; 

b) Compilation, evaluation, storage and analysis of monitoring data and related information; and, 
c) Development and implementation of education/training programs for those engaged in the 

EANET activities. 
 
 

2.5.2 Network Quality Assurance/Quality Control (QA/QC) Manager 
Network QA/QC manager who belongs to the Network Center has a responsibility to implement the 
QA/QC activities of the Network Center. 

2.5.3 National Center 
The National Center and the monitoring laboratories shall be designated by the National Focal Point of 
each participating country. The National Center is requested to implement the following tasks: 

a) preparation of a national monitoring plan; 
b) collection, analysis and evaluation of national monitoring data; 
c) submission of monitoring data to the Network Center; and, 
d) implementation of the national segment of the QA/QC programs: 

i) appointment of a National QA/QC Manager to implement national QA/QC programs, 
ii) field comparison of sampling method, 

iii) comparison of chemical analysis methods, 
iv) inter-laboratory comparison, and, 
v) auditing of monitoring sites and laboratories; and, 

e) compilation, evaluation and storage of, and access to information; 
f) preparation of a report on the state of the acid deposition problem; and, 
g) other relevant activities. 
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2.5.4 National QA/QC Manager 
The National QA/QC Manager is designated by the National Center to implement the national QA/QC 
programs. 
 

2.5.5 Technical manager 
The National Center should appoint a responsible technical manager to keep and improve the technical 
skills of the laboratories. Primary task of the technical manager is to deal with the technical problems. 
 

2.6 Custody of record 

2.6.1 General item 
The National Center and the laboratories should prepare the protocols for the identification of quality 
and technical records, compilation of the information, storage of these information, maintenance and 
rejection. 
The records shall be easy to read and keep then in the appropriate conditions to avoid any damage, 
degradation and/or loss. 
 

2.6.2 Technical records 
The National Center and the laboratories shall store their original data, the records for keeping the 
traceability, calibration records, records of the staffs and reports in an appropriate manner. 
The responsible staff, such as technical manager and/or National QA/QC Manager, who checks and/or 
approves the specified records, shall be apparently identified in each record. 

2.7 Technical requirements 

2.7.1 General item 
Many elements define the accuracy and reliability of the measurement in the laboratory. These 
elements contain contribution from the following items: 

a) Human factor; 
b) Facility and circumstances; 
c) Methodology and its validation; 
d) Instruments and equipment; 
e) Traceability of the measurement; 
f) Sampling; and, 
g) Handling of the samples and their measured data. 

The extent of the contribution to the overall uncertainty of the data from above items can be different 
according to the individual measurement. The laboratory should take these items into account to carry 
out the measurement. 
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2.7.2 Human factor 
2.7.2.1 Personnel 
The technical manager should ensure the ability of each personnel related to the operation of the 
specified facility, measurement, evaluation of the analytical results and reporting. 
All of the personnel should be trained and educated, and the technical manager should qualify the 
personnel based on the verification as the need arise. 
 

2.7.2.2 Education and training 
The technical manager should set the goal of the education, training and skills for the personnel. The 
results of the education and training should be recorded. 
The operation of whole monitoring activities should be carried out by the qualified personnel. 
 

2.7.3 Facility and circumstances 
Every environmental condition for the operation should be fit to the quality requirement of the 
measurement to avoid any data to be voided. 
 

2.7.4 Methodology and its validation 
The laboratory should adopt appropriate methods for the monitoring. The methods shall contain the 
procedures for sampling, handling, transportation, storage and preparation. 
The laboratory also expected to prepare the directions for the monitoring when there may be some 
skeptical about the results of the monitoring. 
The methodological manuals shall be kept new version and can be used easily by the technical staff. 
Any deviation of the methods from the technical manual shall be validated, allowed and accepted by 
the National QA/QC Manager. 
 

2.7.5 Custody of the data 
Data processing and transcription should be properly reviewed with the systematic method. 
When the laboratory uses computer or any other automatic data processing system for the compilation 
of the data, processing, recording, reporting, storage and retrieval, the laboratory should ensure the 
following items: 

a) The software which are developed by the laboratory should be documented in detail and validated 
properly; and, 

b) The procedure for protecting the data has been established and utilised; 
 

2.7.6 Facilities
The laboratory should possess all of the facilities and instruments for required activities such as 
sampling and measurement. The facilities and its software should satisfy the required specifications 
and should be operated by the qualified technical staff. 
The record of operation for each significant facility or instrument and software should be maintained 
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at least including following items: 
a) Identification of each facility and instrument; 
b) Name of the manufacturer, identification of the type and serial number or any other identification; 
c) Confirmation of the compatibility of the facilities to the specification for the implementation of 

monitoring; 
d) Date of calibration and its expiration date; and, 
e) Records of failure, replacement of the consumable parts, modification or repairmen. 

2.8 Handling of samples 

The laboratory should prepare the sample handling procedures for transport, reception, handling, 
preservation, storage, holding and/or disposal. 
The samples should be identified by labeling specific codes and the codes should be kept throughout 
whole process of the monitoring. The codes are expected to avoid any confusion for handling the 
samples. 
 
When the laboratory receives the samples, any kinds of bad conditions or deviation from the provision 
of the methods shall be recorded. 
 
The laboratory should prepare the proper storage area and its operating procedure to prevent any 
degradation, loss and/or damage. 
 

2.9 Custody of the monitoring procedures 

The most significant activities to keep the quality of monitoring data are preservation of the chain of 
custody for whole process. The meaning of the chain of custody is the documentation showing the full 
process of monitoring data acquisition including sampling, transfer of sample, sample storage, 
handling and disposition of physical or electronic materials. 
The original records of sampling and its observation, sample transport, storage, extraction and/or 
preparation of samples, daily check of the analytical instruments, derived data with sufficient 
information, record of calibration and copies of issued report should be preserved. 
Each record of monitoring should include sufficient information and make the repetitive testing easy 
with almost same conditions as previous testing. These records can be realized the qualified personnel 
for each process, such as sampling, measurement and reviewing of the results. 
 
Every observed results, data and calculation should be prepared when these parameters are produced 
and identified. 
 
The example of the chain of custody is shown in Form 2.6.1. 
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2.10Preparation of standard operating procedures (SOPs) 
 

SOPs are the procedures used in all the processes of the monitoring system, i.e. in the field (sampling 
site), laboratory and data management areas. 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 scientific sound understanding of QA/QC. Each of the sampling and 
chemical analysis organizations or laboratories should make effort to prepare SOPs that meet the 
actual conditions of respective organizations in consideration of the Technical Manuals and the 
national QA/QC programs. The SOPs should be prepared to be specifically and clearly addressed even 
for beginners by careful reviewing, and updated timely in accordance with the latest technical and 
administrative advances. 
 
SOPs should be prepared for all elements of operation starting from the provision of sampling through 
data reporting, in accordance with the Technical Manuals to minimize difference of precision by 
different analysts. It is important to ensure that SOPs be written to reflect the actual operational details.  
Even if samplers or analytical instruments conform to the monitoring manual, their manufacturers 
and/or types may be different in different sampling organizations or analytical laboratories.  SOPs 
should be customized for each organization/laboratory.  Individual SOPs should clearly describe the 
scope of application, designation of operational staff, their supervisors, and reporting formats etc.  
Additions and/or deletions to the table may be needed to ensure the individual SOPs apply to each 
organization. 
The majour items to be included in the SOPs for each monitoring media are described as follows. 

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. Check of sampling instruments apparatus  

  1) Appearance of sampler (check for corrosion etc.) 

2) Operation of sampler (rain sensor, moving of lid, documentation of repair of sampler) 

  3) Collection efficiency (comparison with standard rain gauge) 

  4) Cleaning of sampling parts 

 1.4. Sampling methods  

  1) Sampler (including documentation of check and maintenance) 

  2) Sampling interval (sampling dates) 

  3) Change of sample vessels  
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  4) Addition of biocide 

 

2. Sample transportation and storage 

 2.1. Transportation of samples 

 2.2. Sample storage 

  1) On-site storage  

  2) Laboratory storage 

 

3. Measurement and chemical analysis  

 3.1. Appointment of analysis staff and their supervisors for each item  

 3.2. Training plan 

 3.3. Pure 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  

  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 electric 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  
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  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 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 

 

5. Management of sampling instruments, laboratory, measurement/analysis instruments 

   and reagent/glassware 

 5.1. Management of sampling instruments 

  1) Appointment of management stuff and their supervisors 

  2) Documentation of names of manufacturers, types, manufacture dates and operation      methods 

3) Daily and regular maintenance and inspection methods (including troubleshooting,   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 manufacturers, types, manufacture dates and operation methods  

3) Daily and regular maintenance and inspection methods (including troubleshooting, parts supply and 

recording) 

 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, manufacturer 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 cleanliness 

 

6. External audit 

  1) Check of sampling sites 

  2) Measurement of field blank values 
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  3) Operation check of samplers  

  4) Evaluation of the results of quality control  

  5) Evaluation of the measured results  

 

2.11Training and education 
 

The technical manager should set the goal of education and training for improving the technical skills 
and knowledge of the technical staff. The laboratory should specify the significance of the education 
and training and should provide the opportunities of participation of the personnel in training with 
apparent objectives and procedures. 
After the implementation of the education and/or training, the effectiveness of the education and/or 
training for the technical staff shall be evaluated. 
 

2.12Site / laboratory audit 
 

The National Center should carry out an annual technical audit for each site to ensure that the on-site 
criteria are being met and to provide an opportunity for a detailed review of the site including the 
condition of the infrastructure and status of the instrumentation. Such site visits encourage 
communication between the National Center and site operators facilitating problem solving, technical 
upgrades and training.  A site performance audit should be implemented in accordance with the 
corresponding technical documents. 
 
The laboratory operations should also be audited by the National Center with similar frequencies to 
the site and sampling audit.  Focus is placed on sample handling, capability of the instrumentation, 
the SOPs, and all QA/QC activities and their records and the log book.   
The audit practice should be clearly reported and stored for further discussion and long-term 
evaluations of the QA/QC of the long-term monitoring operation. 
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3 Preparation of the National Monitoring Plan 

3.1 Outline of National Monitoring Plan 

The participating countries of EANET are required to submit the following information as their 
National Monitoring Plan to the Network Center. 
� Information on the National Center and contact person(s) 
� Information on the implementation body 
� Number of monitoring sites 
� Measurement parameters and monitoring interval 
� Information on the participating laboratories for each monitoring activities 
� Information on each monitoring site 
� Outline of the monitoring site 
� Methodologies of sample collection 
� Meteorological observation 
� Information on the situation of the monitoring site with maps 

When there are some revisions in the monitoring plan, the National Monitoring Plan shall be 
submitted to the Network Center prior to start monitoring. 
Especially, the information on the National Center and contact person(s) should be prepared not only 
in the national Monitoring Plan, but also in the data report of each participating country which 
submitted by the National Quality Assurance/Quality Control Manager (National QA/QC Manager) as 
shown in Form 3.1.1. 
 

Form 3.1.1 Information on the National Center and contact persons 
Prepared or reviewed date  
Country  
Organization  
Department  
Contact person  
National QA/QC Manager  
Postal address  
Contact information Telephone: 

Facsimile: 
E-mail address: 

 
General information of the National Monitoring Plan should be summarized as shown in Form 3.1.2 – 
3.1.4. The Form 3.1.4 should be prepared for each laboratory, individually. 
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Form 3.1.2 Overview of the implementation body 
Created date of the plan  
Country  
Responsible organization  
Department  
Person in charge  
Postal address  
Contact information Telephone: 

Facsimile: 
E-mail address: 

 

Form 3.1.3 Overview of measurement parameters and monitoring interval 
Items Measurement parameters Monitoring interval

Wet deposition 
1: pH,  2: EC,  3: NH4

+,  4: Na+,  5: K+, 
6: Ca2+,  7: Mg2+,  8: SO4

2–,  9: NO3
–,  10: Cl–, 

11: other (                       ) 

1: daily 
2: other (        ) 

Air concentration 
(Dry deposition) 

1: SO2,  2: O3,  3: NO,  4: NO2, 
5: other gases (HNO3, NH3, HCl),  
6: particulate matter (PM2.5, PM10),  7: components in PM

1: hourly 
2: other (        ) 

Soil 

1: pH(H2O),  2: pH(KCl),  exchangeable (3: Na+,  
4: K+,  5: Ca2+,  6: Mg2+,  7: Al3+,  8: H+), 
9: exchangeable acidity,  10: ECEC, 11: Carbonate, 
12: T–C,  13: T–N,  14: SO4

2–,  15: available phosphate,  
16: other (               ) 

Monitoring period 
(month:         , 
year:           ) 

Vegetation 1: observation of tree decline,  2: description of trees,  3: 
other (                       ) 

Inland aquatic 
environment 

1: Water Temp. 2: pH, 3: EC, 4: alkalinity (Gran’s plot 
titration/ pH 4.8 endpoint), 5: NH4

+, 6: Na+, 7: K+, 8: Ca2+, 
9: Mg2+, 10: SO4

2�, 11: NO3
�, 12: Cl�, 13: Transparency, 

14: Water color, 15: DOC/TOC, 16: Chlorophyll a,  
17: NO2 , 18: PO4

3 , 19: total P, 20: total N, 21: DO, 22: 
SS, 23: Sediment (SO4

2 , NO3 , and NH4
+ in pore water), 

24: others 
(,                                           ) 

1.Lakes 
        times/year
 
2.Rivers (streams) 
  every month 
every two month 
        times/year
 

 

Form 3.1.4(1) participating laboratories for each monitoring activity 
wet deposition / air concentration (dry deposition) 
Organization  Code  
Person in charge in the laboratory  
Postal address  
Contact information Telephone: 

Facsimile: 
E-mail address: 

Note  
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Form 3.1.4(2) participating laboratories for each monitoring activity 
soil and vegetation 
Organization  Code  
Person in charge in the laboratory  
Postal address  
Contact information Telephone: 

Facsimile: 
E-mail address: 

Note  

 

Form 3.1.4(3) participating laboratories for each monitoring activity 
inland aquatic environment 
Organization  Code  
Person in charge in the laboratory  
Postal address  
Contact information Telephone: 

Facsimile: 
E-mail address: 

Note  

Form 3.1.4(4) participating laboratories for each monitoring activity 
catchment-scale 
Organisation  Code  
Person in charge in the laboratory  
Postal address  
Contact information  
Note Tel:                                                 

Fax: 
E-mail: 

Organisation  
Note. If more than one laboratory is involved, describe main laboratory in charge of the stream water 

chemistry. 

 

3.2 Site selection 

3.2.1 Classification of the monitoring sites
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. 
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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 participating 
country in the EANET activities. 

3.2.2 Deposition monitoring sites 
Deposition monitoring sites in this network should be classified into three sub-categories as described 
above. These sub-category sites should be established according to the objectives of the monitoring. 
Wet deposition monitoring, and desirably dry deposition monitoring as well, should be carried out at 
these sites. 
In general, a deposition monitoring site should not be located in areas dominated by local emission 
sources and contamination sources. Coastal areas may be influenced by sea spray. Volcanic areas and 
hot spring resorts may receive influence by geothermal emissions such as sulphur dioxide (SO2), 
hydrochloric acid (HCl) and hydrogen sulphide (H2S), gravel roads, farmyards and tilled agricultural 
field by windblown soil dust, and grazing land and pasture by ammonia. 
In particular, ammonia is a special problem since the emissions are mainly linked with animal 
husbandry and agricultural activities. 
In selecting the deposition monitoring site, following consideration should be made: 
� Topographic features and land use types around the sites; 
� Availability of the meteorological conditions such as annual precipitation amounts and prevailing 

wind directions; 
� Excluding the areas which dominated by local meteorological conditions such as mountaintops, 

cols, coastal sites with the effects from local wind; 
� Excluding the areas which are subjected to the formation of stagnant air such as valleys and 

basins 
� Considering the emission sources within 20km from the possible candidate site; 
� Considering the minimization of local influences; and, 
� Preparing of the records and reports concerning the detailed information around the site and the 

possible influence. 
For all types of the sites, particular care must be taken that each site keeps representing the region of 
interest in terms of natural and anthropogenic emissions, and topographic features. 
No sources should be confirmed to impact the site in consideration of gravel roads, tilled agricultural 
fields, grazing land and pasture. 
Meteorological conditions, including annual precipitation amounts and prevailing wind directions, 
should be taken into account. For elimination of local meteorological influences, a site selection 
should not be made from mountaintops, cols, valleys or basins. In general, they should not be located 
around strong natural sources such as volcanoes unless the focus is to monitor their influences on 
precipitation chemistry. 
Available stable electricity throughout the year is a critical point of the wet-only sampling practice. 
Solar power will be a solution to select a remote site whose location is topographically appropriate but 
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that electricity is unavailable. 

3.2.2.1 Remote sites 
� Remote sites should be representative of the EANET region by being located in areas, where: 
� no significant changes in land-use practices are expected for decades within a reasonable 

distance as will be mentioned in all directions from the site; away from majour populations 
and industrial centers, away from majour highways and airports; if possible on inlands, 
mountain ranges and majour forest reserves; 

� effects of majour natural phenomena including volcanic eruptions, forest fires and dust storms 
are not frequently experienced; 

� the airshed is supposed to be entirely free of the influence of local pollution sources and 
contains only diluted vestiges of chemical species transported from long distant sources at 
least 30 – 50 kilometers away. 

� 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 remote sites which located at existing meteorological stations, in particular, upper wind 
monitoring stations, or in their vicinity are required. 

� Remote sites should not be located in areas within 50 km of large emission sources such as cities, 

thermal power plants and majour highways. 
� The remote sites should not be located in the areas within 500 m from heavy traffic roads (more 

than 500 vehicles/day) 

3.2.2.2 Rural sites 
� Rural sites should be located: 
� in areas sufficiently far away from population and industrial centers, and the site is free from 

the effect of large local sources of air pollution throughout most of the year. 
� Rural sites are to be established for the assessment of the state of acid deposition in rural areas or 

inlands.  
� 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 minour influence from local emission 

and contamination sources. 
� The rural sites should be sites 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. 
� Rural sites should not be located in areas within 20 km of large emission sources. 
� The rural sites should not be located in the areas within 500 m from heavy traffic roads (more 

than 500 vehicles/day) 

3.2.2.3 Urban sites 
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� Urban sites are to be established for the assessment of the state of acid deposition in urban areas. 
� Urban and industrialised areas, and the areas in the close vicinity of such areas, can be included. 
� The monitoring data can be used such as the evaluation of the effects of acid deposition on 

buildings and historical monuments. 
� Monitoring data at these sites may also be available for the assessment of acidity of precipitation 

and the trends in urban areas. 
 

3.2.2.4 Local criteria 
The criteria for locating samplers in remote sites, rural sites and sites in ecological area are as follows: 
� An open, flat, grassy area far enough from trees, hills and other obstructions to avoid effects on 

sampling. No objects should be within a few meters of the sampler, and no objects should shade 
the sampler; 

� The horizontal distance between a large obstruction and the sampler should be at least twice the 
obstruction height, or the top of an obstruction as viewed from the collector should be less than 

30o above the horizon; 
� The sampler should be free from local emission and contamination sources such as waste disposal 

sites, incinerators, parking lots, open storage of agricultural products and domestic heating. 
Regions within 100 m of these emission and contamination sources should be excluded; and, 

� The horizontal distance between sampler and rain gauge (and dry deposition sampler) should be 
greater than 2 meters. The rain gauge and the wet deposition sampler should cross the direction of 
the prevailing wind during precipitation events. 

 

3.2.3 Ecological survey 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. 
Elemental dynamics in ecosystems should be surveyed, and environmental sensitivity to acid 
deposition should be estimated at these sites. 
Acid deposition models may also be developed for these sites. 

3.2.3.1 Basic survey of soil and forest 
The soil and vegetation monitoring could be an establishment of baseline data, and also early detection 
of possible impacts of acid deposition, particularly on plants and forest ecosystems. 
Soil and forest properties may be characterized by area specific factors such as climate, geological and 
geographical features. For the evaluation of data in soil and forest monitoring, these area specific 
factors should be reported. 
Preliminary surveys should be carried out to select sites for permanent monitoring. Preliminary 
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surveys should be conducts over extensive areas to select sites for continuous monitoring to detect 
possible impacts of acid deposition on forest ecosystem. 
The geographical range of such surveys should cover the area within a radius of approximately 50 km 
of deposition monitoring sites. 

1) Establishment of permanent monitoring sites 
The following criteria should also be considered for the selection of soil and forest monitoring sites: 
� Two forest sites, whose soils have different sensitivities to acid deposition, are recommended to 

be selected. When there are some difficulties to find the soils which have different sensitivities, 
selecting only one site is also acceptable. 

� Each site 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. 

� Sites must be accessible for surveying over a long period (decades). The sites on which land use 
patterns do not change over this period of observation should be selected. 

� A common tree species or the dominant vegetation type between the sites will be expected to be 
selected. 

2) Characterisation of basic survey site 
The soil and forest monitoring should be carried out in a basic survey site. When some symptoms 
would be detected in the basic survey site, intensive survey for clarification of the implication with 
acid deposition would be carried out. 

3) Collection of information on soils, vegetation and other characteristics. 
The following information on soils, vegetation, geography, and meteorology should be collected in 
the preliminary surveys. Fieldwork should be carried out if necessary. Information on the monitoring 
sites should be recorded correctly, and the characteristics of the sites in the country should be 
clarified. 
Collection of the comparable maps with standardised international taxonomy of soil and vegetation is 
recommended. 
Soil and vegetation classification should be unified according to the “FAO/UNESCO Soil Map of the 
World (FAO/UNESCO. 1977)”. 

a) Soil information 
Most East Asian countries already have their own soil maps. However, these maps are sometimes 
described using specific soil units in individual countries. 
For the comparison purpose, collection of the comparable maps with standardised international 
taxonomy of soil and vegetation, such as the FAO/UNESCO Soil Map of the World is recommended. 
When these information are not available, it is expected that the maps in each country will be 
accompanied by columnar sections of representative soil profiles and analytical data, which clarify 
the nature of the soils. 
Mineralogical composition and land use history are also useful. 
The soil maps using a scale of 1:50,000, preferably 1:25,000, should be collected to carried out 
preliminary survey. 
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Note:
� If any soil maps are not available for the areas of preliminary surveys, fieldwork should be carried out 

to collect geological, geographical and/or land-use information. 

� Surface geological maps, geographical maps and land-use maps may also be available for the 

evaluation of characteristics of monitoring sites. 

� Any kinds of relevant available information should be collected for the preliminary survey. 

b) Vegetation information 
Most East Asian countries have already had their own vegetation (plant-sociological) maps, 
Physiognomic vegetation maps and/or land-use maps. As mentioned above, the collection of maps 
which correspond to the international taxonomy, such as “FAO/UNESCO Soil Map of the World” is 
expected for comparison purpose. 

Note:
� If any vegetation maps are not available for the areas of preliminary surveys, using aerial photographs 

and/or satellite images which shows vegetation is also effective. 

c) Climate and meteorological information 
Each country should use meteorological observation stations to collect meteorological data, including 
temperature, precipitation, evapotranspiration, wind direction, wind velocity and insolation (e.g. 
photosynthetically active radiation, PAR). Especially annual mean temperature and annual 
precipitation should be required for more than 10 years in the past. These meteorological data will be 
collected from the observation stations in the area within a radius of approximately 50 km of 
deposition monitoring sites. 
All the items of climate and meteorological information for the preliminary surveys are not 
mandatory. The items, which can be obtained in accordance with the procedures of the 
meteorological monitoring system of each country, could be used. 

d) Selection of plots for soil monitoring 
When forest monitoring sites are selected, two forest sites, whose soils have different sensitivities to 
acid deposition, is recommended to be selected. 
Several plots, at least two plots, occupying areas from 5 m-square to 10 m-square, should be selected 
randomly at each monitoring site (each soil type). 
For establishment of plots, soil profile description should be carried out. 
In the plot, five sub-plots, each occupying 1 m-square, are selected in principle at the center and on 
the diagonal lines of the plot. 

3.2.3.2 Basic survey for inland and aquatic environment 
a) Criteria for site selection of lakes and/or revers (streams) 

� Lakes will be selected as monitoring sites. 
� When the appropriate lakes are not available, rivers (streams) that are potentially susceptible 

to acidification and have little artificial influence should be selected. 
� The sampling point should be representative in the water bodies. 
� The representativeness of the sampling site concerning to the water quality of the water body 

EANET/STM 13/8



 

22 

should be confirmed by analyzing relevant items of surface water in several points (more than 
five sites including the center of the water body) within a half year from starting of sampling 

� 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-day 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. 

i) Criteria of lakes 
� The selection of harmonic lakes which are considered to be potentially susceptible to 

acidification is recommended. 
� The priority of selecting natural lakes is much higher than that of artificial lakes. 
� When the management such as dredge is carried out, effects of the management should 

carefully be investigated.  
� Oligotrophic or Mesotrophic of harmonic lake is recommended (as shown in Table 3.2.1).  
� When there is no harmonic lake, dystrophic lakes could be selected for monitoring. In this 

case, however, appropriate monitoring methods should be further investigated.
� Choosing the monitoring lakes which are harmonic type with low BOD, COD, or TOC 

(inorganic acidic lakes, organic acidic lakes or alkaline-based eutrophic lakes is not good for 
the monitoring) is expected. 

� The monitoring lakes having a maximum depth of approximately 10 m or less, a water 
retention time of 1 year or less, water area from 1 hectare to 100 hectares, low alkalinity (less 
than 200 μeq L�1) or electric conductivity (less than 10 mS m�1), minimal anthropogenic water 
pollution and no coverage of the surface with aquatic plants are also preferable. 

� The catchment area in the lakes is desirable to be not so big. It is also desirable that the 
catchment is covered by acidic or neutrality bedrock geology, nature protection (conservation) 
areas and natural vegetation. The access from the site to the laboratory is desirable to be short 
for preventing change of the sample qualities.  

 
Table 3.2.1. Classification of harmonic lakes by trophic level (OECD, 1982) 

Classification TP* / mg m�3 Chlorophyll-a / mg m�3 
mean     max 

Transparency / m 
mean      min 

Extreme oligotrophic 
Oligotrophic 
Mesotrophic 
Eutrophic 
Hypereutrophic 

   � 4.0 
   � 10.0 
 10 ~ 35 
 35 ~ 100 
   � 100 

   � 1.0    � 2.5 
   � 2.5    � 8.0 
   2.5~8    8~25 
   8~25    25~75 
   � 25     � 75 

   � 12.0    � 6.0 
   � 6.0     � 3.0 
   6~3      3~1.5 
   3~1.5   1.5~0.7 
   � 1.5     � 0.7 

 * TP: Total Phosphorus 

� Preliminary chemical analysis is recommended for site selection on items as follows, 
� Water temperature (W.T.) 
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� pH 
� electric conductivity (EC) 
� transparency 
� water color 
� alkalinity 
� dissolved oxygen (DO) 
� dissolved organic carbon (DOC) (if impossible, chemical oxygen demand (COD))  
� Cations: NH4

+, Na+, Ca2+, Mg2+, K+ and total dissolved Al  
� Anions: SO4

2�, NO3
� , NO2

�, Cl� and PO4
3� 

 

ii) 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. 

� Streams have higher priority than rivers in the site selection to prevent the influence of other 
pollutions and storm runoff.  

� In the case of selecting rivers, the upper streams of a river or first-order streams (as stream 
order) is desirable for the areas with storm events. At upper reach of the stream area, 
monitoring should be done at one point, and measurement of the flow is desirable.  

� Choosing monitoring rivers (streams) which are natural rivers (streams), having low alkalinity 
(less than 200 μeq L�1) or electric conductivity (less than 10 mS m�1) with low BOD, COD, or 
TOC is recommended. The recommendations for catchment properties and accessibility are 
the same as the lakes.  

� Flow volume and ion concentrations change dramatically with intense rainfall in rivers 
(streams).  

� Sampling should be carried out when there is no or small rainfall (below 10 mm per day) 
within 2 days before monitoring for average samples.  

� Samples should also be collected during flood and after intensive rainfalls or snow melting, if 
possible. This will allow us to get 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 �� values. 

� The river/stream’s catchment area is desirable to be not so big. It is also desirable that the 
catchment is covered by acidic or neutrality bedrock geology, nature protection (conservation) 
areas and natural vegetation. 

� Preliminary chemical analysis is recommended for site selection on items as follows, 
� Water temperature (W.T.) 
� pH 
� electric conductivity (EC) 
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� transparency 
� water color 
� alkalinity 
� dissolved oxygen (DO) 
� dissolved organic carbon (DOC) (if impossible, chemical oxygen demand (COD))  
� Cations: NH4

+, Na+, Ca2+, Mg2+, K+ and total dissolved Al  
� Anions: SO4

2�, NO3
� , NO2

�, Cl� and PO4
3� 

� Recommended criteria for site selection are summarized in Table 3.2.1. 

Table 3.2.1. Recommended criteria for site selection 
Recommendation items Lakes Rivers (streams) 

Alkalinity less than  200 μeq 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 

b) 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 hectare 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/catchment should be collected as much as possible from the past to the present.  

� The standard format and an example of information on the site and its watershed/catchment 
are shown in Table 2.3 and 2.4 respectively.  

� A colored photograph of the site is useful. An aerial view of the site is most preferable. 

i) Lakes
� Characteristics of lakes 

� location and location map 
� elevation 
� origin 
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� area 
� shore line length, 
� lake hydrologic type (seepage, closed, drainage, and reservoir ) 
� lake trophic type (oligotrophic, mesotrophic, eutrophic and dystrophic with indication of 

OECD criteria etc.) 
� water depth (mean and maximum),  
� water volume 
� bathometric map 
� range of annual water level fluctuation 
� residence time of water 
� lake utilization (irrigation, domestic water, electric power, fish culture, sightseeing, and 

others) 
� Watersheds/Catchments 

� area 
� elevation and topography 
� surface 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 
� wind direction and speed (mean and prevailing) 
� precipitation 
� solar radiation 

� Living organisms in lakes 
� chlorophyll pigments 
� fauna 
� flora 
� biomass of bacteria and phytoplankton,  
� primary productivity of phytoplankton 
� zooplankton 
� fish 
� benthic organisms 

� Sediment in lakes 
Physico-chemical properties: 
� texture 
� grain size 
� volumetric water content(bulk density) 
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� electoric potential of hydrogen (Eh) 
� organic carbon 
� SO4

2� 
� NO3

� 
� sulfur stable isotope ratio of sulfate (if available) 
� sedimentation rate (if available) 
Biological properties: 
� Diatom species 

ii) Rivers (streams) 
� Characteristics of rivers (streams) 

� location and location map 
� elevation 
� origin 
� area 
� range of annual discharge fluctuation (at the sampling site) 
� river utilization (irrigation, domestic water, electric power, fish culture, sightseeing, and 

others) 
� Watershed and/or catchment of rivers (streams) 

� area 
� elevation and topography 
� surface geology 
� soil types 
� vegetation 
� land use 
� population 
� numbers, discharge and water qualities of spring or ground waters around the river 
� precipitation 
� solar radiation 
� wind direction and speed (mean and prevailing) 

� Living organisms in rivers (streams) 
� fauna 
� flora 
� fish 
� benthic organisms 

� Sediment in rivers (streams) 
Physico-chemical properties: 
� texture 
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� grain size 
� volumetric water content(bulk density) 
� electoric potential of hydrogen (Eh) 
� organic carbon 
� SO4

2� 
� NO3

�,  
� sulfur stable isotope ratio of sulfate (if available) 
� sedimentation rate (if available) 
Biological properties: 
� attached algae (diatom species) 
� chlorophyll pigments 

3.2.4 Catchment study sites 
Sites for the catchment-scale monitoring should be selected taking the following recommendations 
into account: 
� A forest catchment with a stream should be selected, while the size of the catchment may depend 

on each situation. 
� The catchment, where the water budget has been estimated, is preferable. 
� Sensitivity of soil or bedrock geology to atmospheric deposition should be considered for site 

selection. 
� If possible, the site should be in vicinity of the EANET acid deposition site to estimate 

atmospheric deposition amounts precisely. 
� Other ecological information from nearby sites is valuable. 

3.2.5 Information on the selected sites 
The detailed information on the selected monitoring sites shall be prepared as a part of the National 
Monitoring Plan. 
Related part of the National Monitoring Plan shall be prepared for each site. 

3.2.5.1 Wet deposition monitoring 
1) Outline of the monitoring site

The format for preparing this part is shown in Form 3.2.1. 

Form 3.2.1 Outline of monitoring site 
Site name  Code  
Address  
Site classification 1: urban 2: rural 3: remote 
Latitude   o  ’  ” N S Longitude   o  ’  ” E 
Altitude   m 
Height of sampling 
funnel 

from the ground level: m 
from the floor of sampler installed: m 
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where: 

Site name: Name of the site shall be written in official English spelling. 
Code: Code of the site has been set by the Network Center and informed 
Site classification: Classification of the site shall be defined in accordance with the criteria 

described in 3.2.1. 
Latitude and longitude: These parameters should described based upon the World Geodetic 

System, such as WGS84 (2004). 
Altitude: This parameter should be described as a height from sea level. 

 

2) Sample collection 
The format for preparing this part is shown in Form 3.2.2. This format shall be filled with the sampling 

information of each site. 

Form 3.2.2 Sample collection 
Period of sample collection 1: daily,  2: every precipitation event,  3: weekly,  4: biweekly, 

5: monthly,  6: daily collection and weekly composite analysis, 
7: other (                                               ) 

Sampling system 1: wet only sampler 
2: other (                                               ) 

Sampler Manufacturer:  
Model:  
Funnel diameter:         mm 

3) Meteorological observation 
The format for preparing this part is shown in Form 3.2.3. This format shall be filled with the 

meteorological observation around each site. 

Form 3.2.3 Meteorological observation 
On site measurement of  
precipitation amount 

Usage of rain gauge: 1: yes 2: no 
if yes, Manufacturer: Model: 
Height from the ground level:      m 
Measurement mode: 1: tipping bucket, 2: gravimetric, 3: other (       ) 

On-site observation of  
other parameters 

1: wind direction, 2: wind velocity, 3: temperature, 4: humidity, 
5: solar radiation, 6: other (                               ) 

In case of using nearest 
meteorological station data 

Name of the station: 
Distance from the site:             km 
Direction from the site (bearing):  
Possible obtaining data: 
1: precipitation amount,  2: wind direction,  3: wind velocity, 
4: temperature,  5: humidity,  6: solar radiation, 
7: other (                                      ) 

4) Situation around the site 
The surrounding conditions, such as situation of the topography, land use, vegetation, sources of air 
pollutants, shall be described in the outline of monitoring site tables as shown in Form 3.2.4 – Form 
3.2.6. In these forms, the surrounding conditions for each direction shall be described in the 
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following scale. 
The maps for the explanation of the surrounding conditions shall be prepared as shown in each form 
of “Outline of monitoring site”. And, colour photographs of eight bearings should be attached for 
on-site scale. 
The description in each table contains the detailed surrounding conditions around the monitoring 
sites at each four bearings. 
There are three site scale information as follows: 
� On-site scale (A): within 150 m from sampler (Form 3.2.4) 
� Local scale (B): distance between 150 m and 10 km from sampling site (Form 3.2.5) 
� Regional scale (C): distance between 10 km to 50 km from sampling site (Form 3.2.6) 
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Form 3.2.4 Outline of monitoring site: On-site scale (distance within 150 m) 

Items North direction
(NW – NE) 

East 
direction 

(NE – SE) 

South direction 
(SE – SW) 

West 
direction 

(SW – NW) 
Existence of trees, poles and 
buildings, and the height of 
those 

 
 
 

   

Existence of incinerators, 
domestic heating, parking lots, 
storage of fuel and agricultural 
products, daily farm, and 
many livestocks 

 
 
 

   

Slope degree of the site     o –    o     o –    o     o –    o     o –    o 
Surface condition of the site  

 
   

Existence of a forest, river, 
lake, marsh, farm or fields 

 
 
 

   

Existence of roads and their 
traffic densities* 

 
 

   

* Describe roads with more than 100 vehicles/day for remote sites and roads with more than 1,000 vehicles/day 
for urban and rural sites. 

 
 
On-site Scale (within 150 m)
 

+
5m

20m
30m

50m 
100m 

150m 

(N)

(E)(W) 

(S)  
Site Name :                                 
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Form 3.2.5 Outline of monitoring site: Local scale (distance 150 m – 10 km) 
        Items North direction

(NW-NE) 
East direction 

(NE-SE) 
South direction 

(SE-SW) 
West direction

(SW-NW) 
Information on trunk roads, 
expressways, and their traffic 
densities (with more than 
5,000 vehicles/day) 

    

Information on airports and 
railways  

    

Information on major 
emission sources such as  
large industries, and  power 
plants and their fuel 
consumptions and so on  

          

Information on houses/ 
settlements with more than 
5,000 persons, and their 
population  

                                       

Descriptive information 
around the site such as 
topography and  
meteorological condition  

    

 
 

Local Scale (150 m – 10 km)

 
 

(N)

(W) (E)

(S) 

150m 
500m 

1km
2km

3km 
5km 

10km

+

 
Site Name :                                 
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Form 3.2.6 Outline of monitoring site: Regional scale (distance 10 km – 50 km) 
*: For rural site, description should be made on huge emission sources larger than 10,000 tons/y and other major 

pollution sources. 
Items North direction 

(NW-NE) 
East direction 

(NE-SE) 
South direction 

(SE-SW) 
West direction

(SW-NW) 
Existence of main 
stationary air  pollution 
sources* 

    

Existence of trunk roads   
with more than 10,000 
vehicles/day, and their 
traffic densities  

    

Existence of cities with 
the population more than 
10,000 persons  

          

 
 
Regional Scale (10 km – 50 km) 

 
(N)

(W) (E)

(S) 

10km
15km

20km
25km

30km 
35km 

40km 
50km

+

Site Name :                            
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3.2.5.2 Dry deposition monitoring 
1) Outline of the monitoring site
The format for preparing this part is shown in Form 3.2.7. 

Form 3.2.7 Outline of monitoring site 
Site name  Code  
Address  
Site classification 1: urban 2: rural 3: remote 
Latitude   o  ’  ” N S Longitude   o  ’  ” E 
Altitude   m 
Height of sampling 
funnel 

from the ground level: m 
from the floor of sampler installed: m 

 
where: 

Site name: Name of the site shall be written in official English spelling. 
Code: Code of the site has been set by the Network Center and informed 
Site classification: Classification of the site shall be defined in accordance with the criteria 

described in 3.1.2. 
Latitude and longitude: These parameters should described based upon the World Geodetic 

System, such as WGS84 (2004). 
Altitude: This parameter should be described as a height from sea level. 

2) Situation around the site 
The surrounding conditions, such as situation of the topography, land use, vegetation, sources of air 
pollutants, shall be described in the outline of monitoring site tables as shown in Form 3.3.4 – Form 
3.3.6. 
In these tables, the surrounding conditions for each direction shall be described in the following 
scale. 
The maps for the explanation of the surrounding conditions shall be prepared as shown in each form 

of “Outline of monitoring site”. And, colour photographs of eight bearings should be attached for 
on-site scale. 
The description in each table contains the detailed surrounding conditions around the monitoring 
sites at each four bearings. 
There are three site scale information as follows: 
� On-site scale (A): within 150 m from sampler (Form 3.2.4) 
� Local scale (B): distance between 150 m and 10 km from sampling site (Form 3.2.5) 
� Regional scale (C): distance between 10 km to 50 km from sampling site (Form 3.2.6) 

3) Outline f monitoring 
The format for preparing this part is shown in Form 3.2.8 – 3.2.19 for gaseous sample collection and 
Form 3.2.10 – 3.2.11 for particulate sample collection. These formats shall be filled with the 
sampling information of each site. And Form 3.2.8 and Form 3.2.11 shall be prepared for all 
monitoring parameters, independently. 
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Form 3.2.8 Outline of monitoring (Gas) 
Measuring parameters 1: SO2,  2: NO2,  3: NO,  4: O3,  5: others (HNO3, NH3, HCl) 
Period of sample collection 1: an hour,  2: 12 hours,  3: a day,  4: a week, 5: two weeks, 

6: a month,  6: other (                                   ) 
Measurement interval 1: continuous,  2: hourly,  3: daily,  4: weekly,  5: biweekly, 

6: monthly,  7: other (                                  ) 

Form 3.2.9 Monitoring method (Gas) 
Measuring parameters 1: SO2,  2: NO2,  3: NO,  4: O3,  5: others (HNO3, NH3, HCl) 
Method 1: automatic monitor (method:                              ) 

  Manufacturer: Model:  
2: manual method 
  1) filtration [(a) diffusion denuder,  (b) filter pack] 
 Sampling flow rate:        liters/min 

Form 3.2.10 Outline of monitoring (Particulate) 
Measuring and analyzing 
parameters 

1: gravimetric method (a: TSP,  b: PM-   ),  2: NH4
+,  3: Na+, 

4: K+,  5: Ca2+,  6: Mg2+,  8: NO3
–,  9: Cl–,  

10: others (                              ) 
Period of sample collection 1: an hour,  2: a day,  3: a week,  4: two weeks,  5: a month, 

6: other (                                   ) 
Measurement interval 1: continuous,  2: hourly,  3: daily,  4: weekly,  5: biweekly, 

6: monthly,  7: other (                                  ) 

Form 3.2.11 Monitoring method (Particulate) 
Method 1: automatic monitor (method:                              ), 

  Manufacturer: Model:  
2: gravimetric method ( a: Hi-vol sampler,  b: Low-vol sampler ), 
3: other (                                              ) 

4) Meteorological observation 
The format for preparing this part is shown in Form 3.2.12. This format shall be filled with the 
meteorological observation around each site. 
 

Form 3.2.12 Meteorological observation 
On-site observation of 
other parameters 

1: precipitation amount ( a: tipping bucket, b: gravimetric, c: other(       ))
2: wind direction, 3: wind velocity, 4: temperature, 5: humidity, 
6: solar radiation, 7: other (                               ) 

In case of using nearest 
meteorological station 
data 

Name of the station: 
Distance from the site:             km 
Direction from the site (bearing):  

 

3.2.5.3 Soil and vegetation monitoring 
1) Outline of monitoring site 
The format for preparing this part is shown in Form 3.2.13 
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Form 3.2.13 Outline of monitoring site (Permanent site for soil monitoring) 
Site name 
(Soil type) 

 
(                                  ) Code  

Location  
Latitude   o  ’  ” N S Longitude   o  ’  ” E 
Altitude   m 

Data of wet deposition 1: on site measuring data 
2: use the nearest wet deposition monitoring site data 

In case of use the nearest 
wet deposition 
monitoring site data 

Name of the site: 
distance from the site:  km 
direction from the site (bearings):  

Site classification of the 
wet deposition 
monitoring site 

1: urban 2: rural 3: remote 

 

2) Situation around the site 
The surrounding conditions, such as situation of the topography, land use, vegetation, sources of air 
pollutants, shall be described in the outline of monitoring site tables as shown in Form 3.3.4 – Form 
3.3.6. 
In these tables, the surrounding conditions for each direction shall be described in the following 
scale. 
The maps for the explanation of the surrounding conditions shall be prepared as shown in each form 

of “Outline of monitoring site”. And, colour photographs of eight bearings should be attached for 
on-site scale. 
The description in each table contains the detailed surrounding conditions around the monitoring 
sites at each four bearings. 
There are three site scale information as follows: 
� On-site scale (A): within 150 m from sampler (Form 3.2.4) 
� Local scale (B): distance between 150 m and 10 km from sampling site (Form 3.2.5) 
� Regional scale (C): distance between 10 km to 50 km from sampling site (Form 3.2.6) 

 

3) Outline of monitoring 
The format for preparing this part is shown in Form 3.2.14 and 3.2.15. This format shall be filled 
with the monitoring information of each site. 

Form 3.2.14 Outline of monitoring for soil 

Monitoring 
parameters 

1: pH (H2O), 2: pH (KCl), 3: exchangeable (3: Na+, 4: K+, 5: Ca2+, 6:Mg2+, 7: Al3+, 8: 
H+), 9: exchangeable acidity, 10: ECEC, 11: Carbonate, 12: T–C, 13: T–N, 14: SO4

2–, 
15: available phosphate, 16: others (                           ) 

Monitoring 
interval 

1: annual, 2: every   years, 
3: irregular (date of the last survey [ dd / mm / yyyy ]) 
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Form 3.2.15 Outline of monitoring for vegetation observation 
Monitoring 
parameters 

1: observation of tree decline, 2: description of trees, 
3: others (                           ) 

Monitoring 
interval 

1: annual, 2: every   years,  3: irregular (date of the last survey [ mm / dd / yyyy ]) 

 

4) Meteorological observation 
The format for preparing this part is shown in Form 3.2.16. This format shall be filled with the 
meteorological observation around each site. 
 
Form 3.2.16 Meteorological observation 

On site measurement of  
precipitation amount 

Usage of rain gauge: 1: yes,  2: no  
if yes, Manufacturer: Model: 
Height from the ground level:      m 
Measurement mode: 1: tipping bucket, 2: gravimetric, 3: other (       ) 

On-site observation of 
other parameters 

1: wind direction, 2: wind velocity, 3: temperature, 4: humidity, 
5: solar radiation, 6: other (                               ) 

In case of using nearest 
meteorological station 
data 

Name of the station: 
Distance from the site:             km 
Direction from the site (bearing):  
Possible obtaining data: 1: precipitation amount,  2: wind direction,   
3: wind velocity,  4: temperature,  5: humidity,  6: solar radiation, 
7: other (                                      ) 
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3.2.5.4 Inland aquatic environment monitoring 
1) Outline of the monitoring site 
The format for preparing this part is shown in Form 3.2.17. 
 

Form 3.2.17. 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   o  ’  ” N S Longitude   o  ’  ” E 
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  
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) Mean  

Minimum 
Maximum           

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 mean                 
Prevailing Wind direction                         
Annual air temperature  
Relative humidity  
Nearest meteorological station  
Soil chemical properties in the catchment area  
Bottom sediment   

2) Criteria for site selection of lakes and/or rivers (streams) 
Lakes will be selected as monitoring sites. If appropriate lakes are not available, rivers (streams) that 
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are potentially susceptible to acidification and have little artificial influence should be selected. 
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. If the management such as dredge is carried out, effects of the management should carefully be 
investigated. Oligotrophic or Mesotrophic of harmonic lake is recommended. 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 
(inorganic acidic lakes, organic acidic lakes or alkaline-based eutrophic lakes is not good for the 
monitoring), preferably having a maximum depth of approximately 10 m or less, a water retention 
time of 1 year or less, water area from 1 hectare to 100 hectares, low alkalinity (less than 200 μeq 
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’ catchment area is desirable to be not so big. It is also desirable that the catchment is 
covered by acidic or neutrality bedrock geology, nature protection (conservation) areas and natural 
vegetation. The access from the site to the laboratory is desirable to be short for preventing change of 
the sample qualities.   

 
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. It is also desirable that the catchment is 
covered by acidic or neutrality bedrock geology, nature protection (conservation) areas and natural 
vegetation. 
Especially, to prevent the influence of other pollutions and storm runoff, streams have higher priority 
than rivers in the site selection. In the case of selecting rivers, the upper streams of a river or 
first-order streams (as stream order) is desirable for the areas with storm events. At upper reach of the 
stream area, monitoring should be done at one point, and measurement of the flow is desirable.  

EANET/STM 13/8



 

39 

It is desirable to choose monitoring rivers (streams) which are natural rivers (streams), having low 
alkalinity (less than 200 μeq L�1) or electric conductivity (less than 10 mS m�1) with low BOD, COD, 
or TOC. The recommendations for catchment properties and accessibility are the same as the lakes.  
In the case of river (streams), flow volume and ion concentrations change dramatically with intense 
rainfall. Therefore, sampling should be carried out when there is no or small rainfall (below 10 mm 
per day) within 2 days before monitoring for average samples. Samples should also be collected 
during flood and after intensive rainfalls or snow melting, if possible. This will allow us to get 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 �� values. 

3) Outline of monitoring 
The format for preparing this part is shown in Form 3.2.18 and 3.2.21. This format shall be filled 
with the monitoring information of each site. 
 

Form 3.2.18 Outline of monitoring (on-site) 
Monitoring parameters 
(Ever sampling event) 

1: Water temperature,  2: pH,  3: EC,  4: Dissolved oxygen, 
5: Water color,  6: other (               ) 

Form 3.2.19 Outline of monitoring for lakes  

Monitoring parameters 
(mandatory) 
(4 times a year) 

1: alkalinity,  2: NH4
+,  3: Na+,  4: K+,  5: Ca2+,  6: Mg2+,  7: SO4

2–,  
8: NO3

–,  9: Cl–,  10: Dissolved organic carbon or total organic carbon,  
11: NO2

–,  12: PO4
3–,  13: Chlorophyll a,  14: Total phosphorus,   

15: Total nitrogen,  16: other (               ) 
Monitoring parameters 
(Optional) 
(4 times a year) 

1: Total dissolved Al,  2: Reactive Al,  3: Chemical oxygen demand, 
4: Phytoplankton,  5: other (               ) 

Monitoring parameters 
(Optional) 
(every 3 – 5 years) 

1: Living organisms other than phytoplankton, 
2: Pb, 210Pb and stable isotope S in sediment 
3: other (                                     ) 

Form 3.2.20 Outline of monitoring for rivers (streams) 

Monitoring parameters 
(mandatory) 
(every 1 or 2 month(s)) 

1: alkalinity,  2: NH4
+,  3: Na+,  4: K+,  5: Ca2+,  6: Mg2+,  7: SO4

2–,  
8: NO3

–,  9: Cl–,  10: Dissolved organic carbon (DOC) or total organic 
carbon (TOC),  11: NO2

–,  12: PO4
3–,  13: Total phosphorus,  14: Total 

nitrogen,  15: Suspended solids,  16: other (               ) 
Monitoring parameters 
(Optional) 
(every 1 or 2 month(s)) 

1: Hydrological flow (at sampling time),  2: Total dissolved Al,  3: Reactive 
Al,  4: Chemical oxygen demand,  5: other (               ) 

Monitoring parameters 
(Optional) 
(4 times a year) 

1: Epilithic algae,  2: other (                               ) 

Monitoring parameters 
(Optional) 
(every 3 or52 years) 

1: Living organisms other than epilithic algae 
2: other (                                     ) 
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3.2.5.5 Catchment-scale monitoring 

1) Outline of the site 

The format for preparing this part is shown in Form 3.2.21. 
 

Form 3.2.21 Outline of the monitoring site 
Site name   code  
Location                                                       (attach a map) 
Latitude (at the 
outlet of the 
catchment) 

 (north, south) 
          °          ‘ 

Longitude (at 
the outlet of 
the catchment)

(east)  
          °         ‘   

Altitude                    m   -                   m 

Catchment area                                             km2 

Surface geology  

Soil type  

Vegetation 
(dominant species) 

 

Land use 
(coverage %) 

 

Population within 
the catchment area 

 

 Note. Map of the catchment area specifying the sampling point of the stream water will be attached. 
 
2) Criteria for selection of site for catchment-scale monitoring 
Sites for the catchment-scale monitoring should be selected taking the following recommendations 
into account: 
� A forest catchment with a stream should be selected, while the size of the catchment may depend 

on each situation. 
� The catchment, where the water budget has been estimated, is preferable. 
� Sensitivity of soil or bedrock geology to atmospheric deposition should be considered for site 

selection. 
� If possible, the site should be in vicinity of the EANET acid deposition site to estimate 

atmospheric deposition amounts precisely. 
� Other ecological information from nearby sites is valuable. 
 
3) Outline of the monitoring 
  Outline of the monitoring will be summarized in the Forms 3.2.22, 3.2.23, 3.2.24, and 3.2.25. 
When existing data will be used for input (total deposition, wet + dry), soil, and/or forest vegetation, 
the names of monitoring sites/plots should be spcifiy.  
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Form 3.2.22 Input (total deposition)  
Items  Outline of the sampling method Note 

Precipitation amount 
 
Wet deposition  
 
 
Dry deposition (Air concentration measurement for 
Inferential method) 
 
 
Total deposition 
 

Rain gauge  
 
wet only sampling or bulk 
sampling in forest area 
 
Filter pack method (          ) 
Automatic monitor (          ) 
Passive sampler (           ) 
 
calculation as wet+dry or 
throughfall-stemflow method 

If the deposition 
data at the nearest 
EANET station 
will be used as the 
input data, specify 
the name of the 
station. 

 

Form 3.2.23 Output 
Items  Outline of the method Note 
Water discharge 
 
Stream water chemistry 
 
 
Chemical discharge  

Weir or H-Q curve method 
 
Collection to a plastic bottle at the 
outlet of the catchment 
 
Calculation based on water 
discharge and stream water 
concentration 

 

Form 3.2.24 Biogeochemical processes 
Items  Outline of the sampling method Note 
Soil 1. Soil chemical properties 

 
2. Soil solution 

 
 
 
 
 
3. Soil moisture 

 
 

4. Soil physical properties 
 
 
 
 
5. Soil gas emission 

1. Number of plot and subplots 
 
2. Suction cup method,  

Pan lysimeter method, 
Resin capsule method, 
or 
Others (            ) 
 

3. TDR, ADR, or others 
(                ) 
 

4. Fine earth bulk density: Metal 
sampling cylinder method 
Penetration resistance: Pocket 
penetrometer method 
 

5. Chamber method or others 
(                     ) 

If the data on 
regular soil and 
vegetation 
monitoring is used, 
specify the plot 
name. 

Vegetation 1. Plant growth (field 
measurement)  
 

2. Species composition 
(field measurement) 
 

3. Elemental contents (litter 
trap, leaf element 

1. Number of plots (with three 
coacxial sub-plots) 

 
2. Number of plots 

 
 

3. Litter trap: size of the trap 
(     m2),  
height of the trap (     m), 

If the data on 
regular soil and 
vegetation 
monitoring is used, 
specify the plot 
name. 
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analysis) number of the trap (       ) 
Collection of living leaf: 
height of branches (    m), 
number of samples (       ) 

Water balance 1. Evapotanspiration 1. Heat balance method, 
others (            ) 

 

 

Form 3.2.25 Meteorological observation 

Parameters of 
Observation 

 1.precipitation amount (a.tipping bucket, b.gravimetric, other(           )), 
 2.wind direction, 3.wind velocity, 
 4.temperature, 5.humidity, 6.solar radiation, 
 7.other(                                                 ) 

In case of using the  name of the station: 
Nearest meteorological  distance from the site:                      km 
station data  direction from the site (bearings): 

 

 
The sampling sites for the related media, i.e., wet deposition, air concentration, soil and vegetation, 
and inland aquatic environment, should be selected in accordance with each site selection 
requirements. 
 
The information above may be updated according to modification/improvement of technical manuals 
for the respective monitoring items. 

3.3 Methodology and instrumentation for the EANET monitoring 

3.3.1 Analytical methodologies for the monitoring 
According to the requirement in the technical manual, overview of the analytical method for each 
monitoring item were shown in Table 3.3.1. The responsible laboratories should select the proper 
method to use and described the selected method on the National Monitoring Plan.

3.3.2 Adopted analytical method 
3.3.2.1 Wet deposition monitoring 
The adopted analytical methods for mandatory and optional items of wet deposition monitoring should 
be described in the Form 3.3.1a and 3.3.1b. When the laboratory does not adopt the method which is 
listed in Table 3.3.1, the validity of the method is expected to be described in Form 3.3.1. 
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Table 3.3.1 Analytical techniques used for the analysis of ions 

Method Measuring item(s) Media 
Wet Dry Soil IAE*

conductivity cell method electric conductivity ��   �
glass electrode method pH �   �
ion chromatograph chloride, nitrate, sulphate, 

ammonium, sodium, 
potassium, calcium, 
magnesium, hydrogen 
carbonate, nitrite, fluoride, 
phosphate, organic acids 

�   �

spectrometry chloride, nitrate, sulphate, 
ammonium, nitrite, fluoride, 
phosphate 

�   �

ultraviolet fluorometry sulphur dioxide 
(automatic monitor) 

�   �
electric conductivity method �   �
chemical emission spectrometry Nitrogen oxides 

(automatic monitor) 
�   �

spectrometry (Salzmann) �   �
ultraviolet spectrometry ozone 

(automatic monitor) 
�   �

spectrometry (KI method) �   �
gravimetry particulate matter 

(automatic monitor) 
�   �

beta-ray absorption �   �
tapered element oscillating 
microbalance 

�   �

light dispersion �   �
atomic absorption sodium, potassium, calcium, 

magnesium, total aluminum 
�   �

emission spectrometry sodium, potassium, calcium, 
magnesium 

�   �

ICP/AES** or ICP/MS*** total aluminum, lead    �
HPLC**** hydrogen carbonate �    
Titration of H2SO4 Alkalinity    �

* IAE: Inland aquatic environment 
** ICP/ES: Inductively coupled plasma / Atomic emission spectrometry 
*** ICP/MS: Inductively coupled plasma / mass spectrometry 
**** HPLC: High performance liquid chromatography 
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Form 3.3.1a Adopted analytical method for wet deposition monitoring 

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method 

Manufacturer and type of the instrument
Upper: manufacturer 
Lower: type 

Mandatory 
pH 1: Glass electrode,  2: other (            )  
EC 1: Conductivity cell,  2: other (           )  

SO4
2– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: BaCrO4, b: BaCrO4-Carbazide, c: other), 

3: other (                              )

 

NO3
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Cadmium reduction, b: other), 

3: other (                              )

 

Cl– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Mercury (II) thiocyanate, b: other), 

3: other (                              )

 

NH4
+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Indophenol blue,  b: Nessler’s reagent,  
c: other), 

3: other (                              )

 

Na+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry, 
4: other (                              )

 

K+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry, 
4: other (                              )

 

Ca2+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry, 
4: other (                              )

 

Mg2+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry, 
4: other (                              )
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Form 3.3.1b Adopted analytical method for wet deposition monitoring 

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method 

Manufacturer and type of the instrument
Upper: manufacturer 
Lower: type 

Optional 

F– 
1: Ion chromatography 

(a: with suppressor, b: no suppressor), 
2: other (                              )

 

HCO3
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: other (                              )
 

R-COO– 
1: Ion chromatography 

(a: with suppressor, b: no suppressor), 
2: other (                              )

 

NO2
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Naphthyl ethylenediamin, b: other), 

3: other (                              )

 

PO4
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Molybdenum blue , b: other), 

3: other (                              )

 

 

3.3.2.2 Air concentration (dry deposition) monitoring 
The adopted analytical methods for mandatory and optional items of air concentration monitoring 
should be described in the Form 3.3.2a and 3.3.2b. When the laboratory does not adopt the method 
which is listed in Table 3.3.1, the validity of the method is expected to be described in Form 3.3.2. 
 

Form 3.3.2a Adopted analytical method of automatic system for air concentration monitoring  

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method 

Manufacturer and type of the instrument
Upper: manufacturer 
Lower: type 

SO2 
1: Ultraviolet fluorometry, 
2: H2O2 oxidation/Electric conductivity 
3: other (                              )

 

NO2 

1: Chemiluminescence, 
2: Spectrometry with Salzmann reagent 
3: other (                              )

 

NO 

1: Chemiluminescence, 
2: Spectrometry with Salzmann reagent 
3: other (                              )

 

O3 
1: Ultraviolet absorption spectrometry, 
2: Spectrometry with neutral potassium iodide,
3: other (                              )
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Form 3.3.2b Adopted analytical method for air concentration monitoring with filter pack method

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method Manufacturer and typeUpper: 

manufacturer, Lower: type 
Gases substances 

SO2 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: other (                              ) 
 

HNO3 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: other (                              ) 
 

HCl  

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: other (                              ) 
 

NH3 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Nessler’s reagent, b: Indophenol blue,   3: other 

(                          )), 
3: other (                              ) 

 

Particulate matter components 

SO4
2–

 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: BaCrO4, b: BaCrO4-Carbazide, c: other), 

3: other (                              ) 

 

NO3
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry (a: Cadmium reduction, b: other), 
3: other (                              ) 

 

Cl– 

1: Ion chromatography  
(a: with suppressor, b: no suppressor), 

2: Spectrometry (a: Mercury(II)thiocyanate, b: other), 
3: other (                              ) 

 

NH4
+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Indophenol blue,  b: Nessler’s reagent,  c: other), 

3: other (                              ) 

 

Na+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry,  4: other (               )

 

K+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry,  4: other (               )

 

Ca2+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry,  4: other (               )

 

Mg2+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Atomic absorption spectrometry, 
3: Emission spectrometry,  4: other (               )
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3.3.2.3 Soil monitoring for basic survey site 
The adopted analytical methods of soil monitoring for basic survey site should be described in the 
Form 3.3.3. When the laboratory does not adopt the method which is listed in Table 3.3.1, the validity 
of the method is expected to be described in Form 3.3.3. 
 

Form 3.3.3 Adopted analytical method for soil monitoring  

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method Manufacturer and type 

Upper: manufacturer, Lower: type
pH (H2O) 1: Glass electrode (extracted with water)  
pH (KCl) 1: Grass electrode (extracted with KCl aq.)  

Exchangeable Na+ 
1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: other (                     ) 

 

Exchangeable K+ 
1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: other (                     ) 

 

Exchangeable Ca2+ 
1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: other (                     ) 

 

Exchangeable Mg2+ 
1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: other (                     ) 

 

Exchangeable Al3+ 

1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: Titration, 
4: other (                     ) 

 

Exchangeable H+ 1: Subtract Al3+ data from Ex-acidity, 
2: other (                     )  

Exchangeable acidity 1: Titration,  2: other (              )  
ECEC   
HCO3

– 1: Volumetric calcimeter,  2: other (    )  

T–C 
1: Titration (Walkeley0Black), 
2: Carbon-nitrogen analyser, 
3: other (                         ) 

 

T–N 
1: Titration (Kjeldahrl), 
2: Carbon-nitrogen analyser 
3: other (                         ) 

 

SO4
2� 

1: Turbidimetry 
2: Ion chromatograph 
3: Emission spectrometry 
4: other (                         ) 

 

Available phosphate 1: Spectrometry (Bray-1), 
2: other (                         )  

 

3.3.2.4 Inland aquatic environment monitoring 
The adopted analytical methods for inland aquatic environment monitoring site should be described in 
the Form 3.3.4. When the laboratory does not adopt the method which is listed in Table 3.3.1, the 
validity of the method is expected to be described in Form 3.3.4. 

EANET/STM 13/8



 

48 

Form 3.3.4a Adopted analytical method for inland aquatic environment monitoring (on-site) 

Name of monitoring laboratory  

Monitoring item Adopted analytical method Manufacturer and type 
Upper: manufacturer, Lower: type

Water temperature 1: Thermometer,  2: pH meter,  
3: EC meter,  4: other (              )  

pH 1: Glass electrode,  2: other (         )  
EC 1: Conductivity cell,  2: other (        )  

Dissolved oxygen 
1: Atomic absorption spectrometry, 
2: Emission spectrometry, 
3: other (                     ) 

 

Available phosphate 1: Spectrometry (Bray-1), 
2: other (                         )  
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Form 3.3.4b Adopted analytical method for inland aquatic environment monitoring (mandatory) 

Name of monitoring laboratory  

Monitoring 
item Adopted analytical method 

Manufacturer and type 
Upper: manufacturer 

Lower: type 

Alkalinity 
1: Titration using burette, 
2: Titration using digital burette 
3: other (                        ) 

 

NO3
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry (a: Cadmium reduction, b: other), 
3: other (                              ) 

 

NO2
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Naphthyl ethylenediamin, b: other), 

3: other (                              ) 

 

PO4
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Molybdenum blue , b: other), 

3: other (                              ) 

 

SO4
2–

 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: BaCrO4, b: BaCrO4-Carbazide, c: other), 

3: other (                              ) 

 

NH4
+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Indophenol blue,  b: Nessler’s reagent,  c: other), 

3: other (                              ) 

 

Ca2+ 
1: Ion chromatography, 
2: Atomic absorption spectrometry, 
3: other (                     ) 

 

Mg2+ 
1: Ion chromatography, 
2: Atomic absorption spectrometry, 
3: other (                     ) 

 

Na+ 

1: Ion chromatography 
2: Atomic absorption spectrometry, 
3: Flame emission spectrometry, 
4: other (                     ) 

 

K+ 

1: Ion chromatography 
2: Atomic absorption spectrometry, 
3: Flame emission spectrometry, 
4: other (                     ) 

 

Cl– 

1: Ion chromatography  
(a: with suppressor, b: no suppressor), 

2: Spectrometry (a: Mercury(II)thiocyanate, b: other), 
3: other (                              ) 
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Form 3.3.4c Adopted analytical method for inland aquatic environment monitoring (mandatory) 
 (continued) 

Monitoring 
item Adopted analytical method 

Manufacturer and type 
Upper: manufacturer 

 Lower: type 

DOC or TOC 1: Total organic carbon analyzer, 
2: Wet-oxidation method,  3: other (               )  

Chlorophyll a 1: SCOR/UNESCO method, 2: other (              )  

Total P 1: Potassium peroxodisulfate decomposition, 
2: other (                                      )  

Total N 
1: Ultraviolet absorption spectrometry, 
2: Hydrazinium sulfate reduction, 
3: other (                                      )

 

SS 1: Gravimetry (1 mm glass fiber filter filtration) 
2: other (                                      )  

Total 
dissolved Al 

1: Atomic absorption spectrometry with graphite furnace,
2: ICP/AES or ICP/MS 
3: other (                     ) 

 

Reactive Al 1: Lumogallion method,  2: Spectrometry, 
3: other (                     )  

COD 
1: Potassium bichromate method, 
2: Acidic potassium permanganate method, 
3: other (                                    ) 

 

DO 1: DO meter, 2: Winkler-modified sodium azide method, 
3: other (                                    )  

 

Form 3.3.4d Adopted analytical method suggested for lake sediment and their pore water 

Name of monitoring laboratory  

Monitoring item Adopted analytical method 
Manufacturer and type
Upper: manufacturer 

Lower: type 

NO3
– 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry (a: Cadmium reduction, b: other), 
3: other (                              ) 

 

NH4
+ 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: Indophenol blue,  b: Nessler’s reagent,  c: other), 

3: other (                              ) 

 

SO4
2–

 

1: Ion chromatography 
(a: with suppressor, b: no suppressor), 

2: Spectrometry 
(a: BaCrO4, b: BaCrO4-Carbazide, c: other), 

3: other (                              ) 

 

210Pb 1: Isotope ratio mass spectrometry, 
2: other (                                  )  

Pb 
1: Atomic absorption spectrometry with graphite furnace,
2: ICP/AES or ICP/MS 
3: other (                                  ) 
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Check list of site audit  
for wet deposition monitoring site 

 
 

organization  
position in charge of 

management  
person who was 

audited  
date of audit  

person who carried 
out audit 

 

 
Site classification 

 
site classification remote rural urban 

 
Local condition of monitoring site 

Note: Although descriptions below are not applied for urban sites, results 
should be recorded to describe the state of monitoring sites. 

 
The collector should be in an open, flat, grassy area far enough from trees, hills, 
and other obstructions to avoid adverse effects on sampling. 
 
No obstructions should be within a few meters of the collector, and no object 
should shade the collector. 

 
The horizontal distance between a large obstruction and the collector should be at 
least twice the obstruction’s height, or the top of an obstruction as viewed at least 
twice the obstruction’s height, or the top of an obstruction as viewed 

 
The collector should be a minimum off 100 m from local emission and 
contamination sources such as waste disposal sites, incinerators, parking lots, 
open storage of agricultural products, and domestic heating. 
 
The collector and rain gauge (and dry deposition collector) should be in the same 
immediate area but no closer than 2 meters. A line drawn between the rain gauge 
and the wet deposition collector should be perpendicular to the prevailing wind 
direct (specifically during seasons where precipitation events are common). 
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Site management 
 

Position and person in charge of site maintenance and/or sample collection 
 

Are manuals and standard operation procedures (SOPs) are properly used? Are 
they stored at or carried to the monitoring station?  

 
Are on site operations recorded precisely on a field sheet? Are past field sheets 
carried to the site to refer?  

 
Are there any measures to keep the site out of lightning?  

 
Is abnormal value by unnatural factors recorded on a field book and treated as a 
missing value?  

 
 

Meteorological monitoring  
 

Are Meteorological instruments checked periodically?  
 

Is standard rain gauge work properly? Are two metal nets set on the receiving 
funnel to avoid dusts coming into? In the cold area, is a heater or other measures 
to prevent the instruments being frozen are equipped?  

 
 

Wet deposition sampling and monitoring 
 

Information of the sampler: type, manufacturer and date of manufactured and 
installed 

 
Does a lid of sampler open within 1 minute after the precipitation starts? Does it 
close immediately after the precipitation stops? In cold area, is a heater 
appropriately used?  

 
Are precipitation samples are protected from the contamination by dry 
deposition? Are parts of instruments which contact with the samples chemically 
inert?  

 
Sample collection frequency and its start/finish time 
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Is a field blank program carried out?  
 

State of contamination and exchange frequency of the tube between collection 
funnel and sample bottle 
  
Are plastic gloves used for on-site sample collection? 

 
State of on-site sample preservation (usage of refrigerator or usage of biocide) 

 
State of sample transportation (e.g. time needed for transportation to laboratory) 

 
 

Overall review, notes 
 
 

Outline of monitoring site 
 

Instruments arrangement on site 
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Pictures 

 
� Overview: should be taken from an enough distance to describe surrounding 

state of the sampler 
� Eight direction: should be taken from the funnel of rain sampler 
� Sample collection: funnel of rain sampler 
� Instruments: outside view, inside 
� Sample transportation: container, usage of coolant 
� Others 
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