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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 
 

 

REPORT OF THE MEETING 
 

I. Introduction 

 

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

Network in East Asia (EANET) was held in Niigata, Japan on 28–30 September 2004. The 

Acid Deposition and Oxidant Research Center (ADORC) as the Network Center for 

EANET organized the meeting, in collaboration with United Nations Environment 

Programme Regional Resource Centre for Asia and the Pacific (UNEP RRC.AP) serving as 

the Secretariat for EANET, and in cooperation with the Ministry of Foreign Affairs and the 

Ministry of the Environment of Japan, Niigata Prefecture and Niigata City. 

 

2. The Meeting was attended by senior technical managers from eleven participating countries, 

namely, Cambodia, China, Indonesia, Japan, Lao P.D.R, Malaysia, Mongolia, Philippines, 

Russia, Thailand and Viet Nam, who are responsible for technical issues on EANET 

activities in each country. The Republic of Korea could not send its representative. The 

representative of Myanmar attended the meeting as an observer. 

 

3. The Meeting was also attended by experts from Japanese universities, research institutes, 

local governments and relevant bodies as resource persons. Researchers of relevant 

institutes in Niigata were invited as observers to the Meeting.  

 

4. The list of participants is attached as Annex. 

 

 

II. Opening of the Meeting (Agenda Item 1) 

 

5. The session was opened by the Secretariat of EANET, Dr. Jiang Wei, Coordinator delivered 

the opening address. 

 

6. Dr. Tsumugu Totsuka, Director General of ADORC, made the introduction of the Meeting 

organization. 

 

 

III. Election of the officers (Agenda Item 2) 
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7. Ms. Veronika Ginzburg from Russia and Mr. Zheng Haohao from China were elected as 

co-chairpersons of the Meeting.  

 

 

IV. Adoption of the agenda (Agenda Item 3)  

 

8. The Meeting adopted the agenda as proposed by the Network Center (NC). 

 

 

V. Review of the recent scientific and technical activities of EANET (Agenda Item 4) 

 

9. NC presented a brief report on the scientific and technical activities of EANET since the 

Fourth Session of the STM Meeting. The progress and important achievements of EANET 

were introduced. The necessity of closer coordination was pointed out for the submission of 

monitoring data and technical assistance. 

 

10. NC introduced the overview of the questionnaire survey on the national training activities in 

the participating countries in 2003 including the contents of the training. 

 

11. Ms. Adelaida Roman, Programme Officer of the EANET Secretariat, made a presentation 

on outcomes of the First Session of the Working Group for Future Development of EANET 

(WGFD1) held on 19-20 August 2004. The contents of draft Terms of Reference and draft 

Work Plan of the Working Group for Future Development of EANET (WGFD) were 

introduced as well as reporting on performance of the Secretariat and NC. The discussion on 

the draft Work Program and Budget for EANET in 2005 was overviewed with special 

emphasis to preparation of the first periodic report on the state of acid deposition in East 

Asia and topics on EANET budget.  

 

 

VI. Overview of the EANET activities of the participating countries presented by the 

Network Center and the participating countries (Agenda Item 5) 

 

12. NC presented an overview of national monitoring plans in the participating countries based 

on the information for 2003. Lao PDR reported the first national monitoring plan. 

 

13. The participating countries made presentations on the EANET monitoring activities in their 

individual country. Major discussions on this topic included the following: 

 

The importance of promotion of public awareness for the EANET activities, monitoring 
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activities on the acid deposition and its effect on environment was expressed by almost all 

the presenters. 

 

i. Cambodia 

- It was appreciated for Cambodia to implement and show the first monitoring data for 

EANET. 

- For implementing the activities such as air quality monitoring, survey of acid 

deposition and promotion of public awareness, Cambodia encountered some 

constraints like human resource, financial support and analytical equipment. 

- It was recommended to use photos in order to give information about the location of 

monitoring site. 

 

ii. China 

- Overview of EANET monitoring activities in China was presented. National annual 

workshop and training programs in China were also presented. 

- China introduced that start of filter-pack monitoring in Zhuhai and Xiamen was 

decided at the annual workshop in March 2004. NC was requested to support 

Chinese filter-pack monitoring from technical aspect. 

- The possibility to establish a new EANET monitoring site among some candidate 

monitoring sites was clarified. 

 

iii. Indonesia 

- The activities of members of national network on acid deposition in Indonesia were 

introduced with remark on changing the name of EMC. The development of new 

monitoring sites in Eastern part of Indonesia was pointed as one of the activities of 

National Center. Also 3 monitoring sites are proposed for soil and vegetation 

monitoring. The brief information on other monitoring sites in North Sumatra, North 

Sulawesi and Central Kalimantan was presented. 

- It was clarified that the sampling of wet deposition with bulk samplers is performed 

on the daily basis by trained personal of local authorities. This bulk sampling 

measurement was established according to the national program to support 

environmental researches by relevant monitoring data. 

- The soil and vegetation monitoring data were submitted to EMC for consideration. 

After that the data are supposed to be sent to NC soon. 

 

iv. Japan 

- Japan introduced the national acid deposition survey conducted since 1983 and the 

long-term monitoring plan launched from 2003 as well as the national monitoring 

plan for EANET. 
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- In particular, Lake Ijira was introduced as a site where a sharp peak of Al discharge 

from soil into the river was observed around 1995 in the study of the data obtained in 

the 20-year survey. The Ministry of the Environment of Japan plans to convey an 

intensive research in order to examine the cause of the phenomenon by applying 

catchment analysis if the budget is approved. 

 

v. Lao P.D.R. 

- It was appreciated that wet deposition monitoring was started in October 2003 at the 

interim monitoring site at Science Technology and Environment Agency (STEA). 

Precipitation amount, pH and EC had been monitored on daily basis. 

- Lao PDR requested assistance from NC, EANET secretariat, the participating 

countries of EANET and other international organizations to implement its 

monitoring activities due to some constraints on human resources, financial supports 

and analytical equipments. 

- It was pointed out that the duplicate analysis should be recommended as the first step 

of QA/QC activities. 

- The readiness to implement the public awareness activities in cooperation with 

EANET was expressed. 

   

vi.  Malaysia 

- Danum Valley was added to the wet and dry deposition monitoring as remote site in 

2004. It was clarified that inland aquatic environment monitoring at the Danum 

Valley was planned and soil and vegetation monitoring is being explored. 

- Inland aquatic environment monitoring will start as experimental basis in Semenyih 

Dam near Petaling Jaya from 2004 and in Danum Valley from 2005. 

- In Tanah Rata, SO2, NOX, CO and O3 monitoring using a set of automatic monitors 

was started in April 2004 and PM10 monitoring using TEOM system began in 

December 2003. 

- It was reported that the data of organic acid in rainwater were reported to NC from 

2003. 

- Filter Pack stand and holder were upgraded in 2004 for long term monitoring. 

- Seasonal variation of SO2 monitored by passive sampler was discussed. 

- The public awareness and training activities in Malaysia continued to be conducted. 

- Expert from Malaysia will attend the individual training course of ADORC. 

 

vii. Mongolia 

-  Overview of EANET monitoring activities in Mongolia was presented. Capacity 

building and public awareness activities were also presented. 

-  It was introduced that soil monitoring in Mongolia will be started based on the 
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experiences of the joint study with NC on plant sensitivity to acid deposition. 

- Some difficulties and problems were also introduced, such as lack of necessary 

equipment, problems on repairing equipment, monitoring in winter season, and so 

on. 

 

viii. Philippines 

- It was confirmed that wet sampler and filter pack monitoring system were operated 

successfully after some repair. 

- Current research activity, monitoring of six lakes in San Pablo Laguna, was 

explained. 

- Many training activities were planned and carried out in 2003 and 2004. 

- It was clarified that Pandin Lake will be nominated in EANET as a monitoring site 

for inland aquatic environment in the Philippines, since Mojicap Lake no longer 

meets the EANET criteria. 

 

ix. Russia 

- It was clarified that a new monitoring site for inland aquatic environment, 

Pereemnaya River, started to operate in 2004. 

- It was commented that soil, vegetation and inland aquatic monitoring programmes 

were planned to start at Primorskaya site in 2005. 

- National training activities, which include a number of individual and group training 

courses, were introduced. 

- It was explained that acid deposition brochure was prepared and printed in 2004 in 

the framework of the joint project with Joetsu Environmental Science Center. 

- It was informed that disclosed Russian EANET site’s monitoring data are included in 

National Review on the State of Background Environment since 2001. 

 

x. Thailand 

- Thailand changed the sampling strategy of the filter pack method to conduct 

continuous sampling following the recommendation by NC. 

- In Pathumthani site, dry deposition monitoring by filter pack method was started in 

2004. 

- Crosscheck among different laboratories is done by means of the inter-laboratory 

comparison projects of EANET. 

 

xi. Viet Nam 

- The national monitoring network on acid deposition has been established and 24 

stations with rainwater sampler, automatic monitors, etc. are operated in the 

network. The National Monitoring Plan for EANET will be revised after approval 
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of the government of Viet Nam. The revised plan includes addition of new 

monitoring sites in the south and central Viet Nam. 

- Wet deposition monitoring is carried out by weekly sampling in the EANET 

monitoring sites such as Hanoi and Hoa Binh, but the monitoring is done by 10-day 

sampling in the national network. It was stressed that harmonization should be 

considered when national monitoring sites would be designated as EANET 

monitoring sites based on the discussion on this issue in SAC3 in 2003. 

- It was clarified that candidates for new monitoring sites on soil/vegetation and 

inland aquatic environment were proposed in the revised National Monitoring Plan. 

- NC recommended that Viet Nam would submit the O3 and PM10 data monitored in 

Hanoi as the data of dry deposition monitoring. 

 

14. As an observer, representative of Myanmar commented that information on environmental 

monitoring activities was presented earlier together with institutional situation on the 

environmental management. He expressed his thanks for possibility to update his knowledge 

on EANET progress. 

 

 

VII. Consideration of a preliminary draft data report on the acid deposition monitoring in 

2003 (Agenda Item 6) 

 

15. NC presented a preliminary draft data report on the acid deposition in the East Asian Region, 

2003. It was informed that Korea did not submit the monitoring data in 2003 before STM5. 

Major explanation and discussions on this topic included the following: 

 

i. Wet deposition monitoring data 

- NC explained that the format of tables for data from individual sites was changed. 

- Two monitoring sites, Ochiishi-Japan and Vientiane-Lao P.D.R., were added from 

2003. 

- It was suggested that NC should add the note to the figure of R1 and R2 when 

additional ions were measured. 

- It was pointed out that the deadline of preparing draft Data Report would be 20th 

October. 

 

ii. Dry deposition (air concentration) monitoring data 

- The procedure on calculation of detection limit for particulate components measured 

by Filter Pack method was explained. The evaluated values of 3� for each component 

are presented in draft Data Report as the reference. 
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iii. Soil and vegetation monitoring data 

- The survey was carried out as appropriate according to the EANET Technical 

Manual in most sites but there are still some subjects to be improved. As one of the 

subjects, it was stressed that soil samples should be collected by fixed depth. 

- Tree decline was observed in Lake Ijira, Japan, where specific phenomena such as 

decrease of soil pH and inflow-river water pH were reported. NC explained that 

implication between the tree decline and the phenomena was not verified. It was also 

announced that a Japanese expert would make a presentation on this issue in the First 

Scientific Workshop on Evaluation of the State of Acid Deposition in East Asia, 

which would be held in October 1, in conjunction with STM5. 

- Soil type by the FAO/UNESCO or comparable classification systems has not been 

reported in some monitoring sites. It was pointed out that monitored soil should be 

classified by using appropriate international taxonomy. 

 

iv. Inland aquatic environment monitoring data 

- It was suggested that the seasonal variation of ion concentration of River Krestovka 

in Russia should be evaluated. 

- It was required that all mandatory parameters of inland aquatic environment 

monitoring should be measured. 

- It was stressed that the properties including photograph and information of 

monitoring lakes/rivers should be reported to NC. 

- It was requested that the lakes of low alkalinity and EC should be selected as inland 

aquatic monitoring site. 

 

16. NC presented a progress on a detailed mechanism of the procedures on data and 

information disclosure to invite comments by the participants. Major explanation and 

discussions on this topic included the following: 

 

- Disclosed verified data and information could be provided upon the request by 

sending CD as the first step. 

- Information on dissemination of disclosed data on CD will be announced at the 

EANET website by the end of 2004 together with registration form for request. 

- The distribution of disclosed data through download from EANET website was 

suggested as the second step and could be available after completeness of technical 

tasks and establishment of registration system. 

- Requested data should be available for non-commercial use only. However, further 

consideration is required for clarification how to classify and distinguish the 

non-commercial purpose of data use. 
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VIII. Consideration of preliminary draft reports on inter-laboratory comparison projects in 

2003 (Agenda Item 7) 

 

17. NC presented preliminary draft reports on inter-laboratory comparison projects on wet 

deposition, soil, and inland aquatic environment in 2003. Major discussion on this topic are 

as follows: 

 

- It was commented that training is important to improve monitoring data quality and 

suggested that the result of QA/QC activity should be compared with previous years. 

NC responded that the suggestion will be considered. 

 

- It was clarified that NC could not inform the laboratories on the actual values of 

concentration in samples until all of analytical results have been received and 

verified by NC. Participating laboratories were requested to conduct analysis as 

soon as possible after receiving of samples and submit the results before March 15, 

2005. Because many laboratories submitted their results after mentioned deadline, 

even till August, NC had limited time to prepare Inter-laboratory comparison 

reports for consideration at STM5 and to investigate data and corresponding 

information in detail. 

 

- To improve a coordination with participating countries in this field, the following 

were suggested: 

NC would consider a possibility to send samples of inter-laboratory comparison 

projects earlier than last year;  

the participating laboratories should make efforts to submit a whole set of requested 

data as soon as they are prepared even before the established deadline;  

NC would inform participating laboratories on prepared values of concentrations 

after the receiving and verification of the whole set of analytical results and 

information. 

 

i. Project on wet deposition in 2003 

- If a laboratory reports flagged data, NC should clarify the reason referring to the 

data submitted in the previous years from the same laboratory to improve data 

quality.  

- The discussion is expected to be continued on the application of the Youden 

diagram approach to data examination. 

 

ii. Project on soil in 2003 
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- It was pointed out that the inter-laboratories precision of this project was clearly 

improved compared with the previous projects because of the standardization of the 

analytical/reporting procedures. 

 

iii. Project on inland aquatic environment in 2003 

- It was pointed out that the artificial sample should be measured as soon as possible 

after arriving at the laboratory for obtaining reliable data of NH4
+ because the 

sample was not sterilized. 

- The standard deviation of results on Cl- measurements was lower than that of the 

artificial sample for wet deposition project. As a possible explanation, it was 

suggested that the concentration was higher in the sample for inland aquatic 

environment than in the sample for wet deposition. 

- NC requested the participating countries to submit the calibration curves and 

chromatograms for measurement of the sample. 

 

 

ⅳ. Information on principal international inter-laboratory comparison projects 

- It was clarified that NC participates in three comparison projects: NADP (USGS), 

WMO (QS/SAC Americas) and EMEP (CCC). However for the time being NC does 

not intend to invite laboratories outside of EANET to participate in EANET QA/QC 

project; 

- It was suggested that several DQOs should be set up in the future taking into account 

the experiences of previous QA/QC activities; 

- WMO, NADP and EMEP distribute the diluted sample for the project. In EANET, it 

was clarified that the concentrated sample can be used as a reference material 

because many laboratories want to get the condensed sample as a test sample. 

 

18. NC made a presentation on the results of Questionnaire Survey on Participation in 

International Inter-laboratory Comparison, which had been sent to the participating 

countries in July 2004. NC was requested to assist the participating countries when they 

apply to the international inter-laboratory comparison projects. 

 

19. NC made a presentation on the QA/QC activities on filter pack method in EANET. NC 

implemented two test studies, filter stability test and addition and recovery test. And taking 

the results of these tests into account, NC prepared the preliminary plan of 1st 

inter-laboratory comparison survey. NC clarified that transportation test had been done and 

the result will be reported on STM6 and SAC5 in 2005. Some explanation were done as the 

follows:  
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- Concerning the number of analyzed filter, 3 filters were analyzed on every analysis. 

- Clarified that the spiked amount of compounds for test was decided taking the 

average of air concentration of EANET in 2002 into account. 

 

 

IX. Consideration of improvement of the monitoring methodologies (Agenda Item 8) 

 

20. NC reported the issues to be discussed on dry deposition monitoring. Major discussion on 

this topic included the following: 

 

i. Priority chemical species 

- It was suggested that Na+ should be also included in the list of proposed priority 

chemical species because it could be used to calculate nss-SO4
2- and nss-Ca2+ as the 

indicator of sea salts. 

- Passive sampler could be applied to NO2 monitoring in rural and remote areas. 

- The availability to monitor proposed priority chemical species was clarified. 

- It was introduced that the first session of WGFD held on 19-20 August 2004 

emphasized the importance of extension of the monitoring activities for some air 

quality indicators such as ozone and sulfur dioxide. 

 

ii. Size of particulate matter 

- It was pointed out that fine particle sampling such as PM2.5 only was not suitable 

for acid deposition monitoring because PM2.5 was measured generally for the 

purpose of health problem. Acidic substances in coarse particles should not be 

ignored for acid deposition monitoring. 

 

iii. QA/QC for dry deposition monitoring 

- It was suggested that a secondary standard ozone generator calibrated by the 

Standard Reference Photometer could be used for circulation among EANET sites 

in order to implement inter-calibration for O3 monitoring. 

 

iv. Unit  

- Merit and demerit were discussed to use each unit. The following were pointed out 

but need further discussion. 

- As for gas, ppb is widely used and it doesn’t depend on temperature and pressure. 

- As for particulate matter, generally its mass was measured after sampling therefore 

µg/m3 is accustomed. PM could not use nmol/m3 because of unknown components. 

- Molar unit is based on the SI (System International) unit. It could be applied to both 

gaseous and particulate components and to comparison with wet deposition 
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components. 

 

v. Filter pack method 

- It was emphasized that flow rate of the 4-stage filter pack method could be 

increased to 2 L/min in the case of non detected concentrations according to the 

Technical Document for Filter Pack Method in East Asia. 

 

21. NC made a presentation on activities in line with the Strategy Paper for Future Direction of 

Soil and Vegetation Monitoring of EANET. Major discussion on this topic included the 

following: 

 

- Task Force of Soil and Vegetation Monitoring is preparing the sub-manual on forest 

vegetation monitoring as one of the activities, and the monitoring on lichens as a 

bio-indicator is included as one of possible contents of the sub-manual. It was 

introduced that some EANET participating countries such as Thailand, Russia and 

Japan had experiences on lichens monitoring for assessment of air pollution/acid 

deposition. 

 

22. NC made a presentation on evaluation of overall precision on wet deposition monitoring 

based on the research performed at the Niigata-Maki national monitoring station. 

 

 

X. Consideration of the research activities on acid deposition (Agenda Item 9) 

 

23. NC introduced the on-going research activities on acid deposition, that are a joint research 

project with Russia on evaluation of atmospheric environment in East Siberia and 

Primorsky Region, a joint research project with Thailand on dry deposition flux, a joint 

research project with Mongolia on plant sensitivity to acid deposition, and collaboration 

with existing initiatives on developing emission inventory and numerical modeling. Major 

discussion on this topic included the following:  

 

i. Joint project with Russia on evaluation of atmospheric environment in East Siberia 

and Primorsky Region 

- Mongolian participant was interested in the results of air mass trajectory analysis 

because the study area was located in the border area between Russia and Mongolia. 

- Relationship between air mass trajectory and air concentration was discussed. 

 

ii. Joint project with Thailand on dry deposition 

- Uncertainties of SO2 deposition velocities were explained. 
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- Indication of exact range of observed SO2 deposition velocities was requested. 

- Diurnal variation of O3 deposition velocity especially in nighttime was discussed. 

 

iii. Joint project with Mongolia on plant sensitivities 

- The results show that a few sensitive herbaceous species to SO2 and O3 were found 

by exposure test in the controlled condition, and root/shoot (R/S) ratio of one 

sensitive species decreased by exposure to both pollutants. NC explained that they 

had not measured the R/S ratio of this species in the field but the survey for this 

indicator plant should be carried out in the near future.  

- It was clarified that mean concentration of O3 for two weeks was measured by using 

the passive sampler in the Bogdkhan Mountain. An expert suggested that 

concentration of O3 in daytime would be significantly higher in summer season. 

- NC introduced European experiences on evaluation of O3 effects. Specific symptoms 

of O3 injury were identified and might be separated from other effects such as fungal 

infection and SO2. The sub-manual of ICP Forests suggested monitoring design such 

as number of trees/leaves systematically for the observation. 

 

iv. Collaboration with existing initiatives on emission inventories and numerical 

modeling 

- Collaboration with MICS-Asia was mainly introduced. The details can be obtained 

on the website maintained by NC.  

- Preliminary analysis of MICS-Asia was presented and model performance was 

discussed. 

- It was clarified that collaboration between MICS-Asia and joint research project with 

Russia would be an interesting issue. 

- EANET data will be used to validate model performance.  

- It was clarified that modeling teams ought to use the emission inventory which was 

prepared for MICS-Asia. 

- It was suggested that clarification for the details of each model and input data is 

important. 

- Regarding including development of emission inventory into research activities of 

EANET, NC explained that the necessity of correspondent elaboration of scope of 

EANET activities and relevant documents could be considered and discussed by IG, 

SAC and WGFD. The successful results of MISC-Asia Phase II will promote the 

progress in this field and NC will start consideration on related technical and 

organizing problems. 

 

24. NC presented a draft proposal for future research activities of highest priority to be 

conducted for relatively shorter period. The development of plan how to prepare the first 
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periodic report and a draft program on research activities for 5 years to be included into 

5-year Medium Term Plan was suggested as the further steps toward elaboration of these 

research activities. Major recommendation on this topic included the following: 

 

- The proposal on development and publication of QA/QC report of EANET was done 

with reference to similar publication in EMEP program; 

- It was clarified that research activities in EANET are suggested to be conducted 

internationally under the cooperation among participating countries and NC. It was 

also pointed out that each participating country may suggest their proposal for 

research taking into account the objectives of EANET and suggested direction of 

research activities; 

- The explanation on the definition of highest priority research was done based on 

previous documents of STM and SAC meetings. 

 

 

XI. Other issues (Agenda Item 10) 

 

25. Dr. Hajime Akimoto made a presentation on “Distribution of acid rain and ozone in East 

Asia”. Distributions of simulated rainwater pH and ozone concentration in East Asia were 

introduced. Moreover, exposure index of ozone for vegetation by means of AOT40 and 

SUM06 were also introduced. He suggested that air quality monitoring of ozone and 

aerosols and modeling activities should be included in the EANET activities for its future 

development taking into account the linkage of air pollution and climate change issue and 

the mitigation policy issue, respectively. The pH simulation results were mainly discussed. 

 

26. Dr. Hiromasa Ueda made a presentation on “Change of air quality and secondary 

environmental acidification caused by eruption of Miyake volcano”. Impact of the volcanic 

gas on the air quality evaluated by the model simulation was introduced. The availability of 

assessment using model simulation together with monitoring results was emphasized. 

 

 

XII. Visit to a facility relevant to acid deposition 

 

27. The participants visited Shinden Refuse Incineration Center of Niigata City. 

 

 

XIII. Wrap-up of the Meeting (Agenda Item 11) 

 

28. This report was considered and adopted. 
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XIV. Closing of the Meeting (Agenda Item 12) 

 

29.  The Meeting was officially closed. 
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The Fifth Senior Technical Managers’ Meeting  
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28-30 September 2004, Niigata, Japan 

 

 
 

Agenda 
 
1. Opening of the meeting  
 

2. Election of the officers 
 

3. Adoption of the agenda 
 

4. Review of the recent scientific and technical activities of EANET  
 

5. Overview of the EANET activities of the participating countries presented by the Network 

Center and the participating countries 

 

6. Consideration of a preliminary draft data report on the acid deposition monitoring in 2003 
 

7. Consideration of preliminary draft reports on inter-laboratory comparison projects in 2003 
 

8. Consideration of improvement of the monitoring methodologies 
 

9. Consideration of the research activities on acid deposition 
 

10. Other issues 
 

11. Wrap-up of the meeting 
 

12. Closing of the meeting 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 

 
 

Annotated Agenda 
 
1. Opening of the Meeting  

The Meeting will be opened by the Secretariat and the Network Center 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. Review of the recent scientific and technical activities of EANET  
The Network Center will present a p aper describing the EANET activities since STM4 

(held on 1 through 3 October 2003 in Niigata) from scientific and technical viewpoints. 

The Meeting will be invited to review this document. The Network Center wil l explain 

the result of Questionnaire Survey for National Training Activities of th e participating 

countries in 2003. 

 

5. Overview of the EANET activities of the participating countries presented by the Network 

Center and the participating countries 
The Network Center will present an overview of the national monitoring plans including 

the revision of them after 3rd Session of the Scientific Advisory Committee (SAC3). The 

EANET activities of the participating countries will be presented by the representatives of 

participating countries. The meeting will be invited to review the EANET activities 

implemented by the participating countries. 

 

6. Consideration of a preliminary draft data report on the acid deposition monitoring in 2003 
The Network Ce nter will present a preliminary draft data report on the acid deposition 

monitoring in 2003. The meeting will be invited to consider the document. 

 

The Network Center will introduce progress on detailed mechanism of the procedures on 

data and information disclosure and invite comments on the report. 
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7. Consideration of preliminary draft reports on inter-laboratory comparison projects in 2003 

The Network Cent er will present preliminary draft reports o n the i nter-laboratory 

comparison projects in 2003. The meeting will be invited to consider the documents. 

 

The Network Center will introduce existing international inter-laboratory comparison 

projects and QA/QC activities on filter pack monitoring of EANET. The meeting will be 

invited to make comments on the report. 

 

8. Consideration of improvement of the monitoring methodologies 
Regarding monitoring methodology, the Network Center will present issues on dry 

deposition monitoring and wet deposition monitoring. The meeting will be invited to 

discuss and comment. 

 

The Network Center will explain the development of sub-manual on forest monitoring and 

the issues to be discussed. 

 

9. Consideration of the research activities on acid deposition 
The Network Center will introduce ongoing research act ivities on aci d deposition, the 

collaboration with existing initiatives on developing emission inventories and numerical 

modeling, as well as discussion paper on research activities of highest priority. The 

participants will be invited to make comments and suggestions. 

 

10. Other issues 
The experts from relevant organizations will make short presentations on their recent 

activities. The meeting will consider any other issues raised by the participants. 

 

11. Wrap-up of the meeting 
The Meeting will be invited to consider and adopt its report. 

 

12. Closing of the meeting 
The meeting will be closed by the chair. 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 

 
 

Program 
 
Tuesday, 28 September 2004 (First Day) 

 

09:00-09:30    Registration  
 

09:30-10:00    Openin g 
- Opening address by the Secretariat for EANET 
- Introduction of the Meeting organization 
- Election of Chairperson etc. 
- Adoption of the agenda 
 

10:00-10:30    Cof fee break 
- Explanation on equipment and labs in ADORC. 

 
10:30-11:00    Review of the recent scientific and technical activities of EANET  
 
11:00-11:30    Discussions (questions and answers) 
 
11:30-12:30    Overview of the EANET activities of the participating countries presented by 

the Network Center and the participating countries (about 18 minutes for each)      
(including questions and answers) 

               
- Network Center 
- Cambodia 
- China 
 

12:30-14:00    Lu nch break 
 
14:00-15:30    Overview of the EANET activities of the participating countries presented by 

the Network Center and the participating countries (about 18 minutes for each)    
(continued) 

 
- Indonesia 
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- Japan 
- Lao PDR 
- Malaysia 
- Mongolia 

 
15:30-16:00    Cof fee Break 
 
16:00-17:30    Overview of the EANET activities of the participating countries presented by 

the participating countries (about 18 minutes for each)      
(continued) 

 
- Philippines 
- Russian Federation 
- Thailand 
- Viet Nam 

 

18:30-      Reception 

 

Wednesday, 29 September 2004 (Second Day) 

 
09:00-10:00    Considera tion of a preliminary draft data report on the acid deposition 

monitoring in 2003  
(including questions and answers) 

 
10:00-11:00    Considera tion of preliminary draft reports on inter-laboratory comparison 

projects in 2003   
(including questions and answers) 

 
11:00-11:30    Cof fee break 
 
11:30-12:30    Consideration of improvement of the monitoring methodologies  

(including questions and answers) 
 
12:30-14:00    Lu nch break 
 
14:00-15:30    Consideration of improvement of the monitoring methodologies  

(continued) 
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15:30-16:00    Cof fee break 
 
16:00-17:30    Consideration of the research activities on acid deposition   
 
 

Thursday, 30 September 2004 (Third Day) 

 
09:00-10:30    Consideration of the research activities on acid deposition  

(continued) 
       
10:30-11:00    Other issues 
  
11:00-12:30    Visit to a facilities to relevant acid deposition  
 
12:30-14:00    Lu nch break 
 
14:00-16:00    W rap-up of the meeting 
 
16:00       Closi ng of the meeting 



 



EANET/STM 5/inf.1 
  

The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 

 
List of Documents 

 

EANET/STM 5/3/1  Agenda 

EANET/STM 5/3/2  Annotated Agenda 

EANET/STM 5/3/3  Program 

EANET/STM 5/4/1 Report on the Scientific and Technical Activities of EANET since the 

Forth Senior Technical Managers’ Meeting 

EANET/STM 5/4/2 National Training Activities in the Participating Countries of EANET 

in 2003 

EANET/STM 5/4/3 Overview of the Major Outcomes of the First Session of the Working 

Group on Future Development (WGFD1) of EANET  

EANET/STM 5/5 Overview of the National Monitoring Plans of the Participating 

Countries 

EANET/STM 5/6/1 Data Report on the Acid Deposition in the East Asian Region 2003 

(Preliminary Draft) 

EANET/STM 5/6/2 Progress on the Detailed Mechanism of the Procedures on Data and 

Information Disclosure 

EANET/STM 5/7/1 Report of the Inter-laboratory Comparison Project 2003 on Wet 

Deposition (Preliminary Draft) 

EANET/STM 5/7/2 Report of the Inter-laboratory Comparison Project 2003 on Soil 

(Preliminary Draft) 

EANET/STM 5/7/3 Report of the Inter-laboratory Comparison Project 2003 on Inland 

Aquatic Environment (Preliminary Draft) 

EANET/STM 5/7/4 Information on Principal International Inter-laboratory Comparison 

Project (on Wet Deposition) 

EANET/STM 5/7/5 QA/QC Activities on Filter Pack Method of EANET 

EANET/STM 5/8/1 Issues to be Discussed on Dry Deposition Monitoring of EANET 

EANET/STM 5/8/2 Activities in line with “The Strategy Paper for Future Direction of Soil 

and Vegetation Monitoring of EANET” 

EANET/STM 5/8/3 Evaluation of Overall Precision on Wet Deposition Monitoring 

EANET/STM 5/9/1 Review of Ongoing Research Activities 

EANET/STM 5/9/2 Proposal for Future Research Activities of Highest Priority 

EANET/STM 5/11 Report of the Meeting 

EANET/STM 5/inf.1 List of Documents 

 

* Following draft meeting documents (which were approved at the Fourth Session of the Scientific  



Advisory Committee (SAC4) in November 2004 with some modification, and final versions were  

published separately and issued on the website) are not included in the PDF files. 

 

・ Preliminary Draft Data Report 2003 

・ Preliminary Draft Report on the Inter-laboratory Comparison Project 2003 

 



EANET/STM 5/4/1 
Page 1 

The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 

 

 

Report on the Scientific and Technical Activities of EANET 

since the Fourth Senior Technical Managers’ Meeting 

 
I.  INTROD UCTION 

 

1. The Senior T echnical Managers’ Meeting (STM) of the Acid Deposition Monitorin g 

Network in East Asia (EANET) was organized annually by the Network Center (NC) since the start 

of EANET activities on the regular basis in January 2001. These Meetings were attended by senior 

technical managers of all participating  countries, who are responsible for monitorin g operations 

and technical issues on EANET activities in their country. The number of topics discussed at  STM 

were concerned the progress on scientific and technical matters related to EANET , national 

monitoring activities and data, results of inter-laboratory comparison projects and other issues to be 

considered further at the Scientific Advisory Committee of EANET.  

 

2. The Fourth Senior Technical Managers’ Meeting (STM4) was held 1-3 Oct ober 2003 in 

Niigata, Japan to discuss the im portant technical issues on EANET activities of the second year on 

regular basis. The Meeting was attended by  senior technical managers of all participating countries 

and also by  experts from Japanese un iversities, research institutes, local govern ments and other 

relevant bodies. Proceedings and Summary  of the STM4 were prepared and printed at the 

beginning of 2004. This report presents a review of t he progress of EANET activities since STM4 

focusing on scientific and technical aspects. 

 

 

II.  COMPILA TION OF DATA 

 

3. Preliminary draft “Data Report on the Acid Deposition in the East Asia Region 2002” (Data 

Report 2002) was revised based on review at STM3 with refilling of missing monitoring data. After 

presentation and consideration of the draft Dat a Report 2002 at SAC3, NC fin alized it taking the 

comments of SAC members into account, and then distributed it to NFPs, Nat ional Centers, SAC 

members and other relevant or ganizations in February 2004. Data Report 2 002 was disclosed  

outside of EANET according to the “ Procedures on Data and Information Disclosure for the Acid  

Deposition Monitoring Network in East Asia (EANET)”.  
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4. The participating countries have submitted the data and related information obtained through 

the monitoring activities of EANET in 2003 to NC. Unfortunately, only a few countries had  

prepared their monitoring data b y the June 30, 2004 which was established as the date of dat a 

submission in the “Work Program and Bud get in 2004 for EANET” (EANET/IG 5/8).  NC has 

developed a preliminary draft “Data Report on the Acid Deposition in the East Asia Region 2003”  

for the consideration at the Fifth Senior Technical Managers’ Meeting (STM5).  

 

5. In response to the request from IG5,  NC established new EANET  website 

http://www.eanet.cc in March 2004. NC compiled all inform ation and m aterials from ADORC 

website in April-May 2004 to present here rele vant information on EANET  activities, such as 

EANET history, meeting docum ents, reports of inter-laboratory comparison projects and so on. 

New EANET publications such as “Data Report on the Acid Deposition in t he East Asia 2002 

(Data Report 2002)”, “Reports of Inter-laboratory Comparison Projects in 2001” were prepared for 

dissemination among the participating countries,  as well as for other countries, relevant 

organizations and individuals through download of electronic files.  

 

 

III.  SUPPOR T TO TASK FORCES 

 

6. NC continued the service as the secretariats of the Task Force on Dry Deposition Monitoring, 

the Task Force on Soil and V egetation Monitoring, and the Network of Soil and V egetation 

Specialists to promote the improvement of monitoring methodologies.  

 

7. Following the endorsement of the “Technical Document for Filter Pack Monitoring i n East 

Asia” at SAC3, NC as the Secretariat of the Task Force on Dry  Deposition Monitoring published 

and distributed it to NFPs, Heads of National Centers, SAC members and the Task Force members 

in February 2004. 

 

8. As one of th e activity toward development of  “QA/QC Program for the Air Concentration 

Monitoring in East Asia” the NC conducted test studies of Filter Pack  for preparing the 

inter-laboratory comparison project as suggested by  SAC3. Taking into account the results of test s 

a preliminary plan and time schedule of the 1st inter-laboratory comparison survey was prepared for 

consideration. The co mments of participating countries will b e used for im provement of this 

proposal to be presented at the Fourth Session of Scientific Advisory Committee (SAC4).  

 

9. The Task Force on Soil and Vegetation Monitoring of EANET is preparing the sub-manual 

on forest monitoring as one of the activities in line with the Strategy Paper. NC as the Secretariat of 
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the Task Force supported this activity, and drafted the "Contents and authors for the sub-manual on 

forest monitoring in East Asia (Preliminary draft)" with sending to members of the Task Force and 

Network of Specialists for their consideration in January 2004. The document was revised based on 

the received comments/suggestions and finalized in March 2004. The leading authors of the 

respective (sub-) chapters have been pr eparing manuscripts based on the document. It is  expected 

that the sub-manual will be endorsed at the SAC5 in 2005. 

 

10. In line with the Strategy Paper for surely implementation of the monitoring in the respective 

EANET monitoring sites the Network Center as t he secretariat of the Task Force updated a 

document "Sampling Plan/Schedule for  Soil and  Vegetation Mon itoring of EANET 2003-2007" 

based on the National Monitoring Plans and the information through communication with 

participating countries. The latest inform ation in the document will be updated a gain after 

compilation of the data for 2003 to be reported to the Task Force and SAC4.  

 

 

IV. STRENGTHENING OF TECHNICAL CAPACITY IN THE PARTICIPATING COUNTRIES 

 

IV-1.  Dispatch of technical missions 

 

11. NC dispatches technical missions to the participating countries to exchange information and 

experiences, to provide technical advice and to disseminate the latest technical information. During 

the period si nce STM4 NC’s missions were sent to China and Philippines (January 2004), Viet 

Nam (February 2004), Malaysia (February/March 2004), Thailand (March 2004) and R. of Korea 

(March/April 2004), Russia (August 2003), Mongolia (in Septe mber 2004), Cambodia and Lao  

P.D.R. (September 2004). (See Annex: Technical Missions of NC since STM4).   

 

12. Missions visited network monitoring sites (bot h operated and candidate) and  laboratories, 

and conducted technical discussions with local expe rts on acid deposition and their impact as well 

as they provided an exchange of information and experiences o n regular-phase activities. These 

missions were considered as very  useful for NC in grasping the current and potential capaci ties of 

the participating countries as well as for the participating countries to have detailed technical 

discussions among various experts from relevant ag encies and academies. The reports of m issions 

were submitted to NFPs of visited countries after completion.  

 

13. NC dispatched an expert to China to provide technical support for national training programs 

on acid deposition monitoring of China in December 2003. 
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IV-2.  Implementation of the technical cooperation programs  

 

14. In order to start wet deposition monitoring in C ambodia and Lao P .D.R., monitoring 

equipment such as pH meters, electric conductivit y meters, consumable supplies and standard  

reference materials for wet deposition monitoring were provided to these two countries in February 

2004. Training of operation method of the equipmen t was carried out at NC individual train ing of 

these two countries’ trainees in February 2004.  

 

15. The analytical equipment was supplied to Russia under the cooperation with Niigata 

prefecture to support country’ s capability for analysis of sam ples. Technical assistance was 

rendered for Mongolia to provide with the laboratory materials.   

 

 

V. IMPLEMENTATION AND COORDINATION OF QA/QC ACTIVITIES 

 

16. NC presented the draft QA/QC reports of 2002 inter -laboratory comparison projects (the  

fifth one on wet deposition, the fourth one on soil and the third one on artificial surface water) at  

SAC3 after their reviewing during the STM4. Following the discussions NC finalized these reports 

taking the comments by SAC3 into account and distributed them to the participating laboratories in 

February 2004.  

 

17. NC distributed samples of the 2003 i nter-laboratory comparison projects (the sixth one o n 

wet deposition, the fifth one on soil  and the fourth one on artificial surface water) to participating 

countries in December 2003 and January 2004. NC is preparing the preliminary draft reports for the 

consideration at STM5. T he most of laboratories had not su bmitted the results before requested  

date (March 15, 2004). Based on received results NC has prepared the preli minary drafts o f 

correspondent Reports for the consideration at STM5.    

 

18. To contribute to Quality assurance and quality control (QA/QC) of wet  deposition 

monitoring of EANET  the overall precision of the monitoring data was investigated by  parallel 

measurements including independent sample collection and shipping, storage, and analy sis using 

wet only samplers of the s ame type at the Niigat a-Maki national monitoring station (rural). These 

results are prepared to be introduced at the STM5 and are supposed to be useful for data evaluation, 

especially for data analysis of wet deposition monitoring with daily sampling.  

 

19. Following the suggestion of SAC3 NC prepared  the list of  International Inter-laboratory 

Comparison Projects for i nformation of the national centres of EANET  countries. The list will be 
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presented at EANET website and updated with newly information. A new Questionnaire survey on 

this QA/QC activities is supposed to be organised after STM6.  

 

 

VI. IMPLEMENTATION OF TRAINING ACTIVITIES 

 

20. The following training activities have been i mplemented in accordance with the “T raining 

Programs for EANET in the Regular Phase” endorsed at the Third Session of the Intergovernmental 

Meeting (IG3).  

 

VI-1.  Developm ent of Training materials 

 

21. NC developed a training material on “Fundamental Methodology for W et Deposition 

Monitoring in EANET” in March 2004. The ot her Textbooks (“Data Reporting, Data Quality  

Assessment, and Data Treatment of Wet Deposition Monitoring for EANET”, “Quality Assurance 

and Quality Control In Soil Monitoring System” and “Fundamental limnology for understanding 

site criteria o f aquatic inland water monitoring for acidification”) were printed  and distributed in 

November 2003 at the SAC3 for comments and suggestion of SAC members.   

 

VI-2.  Utilization of existing training programs (JICA Training Course) 

 

22. The Japan In ternational Cooperation Agency  (JICA) has been im plementing the training  

course on acid deposition monitoring since JFY 1997 for leading technical officials or researchers 

in national o r local governments of East Asia  under the cooperation with Hyogo Prefecture of 

Japan and other relevant organizations. NC has maintained close communication and coordination 

with the or ganizers of JI CA course on the curriculum by sending experts to attend the steering 

committee meeting and to lecture on EANET monitoring and data management, and by holding ad 

hoc technical coordination meetings. This activity is continuing in 2004 to support the organisation 

of the same JICA course to be held in Kobe from October 2004.  

 

23. Last “JICA Country Focused Training Course on  EANET” was held from 13 Octobe r 

through 21 December 2003 in Kobe, Japan. T en trainees from nine E ast Asian countries 

participated, namely Cambodia, China,  Indonesia, Lao P.D.R., Malaysia, Mongolia, Philippines, 

Thailand, and Viet Nam. NC delivered several l ectures in Kobe.  In addition, during the visit of 

JICA trainees to Niigata,  NC present ed lectures and dem onstrated practices on acid deposition 

monitoring of EANET.    
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24. Regarding JICA Third Country Training on “The Acid Deposition Monitoring and 

Assessment in Thailand” held on 16-27 February, NC dispatched experts to  Thailand during this 

training as lecturers of t he training. Eighteen (18) trainees fro m 6 EANET  countries, nam ely 

Cambodia, China, Lao P.D.R., Mongolia, Thailand and Viet Nam participated in the training course. 

Phase I of these courses will continue from 2004 to 2007.  

 

VI-3.  Implementation of individual training 

 

25. The individual training at NC has been implemented with aims to enhance the proficiency of 

various monitoring skills of personnel in the pa rticipating countries taking into account specifi c 

situations in the countries. As a part of th e training program in 2003 after STM4 NC conducted 

individual training cours e to three trainees, one each fro m China, Thailand and V iet Nam in 

October 2003.  

 

26. As the r esponse of reque st from participants at IG5 and following the needs of newly 

participating countries one trainee each from Cambodia and Lao P.D.R. received individual training 

at NC from 2 through 27 February 2004, on wet deposition monitoring, overview of dry deposition 

and soil/vegetation monitoring and data management.  

 

27. NC sent questionnaires on national training activities in 2003 to the participating countries in 

July 2004. NC prepares a report on results of this survey for submission to STM5 and SAC4.  

 

 

VII. RESEARCH ACTIVITIES 

 

28. In order t o attain the obj ectives of EANET, it is important to evaluate appropriately the 

actual situation of environmental i mpacts of a cid deposition and to do a research on monitoring 

methodologies and development of analy tical methods suitable for East Asia. NC performed  

following research activities under considerations of the regional characteristics. 

 

VII-1.  Joint research project with Russia 

 

29. The joint research project  Phase 2 with the Limnological Institute, Russian Academ y of 

Science, Siberian Branch (RAS/SB) has been  implemented. Annual acid deposition as well as 

heavy metals (mercury and lead) and lead isotope ra tio in snow have been determined at four  sites 

in East Siberia and Prim orsky Region in Russia. The methodologies on data analy sis used in the 

project for th e acid deposition data were very  useful for data analy sis of EANET  network. The 
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monitoring data were important to evaluate long-range transportation of air pollutants from Europe 

and industrial regions of Russia to East Asia. Keeping in view that long te rm monitoring is 

necessary to evaluate the atmospheric environment in this region NC prepar ed a report f or the 

consideration at STM5.  

 

VII-2.  Joint research project with Thailand 

 

30. In order to investigate the deposition velocities above specific surfaces in East Asia, NC has  

been promoting a joint research project on dr y deposition flux with PCD, Thailand. A  flux 

observation system using micrometeorological techniques was established in a teak fore st located 

in Mae Moh, Lampang Province, Thailand, and then the observation was starte d in late 2001. The 

available data for over two y ears were accumulated to be used for scientific evaluation. Report on 

results of the data analysis will be presented at STM5 and SAC4.  

 

VII-3.  Joint research project with Mongolia 

 

31. Since JFY 2001, NC has b een promoting joint research project on plant sensiti vity to acid 

deposition with the Cent ral Laboratory of En vironmental Monitoring (CLEM), Mongolia. 

Regarding the data obtained in the project in 2002-2003, the abstract of the presentation for the 

international symposium, which will be held in Tsukuba, Japan in October 2004, was subm itted by 

CLEM and NC. The data will be informative for th e activities in line with the S trategy Paper for 

Future Direction of Soil and Vegetation Monitoring of EANET  

 

VII-4.  Other research activities 

 

32. Catchment analysis is one of the issues described in the Strategy Paper for Future Dire ction 

of Soil an d Vegetation Monitoring of EANET. For obtaini ng basic data for this issue, research 

activities were implemented in a small catchment area in Kajikawa Village, Niigata Prefecture. The 

monitoring on input (deposition) and output (stream water) fluxes of atm ospheric substances 

in/from the catchment area, and analy ses on other biogeochem ical aspects have been ca rried out 

continuously, and nutrient dynamics and acid deposition impacts in the area would be estimated. 

 

33. Technical Document for Filter Pack Method in East Asia endorsed by SAC3 suggests further 

studies on the methodology. Based on the co mments on sampling efficiencies of the method at 

SAC3, NC conducts a research on parallel sampling tests of 4-stage filter packs with different flow 

rates. Aerosol size distributions are also m easured together with the  tests to understand the  

sampling efficiencies.  
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VIII.  ACTIVITIES RELATED TO PUBLIC AWARENESS FOR ACID DEPOSITION 

PROBLEMS 

 

VIII-1. Joint projects with selected participating countries 

 

34. Since JFY 1999, INC/NC has been undertaking joint projects with selected participating 

countries to develop their own nationa l brochures and/or videotapes on acid deposition. I n JFY 

2003, NC undertook a pro ject with Russia to develop brochure, and held an in-countr y workshops 

in Mongolia in February 2004.  

 

VIII-2. Workshop on Public Awareness for Acid Deposition Problems  

 

35. NC organized the Fourth Workshop on Public Awareness for Acid Deposition Problems on 

19-20 December 2003 in Niigata, Japan. The Workshop consisted of the Part I and the Part II. The 

Part I was attended by approximately forty participants and observers fro m Cambodia, China, 

Indonesia, Japan, Lao P .D.R., Malaysia, Mongolia, Philippines, Russia, Thailand and V iet Nam. 

The main objectives of the W orkshop were to ex change information and share experience s on 

public awareness and environmental education in the participating countries, and to discuss how to 

promote public awareness and environmental education.  

 

36. In addition to the participants of the Part I, approximately two hundreds local residents in 

Niigata attended the Part II of the W orkshop. They included children from elementary school in  

Niigata City. The NC developed and published th e proceedings of the Fourth W orkshop on Public 

Awareness for Acid Deposition Problems.  

 

VIII-3. Development of e-Learning program 

 

37. NC also has been developing an e-l earning program on acid deposition problems for 

environmental education in collaboration with Institute for Global Environmental Strategies (IGES) 

since JFY 2002. The outline and examples of program were introduced and discussed at the Fourt h 

Workshop on Public Awareness to promote finalization of it.  
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IX.  OTHER ACTIVITIES 

 

IX-1.  Comm unication with relevant organizations/programs 

 

38. In order to investigate the differences among the long-range transport models developed for 

East Asian region, NC has been collaborating with the Model Inter-comparison Study (MICS-Asia) 

Phase II. The number of research groups is involved in the Study with their models being supported 

by uniform input data sets as well as monitoring data for model validations prepared by  NC. The 

Sixth Workshop on the Transport of Air Pollution in Asia was held at IIASA, Austria on 9-1 0 

February 2004. The progress on the m odel simulation (Phase II) was presented by  each participant 

representing his model group. Analysis framework of the model inter-comparison was developed at 

the Workshop. The progress of study is introduced at STM5. 

 

39. NC sent a mission to attend the 20 th Task Force Meeting of  International Co-operativ e 

Programme on Assessment and Monitoring of Air Pollution Effects on Forests (ICP Forests) held in 

Växjö, Sweden on 22-26 May 2004. Progress of the EANET activities including outcomes of the 

EANET-ICP Forests Joint Workshop were reported to European forest m onitoring network, and 

possibility of further collaboration between EANET and ICP Forests was discussed.  

 

40. NC participates in the “Interco mparison 0418” project or ganized by the UNECE  

International Cooperative Programme on Assessment and Monitoring of Acidification of Rivers 

and lakes (ICP Waters) and EMEP Intercomparison 2004 which have started in Ju ne/July 2004. 

Also the results of 30th WMO QA/SAC acid deposition laboratory intercomparison were submitted 

for cooperative evaluation. 

 

 

IX-2.  Introduction /dissemination of EANET activities 

 

41. NC participated in Inter national Symposium on Environmental Management: Policy , 

Research, Education held on 6-9 November, 2003 in Chiang Mai, Thailand organized by Chiang 

Mai University and Shiga  University. The presentation was done to disseminate activiti es of 

EANET especially focused on public awareness, and to exchange inform ation and experience s 

from other initiatives.  

 

42. The Secretariat and NC  expert attended the 13 th World Clean Air and En vironmental 

Protection Congress held on 22-27 August 2004 in London, United Kingdom to introduce EANET 

activities and to participate at special Forum  on Role of Regional Programmes in Abating Long 
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Range Transport of Air Pollutio n with exchange  of views on problem  of cooperation between 

regional networks and initiatives as well as relationship with decision makers at the regional scale.  

 

43. NC researcher took part in the Dubai International Conference on Atm ospheric Pollution 

held from 21 to 24 February  2004 in Dubai, U. A.E. attended b y approximately two hu ndred 

participants. The presentations on recent EANET activities were made together with dissemination 

of information on the documents regarding EANET activities, such as brochures, Data Report 2001, 

results of inter-laboratory comparison projects.  
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Annex 

Technical Missions of NC since STM4 

Country       Period                    Main Purposes 

China 

 

6–14 January 2004 (i) To exchange inform ation and views on progress of 
the monitoring activity on EANET in China; 

(ii) To visit remote, urban and rural monitoring sites and 
laboratories in China (Chongqing and Zhuhai); and 

(iii)To exchange the other information and views on acid 
deposition, such as new monitoring plan of China  
including new monitoring sites and m onitoring 
methodology, QA/QC activities and data reporting 
of EANET, and im plementation of filter -pack 
method, etc. 

Philippines 19–23 January 2004 (i) To exchange views and inform ation on the  
institutional arrangement on the acid depositi on 
monitoring of EANET in the Philippines; 

(ii) To discuss and exchange  information on technical 
issues, especially QA/QC activities and data 
reporting, for wet and dry  deposition monitoring 
including check on condition of sam pling and 
analytical instruments; and  

(iii) To visit the candidate sites for inl and aquatic 
monitoring and discuss the alteration of monitoring 
site. 

Viet Nam 

 

2–10 February 2004 (i) To visit the candidate sites for soil and 
vegetation/inland aquatic environment monitoring 
in South Cat Tien and Cuc Phuon g, and monitoring 
sites in Hochiminh City, Da Nang and Ha Noi; 

(ii) To exchange information and views on the progress 
of activities on the acid deposition monitoring in 
Viet Nam; and 

(iii) To visit relevant agencies for exchange inform ation 
and discussion on the cooperation in acid deposition 
monitoring activities in Viet Nam. 

Malaysia 

 

29 February – 6 
March 2004 

(i) To discuss and exchange inform ation on wet and dry 
deposition sampling performed by MMS includi ng 
dry deposition m onitoring method (Filter Pack 
method and Passive Sampler); 

(ii) To discuss conditions of wet and  dry deposition 
analysis at DOC; and 

(iii) To discuss and exchange information on the new site 
of GAW, and visit the site.  

Thailand 

 

7 –13 March 2004 (i) To exchange information and views on the progress 
of activities on the acid deposition monitoring in 
Thailand  

(ii) To visit monitoring sites at PCD, TMD, ER TC and 
Vachiralongkorn Dam and their laboratories 
(including KMUTT); 

(iii) To carried out the inte nsive maintenances of the dry 
deposition flux measurement system in Mae Moh. 
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Country       Period                    Main Purposes 

Republic of 
Korea 

28 March – 1 April 
2004 

(i) To exchange information and views on progress of the 
monitoring activity on the Acid Deposition 
Monitoring Network in East Asia (EANET) i n 
Republic of Korea; 

(ii) To exchange information and views in detail on the 
progress of wet & dry deposition and the soil & 
vegetation monitoring of EANET in Republic of 
Korea; and 

(iii) To discuss possibility on joint research for sam pling 
methodology on aerosols and gases. 

Russia 8 – 14 August 2004 (i) To finalize MOA  of the Cooperative Resear ch 
Project in 2004 fu nded by Ministry of the  
Environment (MOE), Japan;  

(ii) To visit three at mospheric monitoring stations and 
new monitoring site for inland aquatic environment; 

(iii) To start gas and aerosol m onitoring for new  
cooperative research project with Lim nological 
Institute funded by  Ministry of E ducation, Culture, 
Sports, Science, and Technology (MEXT), Japan. 

Mongolia 6–11 September 
2004 

(i) To exchange information and views on the progress 
of EANET monitoring activities in Mongolia; 

(ii) To discuss the methodologies of wet and dr y 
deposition monitoring, especially the condition of the 
filter pack sampling system; 

(iii) To discuss the progress of the inland aquatic 
environment monitoring, the soil  and vegetatio n 
monitoring of EANET in Mongolia; and 

(iv) To discuss the joint scientific paper on the field study 
for tree decline in the Bogdkhan Mountain  

Cambodia 12 – 1 5 September 
2004 

(i) To exchange inform ation and views on institutional  
and technical arrangements for EANET in Cambodia;

(ii) To exchange inform ation and views on technical 
cooperation with the Network Center; 

(iii) To check the conditi on of sampling equipment and 
analytical instruments;  and 

(iv) To visit a  laboratory and a candidate monitoring site 
for EANET activities. 

Lao P.D.R. 15 – 1 8 September 
2004 

(i) To exchange inform ation and views on institutional  
and technical arrangements for EANET in Cambodia;

(ii) To exchange inform ation and views on technical 
cooperation with the Network Center; 

(iii) To check the conditi on of sampling equipment and 
analytical instruments;  and 

(iv) To visit a  laboratory and a candidate monitoring site 
for EANET activities. 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 

 

National Training Activities in the Participating Countries of EANET  

in 2003 
 

 

 

Ⅰ. INTRODUCTION  

  

1      Based on the request at the Second Session of the Intergovernmental Meeting, the Network 

Center (NC) for the Aci d Deposition Monitoring Network in East Asia (E ANET) implemented a 

“Questionnaire Survey for Training/capacity Building Needs” to develo p the “Draft T raining 

Programs for EANET in the Regular Phase”.  Taking account of the preparat ory-phase activities of 

EANET and the result of the questionnaire survey, NC developed the “Draft Training Programs for 

EANET in the Regular Phase”. 

 

2.     NC submitted them to the Third Session of  the Intergovernmental Meeting for EA NET, held 

on 19-20 November 2001 in Chiang Mai.  The session endorsed the “Training Programs for EANET 

in the Regular Phase (EANET/IG 3/10/2)”.  

 

3.     In line with the “Training Programs for EANET  in the Regular Phase” and the “W ork 

Program and Budget  in 2003”, NC im plemented the ”Questionnaire Surve y for National Training 

Activities in 2003” in this summer. This report was developed to disseminate the result of this survey. 

 

 

Ⅱ. RESULTS OF QUESTIONNAIRE SURVEY FOR NATIONAL TRAINING IN 2003  

 

4.     The summary of t he result of t he “Questionnaire Surve y for National  Training in 2003” is 

attached as ANNEX.  In 2003, totally  twenty-two events of national training/capacity  building 

activities such as national workshops, technical meetings and individual training, etc. were carried out 

in eight participating countries.  They were implemented various kinds of training/capacity building 

activities in l ine with specific needs of  their countries and under existing institutional framework in 

the participating countries. 

 

5. The major topics of natio nal training i n 2003 were wet deposition m onitoring (including 
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sampling and analysis of samples), dry deposition monitoring (including air quality  monitoring and 

analysis).  T raining on Soil/vegetation and inla nd aquatic environm ent monitoring (including 

sampling and analysis of inland water) were also im plemented in four countries (Japan, R.  of Korea 

Russia and Thailand) as well as data management and modeling in two countr ies (R. of Korea and  

Russia).  Based on the request from  two participating countries (China a nd Thailand) for national 

training courses, NC dispatched experts as lecturers. 
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ANNEX 

 National Training Programs in 2003 

Country 

Name 
 

Title of Training

course/ Meeting 
Duration 

No. of 

Participants
Major Topics 

Cambodia 1 

Training course on

“Atmospheric 

Pollution and Acid

Deposition, Their

Effluence, and

Related 

Countermeasure” 

April - August

2003 
40 

 
Major topics (wet deposition, dry 
deposition, soil & vegetation, inland 
aquatic environ, etc.) with specific 
concerns;  
- General aspect of deposition (wet 

and dry forms) and their impacts 
to environment, ecology, etc. 

- Wet deposition and available 
countermeasure to local 
communities.  

- Action of concerned institutions 
in maintaining a better 
atmosphere condition 

 

China 

1 

Training on SO2 and

acid deposition

monitoring 

20 - 31 

October 2003
55 

- Introduction of EANET; Method 

and technique of wet deposition 

monitoring;  

- Introduction of  Acid deposition 

monitoring in Zhejiang province 

and Chongqing.   

- Introduction of  National Acid  

deposition monitoring. 

2 

Workshop on acid

deposition monitoring

in Guiyang, Guizhou

province 

15 - 17 

December 

2003 

56 

- Acid Deposition Monitoring 
Network in East Asia;   
- Wet deposition m onitoring and 
QA/QC of EANET;   
- Dry deposition monitoring of 
EANET; 
- Introduction of the progress o f 
national wet deposition survey. 
- Introduction of  Acid deposition 

monitoring activities in Guizho u 

and Sichuan province as well as in 

Chongqing and Guangxi 

autonomous region. 

Indonesia -     
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Country 

Name 
 

Title of Training

course/ Meeting 
Duration 

No. of 

Participants
Major Topics 

  1 
Training on Instrumental

Analysis 

January 15 -30 

2003 
33 

- Ambient air and water analysis (Including 

practice on Atomic Absorption 

Spectrometry 3 hours, Ion chromatography 

3 hours) 

  2 

Meeting on N ational Acid

Deposition Monitoring,

JFY2002 

March 10 2003

(3hours) 
92 

- Wet/Dry deposition monitoring 

- Arrangement of a s ystem for the 

long-range domestic m onitoring plan in 

Japan 

  3 

Meeting on N ational Acid

Deposition Monitoring

(inland aquatic

environment), JFY 2002 

March 19 2003 

(3hours) 
34 

- Topics on In land aquatic environment 

monitoring 

Japan 4 
Training on Water

Analysis 

May 6 - 21 2003

 
36 

- Practices on water ana lysis (related to 

inland aquatic environment monitoring) 

 5 

Meeting on N ational Acid

Deposition Monitoring

(soil & v egetation),

JFY2003 

June 20 2003

(3 hours) 
37 - Topics on Soil & vegetation monitoring 

  

  

6 

Meeting on S urvey and

Research of Acid

deposition 

September 22 

2003 

(3 hours) 

95 

- Overview of  acid deposition monitoring 

in Japan, Progress on EANET activities, 

Some topics related to acid deposition 

monitoring by local governments 

7 

Training on O peration of

Automatic Ambient Air

Monitoring Instruments 

October 28-30 

2003 (Osaka),

November12-14 

2003 (Tokyo)

85 

- Method and instrument fo r Gaseous 

concentration monitoring (related to dry 

deposition) 

8 Training on Air Analysis 

November 27 - 

December 12 

2003 

16 - Practices on air pollutant analysis 
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Country 

Name 
 

Title of Training

course/ Meeting 
Duration 

No. of 

Participants
Major Topics 

Lao P.D.R -     

Malaysia 

1 

Meeting with

Malaysian Chemistry

Department 

2 hours 8 - Monitoring procedures, laboratory 

analysis and results, QA/QC. 

2 
Briefing on Acid

Deposition  
2 hours 15 - 40 

- Sources, impacts and mitigating 

measures of acid deposition. 

Mongolia 

1 

Anual seminar for

environmental 

monitoring 

5-9 January 

2003 
9 

- Environmental quality monitoring 

including acid deposition monitoring, 

QA/QC program    

2 
Individual training

course 

1 – 5 May 

2003 
1 

- Wet & dry  deposition monitoring 

techniques: sampling, sample 

handling 

3 
Air pollution & aci d

deposition 

2–16 

December 

2003 

 

20 - Air pollution; Wet & dry deposition 

Philippines    
  

R. of Korea 1 Acid Rain

Measurement 

17 March 

2003 12 

- Wet deposition, dry deposition, soil 
& vegetation, inland aquatic environ, 
etc. 
- Acid Rain Sampling (Wet 

deposition, Dry deposition) 
- Acid Rain Measurement 

- Data analysis and reportingQA/QC



EANET/STM5/4/2 
 Page6 

 

 

Country 

Name 
 

Title of Training

course/ Meeting 
Duration 

No. of 

Participants
Major Topics 

Russia 

1 

Training course on the

water analysis

Inter-laboratory 

comparison project on

“reference material” of

Baikal water 

30 days 30 

- Quality control of m ethods for 

analysis of inland aquatic 

environment. 

- Finding out the applicability 

methods for analyses of inland 

aquatic environment in l aboratories 

of Siberia 

2 
Meeting on “Aerosols

of Siberia” 
5 days 90 

- Topics on Air pollution of Siberia, 

greenhouse gases, biological aerosol, 

processes of mathematical modelling 

in the atmosphere. 

3 

Environment training

course for st udents of

chemical faculty of

Irkutsk State

University 

20 days 25 

- Sampling and an alyses of wet 

and dry deposition, inland 

aquatic environment; 

- Effects of acid deposition for 

environment 

4 
Individual training 

 
20 days 10 

- Wet deposition, dry deposition, soil, 

inland aquatic environment 

Thailand 1 

National Training on

Acid Deposition

Monitoring in

Thailand 

3-6 March 

2003 
40 

- Wet, Dry Deposition, Soil and 

vegetation, 

- Inland Aquatic Environment 

Viet Nam -     
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The Fifth Senior Technical Managers’ Meeting 
of the Acid Deposition Monitoring Network 
in East Asia 
28-30 September 2004, Niigata, Japan 

 
 

Overview of the Major Outcomes of the First Session of the  
Working Group on Future Development (WGFD1) of EANET 

 
 
I. Introduction 
 

1. The Working Group on Future Development of  Acid Deposition Monitoring Network in 
East Asia (EANET) held its First Session in Bangkok, Thailand, on 19-20 August 2004. 

 
2. This document describes the outcom es of t he First Session of the Working Group on 

Future Development of EANET for the info rmation of the Fi fth Senior Technical 
Managers’ Meeting held in Niigata, Japan on 28-30 September 2004. 

 
  

 II. Agenda items for WGFD1 

 
3. The session discussed the following agenda items: 
 

 Brief Report on the Progress of EANE T after SAC3 and IG5 and Financial 
Report in 2003 

 Consideration on t he Terms of Reference of the W orking Group on Future 
Development of EANET 

 Consideration on the Work Plan of the Working Group on Future Development 
of EANET 

 Consideration on the Performance of the Secretariat and the Network Center 
 Review of the financial reports since the start of the regular phase, presentation 

of the draft work program for 2005 and consideration of appropriate sizes of the 
EANET budgets 

 Arrangements for the Fourth Session of the Scientific Advisory  Committee 
(SAC4) and the Sixth Session of the Intergovernmental Meeting (IG6) 

 

III.  Brief Report on the Progress of EANET after SAC3 and IG5 and Financial Report 

in 2003 

 

4. At WGFD1, it was noted that the modality of the reports on the progress wer e changed 
from the previous practice. 

5. There were discussions on the EANET  newsletter. It was reco mmended that the 
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newsletter should be issued twice a year and that the participating countries and 
researchers should be invited to contribute to relevant articles. It was also suggested to 
use the website and other means for dissemination of the newsletter.  

 
6. It was clarified that the procedures and methodologies to prepare the first periodic report 

on the state of acid deposit ion in East Asia will be di scussed at the Scientific W orkshop 
immediately after the Fifth Senior T echnical Managers’ Meeting (STM5) i n September 
2004 for consideration at SAC4. It was suggested to undertake another workshop in early 
next year for deeper scientific discussions regarding the assessment.  

 
7. It was suggested to consider a possibility  of convening future STM meetin gs in the  

participating countries other than Japan. 
 
 
IV. Terms of Reference of the Working Group on Future Development of EANET 

 
8. During WGFD1, the Secretariat made the presentation on the draft Terms of Reference of 

WGFD. The meeting decided that t wo members of the W orking Group shall be 
nominated, one for discussions on policy and administrative aspects including a regional 
agreement on acid deposit ion, and the other for discussions on s cientific and technical 
aspects. One Chairperson and one V ice-chair will be elected for t hree year term of the 
Working Group sessions. 

 
9. From the preli minary draft, the session propo sed: (i) to include a new task to develop 

guidelines on administration and financial management of the Secretariat and NC, and (ii) 
to consider possible use of the savings of the Secretariat in the previous years.  

 
10.  The revised terms of reference /scope of  work of the Working Group, under the guidance 

of the Intergovernmental includes: 
 review the performance of the Secretari at and NC and submit the review report 

to IG; 

 review the fi nancial reports of the Sec retariat and NC since the  start of the  
regular phase and recommend appropriate sizes of the budgets  of EANET , 
based on the review results; 

 develop guidelines on the  administration and financial management for the 
Secretariat and the Network Center, as appropriate, based on the review of the 
existing rules and regulations for consideration by IG; 

 carry out tasks in line with the decisi on on furt her financial arrangem ent as 
adopted at IG5; 

 develop a 4-5 year medium-term plan for EANET; 
 consider the feasibility  of a regional agreement on acid de position through an 

analytical work on existing ones such as the ASEAN haze agreement; and 
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 carry out other tasks requested by IG. 
 

11.    Tentative schedule of the Working Group Sessions are set as follows: 
 (i) First Session:  August 2004 

 (ii) Second Session: June-July 2005 
     (iii)       Third Session: June-July 2006 

 
12.    For details, the revised draft Terms of Reference of WGFD is shown as Annex II of  the 
Attachment, Report of Session  
 
V.    Work Plan of the Working Group on Future Development of EANET 

  
13. The proposal for the work plan of the WGFD is described hereunder: 
 
Task 1: review the performance of  the Secretariat and NC and subm it the review report to  

the Intergovernmental Meeting (IG); 
Task 2: review the financial reports of the Secretariat and NC since the start of the regular  

phase and reco mmend appropriate sizes of  the budgets of EANET , based on the 
review results; 

Task 3: develop guidelines on administration and financial management for the Secretariat 
and the Network Center; 

Task 4: carry out tasks in line with the decision on further financial arrangement as adopted 
at IG5; 

Task 5: develop a 4-5 year medium term plan for EANET; and 
Task 6: consider the feasibility  of a re gional agreement on acid deposition through an  

analytical work on existing ones such as the ASEAN haze agreement. 
 
14.     On this topic, it was agreed that the term  of the m edium term plan would be for five 
years.  The revised draft Work Plan of WGFD is attached as Annex III of the Report of  the 
Session (Attachment) 
 

VI. Performance of the Secretariat and the Network Center 

  
15. During the session, it was pointed out that more descriptions would be required on 

an item by item basis re garding the activities reported in the tables to enable  
performance and efficiency evaluation. 

 
16. It was pointed out that clear targets and performance indicators could be useful for 

evaluation of the performance. In this conn ection, it was noted that such tar gets 
and indicators would be useful for evaluation of futu re activities. Such indicators 
may include (i) contribution of activities to realization of the EANET  objectives; 
(ii) comparison between planned and actua lly implemented activities; (iii) quality 
of outputs; (iv) efficiency in terms of manpower and use of existing resources; and 
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(v) transparency of activities.  
 
VIII. Draft Work Program and Budget in 2005  

 

17. The proposed draft work program  and budget for 2005 was presented by  the 
Secretariat and the Network Center .   The Session was invited to provide  
comments and guidance for the revision  of the draft work program and budget in 
2005 for consideration at IG6.  

18. Major discussions included: 
 

a. It was cl arified that participating countries may submit    research proposals, 
especially regarding monitoring methodologies to NC as joint research with NC. 

 
b. Activities to increase pu blic awareness should be im plemented jointly by the 

Secretariat and NC.  
 
c. Regarding the budget, It was suggested to include a colu mn on the actual  

expenditures in 2003 on item by item basis in comparison with the proposed budget 
for 2005 with the explanation of any  differences.  In addition, the Secretariat was 
requested to provide IG6 with 2004 ex penditure up to Septem ber and estimated 
expenditures in t he remaining m onths, for consideration of  the participating 
countries.  

 
d. It was clarified that t he contribution from the participating co untries should be 

based on the co ming year budget and not for t he actual expenditure in the  
previous year.  

 
e. The Session was informed that SAC would appoint fixed term bureau members 

at SAC4 especially to take initiative on the first periodic report. SAC initiative 
and responsibility for t he preparation of  the first periodic report should be 
clearly described in the  revised work program and necessary budget should be 
reflected in the 2005 budget. 

 
 

VII. Arrangements for the Fourth Session of the Scientific Advisory Committee (SAC4) 

and the Sixth Session of the Intergovernmental Meeting (IG6)  

 

19. The Secretariat presented the proposed dates and venue, agenda item s, and other 
arrangements for SAC4 a nd IG6. The participating countries agreed on the dates for 
SAC4 and IG6 to be held on 3-5 November 2004 and 7-8 November 2004, respectively, 
in Siem Reap, Cambodia.  

 
20. During the discussion, from the agenda presented by the Secretariat,  
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a. The following two items were added for SAC4: 
 Consideration on fixed  term for a p eriod of thre e years for SAC bureau  

members; 
 Review of procedures to prepare the first periodic assessment report. 

b. The following items were added to the agenda of IG6:  
 Consideration of the outli ne of the guidelines on administration and financial 

management for the Secretariat and NC; 
 Consideration on the possible use of the previous savings of the Secretariat; 
 Consideration and approval of the work  program and appropriate sizes of the  

EANET budgets in 2005 (with t he discussion on the basis on which the 
voluntary contribution by participating countries will be calculated.  This will 
be explained in the Annotated Agenda). 

 Other proposed agenda was “Review of the financial report since the start of the 
regular phase”. 

 
21. The Report of the Session is presented as Attac hment, for more clarificati ons and further 
information about the meeting.  
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                 (Attachment) 
 

REPORT OF THE SESSION 
(Final) 

 
I. Introduction 

 
1. The Working Group on F uture Development of  Acid Deposition Monitoring Network in  

East Asia (EANET) held its First Session in Bangkok, Thailand, on 19-20 August 2004. 
 
2. Representatives of Cam bodia, China, Indonesi a, Japan, Lao PDR, Malay sia, Mongolia, 

Philippines, Republic of Korea, Russia, Thailand, and Viet Nam participated in the Session.  
The representatives of the Network Cen ter (NC) and the Secretari at for EANET, as well a s 
experts from international organizations, namely: the United Nations University/Institute of  
Advanced Studies (UNU/ AIS) and the  United Nati ons Environment Progra mme Regional 
Resource Center for Asia and the Pacific (UNEP R RC.AP) also attended the Session.  The 
List of Participants is attached as Annex I. 

 
 
II. Opening of the Meeting (Agenda Item 1) 

 
3. The Session was opened by  the Secretariat.  Dr. Jia ng Wei, Coordinator of the Secretari at, 

delivered the opening remarks.  In his opening address, he emphasized the importance of the 
tasks of the Working Group on Future Development of EANET (WGFD) to broaden and  
deepen the EANET acti vities, based on th e guidance of the Fifth Session of the 
Intergovernmental Meeting (IG5).   

 

 
III. Election of the Officers (Agenda Item 2) 

 
4. Dr. Supat Wangwongwatana, Deputy  Director General, Pollution Con trol Department, 

Thailand was elected as Chairperson and Ms . Keiko Segawa, Deputy Director, Globa l 
Environment Issues Division,  Global Environment Bureau, Mi nistry of the Environment, 
Japan, was elected as Vice-chairperson for the Session.  

 
 
IV. Adoption of the Agenda (Agenda Item 3) 

 
5. The Session adopted the Agenda as proposed by the Secretariat (EANET/WGFD 1/3/1). 
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V. Brief Report on the Progress of EANET since the Third Session of the Scientific 

Advisory Committee and the Fifth Session of the Intergovernmental Meeting and the 

Financial Report in 2003 

 
6. The Secretariat and the Network Center made pres entations to briefly report the progress of 

EANET after the Third Session of the Scien tific Advisory Committee (SAC3) and IG5, 
which was held on 24-26 November 2003 and 27-28 November 2003 respectively in Pattaya, 
Thailand (EANET/WGFD 1/4).  The  financial reports of the S ecretariat and NC in 2003 
were included in their presentation. 

 
7. Major discussion included: 
 

- Representative of Thailand briefed the particip ants on the Third Country  Training held 
in Thailand in February 2004 and informed of their intention to hold the next training in 
early 2005. 

- The Session expressed deep appreciation for continued Japanese contribution as well as 
JICA support for the training courses both in Japan and in Thailand. 

- It was noted that the modality of the reports were changed fr om the previous practice. 
The participating countries were requested to comment on both the new m odality of the 
report and substantial activities. 

- There were discussions on the EANET newslette r. It was re commended that the 
newsletter should be issued twice a year and that the participating cou ntries and 
researchers should be invited to contribute to relevant articles. It was also suggested to 
use the website and other means for dissemination of the newsletter.  

- It was clarified that the procedures and methodologies to prepare the first periodic report 
on the state of acid deposition in East Asia will be discussed at the Scientific Workshop 
immediately after the Fifth Senior Technical  Managers’ Meeting (STM5) in September 
2004 for consideration at SAC4. Some countries expressed their concerns whether the 
participants of the STM Meeting (m ainly experts on m onitoring) are appropriate to 
discuss assessment methodologies. It was suggested to undertake a nother workshop in 
early next year for deeper scientific discussions regarding the assessment.   

- Regarding the financial reports, the Secretaria t also informed that the revenue of the  
Secretariat will be included in the revised financial reports to be submitted to IG6. 

- It was suggested to consider a possibilit y of convening future STM meetings in the 
participating countries other than Japan. 

 
 

VI. Consideration on the Terms of Reference of the Working Group on Future 

Development of EANET 

 
8. The Secretariat made the presentation on the draft Ter ms of Reference  of WGFD 

(EANET/WGFD 1/5). 
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9. Major discussions on this agenda item are as follows:   
 

- One country expressed its support f or the tim eframe of the f easibility study on a  
regional agreement and its willingness to provid e relevant information to assist in the  
preparation of the feasibility study report. 

- It was proposed: (i) to include a new task to develo p guidelines on administration and 
financial management of the Secretariat and NC, and (ii) to consider possible use of the 
savings of the Secretariat in the previ ous years. Regarding the se cond proposal, it was 
clarified that based on the review of the financial reports, suggestions on the possible 
use of the previous savings could be included in the recommendations to IG. Regarding 
the first proposal, it was agreed to make following changes to the draft Terms of 
Reference of WGFD: 
 
Add a new paragraph 4 (iii) as follows: 
4 (iii) develop gui delines on the administra tion and financial management for the  
Secretariat and NC, as appropriate, based on the review of the existing rules and 
regulations, for consideration by IG; 
 
Add the following item to paragraph 5 (ii): 
- development of guidelines on the administration and financial management for the 

Secretariat and NC as appropriate.  
 
10. The revised draft Terms of Reference of WGFD is attached as Annex II. 
 
 

VII. Consideration on the Work Plan of the Working Group on Future Development of 

EANET 

 
11. The Secretariat made the presentation on the draft Work Plan of WGFD (EANET/WGFD 

1/6). 
 
12. Major discussions included: 
 

- One country emphasized the im portance of extension of the m onitoring activities for 
some air quality indicators such as ozone a nd sulfur dioxide, while another stre ssed the 
need to primarily focus on the acid deposition monitoring. It was agreed to insert a new 
item on strengthenin g of monitoring to t he major activities under  paragraph 1 8. 
Substantive activities of this item  would be decided later followi ng the discussions on 
this item at SAC4.   
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- The issue of establishing sub-working groups was discussed in relation to the medium 
term plan. It was agreed that the Secretaria t should request the National Focal Points, in 
consultation with the WGFD members to nominate the contact persons for each activity 
to coordinate reco mmendations at national level, taking into account various different 
expertise required for each task. 

- It was agreed that the term of the medium term plan would be for five years.   
- It was also agreed that the paragr aph 18 (ii) would be m odified to “continuation of 

assessment of acid deposition in the East Asia region and relevant research activities” to 
avoid confusion with the ongoing activities. 

- One country emphasized the importance of Task 6 ( revised) to provide justification for 
financial contribution to the EANET  activities. In this connection, the steps and 
procedures for the ASEAN Transboundary Haze Pollution Agreement was introduced 
as an example for developing an international agreement. Some countries emphasized  
the importance of the rationale to initi ate such negotiations. It was pointed out that an 
international agreement may just legalize the present m onitoring activities or have 
broader scope to include mitigation measures, which may need much longer time for 
negotiations. It was clarified that the feasibi lity study report could include 
recommendations on p ossible steps and procedures for the developm ent of the  
international agreement for consideration of IG7.  

- Following the decision to include  guidelines on adm inistration and financial 
management for the Secretariat and NC in the draft Terms of Referenc e of WGFD, a 
new task No. 3 with related activities was added.  

 
13. The revised draft Work Plan of WGFD is attached as Annex III. 
 
 
VIII. Consideration on the performance of the Secretariat and the Network Center 

  
14. The Secretariat and the Network Center made presentations on the draft report on the review 

of the performance of the Secretari at and the Network Center.  Since this is the first attem pt 
to undertake the perform ance review, the S ession was invited to provide comment s and 
guidance for improvement of the reports, as appropriate. 

 
15. Major discussions included: 
  

- It was pointed out that m ore descriptions would be required on an item  by item basis 
regarding the activities reported in t he tables to enable perfor mance and eff iciency 
evaluation. 

- It was pointe d out that clear targets a nd performance indicators could be useful for 
evaluation of the perfor mance. In this connection, it was  noted that such targ ets and 
indicators would be useful for evaluation of future activities. 

- Such indicators may include (i) contribution of activities to realiz ation of the EANET  
objectives; (ii) co mparison between planned and actually implemented activities; (iii) 
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quality of outputs; (iv) efficiency in terms of manpower and use of existing resources; 
and (v) transparency  of activities. Such performance indicators must be developed for  
EANET activities as a whole, as NC cannot complete its activities without cooperation 
of the participating countr ies. For instance,  NC cannot com plete data reports without 
submission of data by the participating countries. Delay of data submission would affect 
the performance of NC. 

- The Secretariat and NC would attempt to develop targets and performance indicators in 
the medium term plan of EANET. 

 
 
IX. Review of the financial reports since the start of the regular phase, presentation of the 

draft work program and budget in 2005 and consideration of the appropriate sizes of 

the EANET budgets 

 

16. The proposed draft work program and budget for 2005 was presented by the Secretariat and 
the Network Center.   The Session was  invited to provide comments and guidance for the  
revision of the draft work program and budget in 2005 for consideration at IG6. 

 
17. Major discussions included: 
 

- It was clarified that participating countries may submit resear ch proposals, especially 
regarding monitoring methodologies to NC as joint research with NC. 

- Activities to increase public awareness should be implemented jointly by the Secretariat 
and NC.  Proposal for the joint p ublic awareness activities should be circulated among 
the participating countries for comments. 

- Concerns were expressed on the large differences between the a ctual expenditures in  
2003 and pr oposed budget for 2005, especially regarding salary increase. It was 
suggested to include a column on the actual expenditu res in 2003 on item by item basis 
in comparison with the proposed bu dget for 2005 with the explanation  of any 
differences.  In addition, the Secretaria t was requested to pr ovide IG6 wi th 2004 
expenditure up to September and estimated expenditures in the remaining m onths, for 
consideration of the participating countries.  

- It was clarified that the contribution from the participating countries should be based on 
the coming year budget and n ot for t he actual expenditure in  the previous year. This 
practice creates difficulty for many countries to forward their requests to their f inancial 
authorities for approval to make financial contribution. It was suggested that IG6 should 
consider this issue. 

- Regarding the first periodic report, the re is confusion of  the na me of the report. T he 
name of this report shoul d be standardized  by SAC4. The Session was infor med that 
SAC would appoint fixed term bureau members at SAC4 especially to take initiative on 
the first periodic report. SAC initiative and responsibility for the preparation of the first 
periodic report should be clearly described in the revised work program  and necessary 
budget should be reflected in the 2005 budget. 
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X.   Arrangements for the Fourth Session of the Scientific Advisory Committee (SAC4) 

and the Sixth Session of the Intergovernmental Meeting (IG6)  

 
18. The Secretariat presented the propos ed dates and venue, agenda item s, and other  

arrangements for SAC4 and IG6. 
 
19. Major discussions included: 
 

- The participating countrie s agreed on the da tes for SAC4 and I G6 to be held on 3-5 
November 2004 and 7-8 November 2004, respectively, in Siem Reap, Cambodia. 

- The following two items should be added to the agenda of SAC4: 
 Consideration on fixed term for a period of three years for SAC bureau members; 
 Review of procedures to prepare the first periodic assessment report. 

- The following items should be added to the agenda of IG6:  
 Consideration of the out line of the gui delines on administration and fina ncial 

management for the Secretariat and NC; 
 Consideration on the possible use of the previous savings of the Secretariat; 
 Consideration and ap proval of t he work pr ogram and appr opriate sizes of the  

EANET budgets in 200 5 (with the discussion on th e basis on which the vol untary 
contribution by participating countries will be  calculated.  This will be explained in  
the Annotated Agenda). 

- It was suggested to revise the bullet No. 6 of  the proposed Agenda to read as  “Review 
of the financial report since the start of the regular phase”. 

 
 
XI. Other Issues 

 
20. The Secretariat proposed to solicit design for EANET logo from the public and participating 

countries in order to enhance public awareness for EANET.  
 

21. The session agreed that the following dates be observed by the Secretariat: 
- Additional comments of the participating countries regarding discussion at WGFD1 for 

instance the usage of the remaining budget of the Secretariat  should be submitted to the 
Secretariat by 15 September 2004. 

-  the list of documents be provided to all the participating countries by 01 October 2004.  
- to circulate the documents to be discussed at SAC4 and IG6 by 20 October 2004. 
- the documents for SAC4 and IG6, co uld be circul ated one b y one as the y become 

available to the participating countries to provide them time to discuss the docu ments 
within their respective countries.  
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22. The Network Center requested the participati ng countries to give their views, ideas, and 
necessary inputs in order to improve the EANET website.  

 
 
XII. Consideration and adoption of the Report of the Session 

 

23. The Session considered and adopted the Report of the Session with modifications. 
 
 
XIII. Closing of the Session 

 
24. The Session was closed by the Chairperson. 
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The First Session of the Working Group 
on Future Development of EANET 
19-20 August 2004, Bangkok, Thailand 

Annex II 
 

Draft Terms of Reference 
for 

the Working Group on Future Development of EANET 
(Revised) 

 

 

1. In line with the decision at the Fifth Sessi on of the Intergovernmental Meeti ng (IG5) on 
Acid Deposition Monitoring Network in East Asia (EANET) held in Patta ya, Thailand, on 
27-28 November 2003, the Working Group on Future Development of EANET (hereinafter 
referred to as the “Working Group”) is established on an ad hoc basis. 

 
2. The members of the Working Group shall be nominated by the National Focal Points of the 

participating countries (NFPs).  Two members of the Workin g Group shall be nominated, 
one for discussions on pol icy and administrative aspects including a regional agreement on  
acid deposition, and the other for discussions on sci entific and technical aspects.  NFPs are 
recommended to consult  with national members of the Scientific Advisory Committee  
(SAC) in nominating their Working Group members for scientific and technical aspects.  It  
is desirable that same persons will continue to attend all the Sessions of the Working Group 
to keep continuity of discussions. 

 
3. One Chairperson and one Vice-ch air will be elected for three year term of the Working 

Group sessions. 
 
4. The Working Group will, under the guidance of the Intergovernmental Meeting (IG): 
 
 (i) review the performance of the Secretariat and NC and submit the review report to 

IG; 
 (ii) review the financial reports of the Secretariat and N C since the s tart of the regular 

phase and reco mmend appropriate sizes of th e budgets of EANET, based on the  
review results; 

 (iii) develop guidelines on t he administration and fi nancial management for the 
Secretariat and the Netw ork Center, as appropriate, based on the review o f the 
existing rules and regulations for consideration by IG; 

 (iv) carry out tasks in line with the decision on further fin ancial arrangement as adopted 
at IG5; 

 (v) develop a 4-5 year medium-term plan for EANET; 
 (vi) consider the feasibility  of a regi onal agreement on acid deposition through an 

analytical work on existing ones such as the ASEAN haze agreement; and 
 (vii) carry out other tasks requested by IG. 
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5. Tentative schedule of the Working Group Sessions are set as follows: 
 

(i) First Session: August 2004 
 
  - Development of the Ter ms of Reference (TOR) and the 

work plan of the Working Group for endorsement by IG; 
  - Review of the perfor mance of the Secr etariat and N C for 

preparation of an interim report to IG for its guidance; 
  - Review of the fina ncial reports and develop 

recommendations for consideration by IG. 
 

(ii) Second Session: June-July 2005 
 
  - Review of the performance of the Se cretariat and NC and 

preparation of the final review report for consideration b y 
IG;  

  - Preparation of an interim report on a 4-5 year medium-term 
plan for EANET for co mments and guidance by  SAC and 
IG; 

  - Preparation of a feasibility study re port on a regional 
agreement on acid deposition for consideration by IG. 

  - Develop guidelines on t he administration and financial 
management for the Secretariat and the Network Center, as 
appropriate. 

 
(iii) Third Session: June-July 2006 

 
  - Preparation of the report on further financial arran gement 

of EANET for consideration and adoption by IG; 
  - Preparation of the final report on the 4-5 year medium-term 

plan for EANET for comments b y SAC, and consideration 
and adoption by IG. 

 
6. The Working Group may establish sub-working group for specific areas considering that the 

items of TOR contains varied topics. 
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The First Session of the Working Group 
on Future Development of EANET 
19-20 August 2004, Bangkok, Thailand 

Annex III 
 
 

Work Plan of the Working Group on Future Development of EANET 
(Revised Draft) 

 
Background 

 

1. The Second Session of the Inter governmental Meeting (IG2) was held in October 2000 in 
Niigata, Japan. The major decisions included: th e successful evaluation of the  Preparatory Phase; 
decided to start the regular phase activ ities of the EANET from January 2001 based on the Joint 
Announcement as well as the T entative Design fo r EANET; and designated the United Nations 
Environment Programme (UNEP) as the Secretariat and the Acid Deposition and Oxidant Research 
Center (ADORC) in Niigata, Japan as the Network Center (NC). 
 

2. The Third Session of the  Intergovernmental Meeting (IG3), held in November 2001 in 
Chiang Mai, Thailand, decided the modality of the Secret ariat by using the UNEP RRC.AP/AIT 
options.  It also decided that these options should be revised in the future. 
 
3. The Fifth Session of the Inter governmental Meeting (IG5), held in November 2003, i n 
Pattaya, Thailand, decided to establish a W orking Group on Future Development of EANET  
(hereinafter referred to as “WGFD”).  Taking into account the views and comments expressed at 
IG5, the Secretariat wa s requested to prepare a draft Terms of Reference (T OR) of the WG FD as 
well as the draft work plan for approval by  the Sixth Session of the Inter governmental Meeting 
(IG6) in 2004. 
 
4. Major discussion on the establishment of the WGFD included, among others, the following: 
 
(i) TOR should include review of the performance of the Secretariat and the NC; 
(ii) TOR should have timetable of the WGFD activities; 
(iii) develop guidelines on the ad ministrative and financial management for the Secretari at and 

the Network Center; 
(iv) WGFD should be able to consider a possibility of establishing sub-groups since the items on 

the TOR are broad and composed of varied topics; 
(v) institutional link between the Scientific Advisory Committee (SAC) and t he WGFD should 

be worked o ut and so  on. Not onl y the draft T OR but also the work plan of the WGFD  
should be discussed and worked out at the First Session of the WGFD. 

 
 



 EANET/WGFD 1/6 
 Page 2 

Work Plan 

 
5. During IG5, the participants agreed that the WGFD shall pre pare a work  plan to be 
considered and approved at IG6. The proposal for the work plan is described hereunder: 
Task 1: review the performance of the Secretariat and NC an d submit the review report to the 

Intergovernmental Meeting (IG); 
Task 2: review the financial reports of the Secretariat and NC since the start of the regular phase 

and recommend appropriate size s of the budgets of EANET , based on the  review 
results; 

Task 3: develop guidelines on administration and financial management for the Secretariat and  
the Network Center; 

Task 4: carry out tasks in line with the decisi on on further financial arrangement as adopted at 
IG5; 

Task 5: develop a 4-5 year medium term plan for EANET; and 
Task 6: consider the feasibility of a regional agreement on acid deposition through an analytical 

work on existing ones such as the ASEAN haze agreement. 
 
 
Task 1: Review the performance of the Secretariat and NC and submit the review report to 

IG 

 
Review Report 
 
6. The WGFD has a mandate to draft the report on the review of performance of the Secretariat 
and NC based on its TOR. It is necessary that the following points are included in the review report: 
 
- Activities done by  the Secretariat and NC sin ce the start of regular phase in 2001 which 

correspond to the request of the IG as well as their budget and expenditures; and 
- Timetable of the review. 
 
7. The WGFD shall start to prepare the preliminary review report from the First Session of the 
WGFD through interim report for IG6 i n 2004.  In 2005, the draft final report will be prepared by 
the WGFD to be submitted and considered at the Seventh Session of the Intergovernmental Meeting 
(IG7). 
 
 
Task 2: Review the financial reports of the Secretariat and NC since the start of the regular 

phase and recommend appropriate sizes of the budgets of EANET, based on the 

review results 
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a. Financial Report 
 
8. Since 2002, the Secretariat has been managi ng the f inancial matters of EANET including 
the contract with the donor agency.  Since the preparatory phase, the Ministr y of the Environment 
of Japan has kindly funded the operation and activ ities of EAN ET throughout the regula r phase.  
The financial statement, including b oth revenue, expenditure and their balance shall be reviewed so 
as to evaluate the necessary budget both for the Secretariat and NC. 
 
9. The justification of reviewing the performance of the Network is the statement on paragraph 
3 of the Decision 1/IG5 on Further Financial A rrangement for EANET. Taking into account the 
latest actual expenditure figures, the participating countries of EANET will then make an effort on a 
voluntary basis to co ntribute to t he budget to be directly spent by the Secretariat using ful ly the 
latest UN assessment scale -based burden sharing as the first step from 2005. 
 
10. The Secretariat and NC will prepare the interim financial review report on their respective 
activities, specifically indicating the r evenue and expenditure for 2002 an d 2003.  T his will be 
distributed to the participating countrie s for review and comments before the First Session of the 
WGFD in 2004, together with a proposal for appropriate sizes of their budgets, especially the budget 
for the Secretariat.  Taking into account the views and comments at the First Session of the WGFD, 
the revised i nterim financial review report will be submitted to IG6 for its considerati on and 
guidance. 
 
11. Following the guidance by IG6 i n 2004, the Secretariat and NC will prepare a draft final  
financial review report for cons ideration and comments by  the Second Sessi on of the WGFD in  
2005, and submit the final report to IG7 in 2005 for its consideration and necessary actions. 
 

b. Work Program for the next calendar year 
 
12. Another item to be included in the review is the preparation of the work program and budget 
for the next calendar year.  The draft work program should be submitted for consideration at the  
WGFD and IG.  The information on budget and human resources would be d etailed for each work  
item if the p articipating countries may wish so.  The procedure on how to r evise the draft work 
program for the next year should be worked out. 
 
 
Task 3: Develop Guidelines on Administration and Financial Management for the 

Secretariat and the Network Center 

 
According to the decision at IG5, in order to improve transparency and efficiency, WGFD jointly 
with the Secretariat and the Network Center will do the following activities: 
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i) Review the existing rules and regulations on the administration and financial management  
that are applied to the Secret ariat and the  Network Center an d consider guidelines of 
relevant UN-subregional organizations. 

ii) Draft an outline of the gui delines for the Secretariat and the Network Center for discussion 
at IG6. 

iii) Draft the guidelines before WGFD2, taking into account the guidance by IG6 for discussion 
at WGFD2. 

iv) Develop the guidelines and get the IG’s approval at IG7. 
 
The draft guidelines will be designed to increase tr ansparency, efficiency, and accountability of the 
EANET activities.  The guidelines will include but not limited to working procedures, such as staff 
recruitment, modality of financial reports and progress reports. 
 
 

Task 4: Carry out tasks in line with the decision on further financial arrangement as 

adopted at IG5 

 
13. Recognizing the importance of a long-t erm secured financial arrangement for EANET, the 
participating countries adopted a decision, “Decisi on 1/IG5” on Further Financial arrangement for 
EANET at IG5 in 2003. 
 
14. As stated in the decision, after three years, the performance and transparency of the Network 
should be re viewed to explore the possibility of strengthening and extendi ng the burden s haring.  
The possibility of introducing minimum contribution amount from the participating countries should 
also be explored. In addition, adequacy of UNEP  RRC.AP/AIT system may also be examined after 
several years of experience. 
 
15. In 2005, prel iminary consideration will be taken wi th the description in the performance 
review report.  In 2006, the WGFD shall prepare a separate report on further financial arrangement 
for EANET including a recommendation to be submitted to the Eighth Session of the  
Intergovernmental Meeting (IG8) in 2006 for its consideration. 
 
 
Task 5: Develop a 5 year medium term plan for EANET 
  
16. The activities that were undertaken on EANET are: 
 
(i) Acid deposition monitoring; 
(ii) Compilation, evaluation, storage and provision of data; 
(iii) Promotion of quality assurance and quality control (QA/QC) activities; 
(iv) Implementation of technical support and capacity building; 
(v) Promotion of research activities related to acid deposition problems; 
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(vi) Promotion of public awareness activities; 
(vii) Other relevant activities. 
 
17. Based on the suggestion and decision at IG5, the WGFD shall prepare a medium term plan 
for EANET to be undertaken in the c oming 5 years.  The medium term plan will focus  on the 
whole activities of EANET with clearly stated targets, activities undertaken, and expected results at  
the end of the mentioned period. This preparation will be conducted for a period of two years by the 
WGFD together with SAC and NC.  Proposed activities and timetable are: 
 
- consideration on the interi m report on the medium term plan at the Second Session of the 

WGFD in 2005; 
- consideration on the final report at the Third S ession of the WGFD in 2006 to be subm itted to 

IG8 in 2006 for its consideration. 
 
18. The targets of the medium term plan may include: 
 
- to define the measures for improvement of acid deposition monitoring within limited financial 

resources; 
- to increase transparency of EANET development; 
- to enhance cooperative efforts among participating countries and with outside organizations; and 
- to strengthen policy relevance of EANET activities. 
 
The major activities in the proposed medium term plan may include: 
 
(i) strengthening of monitoring activities; 
(ii) strengthen the monitoring capabilities and capacity building programs of participating 

countries including improved QA/QC activities for acid deposition monitoring; 
(iii) continuation of the assessment of acid depos ition in the East Asia region and relevant 

research activities; 
(iv) development of research on acid deposition and its effects; 
(v) promotion of emission inventories and modeling in collaboration with existing initiatives; 
(vi) communication and cooperation with other relevant organizations and programs, 
(vii) raising awareness; 
(viii) consider the possible regional agreem ent on the l ong-range transboundary air pollution in 

East Asia, etc. 
 
19. The WGFD will request t he comments of th e members of SAC regarding the report on 
medium term plan for EANET from scientific and technical viewpoints. 
 

 



 EANET/WGFD 1/6 
 Page 6 

Task 6: Consider the feasibility of a regional agreement on acid deposition through an 

analytical work on existing ones such as the ASEAN haze agreement 

20. In IG5, some countries emphasized difficulties to a dopt burden sharing in the absence of 
any legal bases.  In order to address such issue, the feasibility  of a regional agreement o n acid 
deposition should be taken into consideration. 

 
21. The proposed activities to achieve this task include: 
 
- review of relevant existing agreements, for example, Convention on Long-Range Transboundary 

Air Pollution (CLRTAP), ASEAN Haze Agreement and others; 
- consideration on policy relevance of a possible regional agreement; 
- consideration on the scope and objectives of a possible regional agreement; and  
- consideration on possible options with components of such agreements. 
 
An interim report of the feasibility study will be prepared and discussed at the Second Session of the 
WGFD in 2005 in order to be submitted to the IG7. 
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::ountry /items Monitoring sites Classification Monitoring 
interval 

:::China> 
Wet deposition Chongqing 

-Guanyinqiao Urban daily 
-Jinyunshan Rural daily 

Xi'an 
-shizhan Urban daily 
-Weishuiyuan Rural daily 
-Jiwozi Remote daily 

Xiamen 
-Hongwen Urban daily 
-Xiaoping Remote daily 

Zhuhai 
-Xiang Zhou Urban daily 
-Zhuxiandong Urban daily 

Dry deposition Chongqing 
-Jinyunshan 

Xi'an 
Rural AT(driily) 

-Weishuiyuan 
Xiamen 

Rural AT(daily) 

-Hongwen Urban AT(daily) 
Zhuhai 

-Xiang Zhou Urban AT(daily) 

soil Chongqing 
and vegetation -Jinyunshan Rural Every 3 years 

Xi'an 
-Jiwozi Remote Every 3 years 

Xiamen 
-Xiaoping Remote Every 3 years 

Zhuhai 
-Zhuxian dong Urban Every 3 years 

Measurement Parameters Remarks 
(start time) 

All required items + F April '99 
All required items + F January, '01 

All required items April '99 
All required items April '99 
All required items January, '01 

All required items April '99 
All required items April '99 

All req uir ed items May '99 
All required items December 

'99 

S02, N02, PM lO 

S02, N0 2, PM lO 

S02, N02, PM lO 

S02,N02, PM lO 

Tree decline, Abnormalities of leaves 
and branches (Ions etc.in soil) 
Tree decline, Abnormalities of leaves 
and branches(Ions etc.in soil) 
Tree decline, Abnormalities of leaves 
and branches(Ions etc.in soil) 
Tree decline, Abnormalities of leaves 
and branches(Ions etc.in soil) 

Site 
information 

0 

Available 
Data (2003) 

0 
0 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
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(.D 
(.D 

Country/items 

<China> 

inland aquatic 
environment 

<Indonesia> 
Wet deposition 

Dry deposition 

Soil 
and vegetation 

Inland aquatic 
environment 

Monitoring sites Classification 

Chongqing 
-Jinyunshan Lake Rural 

Xi'an 
-Jiwozi River Remote 

Xiamen 
-Xiaoping Dam Remote 

Zhuhai 
-Zhuxiandong Reservoir Urban 

Jakarta(BMG) Urban 
Serpong(EM C) Rural 
Kototabang(BM G) Remote 
Bandung(LAPAN) Urban 

Serpong(EMC) Rural 

Serpong (EM C) Rural 
Bogor Reserch Rural 

Forest(puslitanak) 

Patenggang Lake Rural 

Monitoring Measurement Parameters 
interval 

4 tim es/years Water quality of Jinyunshan 

4times/years Water quality of Jiwozi 
(Stream) 

4times/years Water quality of Xiaoping 

4times/years. Water quality of Zhuxiandong 
Reservoir 

weekly* All required items 
event All required items 
weekly * All required items 
event* All required items 

FP SOz,HN03,HCI,NH3,PMC 

Twice/yr Decline, K etc. in leaves &ions in soil 
twice/yr( once/3y 
ears from 2003) 

4times/yr. Water quality of Patenggang 

Remarks Site 
(start time) information 

0 
April '98 
April '98 
April '98 
January '99 

From 2003 

-

Available 
Data(2003) 

0 

0 

0 

0 

0 
0 
0 
0 

0 

-
-
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:ountry /items Monitoring sites Classification 

:Japan> 
~et deposition 

Rishiri Remote 
Ochiishi Remote 
Tappi Remote 
Ogasawara Remote 
Sado-seki Remote 
Rappo Remote 
Oki Remote 
Yusuhara Remote 
Redo Remote 
Ijira Rural 

Banryu Urban 

Dry deposition 
Rishiri Remote 
Tappi Remote 
Ogasawara Remote 
Sado/(Sado-seki) Remote 
Rappo Remote 
Oki Remote 
Ashizuri"-7[U suhara] Remote 
Kuniga mi"-7 [Redo ] Remote 
Ijira Rural. 
Banryu Urban 

Soil 
and vegetation Ijira Lake Rural/Ecolog. 

Banryu Lake Urban/Ecolog 
inland aquatic 
environment Ijira Lake Rural/Ecolog. 

Banryu Lake Urban/Ecolog 

<Lao PDR> 
Wet deposition Vientiane Urban 

Monitoring Measurement Parameters 
interval 

daily All required items 
daily All required items 
daily All required items 
daily All required items 
daily All required items 
daily All required items 
daily All required items 
daily All required items 
daily All required items 
weekly(daily All required items 
composite sample) 
weekly(daily All required items 
composite sample) 

AT* (lhr)+ FP S02,NO,NOx .. ,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+FP SOi,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx·,03,PMC 
AT*(lhr)+ FP S02,NO,NOx*,03,PMC 

Once in 5 years All required items 
Once in 5 years All required items 

4times/yr. Water quality of Lake Ijira 
4times/yr. Water quality of Lake Banryu 

event pR,EC 

Remarks Site 
(start time) information 

0 
Start from April '98 
Start from April '03 
(Some sites started 
from(April '99) 

*(+FP from 2002) 
*(+FP from 2003) 
*(+FP from 2003) 
*(+FP from 2003) 
*(+FP from 2003) 
*(+FP from 2003) 
*(+FP from 2002) 
*(+FP from 2003) 
*(+FP from 2003) 
*(+FP from 2003) 

From2003 

Available 
Data(2003) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
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Country/items 

<Malaysia> 
Wet deposition 

Dry deposition 

Soil 
and vegetation 

<Mongolia> 
Wet deposition 

Dry deposition 

Soil 
and vegetation 

inland aquatic 
environment 

<Philippines> 
Wet deposition 

Dry deposition 

Soil 
and vegetation 

inland aquatic 
environment 

Monitoring sites Classification 

Petaling J aya Urban 
Tanah Rata Remote 

Petaling J aya Urban 
Tanah Rata Remote 

Pasoh Reserve Forest Remote 
Sungai Tekala Reserve Forest Remote 

Ulaanbaatar Urban 
Terelj Remote 

Ulaanbaatar Urban 
Terelj Remote 

Bogdkhan mountain Urban!Ecolog 
(Ulaanbaatar) 

Terelj river Remote/Ecolo g 

Metro Manila Urban 
Los Banos Rural 

Metro Manila Urban 
Los Banos Rural 

Los Banos Laguna (Mt Rural 
Makiling) 
UP-Quzon Land Grant Rural 

Mojicap lake Rural 

Monitoring Measurement Parameters 
interval 

weekly* All required items 
weekly* All required items 

AT,AS,PS S02,N02,HN03,PMC,PM, 
FP,PS(Weekly) S02,N02HN03,NH3, PMC 

-
-

daily All required items+ F 
daily All required items+ F 

FP(Weekly) S02,HN03,HCI,NH3,PMC 
FP(Weekly) S02,HN03,HCI,NH3,PMC 

Every 3-5 years PH(H2O),pH(KCI),Exchange 
able acidity 

4 times/yr. Water quality of Terelj river 

weekly All required items 
weekly All required items 

FP(weekly) S02,HN03,HCI,NH3,PM 
FP(weekly) S02,HN03,HCI,NH3,PM 

Once in 3 years (Tree decline, description tree 
& ions in soil etc.) 

Once in 3 years 

4 times a year Water quality of Los Banos 

Remarks Site 
(start time) information 

April '98 0 
January '99 

FPfrom2002 

From 2001 
From 2002 

0 
August '98 
September '98 

From 2002 

From 2002 

0 
April '99 
April '99 

From 2001 

From 2002 
-

Available 
Data(2003) 

0 
0 

0 
0 

-
-

0 
0 

0 
0 

-
-

0 
0 

0 
0 

-
-
0 
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:ountry /items Monitoring sites Classification Monitoring 
interval 

:Republic of 
~orea> 

Vet deposition Kanghwa Rural daily 
Cheju(Kosan) Remote daily 
Imsil Rural weekly 

)ry deposition Kanghwa Rural 1\vice a week 
Cheju(Kosan) Remote Twice a week 
Imsil Rural Twice a week 

Soil Mt.Naejang 
and vegetation 

Rural Every 3 years 

<Russia> 
Wet deposition Mondy Remote daily 

Listvyanka Rural daily 
Primorskaya(Vladiv) Rural daily 
Irkutsk Urban event 

Dry deposition Mondy Remote FP,AT(weekly) 
Listvyanka Rural FP(weekly) 
Primorskaya(Vladiv) Rural FP(weekly) 
Irkutsk Urban FP(weekly) 

Soil Mondy Remote Once/3-5 years 
and vegetation Bolshiekoti Rural Once/3-5 years 

Itkutsk Urban Once/3-5 years 

inland aquatic Krestovka River Rural 12times/yr 
environment 

Measurement Parameters Remarks 
(start time) 

All required items March '99 
April '99 
From 2001 

S02,03, PMlO,ions inPM2.5 From 2001 
From 2001 
From 2001 

(Tree decline, description tree From 2001 
& ions in soil) 

All required items(+HC03") May '99 
From 2001 
From 2002 
From 2001 

S02,03,HN03,HCI,NH3,PMC From 2001 
S02,HN03,HCI,NH3,PMC From 2001 
S02,HN03,HCI,NH3,PMC From 2001 
S02,HN03,HCI,NH3,PMC From 2001 

Tree decline, description tree From 2001 
& ions in soil From 2001 

From 2002 

Water quality of Krestovka From 2001 

Site 
information 

0 

0 

Available 
Data (2003) 

-
-
-

-
-
-

-

0 
0 
-
0 

0 
0 
0 
0 
-
-
0 

0 
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I Country/items I Monitoring sites I Classification I Monitoring intelVal I Measurement Parameters 

<Thailand> 
Wet deposition Bangkok(PCD) Urban daily All required items 

Patumthani(ERTC) Rural daily All required items 
Vachiralongkom Dam Remote daily All required items 
Mae-Hia Rural daily All required items 

(Chiang Mai University) 

Dry deposition Bahgkok(OEPP) Urban AT(lhr) 02,NO,NOx, 

FP S02,HN03,HCI,NH3,PMC 
Samutprakarn(TMD) Urban AT(lhr) S02,NO,N02, 0 3 

Vachiralongkom Dam Remote FP S02,HN03,HCI,NH3,PMC 
Mae-Hia Rural AT(lhr) S02,NO,PM lO• 0 3 

FP HN03,HCI,NH3,PMC 

Soil Vachiralongkorn Dam Remote 2 times/year Tree Decline, Ions in soil 
and vegetation Vachiralongkom Puyea Remote 

Inland Aquatic Vachiralongkom Dam Remote 4 times/year Water quality of Vachiralongkorn 
environment Dam 
<Viet nam> 
Wet deposition Hanoi urban daily** All required items 

Hoa Binh rural daily** All required items 

Dry deposition Hanoi urban FP (weekl y) S02,HN03,HCI,NH3,PMC 
Hoa Binh rural FP(weekly) S02,HN03,HCI,NH3,PMC 

Soil Hoa Binh rural Once a year Decline, & ions in soil 
and vegetation 

Inland Aquatic Hoa Binh Reservoir rural 4 times/year Water quality of Hoa Bin 
environment ReselVoir 

Note)*: Biocides are added to precipitation samples, **Chemical analysis is carried out for weekly composite samples. 
PMC; Particulate matter components 

Remarks Site Available 
(start time) information Data(2003) 

0 
April '99 0 
March '99 0 
April '99 0 
From 2001 0 

0 

0 

0 
0 

-
-

0 
0 

0 
August '99 0 
August '99 0 

0 
0 

-
0 , 
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The monitoring situations in each participating countries for 
mandatory items 

L Introduction 
Based on the results of the First Expert Meeting, the guidelines have been adopted 

at the Second Expert Meeting on Acid Precipitation Monitoring Network in East Asia, 
which was held in March 1995 in Tokyo. 

From April 1998, the preparatory-phase activities of the Acid Deposition 
Monitoring Network in East Asia (EANET) started, based on the decision of the First 
Intergovernmental Meeting on EANET, held in March 1998 in Yokohama, Japan. Ten 
countries (i.e. China, Indonesia, Japan, Republic of Korea, Malaysia, Mongolia, 
Philippines, Russia, Thailand, and Viet Nam), in East Asia participated in the 
preparatory-phase activities. 

During the preparatory-phase, the participating countries made effort to comply 
with these guidelines to the extent possible. Based on the experience gained, and the 

·latest scientific/technical information, the guidelines were revised and adopted as a 
technical manual "Technical Documents for Acid Deposition Monitoring in EAST Asia 
" at the Second Interim Scientific Advisory Group (ISA.G) Meeting of EANET held in 
March 2000 in Jakarta, Indonesia. 

2. Basic matters on acid deposition monitoring 
2.1. Objectives 

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

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

aimed at preventing or reducing adverse impacts on human health and the 
environment due to acid deposition. 

2.2. Outline of the manual for monitoring 
In the technical manual, standard suggested items concerning, sampling methodology, 

analytical methods, data control and data reporting, and quality assurance and quality 

control aspects on monitoring in EANET are described. For the majority of the methods, 
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the necessary quality assurance is facilitated by a combination of simple and robust 

sampling techniques with well-described sampling equipment, and use of synthetic 

control samples for the chemical analyses. 

3. Fundamental items concerning monitoring on acid deposition 

3.1. Monitoring sites 

Selection of sampling sites is a critical factor in the monitoring of wet deposition. 

Therefore, sampling sites should be located in areas suitable for the purpose of the 

survey, and should properly represent the area in question. In addition, coordination 

is required with dry deposition monitoring, and the closest meteorological station. 

EANET monitoring sites are classified into two basic categories, namely cdeposition 

monitoring sites and ecological survey sites. Deposition monitoring sites are sampling 

sites to collect fundamental data on the temporal and spatial distribution of acid 

deposition, and are further classified into three sub-categories: remote sites, rural sites, 

and urban sites for the objectives of the monitoring. Ecological survey sites are those 

to provide basic data for assessing the effects of acidification on terrestrial ecosystems, 
and further classified into two sub-categories: basic survey sites, and ecosystem 

analysis sites. All sites in each country should be classified according to these 

categories. Regarding the deposition monitoring sites, at least one or more remote or 

rural sites should be established in a country participating in the EANET activities. 

3.2 Fundamental items of each monitoring 

Fundamental items of each monitoring are described below. 

<Wet Deposition> 

1) monitoring sites 
(l)general information 

./ represent the area in question 

./ coordination with dry deposition monitoring & the closest 

meteorological station 

./ At least one or more remote or rural sites should be established 

(2)siting of the sampling equipment 

./ to remain in almost the same conditions for several decades 

./ sites which don't receive local wind effect(mountain top, cols, 

coastal, valley basins are not suitable) 

./ considerations of the effects of immediate surrounding and 
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emission within the nearest 20krn 

(3)minimum distance to emission and contamination sources 
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./ Regions within 50km of large pollution source should be excluded 

as remote sites and ecological sites 

./ Regions within 20km of large pollution source should be excluded 

as rural 

./ Regions within 500m of main roads should be excluded as remote 

and rural sites 

(4)Local criteria 

./ An open, flat, grassy area far enough from trees, no objects 

./ At least twice the objection height and less than 30 degree above 

the horizon 

./ Regions within 100 mof these emission and contamination 

sources should be excluded . 

./ The horizontal distance between collector and rain gauge should 

be greater than 2 meters 

The rain gauge and the wet deposition collector should cross the direction of 

the prevailing wind 

2) Monitoring frequency and measurement parameterp 

(1) Monitoring frequency 

./ . samples should be collected every 24 hours in principal 

./ combining daily samples for weekly (7 days) composite or 

sampling for a week can be acceptable 

./ collection can be conducted for each precipitation event . 

./ The starting time of a day should be at 9:00 local time as a general 

rule . 
./ If a refrigerator is not in use, biocide should be used for preserving 

the samples. 

(2)Measurement parameters 

a)Precipitation chemistry parameters 

Mandatory items: 
./ pH,EC, S042-,N03-,CI-,NH4+,Na+,K+,Ca2+,Mg2+ 
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Optional items: 

./ F-, HC03-, N02-, Organic acid ~HCOO-,CH3COO-), 

(Br-,P043-) 

b)Meteorological Measurements 

./ Wind direction/speed, temperature,humidity,precipitation 

amount, solar radiation 

(3)laboratory treatment of samples 

<Dry deposition> 

./ all samples should be filtered with clean membrane filters (pore 
size: 0.45p.m) 

./ Mter filtration, samples should be refrigerated at 4 degree . 

./ Analysis should be carried out within a week of sample arrival in 

the laboratory. 

Priority of the chemical species for dry deposition monitoring in EANET is as follows. 
(First priority): 

./ S02,03,NO,N02(urban) and particulate mass concentration(PMlO) 
(Second priority): 

./ N02(rural and remote), HN03, NH3, 

<Soil & Vegetation> 

(l)Selection of basic survey site 

particulate component(S042-,N03-, NH4+, ,and Ca2+) 

• Survey sites should preferably be located within a radius of approximately 
50 km of (Dry and Wet) deposition monitoring sites. 

(2)Site selection criteria 

• Two forests, whose soils have different sensitivities to acid deposition, are 

recommended to be selected. 

• Each sites should be established in a continuous forest area of more than 

one hectare. 

• (If the area IS surrounded with a suitable shelter belt, 0.2 hectare is 
sufficient.> 

• Site must be accessible for surveying over a long period(decades). 

(3)Selection of plots for soil monitoring 
• Several plots, at least two plots, occupying areas from 5m*5m to 10m*10m, 
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should be selected randomly at each soil type 

(4)Selection of subplots for soil sampling 

• In the plot, five subplots, each occupying Im*lm,are selected in principle 

at the center and the diagonal lines of the plot 

(5)Monitoring parameters and frequency of analysis 

l)Monitoring parameter for soil(Every 3-5years) 

Mandatory items: 
./ Moisture content/pH(H20)and pH (KCl)/Exchange able Base 

cations(Ca,Mg,K,and Na)lExchangeable acidity 

./ Effective cation exchangeable capacity(ECEC)/Carbon 
. contents(for only calcareous soil) 

Optional items: 

./ Exchangeable AL,HlTotal Carbon content/ Total Nitrogen content/ 
Voluntary items: 

./ Available phosphate/Sulfate 

2) Selection of plots for general description of the forest 
./ Two forest areas of more than 0.2 hectare are selected . 
./ a measuring plot should be subdivided to three coaxial circles of 

1000,400,and 200 square meters for the detailed survey . 
. 3) Monitoring items and frequency of monitoring for general description of the 
forest. 
Mandatory items:(Every 3-5years) 

./ Description of trees; Name of species/ Diameter at Breast 

HeightlHeight of tree 

./ Understory vegetation survey 
4) Survey of tree decline 
Mandatory items:(Every 3-5years) 

./ Observation of tree decline 

Optional i~ms:(Every 3-5years) 

./ Photographic record of tree declinelEstimation of decline causes 

<Inland aquatic environment> 

Measurement parameters and frequency of monitoring 
1)4 times/year 

Mandatory items: 
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./ WT,pH,EC,Alkalinity,S042-,N03-,Cl-,NH4+,Na+,K+,Ca2+,Mg2+ 

Optional Parameters: 

Page 13 

./ Phytoplankton(diatom species; for lakes),Epilithic algae (for 

springs, headwaters, rivers) 

2)once/year 

Mandatory items: 

./ Transparency,water color,DOC(ifpossible COD), N02-,and P043-
Optional Parameters: 

./ TotalAl 

3)once/in 3-5year 

Mandatory items: 

./ Sediment(S042-,N03-,and NH4+ in pore w~ter) 

Optional Parameters: 

./ living organisms other than phytoplankton, 

Sediment(Pb,Pb210,and stable isotope of S; for lake) 
4. Monitoring situations in each participating countries. 

The monitoring situations in each participating countries are described in Table 1-4. 
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Table1. Wet deposition monitoring 
Country/items City Monitoring sites Classification Monitoring interval Mandator items: 

pH EC sol N03- cr 

<China> Chongqin Guanyi~qiao Urban Daily x x x x x 
Jinyunshan Rural Daily x x x x x 

Xi' an Shizhan Urban Daily x x x x x 
Weishuiyuan Rural Daily x x x x x 
Jiwozi Remote Daily x x x x x 

Xiamen Hongwen Urban Daily x x x x x 
Xiaoping Remote Daily x x x x x 

Zhuhai XiangZhou Urban Daily_ x x x x x 
Zhuxian Cavern Urban Daily x x x x x 

<Indonesia> Jakarta(BMG) Urban Weekly x x x x x 
Serpong(EMC) Rlrral Event x x x x x 
Kototabang(BMG) Remote Weekly x x x x x 
Bandung(LAP AN~ Urban Event x x x x x 

<Japan> Rishiri Remote Daily x x x x x 
Ochiishi Remote Daily x x x x x 
Tappi Remote Daily_ x x x x x 
Ogasawara Remote Daily x x x x x 
Sado/(Sado-seki) Remote Daily x x x x x 
Happo Remote Daily x x x x x 
Oki Remote Daily x x x x x 
Yusuhara Remote Daily x x x x x 
Hedo Remote Daily x x x x x 
Ijira Rural Weekly x x x x x 
Banryu Urban Weekly x x x x x 

<LaoPDR> Vientiane Urban Event x x 
<Malaysia> Petaling Jaya Urban Weekly x x x x x 

TanahRata Remote Weekly x x x x x 
<Mongolia> Ulaanbaatar Urban Daily x x x x x 

Terelj Remote Daily x x x x x 
<PhHipJlines> Metro Manila Urban Weekly x x x x x 

Los Banos Rural Weekly x x x x x 
<Republic of Korea> Kanghwa Rlrral Daily x x x x x 

Cheju(Kosan) Remote Daily x x x x x 
Imsil Rural Daily x x x x x 

<Russia> Mondy Remote Daily x x x x x 
Listvyanka Rural Daily x x x x x 
Irkutsk Urban Event x x x x x 
Primorskaja Rural Event x x x x x 

<Thailand> Bangkok(PCD) Urban Daily x x x x x 
Pattrrnthani(ERTC) Rural Daily x x x x x 
Vachralongkom Dan: Remote Daily x x x x x 
Mae-Hia Rural Daily x x x x x 

<Viet nam> Hanoi Urban Weekly x x x x x 
HoaBinh Rural Weekly x ){-,-x_ ,---x x 

Na+ K'" Ca2+ Mg2+ 

x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 

x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
~ x x x 

Optional items: 
NI-'4; F-,HC03-,N02-

,Organic acid,Br-,PO/-

x p-

x p-

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x HCOOH,CH3COOH 
x (COOH)2 
x 
x 
x 
x 
x 
x 
x 
x HC03-,N02-, 

x HC03-,N02-, 

x HC03-,N02-,Br-

X HC03-

x 
x 
x 
x 
x 
x 

Meteorologj 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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Table2. Dry deposition(Air concentration) monitoring 

Country Ii tems City Monitoring site~ Classifica tion 

<China> Chongqin~ Jinyunshan Rural 
Xi'an Weishuiyuan Rural 
Xiamen Hongwen Urban 
Zhuhai XiangZhou Urban 

<Indonesia> Serpong(EMC) Rural 
<Japan> Rishiri Remote 

Tappi Remote 
Ogasawara Remote 
Sadol(Sado-seki) Remote 
Happo Remote 
Oki Remote 
Yusuhara Remote 
Hedo Remote 
Ijira Rural 
Banryu Urban 

<Malaysia> Petaling J aya Urban 
Tanah Rata Remote 

<Mongolia> UlaanbaataI Urban 
Terelj Remote 

<Philippines> Metro Manila Urban 
Los Banos Rural 

<Republic of Korea> Kanghwa Rural 
Chej u(Kosan) Remote 
Imsil Rural 

<Russia> Mondv Remote 
Listvyanka Rural 
Irkutsk Urban 
Primorskava Rural 

<Thailand> Bangkok( OEPP) Urban 
Samutprakarn(TMD) Urban 
Patumthani(ERTC) Rural 
Vachralongkorn Dam Remote 
Mae-Hia Rural 

<Viet nam> Hanoi Urban 
Hoa Binh Rural 

--

x*)Monitoring plan shows. 

Priority of the chemical species 
Monitoring method S02 03 NO N02 PMIO HN03 

AT x x* x 
AT x x* x 
AT x x x 
AT x x x 
FP x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
AT,FP x x x x x 
FP,PS x x x x 
AT,AS,PS x x 
FP x x 
FP x x 
FP x x 
FP x x 
AT,FP x x x x x 
AT,FP x x x x x 
FP x x x x x 
AT,FP x x x 
FP x x 
FP x x 
FP x x 
AT,FP x x* x* x 
AT x x x x 
FP x* x* 
FP x x* x* x* x 
AT,FP x x x x x x 
FP x x 
FP x x 

AT:Automatic Monitor,FP:Filter pack,PS:passive sampler,AS:Aerosol sample 

NH3 SO:- NO 3- INH4 

(Particulate Component; 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x* x* x* 
x x x 
x x x 
x x x 
x x x 

Caw' 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x* 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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x 
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T able3. Soil & Vegitation monitoring 

luntry/items City Monitoring sites Classification Monitoring interval Monitoring interval Soil 
Mandatory 

(Soil) (Forest) items: 

Moisture 
Contents 

~hina> Chongqing Jinytmshan Rural Once/3years Once/3years x 
Xi'an Dabagou Remote Once/3years Once/3years x 
Xiamen Xiaoping Remote Once/3years Once/3years x 
Zhuhai Zhuxian don~ Urban Once/3years Once/3years x 

ndonesia> Bogor Reserch Rural 
Forest(puslitank) Once/3years Once/3years 

fapan> Lake Ijira Rural Once/5years Once/5year x 
Lake Banryt Urban Once/5years Once/5year x 

V1alaysia> Pasoh Reserve Foresl Remote x 
Sungai Lalang Reserve Remote 
Bogdkhan Urban 

Vlongolia> mountain(Ulaanbaatar) Once/3-5years Once/3-5years 
Philippines> UP-Quzon Land Gran Rural Once/3years Once/3years x 

Los Banos Laguna(Makilin~ Rural 
Forest Reserve) Once/3years Once/3years x 

Republic of Korea> Mt.Naejang Rural Once/3years Once/3years x 
Russia> Mondv Remote Once/3-5yea~ Once/3-5yea~ 

Iistvyanka Rural Once/3-5yea~ Once/3-5yea~ x 
Primorskaya Rural Once/3-5yea~ Once/3-5yea~ x 
Irkutsk Urban Once/3-5yea~ Once/3-5yea~ x 

Thailand> Vachralongkom Dan Remote Once/3years Once/3years x 
Viet nam> Hoa Binh Rural Once/yeal Once/yeal 

x~)Monitoringplan shows 

Exchangeable 
Base 

pH(KCI Cataions(Ca,Mg Exchangeabl 
pH(H20) ) ,K,and Mg) e Acidity 

x x x x 
x x x x 
x x x x 
x x x x 

x x x 
x x x x 
x x x x 
x x x 

x x x 
x x x x 

x x x x 
x x x x 
x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x 

Opetinal 
items 

Effective cataion 
exchngeable 
Capacity Carbonate Exchangeable 
CECEC) contents CAL,H) 

x x 
x x 
x x 
x x 

x 
x x 
x x 

x x 

x x 
x x 

CEC AL 
x x 
x x 
x x 
x 

CEC 

Total 
carbon 

> content 
x 
x 
x 
x 

x 

x 

x 

x 

x 
x 
x 
x 
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Table3. Soil & Vegitation monitoring 

Co untry litems City Monitoring sites 

<China> Chongqing Jinytmshan 
Xi'an Dabagou 
Xiamen Xiaopin~ 

Zhuhai Zhuxian don~ 
<Indonesia> Bogor Reserch 

Forest(puslitank} 
<Japan> Lake Ijira 

Lake Banryc 
<Malaysia> Pasoh Reserve Fores1 

Sungai Lalang Reserve 
Bogdkhan 

<Mongolia> mountain(Ulaanbaatar) 
<Philippines> UP-Quzon Land Gran 

Los Banos Lagt-ma(Makiline 
Forest Reserve) 

<Republic of Korea> Mt.Naejanll 
<Russia> Mondv 

Listvyanka 
PrimorskaYJ 
Irkutsk 

<Thailand> Vachralongkom Dan 
<Viet nam> Hoa Binh 

--

x*)Monitoringplan shows 

Voluntary 
item 

Total Available 
nitrogen phosphate 
content ISulfate 

x x 
x x 
x x 
x x 

x x 
Sulfate 

x 

x 

x 

x x 
x x 
x x 
x x 

Forest monitoring 

mandatory item(3-5years) 

Diameter at Understory 
Name of Breast vegetation 
species Height Height of tree survey 

x x x x 
x x x 
x x x 
x x x x 

x x x x 
x x x x 

x x x x 
x* x* x* x* 

x x x x 
x x x x 

x x x 
x x x 
x x x x 

Optional 
items 

Observation Photographi 
of tree c record of 
decline tree decline 

x 

x 

x x 
x x 

x 
x* 

x 
x 

x x 
x x 
x x 

x 
----- -

Estimation 
of decline 
causes 

x 
x 

x* 

x* 
x* 

x 
x 

-
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T able4. Inland aquatic environment monitoring 
Classification 

Country/items City Monitoring sites Monitoring interva Mondator items(4times/year\ 

W.T pH EC A1kalini S042 

<China> Chongqing Jinyunshan Lake Rural 4 times/y'ear x x x x x 
Xi'an Jiwozi River Remote 4 timesLy'ear x x x x x 
Xiamen Xiaopin.J?;Dam Remote 4 timesLY.ear x x x x x 
Zhuhai Zhuxiandong Urban 

Reservoir 4 times/year x x x x x 
<Inclonesia> Patenggmg Lake Rural 3 times/year x x x x x 
<Jal)an> Iiira Lake Rural 4 timesLyear x x x x x 

Banryu Lake Urban 4 times/year x x x x x 
<Mongolia> Terelj River Remote 5 times/year x x x x x 
<Philippines> Mojicap Lake Rural 4 times/year x x x x x 
<Russia> Krestovka River Rural 12 times/year x x x x x 

Vachiralong/wrn 
<Thailancl> Dam Remote 4 times/year x x x x x 

HoaBinh 
<Viet nam> Reservoir Rural 4 times/year x x x x x 

NO)- cr Na+ K'" Ca2+ Ml 
x x x x x x 
x x x x x x 
x x x x x x 

x x x x x x 
x x x x x x 
x x x x x x 
x x x x x x 
x x x x x x 
x x x x x x 
x x x x x x 

x x x x x x 

x x x x x ~ 

Mondatory 
items(Once/ 
year) 
Transparenc 

NH/y water color DOC 
x 
x 
x 

x 
x 
x x x x 
x x x x 
x 
x 
x 

x 

L-__ ~ -- --

Mondatory items(Once/in 3-5year) 

NOz- pot Sediment(S042-,N03-,andNH4+in pore We 

x 
x 
x 
x 

x 

x 

Optional(4 tin 

Pytoplanktor 
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Table4. Inland aquatic environment monitoring 

Country/items City Monitoring sites 

<China> Chongqing Jinyunshan Lake 
Xi'an Jiwozi River 
Xiamen Xiaoping Dam 
Zhuhai Zhuxiandong 

Reservoir 
<Indonesia> Patenggmg Lake 
<Japan> Ijira Lake 

Banryu Lake 
<Mongolia> Terelj River 
<Philippines> Moiicap Lake 
<Russia> Krestovka River 

VachiralongJmrn 
<ThailaJ1(l> Dam 

Hoa Binh 
<Viet natn> Reservoir 

Classification 

Rural 
Remote 
Remote 
Urban 

Rural 
Rural 
Urban 
Remote 
Rural 
Rural 

Remote 

Rural 

Optional( 
Once/yea 

Monitoring interva ~es/year) r) 

Epilithic algae T-AI 
4 times/year 
4 times/year 
4 times/year 

4 times/year 
3 times/year 
4 times/year 
4 times/year x 
5 times/year 
4 times/year 
12 times/year 

4 times/year 

4 times/year 

Optional(Once/in 3-5 
year) 

Living 
organisms) Sediment(Pb.Pb210. and stable isotope of S) 

~ 

~ 
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(Revised on 2004) 
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The Fifth Senior Technical Managers' Meeting 
of the Acid Deposition Monitoring Network 
in East Asia 
28-30 September 2004, Niigata, Japan 

Overview of the EANET activities in .Japan 

Ministry of the Environment, Japan 

I. Introduction 

.Lr.L:LJ. "I.Lr 1. / u 1. lV1. . .J /.J 

Page 1 

1. In accordance with the "Joint Announcemenf' adopted at the 2nd Session of the 
Intergovernmental Meeting held in October 2000 in Niigata, Japan started the EANET activities on a 
regular basis from January 2001 based on the National Monitoring Plan which was developed during 
the preparatory-phase. 

2. Along with conducting EANET activities, the Ministry of the Environment (MOE) of Japan 
had reviewed the domestic monitoring activities and formulated so-called "long term monitoring plan" 
in March 2002 to shift the domestic focus on long-term monitoring and to incorporate and further 
develop the National Monitoring Plan for EANET. The plan has started in April 2003. 

II. Revision of the National Program onAcid Deposition Monitoring in Japan 

i. Series of the national survey programs on acid deposition 

4. Japan Environment Agency (JEA), which was re-organized to the Ministry of .the 
Environment (MOE) in January 2001, started the 1st five-year National Acid Deposition Su.rvey at 14 
national monitoring stations in JFY1983. Establishing the wet deposition monitoring stations up to 
49, JEA/MOE conducted the second and the third five-year surveys from JFY1988 through JFY1997, 
and a three-year survey (the 4th phase of national acid deposition survey) from JFY1998 through 

JFY2000. During these 18 years, soil & vegetation as well as inland aquatic environment monitoring 
were also carried out at many sites. MOE terminates the series of National Survey Program on acid 

deposition monitoring at the end of JFY2000 (March 2001). (MOE has conducted the similar surveys 
to the 4th phase survey in JFY2001 and 2002 as a transition-phase activity to fill the gap between the 
end of the survey program and the start of the long term monitoring.) 

ii. Development of the national program on acid deposition monitoring 

5. In JFY2001, MOE reviewed the domestic monitoring activities that had been conducted fer 
about 20 years and formulated so-called "long term monitoring plan" in March 2002 to shift the 

domestic focus on long-term monitoring from short-term surveys and to incorporate· and further 
develop National Monitoring Plan ·for EANET, based on the discussions at the Committee on Acid 

Deposition Problems in Japan. Development of the long term monitoring plan was concluded in 
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March 2002, and the new program was scheduled to be launched from JFY2003. 

EANET/STM 5/5 
! Page 2 

6. The formulation of the long term monitoring plan has been initiated by reflecting the recent 

progress of the EANET activities, especially its start of regular-phase activities in East Asian region. 

The long term monitoring plan incorporates the revised National Monitoring Plan for EANET as a 
indispensable part of it. Based on the revised plan, Japan would harmonize all the domestic monitoring 
activities with the Guidelines and Technical Manuals for EANET, so that the data obtained in Japan 

could be evaluated by comparing with those of East Asian region. 
7. JFY2001 and JFY2002 are in a transition phase -toward implementation of the new national 
program and the revised National Monitoring Plan for EANET. In these years, basically the domestic 

monitoring activities, including those for EANET, have been carried out under the same frame~ork as 
that of the previous year except prior introduction of the filter pack monitoring in the two sites (Rishiri 
and Oki) to lead the implementation of the revised National Monitoring Plan for EANET. 

III. Outline of the present National Monitoring Plan for.EANET in Japan 

8. As explained in the previous section, Japan has continued the acid deposition monitoring 
at the eleven EANET monitoring sites in accordance with the present National Monitoring Plan 
developed during the preparatory-phase until the end of March 2003. The outline of the present 

National Monitoring Plan in Japan is as follows. 

i. Institutional Arrangement of domestic EANET activities 

(1) Implementation body 
Global Environment Issues Division, Global Environment Bureau 
Ministry of the Environment, Japan 

(2) National Center 
Acid Deposition and Oxidant Research Center (ADORC) 

(3) National QNQC Manager 
Mr. Yuzuru Nishikawa 

Principal Researcher, Data Management Department, ADORC 
(4) Number of monitoring sites 

Wet Deposition 11 
Dry Deposition 10 
Soil & Vegetation 2 

Inland Aquatic Environment 2 

ii. Designated EANET Monitoring Stations 

9. Eleven National Monitoring Stations have been designated as the BANET monitoring sites 
based on the present National Monitoring Plan for EANET, namely Rishiri, Ochiisi, Tappi, Sado-Seki, 

Happo, Ogasawara, Lake Ijira, Oki, Lake Banryu, Yusuhara, and Hedo. Most of them are located in 



..L-J.L ..... .L .,.L..J ~ I ......, ~ .l."..I.. -' I -' 

Page 3 
the remote islands or mountainous areas, and two ecological sites are located in rural and urban areas 
respectively. In 2004, one new site of Ochiishi was added into EANET monitoring site. (Specific site 
in Tokyo has not been decided yet.) 

Figure 1. EANET Monitoring Stations 

r:., 

e""Hedo 
d:>' 

.Oki 

Il 

e Ogasawara 
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Table 1. Designated EANET Monitoring Stations in Japan 
Name of stations Characteristics Established Monitoring 

of sites - Closed 
Rishiri Remote 1990- Wet/Dry deposition 
Ochiishi Remote 2000- Wet deposition 
Tappi Remote 1993- Wet/Dry deposition 
Sado-Seki Remote 1999-" Wet/Dry deposition 
Happo Remote 1993- Wet/Dry deposition 
Ogasawara Remote 1991- Wet/DIY deposition 
Ijira Rural 1999- Wet/Dry deposition 
(Lake-Ijira) Soil & Vegetation 

Inland Aquatic Environment 
Oki Remote 1989- Wet/Dry deposition 
Banryu Urban 1999 Wet/Dry deposition 
(Lake-Banryu) Soil & Vegetation 

Inland Aquatic Environment 
Yusuhara Remote 1999- Wet/Dry deposition 
Hedo Remote 1999- Wet/Dry deposition 

EANET/STM 5/5 
Page 4 

iii. Measurement Parameters and Equipment/Instruments for each EANET monitoring station 

(1) Wet/Dry Deposition 

1) Wet deposition 
/ Automatic wet deposition collector (Daily wet-only precipitation collector) 

/ pH, EC, NH/, Na+, K+, Ca2+, Mg2+, SO/-, N03-, cr 
/ Standard Rain Gauge 
/ Daily / Weekly composite (Ijira, Banryu) 

2) Dry deposition 
/ Automatic Air Concentration Measurement Systems 

/ S02, NO, NOx, 0 3, PM10, PM2.5( Rishiri , Oki) 
/ Hourly 

!Filter Pack (After JFY2003)(Rishiri and Oki; April 2002---) 
/Gases (S02,HCI, HN03, NH3), Particulate matter(NH/, Na+, K+, Ca2+, Mg2+, SO/-, N03-, 

Cr) 
/Weekly (or Bi-weekly) 

3) Meteorological instruments 
/ temperature / wind direction / wind velocity / humidity I solar radiation/ Hourly 

10. MOE has introduced an automatic data transmission system for the 10 EANET monitoring 
stations, so that the relevant local governments, ADORC and MOE are able to access on a hourly basis 
not only to the monitoring data, but also to the status of the instruments, and also find and recover 
from machine troubles or black out in a relatively short time. 



LJ.c-:I...l ... LJ .I. ! \J .I. .l V.l oJ! oJ 

(2) Soil & Vegetation 
/ pH(H20)/ pH(KCI)/exchangeable Na\ K+, Ca2+, Mg2+, Al3+, H+ 

/ exchangeable acidity/ ECEC/ SO/-
/ observation of tree decline/description of trees/understory vegetation survey/ 
/ photographic record 

/ every 5 years 

(3) Inland Aquatic Environment 
/ Temperature.! pHI EC/ alkalinity/ NH// Na+/ K+/ Ca2+/ Mg2+/ SO/-/ N03-/ cr/ 
/ Total Al/ Transparency/ Color/ DOC/ N02-/ PO/-/ COD/ Chl-a 

/ 4 times a year 

iv. Implementation of acid deposition monitoring 

Page 5 

11. Acid deposition monitoring for EANET started in April 1998 and all the arrangement such as 
establishment/relocation of monitoring stations or installation of new equipment which are described 
in the present National Monitoring Plan was completed by the end of 1999. 
12. Wet and dry deposition have been monitored at all the EANET monitoring stations, and soil 
& vegetation and inland aquatic environment monitoring have been carried out in the vicinity of 
Lake-Ijira and Lake-Banryu. 
13. All the monitoring data obtained by respective laboratories are periodically reported to the 
ADORC, the National Center of Japan, and after compilation and verification of the data, they are 
evaluated by the Committee on Acid Deposition Problems in Japan, and reported to the Network 
Center. 

v. QAlQC activities 

14. QNQC programs have been carried out at all stages of monitoring activities. Not only 
each laboratory staff carries out the procedures of QNQC programs, but also ADORC inspects all the 
monitoring sites and laboratories once 2-3 years to keep the quality of the monitoring data. 
15. With regard to the inter-laboratory comparison projects undertaken by the Network Center 
on wet deposition, soil and inland aquatic environment monitoring, all the concerned laboratories have 

participated in the projects and review their performance. 
16. In gegeral, data quality in Japan has been improved during the preparatory phase by 

relocating monitoring sites, developing Standard Operating Procedures, reviewing analytical results 
through the inter-laboratory comparison projects, and so on. 
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Annex I 

Format on information on the National Center and contact person(s) 

Date( data reporting) 

Country name Lao PDR 

Organization name Science Technolcgy and Environment Agency (STEA) 

Department Environment Quality Monitoring Center (EQMC) 
Environment Research Institute fER]) 

Name of contact person Ms. Sisouphanh LUANGRA TH 

Name of national QNQC Ms. Setouvanh PHANTHA VONGSA 
manager (NAM) 
Postal address 

Contact address Tel: (+856-21)21 9003 Fax: (+856-21) 213472 

E-mail: Sisouphanlt@hotmail.com 
Setouvanh @hotmail.com 
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Lao PDR "-' 

Data Reporting Procedures and Formats 

Annex II 

Format on National Monitoring Plan 

Date (that the plan was 
decided) 
Country name LaoPDR. 

Organization name Science Technology and EnvironmenAgency (STEA) 
(Responsible agencY') 
Department Environment Quality Monitoring Center (EQMC) 

Environment Research Institute (ERI) 
Name of the person in Ms. Darounny VILA YTHONG 
charge 
Postal address P.O. Box 2279. Vientiane City, Lao PDR. 

Contact address Tel: (+856-21) 21 9003 Fax: (+856-21) 21 3472 

E-mail: dalounny @hotmail.com 

1. Outline of the national monitoring plan 

1) Number of monitoring sites and the arrangement (illustrations of monitoring sites arrangement shouldbe 
attached in each cases.). 

(Number of sites) 
formal-phase prospective 

I Items p-etwork sites future plan 
(a plan) (year: ) 

Wet deposition 1 

Dry deposition 0 

Soil & vegetation 0 

Inland aquatic environment 0 
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2) Measurement parameters and monitoring interval 
Items Measurement parameters Monitoring 

interval 

Wet deposition l.pH,2.Ee, 1. daily, 

Dry deposition None 1. hourly, 
2.other( ) 

Soil None monitoring 
period 
(month: , 

-------------------------- --------------------------------------------------------------------
year: ) 

Vegetation None 

I l.regularly 
Inland aquatic None ( __ times/year) 
environment 2.irregular 

(month: 2 

year: ) 
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Lao PDR "-' 

Data Reporting Procedures and Formats 

3) Participating laboratories for each monitoring activities 

<Wet deposition / Dry deposition (1» 
OrRanization name Science Technology and Environment Agency (STEA) I Code I 
Department/Section Environment Quality Monitoring Center (EQMC) 

Environment Research Institute (ERI) 
Name of a person in charge Ms. Darounny VILA YTHONG 
in the 1aboratory(PCL) Ms. Bounyaseng SENGKHAMMY 

Ms. Setouvanh P ANTHAVONGSA 
Mr. Khonekeo KINGKHAMBANG 

Postal address P.O. Box 2279. Vientiane City, Lao PDR. 

Contact address Tel: (+856-21) 21 9003 Fax: (+856-21) 21 3472 
E-mai1:dalouny{@hotmal.com 

tounskm@hotmail.conl 
setouvanh(ii)hotrnail.com 
khonekeoit@v~hoo.com 

Note 

<Wet deposition / Dry deposition_(2j> 
Organization name I Code I 
Department/Section 
Name of a person in charge 
in the laboratory(PCL) 
Postal address 
Contact address 

Note 

S ·1& < 01 vegetatIOn> 
Organization name "Code , 
~!tment/Section 

Name of a person in charge 
in the laboratory (PCL) 
Postal address 

Contact address Tel: Fax: 
E-mail: 

Note 

I 1 d < nan aquatIc enVIronment> 
Organization name I Code I 
Department/Section 
Name of a person in charge 
in the laboratory (PCL) 
Postal address 

Contact address Tel: Fax: 
E-mail: 

Note 
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Annex III 

Format on information on respective monitoring sites 

Date( data reporting) 

Country name LaoPDR 

Organization name Science Technology and Environment Agency (STEA) 

Department Environment Research Institute (ERI) 
Environment Quality Monitoring Center (EQMC) 

Name of national Ms. Setouvanh PHANTHAVONGSA 
QA/QC manager(NAM) 
Postal address P.O. Box 2279. Vientiane, Lao PDR. 

? 

Contact address Tel: (+856-21) 21 9003 Fax: (+856-21) 213472 

E-mail: setouvanh{Q)hotmail.com 

1. Wet deposition (prepare for each site) 

1) Outline of monitoring site 
Site name ERI 

I 
Code 

I 
Address Environment Research Institute 

P.O. Box 2279. Vientiane City, Lao PDR. 
Site classification l.urban, 

Latitude (north, south) 0 , I Longitude I (east) 
0 , 

Altitude M 

Height of sampling From the ground level: m 

funnel From the floor of collector installed: m 
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Lao PDR "-' 

Data Reporting Procedures and Formats 

2 ~l Saml!le collection 
Period of sample 1. daily 

Collection 6.daily collection 

System of sample 1.wet only, 

Collection 

Collector Manufacturer: OGASA W ARA KEIKI CO.,LTD , model: US 330 

Funnel diameter: 0200 mm 

3) Meteorological observation 
Precipitation amount on site Rain gauge: 2.no use 

Manufacturer: , model: 

Height from the ground level: m 

Method: 1.tipping bucket,2.gravimetric, 3.other( ) 

Other parameters of .. 
observation on site 

In case of using Name of the station: 

nearest meteorological Distance from the site: km 

Station data. Direction from the site (bearings): 

4) Situation around the site 
Describe the situation of the topography, land use, vegetation, sources of air pollutants, etc. at each divided 

directions in the following scale. And attach a sketch map for each scale. Attach color photosf08 azimuth 
directions for on-site scale. 

(1) On-site scale (within 150m from sampler) 
Describe in "Outline ofthe monitoring site (FormA)" 

(2) Local scale (150m - 10km) 
Describe in "Outline ofthe monitoring site (Form B)" 

(3) Regional scale (10km - 50km) 
Describe in "Outline of the monitoring site (Form C)" 

Remark: 

We can not describe the situation around the site because this site is an interim site; we are in the 
process of decide he wet deposition monitoring site 



Thailand 
(Revised on 2004) 
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THAILAND NATIONAL MONITORING PLAN for EANET 
for 2003 - 2005 

1. Introduction 
Thailand participated in the preparatory phase of the 

Acid Deposition Monitoring Network in East Asia (EANET) 
during 1998-2000 and jointly announced to implement EANET 
activities on a regular basis together with other nine East Asian 
countries, namely China, Indonesia, Japan, Republic.of Korea, 
Malaysia, Mongolia, the Philippines, Russian Federation, and 
Vietnam at. the Second Intergovernmental Meeting held in 
Japan during October 25-26, 2000. The National Monitoring 
Plan of Thailand for the year 2003 - 2005 described below is 
developed for the EANET by Air Quality and Noise 
Management Bureau, Pollution Control Department, Ministry of 
Natural Resources and Environment*, which has been 
designated by the Royal Thai Government as the National Focal 
Point and National Center in Thailand forEANET. This National 
Monitoring Plan is approved by the Subcommittee on Acid 
Deposition Monitoring Network in Thailand of the Pollution 
Control Board. 
* From October 3"d 2002, due to the reorganization of Thai 
governmental system, Pollution Control Department is under 
the Ministry of Natural Resources and Environment. 

2. EANET Monitoring Sites in Thailand 
There are 5 monitoring sites in Thailand which are 

designated as EANET monitoring sites for 2003-2005. Their 
locations are shown in Figure 1. 

2.1 Vachiralongkorn Dam (VLK) (the informal name: 
Khao Lam Dam), Khanchanaburi Province (Remote Site) : 
monitoring for wet deposition, dry deposition, Inland 
aquatic environment and soil and vegetation. 

2.2 Office of Environmental Policy and Planning/ 
Pollution Control Department (OEPP/PCD), Bangkok 
(Urban Site): OEPP site monitoring for dry deposition by 
automatic analyzer and PCD site is monitoring for wet 
deposition and dry deposition by filter pack. Both sites 
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located in the same area. OEPP site and PCD site will 
move to new location nearby peD in the middle of year 
2004. 

2.3 Environmental Research and Training Center 
(ERTC), Pathumthani Province(Rural Site) : monitoring 
for wet deposition and dry deposition by filter pack. 

2.4 Thailand Meteorological Department (TMD), 
Samutprakarn province* (Urban Site) : monitoring for wet 
deposition and dry deposition by automatic analyzer. 

2.5Chiang Mai University (CMU)(Mae-Hia Campus), 
Chiang Mai Province (Rural Site) : monitoring for' wet 
deposition and dry deposition by filter pack. 

* The location of TMD indicated either in Samutprakarn 
Province (border of Bangkok) or Bangkok Metropolitan Area. 

3. Monitoring Period 
Monitoring period for all year round is from January -

December of every year. 

2.5CMU 
ChiangMai 

} 
i!~~:ri ....... ~. i~f~:~i.~ 

'. "I Samutprakam 
. ~~ 

~' "",:.,it,?; 

<V'~;-., .•. ~ .• ' '~'. "~ .. .iJ''''L~ 



Figure 1 - EANET Monitoring Sites in Thailand 
4. Monitoring Activities · 

The EANET Acid Deposition Monitoring Program in 
Thailand includes the following activities 

~ Sites Description 
~ Wet Deposition Monitoring 
~ Dry Deposition Monitoring (Gases and Aerosols) 
~ Soil and Vegetation Monitoring 
~ Inland Aquatic Environments Monitoring 
~ Meteorological Monitoring 

4.1 Sites Description 
The following maps are used for EANET' site 

description 
4.1.1 Soil Map (USDA Taxonomy, FAO/UNESCO) 
4.1.2 Geographical Map 

4.2Wet Deposition Monitoring 
4.2.1 Wet Deposition Monitoring Sites 

Wet deposition is monitored at the following sites, 
~ Vachiralongkorn Dam, Khanchanaburi 

Province 
~ Pollution Control Department (PCD or 

OEPP/PCD), Bangkok 
~ Environmental Research and Training Center 

(ERTC), Pathumthani 
Province 

~ Thailand Meteorological Department (TMD), 
Samutprakarn Province 

~ Chiang Mai University, Mae-Hia Campus, 
Chiang Mai Province 

4.2.2 Wet Deposition Sampling, Collection, and 
Transport 

Wet deposition is monitored by using "Wet-Only
Sampler" for concentration measurement, and using rain gauge 
for precipitation amount measurement. Twenty-four hours 
composite samples are collected in polyethylene collecting 
bottles. Rain samples are weighted and then analyzed for 
chemical composition (EC, pH and ionic species). If the sample 

-137-

kasahara_k
長方形



"-' Thailand "-' 

cannot be analyzed in one day or need to transport from the 
sampling site to laboratory, the samples are refrigerated at 4 °C 
or keep in keeping box with freezer pack and transported to the 
laboratory daily. 

4.2.3 Analysis of Wet Deposition Samples' 
All sample analysis is done by using methods 

and parameters specify in Table 1. 

4.3Dry Deposition Monitoring 
4.3.1 Dry Deposition Monitoring Sites 

Dry deposition monitoring for both gases and 
aerosols at the following sites, 

- Atmospheric gases concentrations , i.e. S02, 
NOx and 0 3, are measured by automatic analyzers at the 
Vachiralongkorn (VLK) Dam, ERTC, OEPP (or OEPP/PCD) and 
TMD. For VLK site, S02, NOx' and 0 3 are monitored for 2 weeks, 
three times a year around March, July and November. For TMD 
and OEPP (or OEPP/ PCD) site, S02, NOx and 03 are 
monitored continuously all year round. 

Atmospheric gases and aerosols 
concentrations are measured by filter pack method at Mae-Hia 
Campus of Chiang Mai University site, PCD (or OEPP/PCD) 
and ERTC. Duration of sampling of every sites is 7 or 10 
days/sample (7 days for 2003 and 10 days for 2004). For 
Chiang Mai site the sampling frequency is one time in every. 
month, for ERTC and PCD (or OEPP/PCD) sampling 
continuously, for VLK the frequency is three times a year in the 

. same period of monitoring by an automatic analyzer. The 
samples are analyzed for S042-, N03-, cr, NH4+, Na+, K+, Mg2+ 
and Ca2+ in particulate (aerosol) and S02 , HN03 NH3 and HCI 

. in gas phase. 
4.3.2 Dry Deposition Sampling and Analysis 

Dry deposition monitoring (sampling and 
analysis) is monitored by using methods and parameters as 
specified in Table 2 and 3. 



Table 1 - Analyses of Wet Deposition Samples 

EANET Re~uirement 
Parameters 

1. Electric Conductivity 

2.pH 

3. Chloride, Nitrate, Sulfate 

~ 14. Sodium, Potassium, 
Calcium, Magnesium 
5. Ammonium 

6. Phosphate, Nitrite, Fluoride 

7. Heavy Metals, Aluminium 

8. Mercury 

9. Organic Acids 

Methods 
- Conductivity Cell 

- Glass electrode (preferably with 
the 
electrode of non-leak inner cell) 
- IC (preferably with suppressor), 
Spectrophotometry 
- IC, -AAS / Emission Spectrometry 

IC, Spectrophotometry 
(indophenol blue) 
- IC (preferably with suppressor), 
S pectro p h otom etry 
- AAS with Graphite Furnace, ICP 
Emission 
Spectrometry, ICP / MS, Mercury 
Analyzer 
with a Gold Trap 
-IC 

Methods used in Thailand 
Parameters Methods 

1. Electric Conductivity 

2.pH 

3. Chloride, Nitrate, Sulfate 

4. Sodium, Potassium, 
Calcium, Magnesium 

5. Ammonium 

Conductivity 
Cell 

Glass 
electrode 

-IC 

-IC 

-IC 
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Table 2 - Methods for Dry Deposition Monitoring in Thailand 

EANET Requirement Monitoring Methods in 
Thailand 

Parameters Methods Parameters Methods 
1. Gases 1. Gases 
S02, N02, Filter Pack I S02, N02, NO, Filter pack! 
NO, 03, Automatic 0 3, HN03, Automatic 
HN03, NH3, Measurement! HN3, HCI Measurement 
HCI Diffusion 

Denuder 
2. Aerosols 2. Aerosols 
S042-, N03-, 

Filter Pack I 
S042-, N03-, cr 

Filter Pack cr NH + , NH4+ , 4 
Na+, K+, Diffusion N + K+ M 2+ a, , g , 

Mg2+, Ca2+ Denuder Ca2+ 

Table 3 - Dry Deposition Monitoring Sites, Measurement 
Parameters, and Analytical Methods 

Monitoring Sites Measurement Parameters Monitor and 
Analytical 
Methods 

1. Vachiralongkorn S02, N02 ,NO, 03 (see note) 
Dam, Khanchanaburi S04z-, N03-, cr, NH4+, Na+, Filter Pack I 

K+, Mg2+, Ca2+, S02 HN03 , IC 
HCI, NH3 

2.0EPP/PCD, S02, N02, NO (OEPP site) (see note) 
Bangkok S04£-, N03-, cr, NH4+, Na+, Filter Pack I 

K+, Mg2
+, Ca2+, S02 HN03 , IC 

HCI, NH3 (PCD site) 

3. ERTC, 
S04£-, N03-, cr, NH4+, Na+, Filter Pack I 
K+, Mg2+, Ca2+, S02 HN03 , IC Pathumthani 
HCI, NH3 

4.TMD, S02, N02 ,NO, 0 3 (see note) 
Samutprakarn 



5.Chiang Mai S042-, N03-, cr, NH4 +, Na+, 
University, K+, Mg2+, Ca2+, S02 HN03 , 
Mae-Hia Campus, HCI, NH3 
Chiang Mai 

Note: S02 monitored by UV-Fluorescence method 
NO monitored by Chemiluminescence's method 
03 monitored by UV-Absorption method 

4.4Soil and Vegetation Monitoring 

4.4.1 Soil and Vegetation Monitoring Sites 

Filter Pack / 
IC 

Soil and vegetation are monitored at 
Vachiralongkorn Dam, Khanchanaburi in two locations, 1. 
Vachiralongkorn Dam site and 2. Vachiralongkorn-Puye site. 
The frequency of sampling is twice a year, every 3 years (2003, 
2006, 2009), in Dry Season (around April) and Wet 
Season(around August). The locations and pictures of both 
sites are shown in figure 2 . 

4.4.2 Soil and Vegetation Sampling 
-Soil Sampling: In each plot, soil is sampled 

according to the horizon sequence of A (0-10 cm depth) and. B 
(10-20 cm depth). The collected soil samples are air-dried and 
passed through a 2-mm sieve to remove pebbles and plant 
residue. 

- Vegetation Sampling: The general description 
of the forest, measuring plot should be subdivided to three 
coaxial circles of 1000, 400 and 200 square meter as show in 
table 3. For each monitoring tree in the plot, name of species, 
diameter at breast height (DBH) and height of the tree also be 
described. Fresh leaf samples are collected from different levels 
of crown canopy and bulked for analyzing the chemical 
composition. Characteristics of vegetation are also determined 
the changing due to environment. 

4.4.3 Soil and Vegetation Analysis 
The method of plot measurement and analysis of 

soil and vegetation are specified in Table 4, 5, and 6 
respectively. 
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(200 m ) Tree height· Tree height 
radius 7.98 above 1.3 m. above 1.3 m. 
m. m. 
(400 m2

) DBH more than 4 (400 m2
) DBH more than 4 

radius em. radius em. 
11.28 m. 11.28 m. 
(1000 m2

) DBH more than (1000 m2
) DBH more than 

radius 18 cm. radius 18 cm. 
17.85 m. 17.85 m. 

Table 4 Measuring plot for the detailed survey of vegetation 

Description of trees Description of trees 

- Name of species - Name of species 
- Diameter at Breast Height - Diameter at Breast Height 
- Height of tree - Heig ht of tree 

Understory vegetation survey Understory vegetation survey 

4.Slnland Aquatic Environments Monitoring 
4.5.1 Inland Aquatic Environments Monitoring sites 

Inland aquatic environments are monitored at 
Vachiralongkorn Dam, Khanchanaburi. Samples are collected 
from two locations in Vachiralongkorn Reservoir, namely Ban 
Pong Chang (BPC) and Ban Pang Pueng (BPP) station. The 
pictures of the monitoring site are also shown in figure 2. 

4.S.2 Inland Aquatic Environments Sampling and 
Analyses 

The frequency of sampling for Inland Aquatic 
Environment is every 3 months , 4 times a year in March , 
June , September and December. The water samples are 



collected and analyzed for parameters and methods specified 
in Table 7. 

4.6Meteorological Monitoring 
Meteorological parameters including wind speed, 

wind direction, precipitation, solar radiation, temperature, and 
humidity are collected on-site at five monitoring sites. 
{1.Chatujak (to represent PCD site, Bangkok ), 2.Bangna Met. 
(to represent TMD site, Samutprakarn), 3.P.athumthani Agro 
Met. (to represent ERTC site-Pathumthani), 4.Thongpaphum 
Met. (to represent Vachiralongkorn Dam site-Khanchanaburi) , 
and 5.Chiang Mai Met. (to represent CMU station -Chiang Mai) 
(For site 1, 2 and 5 the data are from peD's station. For site 3 and 4 
the data are from TMD's data) 

5. Responsible Agencies 
Responsible agencies for acid deposition monitoring in 

Thailand for EANET are shown in Table 8. 

6. Monitoring Schedule 
Acid deposition monitoring schedule in Thailand for 

EANET is shown in Table 9. 
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able 5 - Analyses of Soil Samples 

EANET Reguirement 
Parameters Methods 

~hemical Properties 
1. Moisture Content (M) Drying oven, Balance 

2. pH(H20), pH(KCI) (M) pH meter (glass electrode) 

3. Exchangeable Base Cations I CH3COONH4-Extraction I AAS, 
(M) 

(Ca, Mg, K and Na) ICP-AES, ICP-MS 
4. Exchangeable Acidity (M) KCI-Extraction I Titration 

5. Effective 
Exchangeable (M) 

Capacity (ECEC) 

Cation 

6. Exchangeable AI, H (0) 

7. Carbonate Content (for 
calcareous soil) (M*) 
8. Total Carbon Content (0) 

9. Total Nitrogen Content (0) 

10. Available Phosphate (V) 

Calculation (as sum of 

Exchangeable cations) 

KCI-Extraction I Titration 

Volumetric calcimeter 

Titration (Walkley-Black 
method), CN-analyzer 

Titration (Kjeldahl method), 
CN-analyzer 

Spectrophotometry (Bray-1 

Methods used in Thailand 
Parameters Methods 

1. Moisture Content (M) 

2. pH(H20), pH(KCI) (M) 

3. Exchangeable Base 
Cations (M) 

(Ca, Mg, K and Na) 
4. Exchangeable Acidity 
(M) 
5. Effective Cation 
Exchangeable (M) 

Capacity (ECEC) 

6. Available Phosphate 
(V) 

Drying oven, 
Balance 

pH meter (glass 
electrode) 

CH3COONH4-

Extraction I AAS 

KCI-Extraction I 
Titration 

Calculation (as sum 
of 

exchangeable 
cations) 

Spectrophotometry 
(Bray-1 test) 

-4 
:J" 
~. 
Sl> 
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f-' 
~ 
CJl 

I 

11. Sulfate (V) 

Physical Property 
1. Fine Earth Bulk Density (0) 

2. Penetration Resistance (in 
the fieldwork) (0) 

test) 
NaHC03 - Extraction / 
Turbidimetry, IC, ICP 

Metal sampling cylinder, Drying 
oven, Balance 

Pocket Penetrometer 

Remark: M = Mandatory items, 0 = Optional items, V = Voluntary items, M* = Mandatory item only for 
calcareous soil 
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'able 6 - Analyses of Vegetation Samples 

EANET Requirement 
Para metes Methods 

1.Total-nitrogen Kjeldahl/ Duma method 
2.Total-sulfur LECO Sulfur Analyzer 
3.Total-phosphorus Calorimetry 

4.Total Ca, Mg and K 

5.Total Na and 
Other Heavy metal 

6.Fluoride 
Chloride 

and 

Atomic Absorption 
Spectrophotometry 
Atomic Absorption 
Spectrophotqmetry 

Calcium oxide 
incineration method 

Methods used in Thailand 
Parameters Methods 

1.Total-nitrogen Kjeldahl method 
2.Total-sulfur ICP-MS 
3.Total- Calorimetric (Ascorbic-
phosphorus Acid) Method 
4.Total Ca, Mg ICP-MS 
and K 
5.Total Na and ICP-MS 

Other Heavy 
metal(Na, 

Zn, Mn, Fe, 
AI, Pb, Cu) 

C?emarks: The degree of decline of trees, and abnormalities of leaves and branches are also studied 

--I 
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Table 7 - Sampling and Analyses of Inland Aquatic Environments Samples 

EANET Requirement Analytical Methods used in Sampling 
Thailand 

Parameters Methods Parameters Methods 
Water Quality 
1.pH pH .meter 1.pH pH meter On-site 

measurement 
2. Electric Conductivity Meter 2.Electric Conductivity On-site 
Conductivity Conductivity . Meter measurement 
3.Temperature Thermometer 3.Temperature Thermometer On-site 

I-' 

~, measurement 
I 4.Alkalinity Titration Technique 4.Alkalinity Titration On-site 

Technique measurement 
5.NH4+, N03-, IC I Spectrophotometry 5. NH4+, N03-, IC water sampler 
N02-, P043- NO - PO 3-2, 4 
6 C 2+ M 2+ ICI AAS 6 C 2+ M 2+ IC water sampler . a , g , . a , g , 
Na+, K+ Na+, K+ . 
7.S04

2- IC I Turbidimetry 7.S04
2- IC water sampler 

B.Cr IC I Titration Technique B.Cr IC water sampler 

Plankton Distribution and -------- --------
(optional) Identification of diatom 

texa 
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able 8 - Responsible Agencies for Acid Deposition Monitoring in Thailand for EANET. 

Monitoring Sampling Site Sample Collector Sample Analysis 
1. Wet 1. VLK Dam, Khanchanaburi EGAT PCD 
)eposition 

2. PCD or OEPP/ PCD, PCD PCD 
Bangkok 
3'. TMD, Samutprakarn TMD TMD 
4. ERTC, Pathumthani ERTC ERTC 
5. CMU, Chiang Mai CMU CMU 

2. Dry Deposition 1.VLK Dam, Kanchanaburi 
2.1 Gases 2.0EPP or OEPP/PCD, 

Bangkok PCD PCD 
3.TMD, Bangkok 

2.2 Gases and 1. VLK Dam, Khanchanaburi PCD PCD 
Aerosols 2.PCD or OEPPJPCD, PCD PCD 

Bangkok PCD PCD 
3. ERTC, Pathumthani CMU CMU 
4. CMU, Chiang Mai 

Department of National 
3. Soil & 

1. VLK Dam , Khanchanaburi Park, Wildlife and Plant PCD (Vegetation) 
Vegetation Conservation 

(vegetation) 

-i 
::J'" 
~. 
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Department of 
Agriculture (soil) 

4. Inland Aquatic 
Environments 1.VLK Dam, Khanchanaburi peD and EGAT 

Table 9 - Acid Deposition Monitoring Schedule in Thailand for EANET. 

Activities I Jan I Feb I Mar 
Monitoring 

- Wet Deposition 

- Dry Deposition (gases 
t,; I and aerosols) 
I Inland Aquatic 

Environments 

- Soil and Vegetation 
(every 3 years) 

Analysis & Report 

Report to Network Center 

:.emar I Report to Network Center in next year 

KMUTT or another 
lab(soil) 

peD 
----- -

Oct I Nov I Dec 
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a. Overview of 
Vachiralongkorn Dam 

b. Soil & Vegetation 

c. Wet & Dry Deposition Monitoring Sites 
Anll;::\tir. Fn\lirnnmp.nt Mnnitnrinn Sitp. 

e. Soil & Vegetation 

d. Inland 

Figure 2: EANET Monitoring Site (Vachiralongkorn Dam, 
Khanchanaburi) 



Format on information on the National Center and contact person(s) 

Date( data reporting) 11 June 2004 

Country name TIIAIlAND 

Organization name Ministry of Natural Resources and Environment 
Po~ution Control Department 
Air Quality and Noise Management Bureau / Ambient Air Quality Section 

Department Pollution Control Department 

Name of contact person Mr. Phunsak Theramongkol 

Name of QNQC manager Ms. Wassana Toruksa 

Postal address Pollution Control Department 92 Soi Phahonyothin 7, Phahonyothin Rd., 

Sam Sen Nai, Phayathai, Bangkok 10400 Thailand 

Contact address Tel: (662) 298~2392-5, 298-2373 Fax: (662) 298 -2357, 298-2392 

E-mail: acidde}2@Pcd.go. th,}2hunsak. t@I2cd.go. th, wassana. t@pcd.go. th 
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Annex II 

Format on national monitoring plan 

Date(that the plan was 1 January 2003 
decided) 
Country name WAlLAND 

Organization name Ambient Air Quality Section/Air Quality and Noise ManagementBureau 

Department Pollution Control Department 

Name Mr. Phunsak Theramongkol 

Postal address Pollution Control Department 92 Soi Phahonyothin 7, Phahonyothin Rd., 

Sam Sen Nai, Phayathai, Ban~ok 10400 Thailand 

Contact address Tel: (662) 298-2392-5, 298-2373 Fax: (662) 298-2357, 298-2392 . 

E-mail: acidde:Q@:Qcd.go.th, :Qhunsak. t@:Qcd.go. th 

1. Outline of the national monitoring plan 

1) Number of monitoring sites and the arrangement(illustrations of monitoring sites arrangement should be 
attached in"each cases.). 

(number of sites) 
formal-phase prospective 

Items network sites future plan 
(a plan year 2002) (year:2003-2005) 

Wet deposition 5 5 

Dry deposition 4 5 

Soil & vegetation 1 1 

Inland aquatic environment 1 1 

Note 1. TVet Deposition site ()'ear 2003-2005) : PCD .. C~1U.. ERTC}VLK, TA1D 
2. Dry Deposition (year2003-2005): automatic - O~J>P/PCD* .. VLK.. TJvlD 

Filter pack- CMV. VLK, PCD} ERTC 
3. Soil (year 2003-2005): "Y'LK: 1. Dam site 2. Puye site 
4. Inland (year 2003-2005) : lvLK :at 1. Ban Pang Pueng(BPP) and 2. Ban Pong Chang(BPCj station 

Note: - OEPP= Office of Environmental Policy and Plannin g(BKK), PCD= Pollution Control Department(BKK) 
CMU=Chiang Mai University (ChiangMa i), ERTC= Environmental Research and Training 

Center(P athwnthani), 
Y'LK = Vachiralongkorn Dam(Kanchanaburi), TMD=Thailand Meteorological Department(Samutprakarn) 

- *OEPP/PCD =Monitor at OEPP site, reference to Bangkok(PCD) site 



2)Measurement parameters and monitoring interva 
Items Measurement parameters Monitoring 

interval 

Wet deposition 

Dry deposition 

Soil 

Vegetation 

Inland aquatic 

environment 

~.pH, 8.EC, ~H/ 0Na+, 0K+, ~az+, 4Mg'z+, 8 daily, 
4S0/", ~03- , ~r , ~ Other (Amount of 
precipitation) 

4S0z, 8.NOz, ~O, 0.03, 0. Particulate Matter (PM-10) 8-0 hourly, 
~others (aerosol) ~thers (monthly / 

a week per month) 

~H (H,zO), 8.pH (KCI), ~changeable (Na\K\ 
Ca2+,Mg2+, 0 Exchangeable acidity, 0. ECEC, 
~Moisture content 

~observation of tree decline, 8. description of trees 

~ater temp, 8. pH, ~EC, 0 alkalinity, 0 NH/, 

~Na+, ~K+, ~Ca2\ ~Mgz+, ~SO/-, ~03-' 

•. Cr,~N02-

monitoring 
Period: 
(twice a year, 
every 3 years) 

8 regularly 
(4 times/year) 

2.irregular 

(month: 
year: ) 

3)Participating laboratories for each monitoring activities 

<Wet Deposition / Dry Deposition (1» (analyze rain and filter pack sample from PCD 
and Vachiralongkorn site 

I filt k I fi ERTC 't) analyze I er pac sample rom Sl e 
Organization name Ministry of Natural Resources and Environment(M ONRE) Code 

Department/Section Pollution Control Department (PCD)/Environmental Quality 
and Laboratory Section 

Name of a person in Dr. Vithet Srinetr, Director 
Charge in the Ms. Siwapom Phanthong Scientist 
laboratory (PCL) 
Postal address Pollution Control Department 92 Soi Phahonyothin 7, 

Phahonyothin Rd., Sam Sen Nai, Phayathai, 
Bangkok 10400 Thailand 

Contact address Tel: (662) 298-2545(office), 298-2804-5 (lab) 
Fax: (662) 298-2580 
E-mail: Vithet.s@pcd.go.th 

Note 
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< W td e '1' (2) ( I fi epOSI IOn > analyze ram sample rom ERTC 't) Sl e 
Organization name Environmental Research and Training Center (ERTC) Code 

I 
Department/Section Department of Environmental Quality Promotior(DEQP) 

Ministry of Natural Resources and Environment (MONRE) 
N arne of a person in Dr. Hathairatana Garivait 
Charge in the 
laboratory (PCL) 
Postal address Technopolis Klong 5 ,Klong Luang, Pathumthani 

12120 Thailand 

Contact address Tel: (662) 577-4182-9 Fax: (662) 577-1138 
E-mail: evd49581@hotmail.com, garivah@deqp.go.1h 

hathairat@myrealbox.com 
Note 

< W tD e '1' / D D epOSI Ion r 't' (3) ( , & tilt e~OSI Ion > analyze rain erpac k I fi sample rom CMU 't ) Sl e 
Organization name Chiangmai University Code I 
Department/Section Department of Chemistry, Faculty of Science 

Name of a person in Dr. Somporn J antara 
Charge in the 
laboratory (PCL) 
Postal address 239, Huaykaew Rd., Muang District, Chiangmai Province. 

Thailand 

Contact address Tel: (66)053 943396 ext 323 Fax: (66) 053 892277 
E-mail: scchi020@chiangmai.ac.th 

Note 

<W td e epOSI Ion > analyze rain samp! e rom 'f (4) ( I f TMD 't) Sl e 
Organization name Thailand Meteorological Department (TMD) Code " 

Department/Section Meteorological Observations Division 
f 

N arne of a person in Mr. Jeassada Ku-ngammak 
Charge in the 
laboratory (PCL) 
Postal address 4353 Sukhumvit Rd., Bangna, Bangkok 10260 

Thailand 

Contact address Tel: (662) 399-4566-9 ext 182 Fax: (662) 399-4548 

Note 



< Soil (1» (analyze Soil sample from Vachiralongkorn ( Kaolam) Dam) 
Organization name King Mongkut's University of Technology Thonburi Code 

I 
Department/Section Environmental Technology Division, School of Energy an 

Material 
Name of a person in Dr. Pojanie Khummonglul 
Charge in the 
laboratory (PCL) 
Postal address 91 Pracha-uthit Rd., Bangmod, Tungkm, Bangkok 10140 

Thailand 

Contact address Tel: (662) 470-8651 Fax: (662) 470-8660 
E-mail: pojanie.khu@kmutt.ac.th 

Note 

< V t t· (1) ( ege a Ion > ana ze ege a IOn sampl e rom V t f I fi 'V h· b k ac Ira ng. orn ao am am (K I )D ) 
. Organization name Ministry of Natural Resources and Environment(MONRE) Code I 

Department/Section Pollution Control Department (PCD)/ Environmental Qualit 
and Laboratory Section 

Name of a persollin Dr. Vithet Srinetr, Director 
Charge in the Ms. Dararat Ruenromsuk, Scientist 
laboratory (PCL) 

. Postal address Pollution Control Department 92 Soi Phahonyothin 7 
Phahonyothin Rd., Sam Sen Nai, Phayathai, 
Bangkok 10400 Thailand 

Contact address Tel: (662) 298-2545 Fax: (662) 298-2580 
E-mail: Vithet.s@pcd.go.th 

Note 

<Inland aquatIc envIronment (1) > I f 4:lnalyze sampJ e rom ac Ira ongl ornsl e V h' I k 't ) 

Organization name Ministry of Natural Resources and Environment(MONRE) Code 
I 

Department/ Section Pollution Control Thpartment (PCD)/ Environmental Quality 
and Laboratory Section 

Name of a person in Dr. Vithet Srinetr, Director 
Charge in the Ms. Dararat Ruenromsuk, Scientist 
laboratory (PCL) 
Postal address Pollution Control Department 92 Soi Phahonyothin 7 

Phahonyothin Rd., Sam Sen Nai, Phayathai, 
Bangkok 10400 Thailand 

Contact address Tel: (662) 298-2545 Fax: (662) 298-2580 
E-mail: Vithet.s@pcd.go.th 

Note 
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Format on information on respective monitoring sites 

Date (data reporting) June 2004 

Country name THAILAND 

Organization name Ministry of Natural Resources and Environment 

Department Pollution Control Department lAir Quality and Noise Management Bureau 

Name Mr. Phunsak Theramongkol 

Postal address Pollution Control Department 
92 Soi Phahonyothin 7, Phahonyothin Rd., 
Sam Sen Nai, Phayathai, Bangkok 10400, Thailand 

Contact address Tel: (662) 298-2392-5, 298-2373 Fax: (662) 298 -2357,298-2392 

E-mail: phunsak.t@pcd.go.th, aciddep@pcd.go.th 

1. Wet deposition (prepare for each site) 
1 J Pollution Control Department 

1) Outline of monitoring site 
Site name Pollution Control Department I Code 

Annex III 

Annex III 

I TIU1042 

Address Pollution Control Department 92 Soi Phahonyothin 7, Phahonyothin Rd., Sam Sen Nai, 
Phayathai, Bangkok 10400 Thailand 

Site classification urban 

Latitude (north) ** 13 046 ' I Longitude I (east) •• 100 °32 ' 
(** use OEPP's data) (**use OEPP's data) 

Altitude 2 M 

Height of sampling from the ground level: 60 m 

funnel from the floor of sampler installed: 1.5 m 

2) s n ample co ecbon 
Period of sample S.daily 

Collection 

System of sample Swet only 

Collection 

Collector Manufacturer: Aerochem Metrics Inc. , model: 301 
Funnel diameter: 288 mm 



3) Meteorological observation 

Precipitation amount on site 

Other parameters of 
observation on site 

In case of using 

nearest meteorological 

station data. 

2) Situation around the site are attached 

Rain gauge: S. Use 

Manufacturer: - ,model: -
(rain gauge of collector set: Aerochem Metrics Inc., model: 301) 

Height from the ground level: 50 . m 

Method: U. Gravimetric 

Gas and aerosol 
1. Gas - OEPP site 
2. aerosol (filter pack)- PCD site 

Name of the station: Chatujak Meteorological Station (PCD's station) 

Distance from the site: 5 km. 

Direction from the site (bearings): North 

S. precipitation amount, U. wind direction, Z. wind velocity 

.tE. Temperature 

(1) On-site scale (within 150m from sampler) 
Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m - 10km) 
Describe in "Outline of the monitoring site (Form B)" 

(3) Regional scale(10km - 50km) 
Describe in "Outline of the monitoring site (Form C)" 
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(N) 
On-site Scale (within 150 m) 

(W) (E) 

Site Name: PCD 
(5) 

(N) 
Local Scale (150-10 Km.) 

(W) (E) 

Site Name: PCD 
(5) 



(N) 
Regional Scale (10Km-50 Km.) 

(W) (E) 

Site Name: 
(S) 
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Annex III 

1.2 Thailand }\.feteorologicaL Department 

1) Outline of monitorin~ site 
Site name Thailand Meteorological Department (TMD) 

I 
Code 

1

11111043 

Address Thailand Meteorological Department (TMD), 4353 Sukhumvit Rd., Bangna. Bangkok 
(Samutprakam) 

Site classification S urban 

Latitude (north) 13 °44' I Longitude I (east) 100 °34' 

Altitude 2 M 

Height of sampling From the ground level: 1.5 m 

funnel From the floor of sampler installed: 1.5 m 

2 Sample collection 
Period of sample S.daily 

Collection 

System of sample $wetonly 

Collection 

Collector Manufacturer: Aerochem Metrics Inc. , model: 301 
Funnel diameter : 288 mm 

3) Meteorolo~ical observatIon 

Precipitation amount on site 

Other parameters of 

observation on site 

In case of using 

nearest meteorological 

station data. 

Rain gauge: S. Use 

Manufacturer: - model: -
(Aerochem Metrics Inc., model: 301) 

Height from the ground level: 1.5 m 

Method: U. Gravimetric 

Gases and aerosol by filter pack method 

name of the station: Bangna Meteorological Station (PCD's station) 

distance from the site: 0.1 km 

direction from the site (bearings): East 

S. precipitation amount*( data from PCD's station) , U. wind direction, 
Z. wind velocity .lE. temperature, L. humidity 



(N) 
On-site Scale (within 150 m) 

(W) (E) 

Site Name: TMD 
(5) 

N 
Local Scale (150-10 Km.) 

(W) (E) 

Site Name: TMD 
(5) 
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(N) 

Regional Scale (1 OKm-50 Km.) 

(E) 

(W) 

Site Name: (5) 



1 J Environmental Research and Training Center (ERTC) 

1) 0 tr u meo f "t " mom orm~ Sl e 
Site name Environmental Research and Training Center (ERTC) 

I 
Code I TII11044 

Address Technopolis , Klong 5 , Klong Luang, Pathunithani 12120 

Site classification 1. urban, U. rural, 3. remote 

Latitude (north) 14 0 02 ' I Longitude I (east) 100 0 46 ' 

Altitude 2 M 

Height of sampling from the ground level: 1.5 m 

funnel from the floor of sampler installed: 1.5 m 

2 ) Sample collection 
Period of sample Collection S.daily 

• 
System of sample Collection Swet only 

Collector Manufacturer: Graseby model: T87-100 
Funnel diameter: 288 mm 

3 Meteorological observation 
Precipitation amount on site Rain gauge: S. Use 

Manufacturer: , model: (stan dard rain gauge from TMD) 

Height from the ground level: 1.5 m 

Method: U Gravimetric 

Other parameters of observation on site Gas and aerosol (filter pack) 

In case of using nearest meteorological Name of the station: Pathumthani Agro Met. Station (TMD's station) 
station data. Distance from the site : 17.5 km 

Direction from the site (bearings) : North-west 

S. precipitation amount*(ERTC's data), U. wind direction, 
Z. wind velocity lE. temperature, L. Humidity 

. 2) Situation around the site 
(1) On-site scale( within 150m from sampler) 

Describe in "Outline of the monitoring site (Form A)" 
(2) Local scale (150m - 10km) 

Describe in "Outline of the monitoring site (Form B)" 
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(N) 
On-site Scale (within 150 m) 

(W) (E) 

Buildings under construction 

Site Name: ERTC 
(S) 

(N) 
Local Scale (150-10 Km.) 

(W) (E) 

Site Name: ERTC Glass ind 
(S) 



N 
Regional Scale (10Km-50 Km.) 

(W) (E) 

Site Name: 
(S) 
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Annex III 

1.4 VachiraLongkorn Dam (Khao Lam Dam) 

utmeo 1) 0 r r mOnItormg sIte 
Site name Vachiralongkorn Dam (Khao Lam Dam) 

/ 

Code /1Hll045 

Address Vachiralongkorn Dam, Tha-Khanoon Sub-district, Thongpaphum District, Kanchanaburi 
Province 71180 

Site classification 1. urban, 2. rural, Z. remote 

Latitude (north) 14 0 46 ' I Longitude I (east) 

Altitude 170 M 

Height of sampling from the ground level: 1.5 m 

funnel from the floor of sampler installed: 1.5 m 

2) SIlt' amp e co ec Ion 
Period of sample Collection S.daily 

System of sample Collection Swet only 

Collector Manufacturer: Aerochem Metrics Inc. , model: 301 
Funnel diameter: 288 mm 

3 Meteorolo~ical observation 

Precipitation amount on site 

Other parameters of 

observation on site 

In case of using 
nearest meteorological 
station data. 

2) Situation around the site 

Rain gauge: S. Use 

Manufacturer: - model: -
(standard rain gauge from Thailand Met. Department) 

Height from the ground level: 1.5 m 

Method: U. GravimetriC 

N02, S02, 03 (3 times a year) 

Name of the station : ~Thongpaphum observing station 
Distance from the site : 6 km 
Direction from the site (bearings): South-east 

f). PCD's mobile unit 
Distance from the site: at site 

Direction from the site (bearings) (no data) 

S. precipitation amount, U. wind direction, Z. wind velocity 

lE. Temperature 

(1) On-site scale( within 150m from sampler) 
Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m -10km) Describe in "Outline of the monitoring site (Form B)" 

98 0 35 ' 



On-site Scale (within 150 m) 

(W) 

Site Name: Vachiralongkorn Dam 

Local Scale (150-10 Km.) 

(W) 

Site Name: Vachiralongkorn Dam 

(N) 

Grassy 

~,.y 
~ 

Grassy 

Tree 

(5) 

N 

Grassy 

(5) 
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N 
Regional Scale (10Km-50 Km.) 

Site Name: Vachiralongkorn Dam 
(S) 



1.5 NIae-Ilia Campus) Chiang AtIai University 

utmeo 1) 0 r f momtormg sIte 
Site name Mae-Hia Campus, Chiang Mai University 

Address Chiang Mai University , Chiang Mai, Thailand 

Site classification f). rural 

Latitude (north) 18 0 46 ' I Longitude 

Altitude 350 M 

Height of sampling from the ground level: 1.5 m 

funnel from the floor of sampler installed: 1.5 m 

2) S II ampJ e co ectIon 
Period of sample S.daily 

Collection 

System of sample Swetonly 

Collection 

Collector Manufacturer : Aerochem Metrics Inc. , model: 301 
Funnel diameter: 288 mm 

3) Meteorological observatIon 

Precipitation amount on site 

Other parameters of 

observation on site 

In case of using 
nearest meteorological 
station data. 

Rain gauge: S. Use 

Manufacturer: - model: -
(Aerochem Metrics Inc., model: 301) 

Height from the ground level: 1.5 m 

Method: D. Gravimetric 

~Gases and aerosol by filter pack method 

f). S02, N02, NO, 0 3, PM-I0 

Name of the station: Chiang Mai station ( 

Distance from the site : 3 km 

Direction from the site (bearings): North -east 

I 

I (east) 

S. precipitation amount,D. wind direction, Z. wind velocity 

lEo Temperature 

2) Situation around the site 
(1) On-site scale( within 150m from sampler) 

Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m - 10km) 
Describe in "Outline of the monitoring site (Form B)" 

(3) Regional scale(10km - 50km) 
Describe in "Outline of the monitoring site (Form C)" 
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(N) 

On-site Scale (within 150 m) 

(W) 
(E) 

Grassy 

Site Name: Mea-Hia Campus 
(5) 

N 

Local Scale (150-10 Km.) 

(W) (E) 

Site Name: Mea-Hia Campus 
(5) 



Regional Scale (10Km-50 Km.) 
(N) 

(W) 
(E) 

Site Name: 

(5) 
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2. Dry deposition (prepare for each site) 

1.1 Offic£~ of.Environmental.P()lky (mdJ'lamling (OEPP/PC1)) 

1) Outline of monitoring site 
Site name Office of Environmental Policy and Planning (OEPP/PCD) 

I 
Code l1Hl1042 

Address Office of Environmental Policy and Planning (OEPP), Soi Piboonwattana 7, Rama 61h Rd., 
Bangkok 

Site classification S urban 

Latitude (north) 13 °46' 1 Longilude I (east) 100 °32 ' 

Altitude 2 M 

Height of sampling From the ground level: 4 m 

funnel From the floor of sampler installed: 1.5 m 

2) A situation around the site 
(1) On site scale (within 150m from sampler) Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m -10km) Describe in "Outline of the monitoring site (Form B)" 

3) Gases 

11) Outline of monitoring 
Measured parameters S. SOz, 8. NOx 410thers (aerosol:SOz,HN03,HCI,NH3) 

Sampling period of S,8. an hour ~ week 

each data 

Measurement interv:;l 1 S,8. Continuous ~eekly 

2) Monitoring method 
Measurement parameter (1) I SO, 

I 

Measurement S. Automatic (method: UV - Fluorescense ) 
method 

Manufacturer: Monitor Labs , model: ML-9850 

8 .manual method: J.filter pack; sampling flow rate 1 liter/min 

Measurement parameter (2) 

I 
NOz, NO 

Measurement 41automatic (method: Chemiluminescense) 
method 

Manufacturer: Monitor Labs , model: 9841 A 

Measurement parameter (3) . Aerosol: SOz,HN03,HCI,NH3 
Measurement 8.manual method: J filter pack; sampling flow rate 1 liter/min 
method 



S)Mt I ' I b l' e eoro oglca o serva Ion 
Parameters of S.precipitation amount U.wind direction, Z.wind velocity, 
observation lE.temperature, L.humidity, 0.solar radiation, 

In case of using the name of the station: Chatuj ak Meteorological Station 

nearest meteorological distance from the site: 5 km 

station data direction from the site (bearings): North 

2.2 l'ht:dland lYletu.m)l()gicall)epartnu.~l1t (I:Ml~) 

1) 0 tl' u meo f 't ' 't mom ormgsl e 
Site name Thailand Meteorological Department (TMD) . I Code 

Address Thailand Meteorological Department 
(Samutprakam) 

Site classification S urban 

Latitude (north) 13 °44' 
Altitude 2 M 

Height of sampling From the ground level: 3.5 m 

funnel From the floor of sampler installed: 

2) A situation around the site 
(1) On site scale (within 150m from sampler) 
Describe in "Outline of the monitoring site (Form A)" 
(2) Local scale (150m - 10km) 
Describe in "Outline of the monitoring site (Form B)" 

3) Gases 

(1) Outline of monitoring 

3.5 

Measured parameters S. SOz, U. N02, ~NO, O. 03 

Sampling period of each data S. an hour 

Measurement interval S Continuous 

~ 2) Monitoring method 
Measurement parameter (1) I SOz 

Measurement S. Automatic (method: UV - Fluorescense 

method Manufacturer: Dasibi , model: 4108 

Measurement parameter (2) I NOz,NO 

Measurement S. automatic (method: Chemiluminescense ) 

method Manufacturer: API , model: 200 A 

Measurement parameter (3) 
1

03 

Measurement ~utomatic (method: UV -Absorption) 

(TMD), 4353 

I Longitude 

m 

) 

method manufacturer: Horiba , model: APOA -360 
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5)M t I . I b f e eoro O~Ica o serva Ion 
Parameters of S.precipitation amount ( gravimetric), U.wind direction, Z.wind velocity, 

observation fE.temperature, L.humidity 

In case of using the name of the station: Bangna Meteorological Station (PCD's station) 

nearest meteorological distance from the site: 0.1 km 

station data direction from the site (bearings): East 

23 E1l.vinmnumtal R~!sear(;h i."md l'n.l.inirlg Center (ERTe) 

utmeo 1) 0 r f momtormgsIte 
Site name Environmental Research and Training Center (ERTC) I Code I 
Address Technopolis, Klong 5 , Klong Luang, Pathumthani 12120 

Site classification U. rural 

Latitude (north) 14 0 02 ' I Longitude I (east) 100 0 46 ' 

Altitude 2 M 

Height of sampling from the ground level: 1.5 m 

funnel from the floor of sampler installed: 1.5 m 

2) A situation around the site 
(1) On site scale (within 150m from sampler) Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m -10km) Describe in "Outline of the monitoring site (Form B)" 

3) Gases 

11) Outline of monitoring 
Measured parameters S02,HN03 ,HCI, NH3 

Sampling period of each data a week 

Measurement interval weekly 

Measurement parameter (1 ) I SO" HNO"NH3,HCl 

Measurement manual method: filter pack), sampling flow rate 1 liters/min 

method 

5) Meteorological observation 
Parameters of 

observation 

In case of using the 

nearest meteorological 

station data 

S.precipitation amount (gravimetric) U.wind direction, Z.wind velocity, 
fE.temperature, L.humidity 

name of the station: ®'l>athumtani Agro Meteorological Station (TMD's station) 

distance from the site: 10 km 

direction from the site (bearings): North 

Annex III 



2.4 V'achil'a/ongkor1l 1)am (Kh"l.0 Lam Dam) 

1) Outline of monitoring site 

Site name Vachiralongkorn Dam (Khao Lam Dam) 

I 
Code I TII 11 045 , 

Address Vachiralongkorn Dam (Khao Lam Dam), Kanchanaburi 

Site classification i.remote 

Latitude (north south) 14 °46' I Longitude I (east) 98 °35 ' 

Altitude 170 M 

Height of sampling From the ground level: 3.5 m 

funnel From the floor of sampler installed: 3.5 m (automatic), 1.5 m (fi Iter pack) 

2) A situation around the site 
(1) On site scale (within 150m from sampler) 

Describe in "Outline of the monitoring site (Form A)" 

(2) Local scale (150m - 10km) 
Describe in "Outline of the monitoring site (Form B)" 

(3) Regional scale(10km - 50km) 
Describe in "Outline of the monitoring site (Form C)" 

3) Gases 

11) Outline of monitoring 
Measured parameters S. S02, U. CO Z. 03iE.PM10 

Sampling period of each data Hourly, daily 

Measurement interval continuous 

(2) Monitoring method 
Measurement parameter (1) I SO, 

S. Automatic (method: UV - Fluorescense ) 

Measurement Manufacturer : API ,model: 100A 

method 
2.manual (method: 1.filtration (a.diffusion denuder, b.filterpack), 

2.bubbling, 3.other ( » 
sampling flow rate ( liters/min) 

Measurement parameter (2) CO 

S.automatic (method ) 

Measurement . Manufacturer: model: , 
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Measurement parameter (3) I 0, . 
Measurement S.automatic (method: UV -Absorption ) 

method Manufacturer: API ,model: 400 A 

Measurement parameter (4) I Aerosol: So" HNO"NH"HCl 

Measurement f) . manual method: :).filter pack, sampling flow rate 1 liter/min 

method 

4) Particulate matter 

(1) Outline of monitoring 
Measured & analyzed parameters gravimetric method (PM-I0 ) 

Sampling period of each data a day 

Measurement interval continuous 

(2) Measurement method 
Measurement 

method 

S.automatic (method: Beta-Gauge ) 
Manufacturer: Graseby Anderson model: GBAM -1020 

=~ MeteoroloJ:ical observation 
Parameters of S.precipitation amount (gravimetric), 
observation U.wind direction, i.wind velocity, 

iE.temperature 

In case of using the name of the station: Thongpapoom observing Station 

nearest meteorological distance from the site: 6 km 

station data direction from the site (bearings): South -East 

2.5 J.l'l"m?-Hia Campus, Chiang ]t'}"ai V niversity 

1) Outline of monitoring site 
Site name Mae-Hia Campus, Chiang Mai University 

Address Chiang Mai University, Chiang Mai Province 

Site classification 1. urban, f).rural, 3.remote 

Latitude (north south) 18 °46 ' I Longitude 

Altitude 350 M 

Height of sampling From the ground level: 2.5 m 

funnel From the floor of sampler installed: 2.5 m 

2) A situation around the site 
(1) On site scale (within 150m from sampler) 

Annex III 

I Code 
I 

I (east) 98 °56 ' 



(2) Local scale (150m -10km) 
Describe in "Outline of the monitoring site (Form B)" 

(3) Regional scale(10km - 50km) 
Describe in "Outline of the monitoring site (Form C)" 

3) Gases 

(1) Outline of monitoring 
Measured parameters ~S02, @. N02, ~NO, 0.03, 0PM10 ~thers (Aerosol: S02, HN03, HCI ,NH3 

Sampling period of each data 410 hourly 0 a day, ~ week 

Measurement interval 410 Continuous 0 daily, ~eekly (1 week! month) 

2) Monitoring method . 
Measurement parameter (1) Aerosol: S02 , HN03 ,HCI ,NH3 

Measurement method manual method: 1.filtration (filter pack), sampling flow rate 1 liter/min 

5)M t I . I b f e eoro oglca o serva Ion 
Parameters of S.precipitation amount (gravimetric), 

observation U.wind direction, Z.wind velocity, 

iE.temperature, I..humidity, ~olar radiation, 

In case of using the name of the station: 1.Chiang Mai Meteorological Station (TMD's station) 
2. Chiang Mai Station ( PCD's station) 

nearest meteorological distance from the site: 1. 3 km 

station data direction from the site (bearings): North-East 
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Annex III 

3. Soil and. vegetation (prepare for each soil type) (For bask surv{~y site) 

1) Permanent site 
Site name (soil type) ~Vachiralongkorn (Khao Lam) Dm.n (Dam site) : Ferric Acrisols 

@ Vachiralongkorn (Puye site): Luvisols (FAD): Hapluf Talff(US Taxonomy) 

Location Vachiralongkom Dam, Tha Khanoon sub-district, Thongpaphum District, Kanchanaburi 
Province 71180 

Latitude (north) 14 0 46' I Longitude I (east) 98 0 35' 

Altitude 170 M 

Data of wet deposition use the nearest wet deposition monitoring site data. 

In case of use the name of the site: Vachiralongkom Dam 

nearest wet deposition . distance from the site : 4:l 1 km for Dam site, @ 30 km for Puye site 
monitoring site data. direction from the site (bearings) : ~est for Dam site, @ north for Puye site 

Site classification of the wet remote 

deposition monitoring site 

2) A situation around the site 
A sketch map are attached for each scale. 

3) Outline of monitoring 
(1) Soil 

Measurement S.pH (H20), U.pH (KCl), exchangeable (Z.Na+, iE.K+, L.Caz+, 0.Mgz+), 

parameters a.Exchangeable acidity, LECEC , 6.moisture content 

Monitoring 1. annual, U. twice a year / every 3 years, 

interval 3.irregular (date of the last survey (Dam site: 9/20/2002, Puyae site: 9 /18/2002) (m/d/y) 

(2) Vegetation 

Measurement parameters description of trees, 

Monitoring interval 2 times a year / every 3 years, 

4) Meteorological observation 
Parameters of S.precipitation amount (gravimetric), 

observation U.wind direction, Z.wind velocity, 

iE.temperature, L.humidity 

In case of using the name of the station: Thongpaphum Observing Meteorological Station 

nearest meteorological distance from the site: 6 km 

station data direction from the site (bearings): South-East 



4. Inland a(}uatic environment (pl'eparefor each site) 

1) Outline of monitoring site 
Type of inland Reservior 

aquatic system 

Site name Vachiralongkorn Dam (Khao Lam Dam); ~an Pong Chang and 
@ Ban Pang Pueng Station 

Location Vachiralongkorn Dam, Tha Khanoon sub-district, 
Thongpaphum District, Kanchanaburi Province 71180 

Latitude (north) 14 0 46' I Longitude I (east) 980 35 ' 

Altitude 170 M 

Origin of the inland aquatic system Artificial (Lake by Dam Reservoir area) 

Data of wet deposition S on site monitoring data, 

In case of using the name of the site: Vachiralongkorn 

nearest wet deposition distance from the site: - km 

monitoring site data. direction from the site (bearings) : -

Site classification of the wet Z. remote 

deposition monitoring site 

2 ) Outline of monitoring 
Analytical . . + + + 2+ 2+ 2-pH, BC, alkahmty, NH4 , N a , K , Ca , Mg , S04 , 

parameters N03-, Cr, NO£ , others ( NH3-N, P043-, temp) 

Monitoring interval S. o_Ao ____ times a year 

3) Characteristics of the Lake (observe in the year 2001 ) 
Area 3,720 I Shape' 

I 
Multi -shape 

km
2 

Shore line length - m 

Hydrological type l.extreme oligotrophic, 2.0Iigotrophic, 3.mesotrophic, 4.eutrophic, 

5.hypereutrophic 

Water depth mean: 149.08m-MSL, maximum: 153.21 m-MSL, minimum: 144.95 m-MSL 

Water volume mean: 6 3 .6 3 6,727.6 x 10 m , maxImum: 8,179.8 x 10 m , 

minimum: 5,444.7 x 10 6 m 3 

Annual deviation of water depth 0 -18 m(mean:9 m) 

Mean retention time of water 165 days 

Utilization Sirrigation, 2.domestic water, Zelectric power, O.fish culture, 

o .sightseeing 

* A map is attached. 
4 Outline of watershed (year: 2001) 

Area 3,720 km 2 

Altitude m - m 

Surface geology 
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Soil Types 

Vegetation (dominant plants) Banana, rambutan, rice, corn, cassava, mango 

Land uses Agriculture area ( %) 
(covered percentage % ) Residential area ( %) 

Others ( %) 

Population 22,215 

Number of inlet streams : 

Amount of inlet water annual: 5,614.6 X 10 6 3 m /year 

daily: 3 ' m /day(month: ) - 3 m /day(month: ) 

Number of outlet streams : 

Amount of outlet water annual: 5,476.2 X 10 6 3 m /year 

daily: 3 m /day(month: ) -
3 

ill /day(month: ) 

Number of springs -

Amount of the water \annual: 3 m /year daily: 3 m /day(month: ) -
3 m /day(month: ) 

* A geological map should be attached. 
5 ) Meteorological observation 

Parameters of S.precipitation amount (gravimetric), U.wind direction, Z.wind velocity, 

observation l.E temperature, I..humidity, 

ill case of using the name of the station: Thongpaphum Observing Station 

nearest meteorological distance from the site: 6 km 

station data direction from the site (bearings) : South- East 
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The Fifth Senior Technical Managers’ Meeting 
of the Acid Deposition Monitoring Network 
in East Asia 
28-30 September 2004, Niigata, Japan 

 

 
 

Progress on a Detailed Mechanism of the Procedures on Data and 
Information Disclosure 

 

1. Introduction 

       “Pro cedures on Data and Information Disclosure for the Acid Deposition Monit oring 

Network in East Asia (E ANET)”(hereinafter referred to as the “Procedures”) were discussed 

and adopted at the Third Session of the Inter governmental Meeting on EANET (IG3) held in 

November 2001 in Chang Mai, Thailand. The Procedures aim at specify ing the necessary  

procedures for disclosing data and information that are obtained through the EANET activities. 

 
NC presented “Discussion Paper for Detailed Mechanism of EANET Data Disclosure 

Procedure” at the Fourth Session of the Senior T echnical Managers’ Meeting on EANET  

(STM4).  

         

At the Third Session of the Scientific Advisory Committee on EANET (SAC3) held in 

November 2003 in Pattay a, Thailand, “Detailed Mechanism of Article 4 of the Procedures on 

Data and Information Disclosure for EANET” (hereinafter referred to a s the “Detai led 

Mechanism”) was reco mmended to be adopted at  the Fifth Session of  the Intergovernmental 

Meeting(IG5) . (Ref. Annex 1) 

 

 

IG5 endorsed the recommendation of  SAC3 inclu ding “Detailed Mechanism”, and  

requested to further work out the following points : 

- It is im portant to allow t he participating countries to m ake further correction of  

data, if necessary at a later stage after further verification. 

- The purpose of the data used should be informed at the time of data request. 

- Some feedback mechanism should be deve loped to obtain feedback from the data 

user. 

- How to deal with the commercial use of data obtained from EANET. 

 

2. Annual data reports (Summarized data) 
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        Annual data reports with averaged monitoring data obtained from 2000 are currently 

disclosed outside EANET  immediately after thei r finalization by the Netwo rk Center (NC) 

under the guidance of the Scientific Advisory Committee (SAC). 

 

Annual data reports contain the statistics of monitoring data on wet deposition and dr y 

deposition as well as checked initial measurement results (verified “raw” data) of soil and 

vegetation and inland aquatic monitoring.  

 

       NC shall distribute printed copies of the reports to relevant organization/experts outside 

EANET upon requests.  

 

NC shall upload the data tables and information of the reports to the EANET website. 

These data and inf ormation from annual reports, being as disclosed, shall be r eceived through 

the EANET website with no registration for download. 

 

3. All the data and information(verified “raw” data) 

       “All  the data and information” shall indicate all of the verified initial (raw) data and 

information that were obtained through the regular phase of EANET (starting in January 2001) 

and submitted from the participating countries to NC following the ”Data Reporting Procedures 

and Formats for Acid Deposition Monitoring in East Asia”. For verification process the 

level/range of data in the preparatory phase are taken into account. 

 

3.1 Principles of data and information disclosure 

       According to the “Procedures on data and information disclosure for EANET” adopted 

by IG3, all th e data and information that ar e obtained through the EANET activities should be 

disclosed outside EANET after verification and endorsement by SAC. Based on the proposals of 

NC (EANET/SAC 3/6/2_r ev) adopted by IG5 the start of data providi ng will be do ne after 

2004. 

 

       How ever, according to Procedures, if a participating country does not wish to disclose 

specific data and/or any information or to change of the data that are reported to NC through the 

EANET activities, the National Center of this count ry should inform NC in written letter of its  

intention not to disclose or change the special data and/or information. 
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NC will request SAC to discuss about the validity  of them. If there is no o bjection, 

revision will be conducted by NC. If the reason of changing data is clear, NC will immediately 

change the NC database.   

 

3.2 Starting time of disclosure 

Among the EANET participating cou ntries, verified (raw) data shall be d isclosed 

immediately for the Natio nal Focal Po ints after verification and  endorsement b y SAC, an d 

disclosed for scientists of EANET countries upon their requests. The data and inform ation shall 

be disclosed outside EANET one year after their confirmation/evaluation by SAC. (Ref. Annex 

1) 

 

3.3 Items of disclosure 

        Disclosed data on wet and dry deposition monitoring should be. provided in the form 

of tables as described below: 

        Wet deposition: Weighted averages of concentration, deposition and completeness. 

Separate table of data for each s ite. Each data consists of each 

reported values of sample with CSV format. 

        Dry deposition: Separate table of data for each site. Each data consists of hourl y 

average values for automatic monitoring and weekly or biweekly 

data table for  filter pack s ampling of each component with CSV 

format.   

    Soil and vegitation: Results of soil chem ical analysis, description of trees, understory 

vegitation survey, observation of tree decline. 

Separate table of data for each s ite. Each data consists of each  

reported values of sample with CSV format. 

        Inland aquatic: Properties of lake, Results of Inland aquatic environment monitoring. 

Separate table of data for each site. Each data consists of each reported 

values of sample with CSV format. 

 

3.4 Selection of the way of disclosure  

The distribution of disclosed data and inform ation in their electro nic formats could be 

provided by sending of CD upon the request or through EANET website by download. 

 

Following the request of IG5 on o btaining of information on the purpose of data use 
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and on developing a mechanism to obtain feedback from the data users the NC has to suggest a 

registration for users who want to receive disclosed data. For protection of database we need not 

only the registration system at the EANET website but corresponding security system too. 

 

If any registration system is need to be created for data dissemination, we must make 

new special web pages with purpose-made password system and ask specialists to lay out these 

web pages. We would make this sy stem in 2005. And till the establishment of the sy stem of 

website, the disclosed data shall be distributed on CD only.    

 

3.5 Way of disclosure till the establishment of the registration system.         

a. The data and information shall be submitted upon request by CD. 

b. Procedure and necessary  condition of discl osure shall be announced through the  

EANET website. 

c. EANET data shall be available for non commercial use. 

d. The registration will be needed (or requested) for getting the EANET data: 

 It will be possible to print the regist ration sheet from the printer of personal  

computer. 

 EANET data can be requested by  sending t he filled registration to the F AX 

number of NC.  

 Registration should o nly be carried o ut by the pe rson responsible for the 

subscription. 

 The registration sheet sha ll be fil led with bellow items: name , institute or 

organization, postal addr ess, country, E-mail address, telephone and F AX 

numbers, the purpose of data using, signature   

 The registration sheet will be checked before permitting the disclosure. 

e. CD will be delivered with no fee. 

 

3.6 The management of the registration sheet (in case of CD). 

a. NC will input the data of the registration sheet to computer and make a database of 

users.   

b. NC shall check the registration sheet. Check items are as follows; 

(1) Necessary items have to be fully filled. 

(2) The reason for using data is appropriate. 

c. If there are no problems, NC shall send CD with EANET data. 



EANET/STM5/6/2 
 Page5 

 

d. The list of data users will be registered as for external checking. 

 

3.7 Way of disclosure through EANET website 

a. The data and information shall be obtained upon the request by download. 

b. Procedure and necessary condition of access/download shall be announced thr ough 

the EANET website. 

c. The correspondent agreement and fill-in of registr ation need to be accepted  for 

getting the EANET data. 

d. The agreement shall include bellow items. 

 To inform on purposes of using the data and send to NC the copy  of reports, 

papers where the EANET be used,  

 Registration should o nly be carried o ut by the pe rson responsible for the 

subscription. 

 EANET data shall be available for non commercial use. 

e. EANET data can be got by filling registration and send to NC by e-mail.  

 The registration sheet shall be filled with bellow items 

name, institution or organization, address, country, E-mail address 

telephone and FAX numbers, the purpose of data, signature   

 The registration sheet will be checked before perm itting the disclosure 

automatically. 

f. Data user wi ll be i nformed the ID num ber and pa ssword. Password will change  

periodically. 

 

4. Others  

a. The information of update and amendment shall b e announced on the website of 

EANET. 

b. In case of re quested data could not be disclosed based on written intention of any 

country’s National Center , the NC will reco mmend users to a ddress NFP and 

National Center of this country for supply of these data and information. 

c.  The control measures for protecti ng the i nformation of th e registration shall be 

conducted by NC.    
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                    Annex1 
 

Detailed Mechanism of Article 4 of the Procedures on Data and Information Disclosure 
for EANET 

 

1. Annual data reports (summarized data) 

Annual data reports for the data o btained in and after 2000 shall be disclo sed outside 

EANET immediately after finalization b y the Network Center (NC) under the guidance of the 

Scientific Advisory Committee (SAC). 

NC shall distribute copies of the reports to relevant organizations/experts outside EANET 

and send t hem upon requ est. NC shall upl oad the data and inf ormation in t he reports to  the 

EANET website. 

 

2. All the data and information (verified “raw” data) 

2.1. Data and information that could be disclosed 

According to the Procedures, all the data a nd information that a re obtained t hrough the 

EANET activities should be disclosed outside EANET after 2002. 

“All the data and i nformation” shall be all of the verified (raw) data and infor mation that 

were obtained in the re gular phase (starti ng in January 2001) and submitted from the 

participating countries to NC following “Data Reporting Procedures and F ormats for Acid 

Deposition Monitoring in East Asia”,  taking the level of data quality in the preparatory phase 

into account. 

 

2.2. Starting time of disclosure 

Among the EANET participating co untries, verified (raw) data shall be disclosed  

immediately for the Natio nal Focal Po ints after verification and  endorsement b y SAC, an d 

disclosed for scientists upon their requests. The da ta and information shall be disclosed outside 

EANET one year after the confirmation/evaluation by SAC. 

 

2.3. Way of disclosure 

The data and inform ation shall be disclosed upon  request by CD and throu gh the EANET 

website with registration for download. 
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Figure 1. Procedures on data disclosure 

Submitted data 

(Primary raw data) 

Verified (raw) data 

(Including high resolution data, 

such as hourly and daily data) 

EANET 
participating 

countries

Disclosed

(Verification process) 

(Annual) Data report  

(Mainly monthly and annual data) 

(1) 

Disclosed 

(2) 

Disclosed 

After one year 

Submission 

Outside 
EANET 

Disclosure of “Verified (raw) data” 

(1) For the EANET participating countries 

“Verified (raw) data” would be disclosed immediately for the National Focal Points after 

verification and endorsement by SAC, and disclosed for scientists upon their requests. 

 

(2) For outside of EANET  

“Verified (raw) data” would be disclosed one year after confirmation/evaluation by SAC. 
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, Japan 

 

 

Disclosure of annual 

data report 

SAC Sessions Disclosure of data & 

information 

 2001  

 2002  

 2003  

 2004  

 2005  

 2006  

 

Figure 2. Expected schedule for data disclosure 

Data Report 2000 

Data Report 2001 

Data Report 2002 

Data/information 

in 2001 & 2002 

SAC1: Data/information in 2000 

Data Report 2003 

SAC2: Data/information in 2001 

SAC3: Data/information in 2002 

SAC4: Data/information in 2003 

Data/information 

in 2003 

SAC5: Data/information in 2004 
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1.  INTRODUCTION                                                                  
 

The quality assurance and quality control is one of the important activities toward receiving and 
supply of reliable environmental monitoring data. The measurem ent data used for the 
environment assessment and regulation are required to be traceable to national or international 
standard. Moreover, because EANET information is supposed to be widely used for researches 
and public information not only in East Asia but  outside, it is evidently significant to produce 
and provide reliable data. 
Quality assurance and quality control (QA/QC) hav e to be implemented effectively through the 
establishment of organizational operation, technical learning/training, an d control of 
maintenance for the instruments.  
The interlaboratory comparison is one of the most important items for QA/QC activities for the 
analytical laboratory. The laboratories are supposed to provi de their analy tical data of  
commonly prepared test samples with being received an objective evaluation through the results 
of interlaboratory comparison tests. 
Some international monitoring programs and networks conducted their Intercomparison projects 
in opened manner to pro vide the opp ortunity for other laboratories to evaluate their own 
performance. Based on request of Second session of the Scientific Advisory Committee (SAC2) 
the Network Center (NC) implemented in 2003 the Questionnaire on involvement of EANET 
laboratories into Internati onal comparison projects. As the result of followed discussion, the  
suggestion to prepare information on relevant proj ects for laboratories in participating countr ies 
was done by SAC3. For respond of t his request the num ber of interlaboratory comparison 
projects regarding wet d eposition implemented by principal networks and international 
organization are introduced in this report. 
 
 

 

 

 

 

 

 

 

 

 

 

 



EANET/STM 5/7/4 
Page2 

 

  

2.The summary of principal Inter laboratory comparison project on wet deposition 

 

Table 1 the comparison of laboratory inter-comparison project 

 

Network WMO NADP EMEP EANET 

Operation QA/SAC  
Americas 

USGS CCC at NILU Network center
(ADORC) 

 
Frequency 

 

2/year 
(Apr.,Oct.) 

1/2weeks 
(reported every 5 

months) 

1/year 
(Jul.) 

1/year 
(Dec.) 

Number of 
participating 
laborotory 

70 – 80 8 60-70 27(2003) 

 
Term of analysis 

 
2 month not decided 3months 2.5month 

Parameters 

10 
 
pH, EC 
SO4

2-, NO3
-,Cl-,F- 

Na+, K+, Ca2+ 
Mg2+, NH4

+ 
 

11 
 
 pH, EC,  
PO4

2-,SO4
2-, 

NO3
-, Cl- 

Na+, K+, Ca2+ 
Mg2+, NH4

+ 
 

11 
 
H+, pH, EC 
SO4

2-,NO3
-,Cl-N

a+, K+, Ca2+ 
Mg2+, NH4

+ 
 

10 
 
pH, EC 
SO4

2-, NO3
-,Cl-,

Na+, K+, Ca2+ 
Mg2+, NH4

+ 
 

Number of samples 
( precipitation ) 

 
 

Volume 
 

 
3 
 
 

250 mL each 
 

 
4 
 
 

60 mL each 

 
4 
 
 

250 mL each 

 
2 
 
 

100 mL each 
 

 
Number of analysis 

 
3 each 3 each 3 each 3 each 

 
DQOs 

 

 
 

≦±2 
F-pseudosigma 

(median) 

≦±10-15% 
(expected value) 

≦±15%
（prepared 

value） 

the way to report 
electronically, 
or mail in the 
envelop 

 electronically, 
or mail in the  
envelop 

electronically, 
or mail in the 
envelop 

electronically, 
or mail in the 
envelop 

 
Reporting form 

 

MS EXCEL 
spreadsheet 

MS EXCEL 
spreadsheet 

MS EXCEL 
spreadsheet 

MS EXCEL 
spreadsheet 

 DQOｓ：The Data Quality Objectives  
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Table 2  the Unit used for the intercomparisons 

 

 WMO NADP EMEP EANET 
H+(ACID) μe/L  μe/litre - 

pH pH Unit pH Unit pH Unit pH Unit 
EC μS/cm μS/cm μS/cm mS/m 

SO4
2-, mgS/L mg/l μgS/ml μmol/mL 

NO3
-, mgN/L mg/l μgN /ml μmol/mL 

Cl- mg/L mg/l μg/ml μmol/mL 
F- mg/L - - - 

PO4
2- - mg/l - - 

Na+ mg/L mg/l μg /ml μmol/mL 
K+ mg/L mg/l μg/ml μmol/mL 

Ca2+ mg/L mg/l μg /ml μmol/mL 
Mg2+ mg/L mg/l μg /ml μmol/mL 
NH4

+ mgN/L mg/l μgN /ml μmol/mL 
R1(%) － － － ◯ 

R2(%) － － － ◯ 

 

 

3.The principal inter laboratory comparison project on wet deposition 

 

(1) WMO (WMO/GAW Laboratory Intercomparisons)   

http://wmo.ch/web-en/index.html   

http://marble.asrc.cestm.albany.edu/qasac/           

 

(Summary) 

 The coordination of the i ntercomparisons has been conducted by Quality Assurance Science 

Activity Center for the Americas (QA/SAC Americas) using test samples prepared by the 

Precipitation Chemistry Reference Laboratory (PCRL) at the Illinois State Water Survey 

(SWS). 

Participants in the intercomparisos are currently sent three samples of sim ulated rainwater which 

contain concentrations of ions commonly found in acidic precipitation. 

A participant not in the GAW program would be accommodated by the QA/SAC Americas. 

The new protocol decided by the Scientific Advisory Group for Precipitation Chemistry (SAG-PC) 

has started from 2001. The program is conducted twice a year. 

 

(Participants in the intercomparison) 

73 laboratories were participated on the 30th WMO-GAW Acid Rain Performance Survey (2004A). 
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(Sample ) 

 The three samples are already diluted to the proper concentration for analysis. 

 If a participant find it necessary to dilute a sample in order to complete the analysis of a 

parameter with a high concentration, then the dilution should be made with distilled 

water of the highest quality available. 

 Analyze the sample (and the distilled water, if used) using each laboratory’s standard 

procedure for natural rain water samples. 

Repeat the tests 3 times for each sample and report the (blank corrected) arithmetic mean 

of the 3 analysis runs. 

 

(Submission of the reports) 

 Several types of media, including e-mail, secure ftp, floppy disk and paper form are 

allowed. 

 Minimum detection limit (MDL) for each parameter, the analysis method, sample analysis 

results are required to fill in the form (MS Excel spreadsheet). 

 Send the results as a flat ASCII file. The preferred formats are text files(.txt) and comma 

separated value files (.csv). 

 

 

(2) NADP/NTN  (http://nadp.sws.uiuc.edu/) 

Quality assurance support for the National Atmospheric Deposition Program/National Trends 

Network (NADP/NTN), which is a na tionwide network of prec ipitation monitoring sites,is 

provided by the U.S. Geological survey (USGS). 

           http://bqs.usgs.gov/precip/project_overview/index.htm 

           htt p://bqs.usgs.gov/precip/project_overview/interlab/ilab_intro.htm 

         United States Department of the Interior 

         U.S.GEOLOGICALSURVEY, Denver Federal Center, Office of water Quality,  

Branch of Quality Systyem 

 

The network is a cooperative effort between many different groups as follows: 

     1) United states Government Agency (5) 

        the State Agricultural Experiment Stations 

        U.S. Geological Survey 

        U.S. Department of Agriculture 

        U.S. Environmental Protection Agency(USEPA) 

     2) Universities and Schools (59) 

     3) State & local Agencies (35) 
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     4) native American (9) 

     5) Industry (Company) (15) 

     6) Other Research Groups (16) 

     7) International (2) 

       Environment Canada-Meteorological Service of Canada 

       The Canadian National Atmospheric (NatChem) database And Analysis system 

 

The NADP/NTN has grown from 22 stations at th e end of  1978, our first year, to over 200 sites 

spanning the continental United States, Alaska, and Puerto Rico, and the Virgin Islands. 

 

(Summary) 

 Five external quality-assurance programs are operated by the USGS for the NADP/NTN. 

 1) Intersite Comparison Program, 2) Sample Handling Evaluation (Blind –Audit Program), 

 3) Interlaboratory Comparison Program, 4) Field Audit Program, and 5)C ollocated Sample 

Program. 

 

This program of the Interlaboratory Comparison Program was started 1997. Though only major 

laboratories in North America participated in this program for the first time, ADORC and NILU joined 

in this program on June 1999 to compare major laboratory’s data quality around the world. And eight 

laboratories are participating in this program now.  

  

The objectives of the interlaboratory comparison program are:  

 

(1) to verify the quality of chemical analyses of precipitation samples determined by the Central 

Analytical Laboratory (CAL) 

(2) to estimate the analytical precision of participating laboratories, and 

(3) to determine if statistically significant differences exist among the analytical results of 

participating laboratories. 

 

(Participants in the intercomparison) 
Eight laboratories are currently participating in the study:  

 
 Illinois State Water Survey, Central Analytical Laboratory (CAL) in Champaign, Illinois 
 Meteorological Service of Canada (MSC) in Ontario, Canada 
 MACTEC, Inc. in Gainesville, Florida 
 Ministry of Environment and Energy (MOEE) in Ontario, Canada 
 Shepard Analytical (SA) in Simi Valley, California 
 Acid Deposition and Oxidant Research Center (ADORC) in Niigata-shi, Japan 
 Norwegian Institute for Air Research (NILU) in Kjeller, Norway 
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 New York State Department of En vironmental Conservation Bureau of Air Quality  

Surveillance (NYSDEC) in Albany, New York 

 

(Sample) 

Samples from the following sources are used in the interlaboratory comparison program:  

(1) Ultrapure deionized-water samples prepared by the U.S. Geological Survey. 

(2) Standard reference samples with certified U.S. National Institute of Standards  

and Technology (NIST) traceable values, prepared by High Purity Standards. 

(3) Excess natural wet-deposition samples collected at NADP/NTN sites and prepared  

by the CAL. 

 

Table 3 shows information for t he solutions used in the Interlaboratory Comparison Program. In 

1994, synthetic wet-deposition samples prepared by the USGS replace d two sy nthetic 

wet-deposition matrices from the U.S. Environmental Protection Agency formerly used in previous 

years. Target values for al l standard ref erence solutions used in the interlaboratory-comparison 

program are listed in Table 4. A total of 104 samples are distributed to each laboratory as part of the 

interlaboratory comparison program on an annual basis. 
 

Of the 104 samples, 52 are aliquots of natural precipitation bottled by the CAL. Natural 

wet-deposition samples collected at NADP/NTN sites that have volumes greater than 750 mL are 
selected randomly by the CAL for use in the interlaboratory comparison program. The aliquots 

are bottled in 60-mL and 125-mL high density polyethylene bottles and shipped in chilled, 
insulated containers to the USGS in Denver, Colorado. Natural samples are kept refrigerated 
and shipped to participating laboratories within 10 days of receipt by the USGS.  

 

Samples used for the interlaboratory comparison program are shipped by the USGS to the eight 

participating laboratories every 2 weeks. Each laboratory receives the same four samples in a 
given mailing. All samples are labeled with a sample number to ensure that laboratory personnel 
cannot determine the type of sample (natural or synthetic) or the target analyte concentrations in 
the samples until the chemical analyses are performed.  
 

(Submission of the report) 
Participating laboratories provide analytical results to the USGS on a regular basis. The data are 

presented in control charts and tables on this website. Each laboratory's data are only 
accessible by the individual laboratory and the USGS. The control charts are used to identify 
potential systematic error that might be affecting the quality of a laboratory's data. Consistent, 
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acceptable laboratory performance is indicated when the data remain within the control limits 
on the control charts. 
 
 

Table 3. Solutions used in the field audit program, sample handling evaluation program, and 

interlaboratory comparison program 

Solution 
Name 

Agency that prepared the 
solution Remarks

CALNAT c 
Illinois State Water Survey 
Central Analytical Laboratory 
(CAL) 

Natural wet deposition samples collected at 
NADP/NTN sites and bottled by the CAL 

Ultrapure a,b,c U. S. Geological Survey Deionized water with a measured resistivity greater 
than 16.7  

SP1 b,c 
SP2 a,b,c  
SP3 a 
SP5 b,c 
SP97 b,c 
SP98 b,c 

High Purity Standards 

U. S. Geological Survey 

National Institute of S tandards and Technology 
(NIST) certified reference solutions prepared by High 
Purity Standards and diluted by the USGS 

 

a :Solution used in the Field Audit Program 

b: Solution used in the Sample Handling Evaluation Program  

c: Solution used in the Interlaboratory Comparison Program        (Last Updated: March 2003) 
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Table 4. Target values for solutions used in the U.S. Geological Survey Interlaboratory 

Comparison Program  

 

[pH, in units; specific conductance, in microsiemens per centimeter at 25 degrees 

Celsius; <dl indicates values less than detection limit; significant figures vary because 

of differences in laboratory precision; Ca2+, calcium; Mg2+, magnesium; Na+, sodium; 

K+, potassium;  

NH4+, ammonium; Cl-, chloride; NO3
2-, nitrate; SO4

2-, sulfate] 

milligrams per liter pH units microsiemens 
per centimeter

Solution Ca2+ Mg2+ Na+ K+ NH4
+ Cl- NO3

- SO4
2- pH* Specific 

conductance*

Ultrapurea,b <dl <dl <dl <dl <dl <dl <dl <dl 5.60 1.1 
SP1 0.460 0.092 0.420 0.076 0.68 0.590 2.10 3.850 4.42 29.4 
SP2 0.460 0.070 0.360 0.06 0.56 0.450 3.00 2.334 4.52 23.9 
SP5 0.575 0.168 0.454 0.083 0.71 0.720 2.55 4.510 4.32 35.54 

SP97 0.130 0.019 0.024 0.019 0.29 0.056 1.18 1.140 4.77 11.4 
SP98 0.016 0.038 0.208 0.061 0.12 0.234 0.57 2.428 4.41 21.37 

 

* Bold highlight indicates that the value is the calculated median from analyses submitted by laboratory    

participants during 2003.  

Specific conductance and pH values are no t certified by the National Institute of Standards and 

Technology for stock solutions.                      ( Last Updated: May 2004) 

 
 
 

(3) EMEP  (http://www.nilu.no/projects/ccc/index.html) 
EMEP is a scientifically based and policy driven program under the Convention on Long-Range 

Transboundary Air Pollution for international co-operation to solve transboundary air pollution 

problems. 

 

(Summary)  - - - -  from EMEP/CCC-Report 8/2003 

Interlaboratory comparisons are organized by the Chemical Co-ordinating Centre (CCC) at the 

Norwegian Institute for Air Research (NILU). 

                    http://www.nilu.no 

    http://www.nilu.no/projects/ccc/reports.html 

So far twentyone intercomparisons have been arranged from 1988 to 2003. 
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36 different laboratories in European countries are performing chemical analysis of air and 

precipitation samples within EMEP (Co-operative Programme for Mon itoring and Evaluation of 

Long-range Transmission of Air Pollutants in Europe). Since the measurement programme is based 

on individual national networks, the participating laboratories apply different sampling and 

analytical methods. Most of the methods used are described in the manual for sampling and chemical 

analysis (EMEP, 1996). 

 

(Perticipants in the intercomparison) 

The samples for the twentieth intercomparison (2003) (Table5) were prepared and distributed to 71 

laboratories in July 2002. In addition to the European participants, two laboratories in North America 

received samples as a part of the co- operation between EMEP and the North American networks for 

acid deposition. Also 19 laboratories within the measurement programme ICP-Forest and 16 

laboratories participating in various other measurement programmes were invited to participate in 

the nineteenth intercomparison. Tables 5a and 5b give the names of the participating laboratories 

together with the numbers used when presenting the results in tables and figures. 

 

Table 5a  EMEP laboratories participating in the nineteenth laboratory intercomparison.  

The numbers in front of the names are used in tables and figures.(2002) 
Austria ( 1) Umweltbundesamt Zweigstelle Sud, Klagenfurt 

Canada  (26) Meteorological Service of Canada, Toronto 

Croatia (35) Meteorological and Hydrological Service of Croatia 

Czech Republic ( 3) Czech Hydrometeorological Institute, Praha 

Denmark ( 4) National Environmental Research Institute. Air Pollution Laboratory 

Estonia (38) Estonian Environmental Research Centre, Tallinn 

Finland ( 5) Finnish Meteorological Institute. Air Quality Department 

France ( 6) Laboratories Wolff 

Germany ( 7) IfE Leipzig GmbH, Umweltlabor 

Germany ( 8) Umweltbundesamt, Messtelle Schauinsland 

Hungary (10) Institute for Atmospheric Physics 

Iceland (11) Idntæknistofnun Islands (Technological Inst. of Iceland) 

Ireland 

Ireland 

(12) 

(37) 

Met. Eirann, Dublin 

Environmental Protection Agency, Dublin 

Italy (13) C.N.R. Istituto Inquinamento Atmosferico  

Latvia 

Lithuania 

(33) 

(32) 

Air Pollution Observation Laboratory 

Atmospheric Pollution Research Laboratory, Institute of Physics, Vilnius 

Netherlands (14) National Institute of Public Health and Environmental Protection (RIVM) 

Norway (15) Norwegian Institute for Air Research (NILU) 

Macedonia (40) Hydrometeorological Institute, Skopje 

Poland (16) Institute of Meteorology and Water Management, Warsaw 

Poland (39) Environmental Monitoring Laboratory, Institute of Environmental 
Protection 

Portugal (17) Direccao Regional do Ambiente e Recursos Naturais do Alentejo, Sines 

Romania (18) Research and Engineering Institute for Environment 

Russian Federation (22) Institute of Global Climate and Ecology 

Slovakia (31) Slovak Hydrometeorological Institute 

Slovenia (36) Hydrometeorological Institute of Slovenia 
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Spain (19) Centro Nacional de Sanidad Ambiental 

Sweden (20) Swedish Environmental Research Institute (IVL), Gothenburg 

Switzerland (21) Swiss Federal Laboratories for Materials Testing (EMPA) 

Turkey (34 ) Refik Saydam Institute, Ankara 

United Kingdom (23) AEA Technology, National Environmental Technology Centre 

United States of 
America 

(27) Illinois State Water Survey 

Serbia and Montenegro (24) Rep. Hydrometeorological Institute of Serbia 

 

Table 5b Participating laboratories outside the EMEP network. 

Germany (104) Hessige Landwirtschafliche 

Germany (105) Universität des Saarlandes 

Sweden (106) IVL Svenska Miljöinstitutet AB, Aneboda 

Finland (107) The Finnish Forest Institute 

Germany (109) Institut für Bondenkunde und Waldernährung der Universität, Göttingen 

Germany (110) Thüringer Landesanstalt für Landwirtschaft (TTL), Jena 

Finland (111) Finnish Forest Research Institute, Vantaa Research Centre 

Germany (112) Niedersächsische Forstliche Versuchsanstalt (NVF) 

Germany (113) Landesforstanstalt Eberswalde, abt. Waldökologie 

Italy (114) C.N.R. Istituto Italiano di Idrobiologia 

Germany (115) Bayerische Landesanstalt f. Wald- und Forstwirtshaft 

Switzerland (116) Institute for Applied Plant Biology 

Germany (118) Forstliche Versuchs-und Forschungsanstalt 

Germany (119) Landesumweltamt (LUA) 

Germany (120) Landwirtschaftliche Untersuchungs- und Forschungsanstalt (LUFA) 

Germany (121) Landesamt für Natur und Umwelt 

Italy (126) APPA Laboratorio Biologico Provinciale 

Italy (130) Universita degli Studi Siena 

China (131) Chongqing Institute of Environmental Science and Monitoring 

Belarus (133) Institute for Problems of Natural Resources Use and Ecology 

China (135) Hunan Research Institute of Environmental Protection Science 

China (136) Guangzhou Research Institute of Environmental Protection 

Germany (137) UST Umwelt-Systemtechnik GmbH, Gera 

China (138) Guizhou Research Institute of Environmental Protection Science, Guiyang

Italy (140) C.N.R. Istituto di Ricerca sulle Acque 

 

 

(Sample) 

Four kinds of samples were prepared for the precipitation which consist of deionized water, 

containing known amount of sulphate, nitrate, ammonium, strong acid, magnesium, sodium, chloride, 

calcium, and potassium. (Table 6) 
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Table 6 Samples distributed for the nineteenth interlaboratory test.(2002) 

A. 5 synthetic samples for determination of SO2, consisting of 0.3% H2O2 absorbing solution 
and containing different concentrations of sulphuric acid. One of the samples was an 
unidentified blank. 

B. 6 KOH-impregnated Whatman 40 filters, comprising 1 blank and 8 filters to which different 
amounts of sulphuric acid have been added. 

C. 4 synthetic samples for determination of NO2 consisting of sodium nitrite diluted in water. 

J. 6 Whatman 40 filters impregnated with 3% oxalic acid, comprising 2 blank and 4 filters to 
which different amounts of ammonium salt solution have been added. 

G. 4 synthetic precipitation samples, containing SO4
²-, NO3

-, NH4
+, H+, Na+, Mg2+ and Cl-, 

and Ca2+ and K+. 

 

(Submission of the reports) 

Most of the laboratories had returned their results to the CCC within one month after the deadline 

given as 15 September 2002. A total of 59 laboratories have returned their results. This includes 34 

EMEP-laboratories, 14 ICP-Forest laboratories and 11 other laboratories. 

 

The participating laboratories received the theoretical (expected) values shortly after CCC had 

received the results. The laboratories were then asked to compare their results with the expected ones, 

and give corrected values if obvious mistakes e.g. misprints had occurred. A few corrections were 

reported. In those cases the corrected values are used in this report. In accordance with the decision 

of the Steering Body of EMEP, the results are presented in such a way that the different laboratories 

are identified. Tables 6a and 6b give the names of t he participating laboratories together with the 

numbers used when presenting the results in tables and figures. 

 

( Data handling and evaluation) 

The results for the samples are presented in the tables in decreasing order together with the number 

of the laboratory. The expected (theoretical) value, the number of results, the arithmetic mean 

value, the median, the standard deviation and the relative standard deviation in percent are 

also given.  

After the first statistical run with all results included, the calculation was repeated with the outliers 

excluded. The outliers (unused) are defined as the results more than two standard deviations from 

the mean value in the first run. 
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(4) EANET 

   Acid Deposition Monitoring Network in east Asia 

   Network Center of EANET (Acid Deposition and Oxidant research Center) 

                  http://www.adorc.gr.jp/eanet.html 

                  http://www.adorc.gr.jp/sec.html 

 

 (Summary) 

  The inter-laboratory comparisons for wet deposition, inland aquatic environment and soil are 

carried out from 1998 , 2 000 and 1999 respectively.. All comparisons are im plemented by the 

network center of EANET. 

 

 (Participants in the intercomparison) 

 Regarding to the inter-laboratory comparisons the wet deposition, 27 laboratories from 12 countries 

in which have 47 sites in total, participated on the project 20003. 

   

 

     Table 7  Perticipants in the interlaboratory comparison in EANET(2003) 

 

Nation Laboratory 

CHINA 
(4) 

-Zhuhai Environmental Monitoring Station   
-Environmental Monitoring Station of Xiamen  
-Xi’an Environmental Monitoring Station 
-Chongqing Institute of Environmental Science 

INDONESIA 
(2) 

-Meteorological and Geophysical Agency (BMG)  
-Center for Environmental Impact Control Facilities (PUSARPEDAL) , 

Environmental Impact Management Agency  (BAPEDAL), 

JAPAN 
(8) 

-Hokkaido Institute of Environmental Sciences (Japan) 
-Ito Kogai Research Co. Ltd.( Tokyo) 
-Nagano Research Institute for Health and Pollution 
-Gifu Prefectural research Institute of health and Environmental Science 
-Kochi Prefectural Environmental Research Center 
-Shimane Prefectural Institute of Public Health and Environmental Science 
-Okinawa Research Institute  of  health and Environment 
-Acid Depositon and Oxidant Research Center (ADORC) 

Republic 
KOREA 

(1) 
-National Institute of Environment Research (NIER) 

MALAYSIA 
(1) 

-Environment Section,Division of E nvironmental Health,Department of 
Chemistry 

MONGOLIA 
(1) 

-Central Laboratory of Environmental Monitoring, National Agency for 
Meteorology, Hydrology and Environmental Monitoring, Ministry of  Nature 
and Environment 

PHILIPPINES 
(1) 

 
-Environmental Management Bureau (EMB), Department of Environment and 

Natural Resources (DENR) 
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RUSSIA 
(2) 

-Limnological Institute of the Russi an Academy of Scienc es/Siberian 
Branch(RAS/SB)   

-Primorskii Environmental Monitoring Center of Roshydromet (Laboratory 
for Monitoring of Atmosphere and Soil Pollution)  

THAILAND 
(4) 

-Environmental Research and Training  Centre (ERTC), 
-Pollution Control Department (PCD), Ministry of Science Technology and 

Environment (MOSTE) 
-Metorological Observation Division, Thailand Meteorological Department 
(TMD) 
-Chemistry Department, Science Faculty, Chiangmai University (CMU) 

VETNAM 
(1) 

-Institute of Meteorology and Hydrology (IMH), Hydrometeorological Service 
of Viet Nam(HMS)   

CAMBODIA 
(1) 

-Department  of  Pollution Control, Ministry of  Environment   

Rao PDR 
(1) 

-Environment Quality Monitoring Center, Environment Research Institute, 
Science Technology and Environment Agency 

 

 

(Sample) 

 Two kinds of artificial rainwater samples (of both higher concentration and lower concentration) 

were distributed to the laboratories (See Table 8). The information on the analytical precision 

and accuracy on individual parameters can be obtained through the statistical treatment of 

submitted analytical data of 100 times diluted samples 

 

Table 8   Outline of artificial rainwater samples 

 

Artificial rainwater samples 
Amount of 

each sample
Container

Number of 
samples 

Note 

 
No.031 (higher concentration) 
No.032 (lower concentration ) 

Approximately
100ml 

Poly-propyl
ene bottle 

100ml 

One bottle 
each 

Known amount 
of reagents are 
dissolved in  
deionized water 

Before the measurement, each laboratory should accurately dilute distributed samples by 100 times under the specified 

procedure.  

 

Parameters to be measured and analyzed are as follows: 

pH, Electric Conductivity (EC), concentrations of sulfate, nitrate, chloride, sodium-ion, 

potassium-ion, calcium-ion, magnesium-ion and ammonium.  

 

Analytical methods and data checking procedures that are specified in the “Technical Manual for 

Wet Deposition Monitoring in East Asia” and “Quality Assurance/Quality Control (QA/QC) 

Program for Wet Deposition Monitoring in East Asia”.  Analytical methods specified in the 

manual are described in Table 9.   
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Table 9  Analytical methods specified in the manual 

 

Parameter Analytical method 

pH Glass electrode 
EC Conductivity Cell 

SO4
2- Ion Chromatography 

NO3
- Spectrophotometry 

Cl-  

Na+ 
K+ 

Ca2+ 
Mg2+ 

 
Ion Chromatography 

Atomic Absorption/Emission Spectrometry 
 

NH4
+ 

Ion Chromatography 
Spectrophotometry (Indophenol blue) 

 

(Submission of the report) 

The two kind of artificial samples are shipped to the participated laboratories in December. 

Dead line of the report is middle of March. The expected values are informed at the Senior Technical 

Managers’ meeting held in September. 

 

(Data handling and evaluation ) 

The reported data from all laborat ories are evaluated after statistical calculation such as average, 

Minimum (Min.), Maximum (Max.), Standard deviation (S.D.), and Number of data (N).  Outlying 

data, which are apart from the Average greater than a factor of 3 of S.D. were not included for this 

calculation.   

The Data Quality Objectives (DQOs) of data was specified for every constituent as ±15% by the 

QA/QC program of the EANET.  In this report, analytical data on the artificial rainwater samples 

were compared with the prepared value/concentration and evaluated by the excess of DQOs value: 

the flag "E" was p ut to the data that exceed DQOs by a factor of 2 (±15%～±30%), and the flag 

"X" was put to the data that exceed DQOs more than a factor of 2 (<-30% or >30%).  A set of data 

for each sam ple was evaluated for c alculated ion balance (R1), and comparison between 

calculated and measured electrical conductivity(R2)  by  comparing the allowable range for 

R1 and R2. The flag “I” for R1 and the flag “C” for R2 show a poor ion balance data sets, and a poor 

conductivity agreement data sets respectively.     

These results is reported in the Report of the Inter-laboroatory Comparison project on wet depojition  

every year. 
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QA/QC Activities on Filter Pack Method of EANET 
 

Network Center for EA NET 
 

1. Introduction 

Technical Document for Filter Pack  Method was endorsed at the Third Session of 
Scientific Advisory Committee (SAC3). In the committee, Network Center (NC) presented the 
report on the review of existing QA/QC activities on filter pack method. SAC3 recommended 
implementing inter-laboratory comparison on filter pack method as one of the QA/QC activities. 
SAC3 also suggested that the activities should be started after the test studies in NC. 

 
After SAC3, NC has im plemented a) filter stabilit y test and b) addition and recovery test 

using standard materials. The tests were performed only for alkali-impregnated filter (F2) and  
acid-impregnated filter (F 3) because i t is di fficult to keep free them fro m contamination 
comparing with other filters (F0 and F1). 

The results o f these studi es are summarized and preli minary plan of 1 st inter-laboratory 
comparison survey is proposed in this document. 
 
2. Results of Test Studies  
a) Filter Stability Test 

Two kinds of impregnated filter (F2: K2CO3, F3: H3PO4) were prepared at same ti me and 
were kept under four kinds of condition (T able 1). In the table, “Filter case” can keep some 
filters at once; “Petrislide” can keep one filter in a case. These filters we re analyzed at when 
filters were prepared, two weeks after , and 1/ 2/3/6 months after. Fig. 1, 2 and 3 show  the 
analytical results for SO 4

2-, Cl-, and NH4
+ respectively. These results show that filters can keep 

without contamination by sealing up within at least three months. 
 

Table 1  The condition of sample storage 

 Case Packing Place 

A Filter case 
Polyethylene bag + 

Aluminum coated bag

Refrigerator 

B Petrislide Refrigerator 

C Petrislide Room 

D Open No use Room 
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Fig. 1  The result of filter stability (SO4
2-)

Fig. 2  The result of filter stability (Cl-)

Fig. 3  The result of filter stability (NH4
+)
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b) Addition and recovery test using standard materials 

Two kinds of standard solution, high and low concentration, were prepared for F2 and F3, 
each other. The standard solutions were added to  the impregnated filters (Table 2). These filters 
were kept in petrislide individually, sealed with polyethylene bag and aluminum-coated bag, and 
stored in the refrigerator . Analyses of these f ilters were i mplemented at when filters were 
prepared, two weeks afte r, and 1/2/3 months after. Fig. 4 shows the recov ery of standard  

materials (SO4
2-, Cl-, NH4

+). These results show  that approximately  95 ± 5% of  standard 
materials were recovered. 
 

Table 2  The added amount of standard materials 
(Unit: µg/Filter) 

 
F2 (K2CO3) F3 (H3PO4) 

SO2 (as SO4
2-) HCl (as Cl-) NH3 (as NH4

+) 

High Conc. 300 80 50 

Low Conc. 100 20 10 

      Note:  
The added amount of standard materials on the filters corresponds to the following 
concentration of SO2, HCl, and NH3 in the air assuming that sample volume is 25 m3. 

 

SO2 2.67-8.00 µg/m3 (0.93-2.80 ppb) 
HCl 0.82-3.29 µg/m3 (0.51-2.02 ppb) 
NH3 0.38-1.89 µg/m3 (0.50-2.49 ppb) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4  The result of standard materials
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3. Conclusion 

The results of filter stability  test and addition and recovery test gave no disturbance on the 
implementation of the inte r-laboratory comparison survey. Since transportation test also ha s to 
be performed to confirm filter stability during sample shipping, NC has been implementing the 
test. The result will be reported on t he STM6 and SAC5 with the program  of inter-laboratory 
comparison on filter pack method. 
 
4. The Preliminary plan of 1st inter-laboratory comparison survey 

NC proposes the prelim inary plan of 1st inter-laboratory com parison survey as follows 
taking the result of studies and time schedule of the  other inter-laboratory comparison survey 
into account. 
 

1) Sample distribution: Same time of the survey of wet deposition 
2) Limit of the report: After 3 months 
3) Program:  

Stage 
Type and Number of Filter 

High Conc. Low Conc. Blank 

F2 (K2CO3) 1 1 3 

F3 (H3PO4) 1 1 3 

4) Analyzed components: 
F2: SO2 (as SO4

2-), HCl (as Cl-) 
F3: NH3 (as NH4

+) 
5) Sample shipping: Under consideration 
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Issues to be discussed on Dry Deposition Monitoring of EANET 
 

Network Center for EANET 

 
 
1. Background 
 

The First Interim Scientific Advisory Group (ISAG) Meeting on EANET , held on  12-14 October 
1998 in Yokohama, Japan intensively discussed the future strategy on dry deposition monitoring, and 
agreed on the identification of the priority  chemical species.  In this meeting (ISAG1), a Task Force 
on Dry Deposition Monitoring was established to develop a strateg y paper for future direction of dr y 
deposition monitoring of EANET and to prepare a draft QA/QC program for the first priority chemical 
species, which are measured by automatic monitors. 

After ISAG1, the Task Force prepared those two documents.  “Strategy paper for future direction 
of dry deposition monitoring of E ANET (Strategy Paper)” was finally  endorsed with so me 
modifications by ISAG th rough the di plomatic channel in Sept ember 1999.  On the o ther hand, 
“QA/QC program for the air concentration monitoring in East Asi a” was finally endorsed with some  
modifications by the Science Advisory Committee (SAC) at its First Session held on 14-16 November 
2001 in Chiang Mai, Thailand. 

The QA/QC Program describes that “Since more discussions are needed at the  Task Force 
concerning QA/QC activities for other air concentration monitoring, such as filter packs, denuders, 
and passive samplers for the second priority chemicals, the QA/QC activities for these methods will be 
integrated in this program in the future, taking acc ount of the progress of the  discussions at the T ask 
Force.”  In line with this suggestion of the QA/QC program and in response to request by the EANET 
participant countries using filter packs, “Technical Document for Filter Pack Method in East Asia” was 
developed by the Task Force.  This technical document was finally endorsed by SAC3, held on 24-26 
November 2003 in Pattaya, Thailand. 

These three documents cover the minimum requirements to implement current dry deposition (air 
concentration) monitoring of EANET.  However, there are pending issues to be discussed that are  
pointed out in those documents and/or in previous SAC/STM meetings.  In this paper, the issues to be 
discussed on Dry Deposition Monitoring of EANET are summarized. 
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2. Issues to be discussed on dry deposition monitoring of EANET 
 
(i) Classification of priority chemical species 
 

Priority chemical species were defined in the Strategy Paper as follows: 
 

First priority: SO2, O3, NO, NO2 (urban), and particulate mass concentration (PM10) 
Second priority: NO2 (rural and remote), HNO3, NH3, particulate component (SO4

2-, NO3
-, NH4

+, 
and Ca2+). 

 
This classification is originated in the feasibility  of dry deposition monitoring in the preparatory phase 
of EANET.  In the regular phase, the monitoring of the second priority chemical species except NO2 
(rural and remote) has been coming into wide use by filter pack methods.  At STM3, it was suggested 
that chemical species determined as “second priorit y” in the Strategy Paper were equally important 
with “first priorit y” chemical sp ecies.  T aking into account present situations, NC supports a 
connection between first and second priorities as “priority chemical species” in the regular phase  
monitoring as follows: 
 

Priority chemical species: 
SO2, O3, NO, NO 2, HNO3, NH3, particulate mass concentration (PM10), particulate component 
(SO4

2-, NO3
-, NH4

+, and Ca2+) 
 
In this case, some notification for the monitoring methodology on NO2 in remote and rural area should 
be attached.  The issue of PM10/2.5 will be suggested in the following item (ii). 
 
(ii) Size of particulate matter 
 

The Strategy paper describes that the issue of PM10/ 2.5 will further be discussed and elaborated at  
future sessions of the T ask Force and SAC.  At SAC1 and SA C3, it was pointed out that the cut-off 
size of particulate matter should be carefully  considered when m onitoring with filter packs in the 
future. 

This issue should  be sep arately considered for P M monitoring and f or particulate component 
monitoring.  For example, in the case  of particulate Ca 2+ monitoring that is included in the second 

priority chemical species, coarse particles (over 2.5 m) have to be sampled, because soil particles  
containing much Ca2+ exist in the coarse size 
 
 



EANET/STM 5/8/1 
Page3 

(iii) Quality assurance and quality control for dry deposition monitoring 
 

The suggestion was put forward for NC to provide  a plan and related guidelin es for preparing the 
intercomparison on dry deposition taking into account the experience of EMEP at SAC2. 

Following this suggestion, NC has started a preparatory survey for the inter-laboratory comparison 
on filter park method since 2003.  NC will rep ort the results together with a plan of the 
inter-laboratory comparison survey on filter park method at STM5 and SAC4. 
 

Inter-calibration for O3 monitoring was also re marked to be considered together wi th the 
inter-laboratory comparison at SAC3. 

Following the remark, NC is collecting the information on the inter-calibration by National Institute 
of for Standard and Technology (NIST), US. 

The Standard Reference Photom eter (SRP) Progr am began in th e early 1980s as a collaboration 
between NIST and the U.S. Enviro nmental Protection Agency (EPA) to design, construct, certify, and 
deploy a network of identical primary ozone instruments. The current network of SRPs also includes 
instrument's maintained in Australia, Canada, the Czech Republic, Ger many, Spain, Sw itzerland, 
Sweden, United Kingdom , and the Bu reau International des Poi ds et Mesures (BIPM) in France.  
Recently National Institute for Environm ental Studies (NIES), Japan, has imported a SRP  
manufactured by NIST and tackles an inter-calibration among deferent methods.  An inter-calibration 
program of EANET  in collaboration with NIES could be e ffective taking into account of the 
traceability. 
 
(iv) Others 
 
 Unit 

Units of ppb for gases and µg/m3 for PM and particulate components are adopted in the annual data 
report of EANET based on the “Data Reporting Procedures and Formats for Acid Depositi on 
Monitoring in East Asia” adopted at ISAG2.  At STM4, it was pointed out that units of nmol/m3 was 
suitable for the dry deposition section in the data report because of harmonization with wet deposition 

data (using mol/L).  Moreover it was suggested unit of µg/m 3 for gases sho uld be included in the  
future discussion on suita ble unit for the data monitored by filter pack method at SAC3.  From the 
data report 2001, approximate conversion ratios from ppb to µg/m3 are attached. 
 
 Filter pack method 

Further researches on the filter pack method are expected in East Asia.  At STM3, it was suggested 
that NC should promote a comparison study between the 4-stage filter pack method and other methods 
in cooperation with participating countries, CSIRO, NOAA and JELA.  NC has been carrying out the 
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researches on the  methodology of 4-stage filter pack, for exam ple its specification, collection 
efficiency and particle size.  NC has started to exchange information on that kind of researc hes with 
National Institute of Environmental Research (NIER), Korea. 
 
 Others 

Other issues to be discussed on Dry Deposition Monitoring of EANET could be invited. 
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Activities in line with  
“The Strategy Paper for Future Direction of Soil and Vegetation 

Monitoring of EANET” 
 

Network Center for EANET 
 

1. Strategy Paper for Future Direction of Soil and Vegetation Monitoring of EANET 
The Strategy Paper for Future Direction of Soil and Vegetation Monitoring of EANET was 
endorsed by the Scientific Advisory Committee at its Second Session (SAC2) in November 
2002 in Bangkok, Thailand, with a fe w modifications to the fi nal draft dev eloped by the 
Task Force on Soil and Vegetation Monitoring.  

 
The Strategy Paper describes th at the following four items would be  implemented as the  
milestones, which are reflected to the specific work plan for coming five years:  
 Joint Workshop by ICP Forests and EANET: 2002 
 Implementation of the next monitoring: 2002-2005 
 Start of case studies in selected reference catchments: 2006 
 Preparation of sub-manual on forest monitoring: 2005 
 
Task Force has been promoting som e of the above activities in line with the Strategy Paper, 
and the Network Center for EANET  (NC) has been supporti ng their acti vities as the 
secretariat of the Task Force. 
 

2. Clarification of sampling plan/schedule for soil and forest monitoring 
For surely implementation of t he next m onitoring in t he respective monitoring sites, 
detailed next sampling plan/schedule should be clarified based on the National Monitoring 
Plans. The following items should be described in the detailed plan: 
a) Monitoring sites: locations, soil types, and vegetation types 
b) Monitoring items: soil and/or forest 
c)  Parameters: pH, exchangeable cations, ex changeable acidity, etc. for soil; general  

description of forests, survey of tree decline, etc. 
d)  Monitoring year: 2003, 2004, 2005, 2006, and/or 2007 
e)  Monitoring seasons and/or months: spring, summer , autumn, and/or winter; rainy 

season or dry season; month 
f) Organizations in charge of the sampling and analysis: 
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In this connection, Network Center (NC), as th e secretariat of the T ask Force, prepared a 
document “Sampling Plan/Schedule for So il and V egetation Monitoring of EANET 
2003-2007”, and the d ocument has been up dated based on the la test information several 
times (see Annex 1). Data to be submitted could be expected according to the document.  
 
The document will be updated again after recei ving the data of 2003 and reported to t he 
Task Force and SAC4 in Novem ber 2004. Sufficient efforts should be made in th e 
participating countries t o implement the d escribed plan for  promotion of continuous 
monitoring. 

 
3. Discussion on sub-manual for forest monitoring in East Asia 

EANET- ICP Forests Joint Workshop was held in Seremban, Malaysia in 2002 as one of the 
milestones described in the strategy paper, and some technical subjects for forest monitoring 
were clarified based on discussions at  the wo rkshop. Task Force and NC de veloped the 
document “Procedures and schedule for prepari ng sub-manual on forest monitoring in East 
Asia (EANET/SAC3/8/2/Annex3)” taking these technical subjects into account. Task Force 
and NC are preparing the sub-manual according to the procedures and schedule. 
 
Contents and the leading authors of the s ub-manual were decided in March 2004, and the 
manuscripts are under pre paration by the leading authors (see Annex 2). The  manuscripts 
will be prepared by  the end of this year 2004 and reviewed by the Task Force until late 
autumn of 2005 for endors ement at the Fifth Session of the Scientific Advisory Co mmittee 
(SAC5) in 2005. An international workshop is expected to be organized in cooperation with 
ICP Forests for the reviewing process.  
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network 
in East Asia 
28-30 September 2004, Niigata, Japan 

Sampling Plan/Schedule for Soil and Vegetation Monitoring of EANET 2003-2007 

(As of 16 March 2004) 

 

Network Center for EANET 

 

1. Introduction 

The Strategy Paper for Future Direction of Soil and Vegetation Monitoring of EANET was 
prepared by the Task Force on Soil and Vegetation Monitoring to promote activities toward 
the initial and ultim ate objectives. The S trategy Paper describes i ssues to be im plemented 
for the objectives and specific work plans fo r coming years. The Strategy Paper was  
endorsed by the Second Session of Scientific Advisory Committee (SAC2) in Thailand in 
November 2002, and activities in line with the Strategy Paper are being promoted.  
 
Continuous monitoring in accordance with the Technical Manual is one of the issues to be 
implemented for achievement of the initial objective, “establishment of baseline data”,  
which was described in the S trategy Paper. As the first step on con tinuous monitoring, the 
next sampling/observation activities should surely be carried out according to the Technical 
Manual. In most monitoring sites, the next sam pling would be carried out from 2003 to 
2007 because the previous samplings were done at least once from 1999 to 2002 meanwhile 
the monitoring interval was adopted as  3-5 years. Therefore, implementation of the next 
sampling was described as one of the milestones fo r coming five y ears (2003-2007), and 
clarification of detailed next sampling plan was proposed among the specific work plans in 
the Strategy Paper. 
 
This document with the d etailed plans should be reported to th e Task Force and SAC3. 
Suitable efforts should be made in the participating countries to i mplement the described  
plan for continuous monitoring. 
 

2. Description of the sampling plan 

The detailed plan for the respective monitoring sites should be clarifi ed based on the 
National Monitoring Plans. The following items should be described in the detailed plan: 

a) Monitoring sites: locations, soil types, and vegetation types 
b) Monitoring items: soil and/or forest 
c) Parameters: pH, exchangeable cations, exchange able acidity, etc. for soil; general 

description of forests, survey of tree decline, etc. 

d) Monitoring year: 2003, 2004, 2005, 2006, and/or 2007 
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e) Monitoring seasons and/or months: spring, summer , autumn, and/or winter; rain y 
season or dry season; month 

f) Organizations in charge of the sampling and analysis 
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3. Summary of sampling plan/schedule in the individual monitoring sites 2003-2007 

Country Organization*1 Area (Name of 
nearest deposition 
monitoring site) 

Name of in dividual 
monitoring site 

Soil type  
(by FAO/UNESCO) 

Forest type (major 
species) 

Latest 
monitoring/ 
sampling*1 

Next sampling 

schedule and 

items*1 

Monitoring 

interval 

 

China S, F) Chongqing 
Institute of 
Environmental 
Science 

Chongqing Chongqing Not reported Not reported 2000 (S) 2003 (S) 3 year 

S, F) Xiamen 
Environmental 
Monitoring Central 
Station 

Xiamen Xiamen  -
Xiaping 

Not reported 
 

Man-made forest 
(Michelianmacclurei 

dandyrar, Fokienia 

hodginsii,Pinus 

massoniana) 

2000 (S, F) 2003 (S, F) 3 year 

S, F) Xi’an 
Environmental 
Science 

Jiwozi (Xi’an) Xi’an - Jiwozi Not reported Larix gmilini Rupr 2001 (S) 2003 (S, F) 3 year 

S, F) Zhuhai 
Environmental 
Monitoring Station 

Zhuxiandong 
(Zhuhai) 

Zhuhai  
- Zhuxiandong 

Not reported Acacia 

auriculiformis, A. 

confusa, 

Dicranopteris 

dichotoma, Pinus 

elliottii 

2000 (S, F) 
2001 (S) 

2003 (S, F) 3 year 

Indonesia S, F) Soil and Agro 
Climate Research 
Development Center, 
(EMC) 
 

EMC Serpong*2 Not decided Not decided Not started  3 years 

Bogor Research 
Forest 

(Typic 
Dystrudepts)*3 

Man-made forest 
(Hopea mengarawan, 

Khaya anthotheca 

etc.) 

2001 (S)  3 years 

Medan*2    Not started   

Manado*2    Not started   

Palangkaraya*2    Not started   
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Japan S) Gifu Research 
Center for Public 
Health  
F) Forest Science 
Research Institute, 
Gifu Prefecture 

Ijira Lake Ijira Dystric Cambisols  Man-made forest 
(Cryptomeria japonica, 

Chamaecyparis obtuse 

etc.) 

2000 (S, F) 2006 summer (S, F) 
(Another type of soil 
would be found 
around Ijira 
monitoring site in 
2003.)  

3-5 years 

S) Agricultural 
Experimental 
Station, Shimane 
Prefecture 
F) Forestry 
Technology Cener, 
Shimane Prefecture 

Banryu Banryu-2*4 Cambisols 
 

Secondary forest  
(Symplocos lucida, etc.) 

2000 (F) 
2001 (S, F) 

2006 summer (S, F) 3-5 years 

Iwami “rinku” 
Factory Park*4 

(Acrisols)*5 Secondary forest  
(Castanopsis cuspidate, 

etc.) 

2001 (S, F) 2006 summer (S, F) 3-5 years 

Malaysia S) Universiti Putra 
Malaysia 
F)  

- Pasoh Reserve 
Forest 

Dystric Nitosols/  
Rhodic Ferralsols  

Natural forest 2000 (S) 2004 August (S) 

2004 November (S) 

2007 August (S) 

2007 November (S) 

3 years 

Petaling Jaya Sungai Lalang 
Reserve Forest 

Dystric Nitosols/  
Rhodic Ferralsols 

Secondary forest 2001 (S)*7 2004 August (S) 

2004 November (S) 

2007 August (S) 

2007 November (S) 

3 years 

Mongolia S) Central 
Laboratory for 
Environmental 
Monitoirng 
F) National 
University of 
Mongolia (NUM), 
Department of 
Forestry 

Ulaanbaatar Bogdkhan 
Mountain*2 

Not reported Natural forest ( Larix 

sibirica) 
Not started 2004 August (S, F) 3-5 years 
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Philippines S, F) University of 
the Philippine, Los 
Banos 

Los Banos Mt. Makiling Eutric Cambisols Secondary forest 
(Celtis luzonica Warb, 

etc.) 

2000 (F) 
2002 (S)*8 

2003 August (S, F) 3 years 

UP Quezon, Land 
Grant 

Dystric Nitosols Secondary forest 2001 (S, F)*8 2004 October (S, F) 3 years 

Republic of 
Korea 

S, F) National 
Institute of 
Environmental 
Research 

Imsil Mt. Naejang Not reported Secondary forest  
(Pinus densiflora, Pinus 

rigida, Styrax japonica, 

Prunus maximowiczii) 

2001 (S, F)  3 years 

Russia S) Laboratory of 
Hydrochemistry and 
Atmospheric 
Chemistry, 
Limnological 
Institute of RAS/SD 
(Irkutsk) 
F) Siberian Institute 
of Plant Physiology 
and Biochemistry, 
RAS/SD (Irkutsk) 

Irkutsk Irkutsk Eutric Regosols/  
Calcaric Luvisols 

Man-made forest 
(Pinus sylvestris, Betula 

pendula) 

2001 (S, (F)) 2003 July (F) 3-5 years 

Listvyanka Bolshie Koty Mollic Leptosols/  
Umbric Leptosols 

Natural forest 
(Pinus sylvestris, 

Populus tremula, etc.)  

2000 (S) 
2002 (F) 

- 3-5 years 

Pereyomnaya river 
catchment 

Gelic Podzols/ 
Dystric Leptosols 

Natural forest 
(Pinus sibirica, Picea 

sibirica,and Abies 

sibirica) 

- 2005 July (S, F) 3-5 years 

Mondy Ilchir Lake Gelic Podzols/ 
Gelic Gleysols 

Not reported 1999 (S) - 3-5 years 

Okinskoe Lake Gelic Podzols Not reported 1999 (S) - 3-5 years 

Solar Observatory Calcic Gleysols Natural forest 
(Larix sibirica) 

1999 (S) 2004 July (F) 3-5 years 

Primorskaya  Primorskaya Mollic Leptosols/  
Umbric Leptosols 

Natural forest 
(Quercus mongolica, 

Betula daurica, etc.) 

- 2004 July (S) 

2005 July (F) 

3-5 years 
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Thailand S) Department of 
Agriculture,  
S) King Mongkut’s 
University of 
Technology 
Thonburi 
F) National Park, 
Wildlife and Plant 
Conservation 
Department 

Vachiralongkorn 
Dam (old name: 
Kao Lam Dam) *6 

Vachiralongkorn 
Dam  

Ferric Acrisols Secondary forest  
(Xylia xylocarpa,) 

2000 (S, F) 
2001 (S, F) 
2002 (S)  
 

2003 September (S, 

F) 

2006 April and 

August (S, F) 

3 years 

Vachiralongkorn 
Puyea 

(Now analyzing) Secondary forest 
 (Dipterocarpus 

turbinatus) 

2002 (S, F) 

 
2003 September (S, 

F) 

2006 April and 

August (S, F) 

3 years 

Viet Nam S, F) Institute of 
Meteorology and 
Hydrology (joint 
with National 
Institute of Forest) 

Hoa Binh Cave of Heaven Ferric Acrisols Man-made forest  

(Pinus sp.) 
1999 (S, F) 2004 October (S, F) 3-5 years 

Thang Ranh Ferric Acrisols Man-made forest 
(Acacia auriculiformis) 

1999 (S, F) 2004 October (S, F) 3-5 years 

*1. Items are abbreviated as follows: S, Soil monitoring; F, Forest monitoring *2. New sites, Serpong, Medan, Manado and Palangkaraya in Indonesia, and 

Bogdkhan Mountain in Mongolia, will be established in the near future. *3. Classification by FAO/UNESCO has not been reported. *4.The sites around 

Banryu deposition site were relocated in 2001. *5. Further analysis should be carried out for correspondence to accurate FAO/UNESCO classification. *6. 

Kao Lam Dam was renamed to Vachiralongkorn Dam. *7. Italic data have not been submitted to the Network Center. *8. Underlined data will be published 

in Data Report 2002.  
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Reporting Form for Sampling Plan/Schedule of Soil and Vegetation Monitoring 

(2003-2007) 

 

Items Examples for description Sampling Plan/Schedules 

a) Monitoring sites Locations (Area (the nearest 
deposition monitoring site), Name 
of individual sites) 

 
 
 

Soil type (by FAO/UNESCO)  
 
 

Vegetation (forest) type: Natural 
forest, Secondary forest, or  
Man-Made forest 

 

b) Monitoring items Soil and/or forest  
c) Parameters Mandatory Parameters for soil: 

Moisture content, pH, exchangeable 
base cations, exchangeable acidity, 
etc. 

 

General description of forests, and/ 
or survey of tree decline 

 
 
 

d) Monitoring year 2003, 2004, 2005, 2006, and/or 
2007 

 

e) Monitoring seasons 

and/or months 

Spring, summer, autumn, and/or 
winter; rainy season or dry season; 
month 

 

f) Organizations in 

charge of the sampling 

and analysis 

Name of or ganization, Department, 
etc. 

 
 
 
 
 

g) Others Monitoring interval (if it changed), 
etc. 

 
 
 
 
 

The form would be prepared for t he respective monitoring sites. Information on a), c) an d f) 
above has already been described in the National Monitoring Plan, and the same descriptions 
would be filled in the form if they were not changed. 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network 
in East Asia 
28-30 September 2004, Niigata, Japan 

 
Contents and authors for the sub-manual on forest monitoring in East Asia  

 

Network Center for EANET 

 

1. Introduction 

The development/improvement of methodologies for forest m onitoring is a greed in the 
Strategy Paper on Future Direction of Soil and Vegetation Monitoring of EANET1) as one 
of the issues to be implemented, and in this connection, it is expected that the sub-manual 
on forest monitorin g would be prepared by the Task Force on Soil  and Vegetation 
Monitoring (TF) in coming years. 
 
NC as the Secretariat of TF drafted “Procedures and schedule for preparing sub- manual on 
forest monitoring in East Asia ( Draft)” for preparation of the sub -manual. The draft was 
circulated among TF m embers, members of Network of Soil and Vegetation Monitoring 
Specialists (Network of Specialists) and National Focal Points (NFPs), and then it was 
revised based on the comments/suggestions. 
 
“Procedures and schedule for preparing sub-manual on forest m onitoring in East Asia 
(Revised draft: EANET/SAC3/8/2/Annex3)” was re ported to the Third Session of the  
Scientific Advisory Committee (SAC3) in November 2003. NC did not receive any specific 
comments/ suggestions at SAC3, and the sub- manual is expected to be prepared according 
to the procedures and schedule explained in the document mentioned above.  
 
To promote further this activit y NC drafted the document, “Contents and authors for th e 
sub-manual on forest monitoring in East Asia (Preliminary draft)”, and sent it to members 
of TF and Network of Spe cialists for their consideration. The document was revised based 
on the recei ved comments/suggestions, and reviewed again by  members of TF and  
Network of Specialists. NC received no speci fic comments/suggestions on the revise d 
document by the end of March 2004, and based on the document the leading authors are 
expected to prepare manuscripts of the respe ctive (sub-) chapters by  the end of the y ear 
2004. 
 

2. Contents of the sub-manual 

EANET and International Co-operative Programme on Assessment and Monitoring of Air 
Pollution Effects on Fore sts (ICP Forests) jointl y held “Workshop on Elaboration and 
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Development of Forest Monitoring in East Asia”  2) in Seremban, Malaysia on 16 - 19 
December 2002 as one of the milestones for activities in line with the S trategy Paper, and 
some technical subjects to be discussed for development of forest monitoring were clarified 
in the workshop. 
 
Proposed contents are presented in the T able 1. The technica l subjects ra ised at the  
mentioned workshop were classified into four  categories, namely “additional methods for 
survey of tree decline”,  “optional ite ms for basic survey”, “information on research 
methodologies” and “quality assurance/quality control on forest monitoring” because some 
subjects need an accumulation of basic data and results of basic r esearch activities. After 
consideration one of  these items, “inf ormation on research m ethodologies”, was 
categorized as an appendix to be not inc luded in the main body of the sub-manual because 
its content would be just scientific informative references. 
 
Several sub-chapters such as “visual assessment of crown condition in temperate/sub-arctic 
zone”, “photographic assessment for crown conditi on” and “QA/QC on forest monitoring” 
will be added to the above-m entioned technical subjects in the respective categ ories taking 
into account of the curren t Technical Manual3). Methods for esti mation of de position by 
throughfall and stemflow will be also in cluded into sub-chapter “esti mation of 
concentrations and dep osition of air p ollutants in forest areas ” in addition to ones f or 
monitoring of gaseous pollutant concentrations. 
 
Some items were newly added based on the suggestions by TF members. However, specific 
chapters for including the se items have not been decided here since these items ar e 
relatively new topics in the East Asi an region. The chapters for these items will be 
discussed and decided in a revie wing process after preparing of draft. As a preliminary 
suggestion, some or all items will be included in the chapter 3, and possibl y some of them 
will be included in t he appendix. Hemisphe rical photography was also moved to t his 
category.   
 

Table 1. Proposed contents of the sub-manual on forest monitoring in East Asia 

Sub-manual on EANET forest vegetation monitoring (Tentative title) 

1. Introduction 

2. Additional methods for “survey of tree decline” of basic survey 

2.1. Visual assessment of crown condition in temperate/sub-arctic zone 

 Additional explanation for the current Technical Manual 
 Simple illustrated/photographic guidelines for observation (including examples 

of description/evaluation of the tree crown defoliation)  
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2.2. Visual assessment of crown condition in (sub-) tropical zone 

Modified methods for tropical forests would be described. 

3. Optional items for basic survey  

The description of items to be carried out for accumulation of basic data 

3.1. Photographic assessment of crown condition 

 Image analysis for assessment of tree crown condition  

3.2. Estimation of concentrations and deposition of air pollutants in forest area 

 Measurement of air concentrations using passive samplers in forest areas 

 Measurement of throughfall and stemflow in forest areas 

3.3. Chemical analysis of needles and leaves 

 A few y ears may be spent to accu mulate enough basic data for t he sampling 
design; e.g. seasonal trend, spatial distribution, and characteristics of the  
respective sites/areas.  

4. Quality assurance/quality control (QA/QC) on forest vegetation monitoring 

 QA/QC on forest monitoring 
 Quality assurance in collaboration with other networks 

Items whose chapters are under consideration (Chapters for including the respective 

items will be decided later.)  

C1. Advanced methods for image analysis of crown condition 

1) Hemispherical Photography for assessment of canopy gaps and light 

penetration 

2) Remote-sensing technologies including satellite, airborne and smaller scale 

devices 
C2. Monitoring of lichens as bio-indicator for air pollution/acid deposition 

 Changes in species composition and/or diversity of lichens 

 Monitoring method for assessment of physiological changes in lichens 

Appendix. Information on research methodologies for plant sensitivities 

 Descriptions based on sci entific publications and e xperience in Europe and 
other areas: e.g. Accumulation of information on plant sensitivities to acid  
deposition, Definition of damage and threshold values of air pollutants 

 

3. Expected authors for the respective (sub-) chapters 

Sub-manual on forest monitoring will be prepared mainly by TF members, and therefore, 
forest scientists among TF members are basically ex pected to contribute to the drafting of 
the respective (sub-) cha pters as leading aut hors and/or contributing authors. However, 
contributions of other experts in releva nt research fields are also expected because some 
subjects need an accumulation of basic data and results of basic research activities. Leading 
authors will describe manuscripts for the respec tive (sub-) chapters with technical advices 
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by relevant experts (contributing authors) and with editorial advices by NC.  
 
Expected authors are liste d in Table 2. Some additional experts are al so expected to join  
this work as contributing authors if it is necessary. 
 

Table 2. Expected authors for the respective (sub-) chapters 

Proposed titles of contents Expected Leading authors 

1. Introduction NC 

2. Additional methods for “survey of tree decline” of basic survey 

2.1. Visual assessment of crown condition 

in temperate/sub-arctic zone 

  

Dr. Tatiana Mikhailova 

(TF Member: Russia) 
Relevant experts of China, Japan, Korea,  
and Mongolia are expected to contribute. 

2.2. Visual assessment of crown condition 

in (sub-) tropical zone 

 

Dr. Wilfredo Carandang 

(TF Member: Philippines) 

Dr. Jesada Luangjame 

(TF Member: Thailand) 
Relevant experts of other Southeast Asian 
countries are expected to contribute. 

3. Optional items for basic survey 

3.1. Photographic assessment of crown 

condition 

 

Dr. Nobuya Mizoue 

(Miyazaki University: Japan) 

3.2. Estimation of concentrations and 

deposition of air pollutants in forest 

area 

Dr. Hiroyuki Sase (NC) 

3.3. Chemical analysis of needles and 

leaves 

 

Dr. Tatiana Mikhailova 

(TF Member: Russia) 

4. Quality assurance/quality control (QA/QC) on forest vegetation monitoring 

 Dr. Tomoyuki Hakamata 

(TF Member: Japan) 
NC will collaborate with the leading author. 
Experts on forest sci ence and statistic s are 
expected to contribute.  
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Items whose chapters are under consideration 

C1. Advanced methods for image 

analysis of crown condition 

1) Hemispherical Photography for 

assessment of canopy gaps and light 

penetration 

2) Remote-sensing technologies 

including satellite, airborne and 

smaller scale devices 

1) Dr. Kazukiyo Yamamoto 

(Nagoya University: Japan)  

2) Dr. Tomoyuki Hakamata 

(TF Member: Japan) 
Some other experts on r emote-sensing 
technologies will contribute to this  
work.   

 

C2. Monitoring of lichens as 

bio-indicator for air pollution/acid 

deposition 

Dr. Kansri Boonpragob  

(Member of Network of Specialists: 
Thailand) 

Appendix. Information on research 

methodologies for plant sensitivities 

Dr. Tsumugu Totsuka (NC) 

 

Relevant experts of all EANET  countries 
(and outside?) are invited to contribute. 

  

Note. Information on the expected authors: 

 

Dr. Tatiana Mikhailova (Russia) 

Member of TF on Soil and Vegetation Monitoring of EANET, 
Principal Researcher, Laboratory of Plant Pathology, Siberian Institute of Plant Physiology 
and Biochemistry, Russian Academy of Sciences/ Siberian Branch (RAS/SB) 
For her parts, sub-chapter 2.1 and 3 .3, the following her colleagues will  work as 
contributing authors: 

Sub-chapter 2.1: 

Dr. V. Voronin (specialist in dendrochronology) 
T.I. Morozova (expert in mycology and entomology) 
N.S. Berezhnaya (ecophysiologist) 

Sub-chapter 3.3: 

N.S. Berezhnaya (ecophysiologist) 
 

Dr. Wilfredo Carandang (Philippines) 

Member of TF on Soil and Vegetation Monitoring of EANET, 
Associate Professor, Silviculture and Res ources, Rehabilitation Division, Institute of 
Renewable Natural Resources, College of For estry and Natural Resources, University of  
the Philippines, Los Banos  
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Dr. Jesada Luangjame (Thailand) 

Member of TF on Soil and Vegetation Monitoring of EANET, 
Forest Technical Official Level 8, Silv icultural Research Division, Roy al Forest 

Department 
 

Dr. Nobuya Mizoue (Japan) 

Associate Professor, Forest Science Division, Miyazaki University 
Dr. Mizoue developed a photographic image analysis sy stem for tree crown conditi on, 
“CROCO”, with Dr. Matthias Dobbertin (WSL: Swiss Federal Institute for Forest, Snow 
and Landscape Research) for evaluation in fo rest monitoring. “CROCO” has been applied 
for the data of ICP Forests, and its applicability was verified. 
 

Dr. Hiroyuki Sase (Network Center for EANET) 

Senior Researcher, Ecological Impact Research Department, Acid Deposition and Oxidant 
Research Center 
(Member of Network of Specialists: Japan) 
 

Dr. Tomoyuki Hakamata (Japan) 

Member of TF on Soil and Vegetation Monitoring of EANET 
The current QA/QC program on soil a nd vegetation monitoring was developed based on  
the idea of Dr. Hakamata. 

 

Dr. Kazukiyo Yamamoto (Japan) 

Associate Professor, Laboratory of Forest Environment and Resources, Graduate School of 
Bioagricultural Sciences, Nagoya University  
Dr. Yamamoto is the author of freeware, LIA  for Win32 (LIA32), which can esti mate 
various vegetation (forest) indices required in th e fields of forest ry or vegetation ecology 
using the image processing techniques.  
 

Dr. Kansri Boonpragob (Thailand) 

Member of Network of Specialists, 
Assistant Professor, Department of Biology, Faculty of Science, Ra mkhamhaeng 

University 
 

Dr. Tsumugu Totsuka (Network Center for EANET) 

Director General, Acid Deposition and Oxidant Research Center (ADORC) 
(Ex-member of TF on Soil and Vegetation Monitoring of EANET: Japan) 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 
 

 
 

Evaluation of overall precision on wet deposition monitoring 
 

 

1. Introduction 

Quality assurance and quality  control (QA/ QC) plays a ke y role of wet  deposition 
monitoring. Therefore, various QA/QC activities are performed in Acid Deposition Mo nitoring 
Network in East Asia (E ANET). However, overall precision i n the m onitoring by parallel 
examination is not performed because of its difficulty. 

Evaluation of overall precision by the parallel examination that contains all processes from 
a sample collection to analy sis in wet deposition monitoring is very important, when knowing 
the validity of data. Actually , it is perform ed in other m onitoring networks like National 
Atmospheric Deposition Program / National trends Network (NADP/NTN). 

NC performed the parall el examination in all processe s including sample collection, 
sample shipping, storage, and analysis using same type wet on ly samplers accepted in EANET 
at the Niigata-Maki national monitoring station (rural site).  
 

2. Method 

As shown in Fig. 1, three sets (A-C) of the same type wet only samplers (Ogasawara Keiki 
Co. Ltd.  MODEL US-330) were collocated in the Niigata-Maki monitoring station. And daily 
sampling was performed in parallel. 

 

 

Sea of Japan 
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C 
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Fig.1 Collocated wet–only samplers at Niigata- Maki monitoring station 
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In consideration of seaso nal change, the resear ch carried out at 4 periods, 1st (July to 
August 2003), 2nd (November to December 2003), 3rd (February to March 2004) and 4th (May 
to June 2004). 

Sample amount, pH (H+), EC, and co ncentrations of m ajor ions (SO 4
2-, NO3

-, Cl-, Na+, 
NH4

+, K+, Ca2+, Mg2+) were measured for all samples.  
Overall precision was evaluated by the median of relative standard deviation (MRSD) 

calculated from standard deviation (SD) and average of each data set. 
. 

 
 
 
 

3. Results  

48 data sets were obtained in total, 14 sets in 1st, 15 sets in 2nd, 11 sets in 3rd and 8 sets in 
4th period. 

MRSDs were summarized in Fig. 2. In the whole term , the maximum MRSD was 12.0% 
for Ca2+ and the minimum was 2.5% for NO3

-. While MRSD for Ca 2+ and K+ were about 10%, 
other items were less than 7%. 

The MRSDs of Ca2+ and K+ in 1st and  4th period were higher than that in oth er seasons. 
Contamination in the proc ess from collection to analy sis seemed to be effective in the periods  
because concentration of K+ and Ca2+ were relatively low. The relation between concentration 

Average 
MRSD (%) ＝ Median 

）

）（ Bx, 
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Fig.2 MRSD for conc entration of ions , EC and sam ple amount in each 
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of each co mponents and 
the MRSD in 1st period is  
shown in Fig. 3.  As the 
concentrations were 
lowered, the deviations 
became higher. When the 
median of concentrations 

were more than 7 μmol/l 
such as S O4

2- and NO 3
-, 

the MRSDs were less than 
5%. The MRSD of 
summer seems to be 
dependent on the 
concentration of 
components. Such a 
tendency is similarly 
reported by NADP/NTN. 

On the other hand, since the concentrations of all co mponents were high in wi nter, it was 
thought that there was relatively  low i nfluence of contamination. As for the concentration of 
SO4

2- and N O3
-, however, MRSDs becam e higher than th at in summer . One of the possible  

causes was considered that the fluctuation of collection efficiency was effective in winter due to 
hard weather condition. I n addition to this, sm all precipitation amount was also effective in 
winter. 

It was clarified that overall precision was depend on the conce ntration of components in 
summer and the weather c ondition in winter. These results may be useful for data evaluation, 
especially for data analysis of daily monitoring. Although it is difficult to perform this research 
in the other monitoring sites, it is considered th at high MRSD may be obtained in remote sites, 
which are characterized by low concentration of components and strong wind. 
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Review of Ongoing Research Activities 
 

I.  Joint research project with Russia  

 
INC/NC started implementing to the joint research project Phase 1 on “Standardization and 

Advancement of Assessment Me thods of Acid Deposition in Frigid Zone” with the 
Limnological Institute, Russian Academy of Science, Siberian Branch (RAS/SB) at 1998. Main 
objective of the project was to o btain basic information for im proving monitoring 
methodologies applicable to frigid zone by implementing test monitoring in accordance with the 
technical manuals on Acid Deposition Monitoring Network in East Asia (EANET). This project 
had continued until 2001. 

NC has been im plementing the 
joint research project Phase 2 on 
“Evaluation of Atmospheric 
Environment in East Siberia and 
Primorsky Region” with the 
Limnological Institute since 2002.  The 
objective of the project is to obtain 
basic information on at mospheric 
environment in East Siberia and  
Primorsky Region and on 
trans-boundary air pollution over North 
East Asian/Pacific part in Northern 
Hemisphere. In the project, data analy sis of wet and dr y deposition in East Siberia and 
Promorsky Region has been carried out  using monitoring data obtained by the m ethod 
developed on the previous project1).  

This project will be  continued until 2004. The summary of 2002 and 2003 research  
activities is as follows. 
 
1. Introduction 
 

East Siberia and Primorsky Region in Russia are located in northeastern part of Eurasian 
continent. Their atmospheric environment may be influenced by European sources of pollution 
and affect air quality in J apan. Therefore, it is  important to clarify  atmospheric environment 

Irkutsk 

Listvyanka Mondy 

Primorskaya 

Russia 

Lake Baikal 

China 

Mongolia 

Japan 

Fig.1 Location of monitoring sites 
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there in order to evaluate  long-range transpor tation of air pollutants. For these re asons, data 
analyses of wet deposition and gas/aerosol concentration monitored annually at a remote site 
(Mondy, MO), a rural site (Listvy anka, LI), an urban site (Irkutsk, IR) in East Siberia, and a 
rural site (Primorskaya PR) in Primorsky Region were carried out (Fig. 1).  
 
2. Data analysis of wet deposition in East Siberia and Primorsky Region  

 
Annual precipitation 

amounts ranged from 
204mm to 835mm with 
seasonal variation, high in 
summer and low in winter 
(Fig.2). Annual mean pHs 
ranged from 4.9 to 5.4. 
Precipitation was 
acidified mainly by 
sulfuric acid. W et 
deposition amounts of 
major components varied 
with season, high in 
summer and low in winter 
harmonizing with 
variation of precipitation 
amount. Although annual mean concentrations of nss-SO4

2-, NO3
-, and NH4

+ in precipitation in 
these sites were at s ame level or  
higher than that in Japa n2), annual 
deposition amounts of these ions 
were smaller than that in Japan due 
to small precipitation amounts 
(Fig.3). 
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3. Data analysis of gas and aerosol concentration in East Siberia and Primorsky Region  
 
SO2 and nss-SO4

2- aerosol were major components of acidic substances in the atmosphere 
in these regions. SO2 concentration rose in winter in all sites. N H3 and NH4

+ aerosol were main 
components of basic substances in the atmosphere. NH3 emission amounts seemed to be large in 
summer because NH3 concentration was high in summer in spite of large precipitation amount 
in this season. Sum  of concentration of acidic subst ances was higher in winter and lower in 
summer than that of basic substances. Sum of concentration of acidic substances was lower than 
that in Japan2) (Fig. 4). Concentrations of both acidic and basic substances in Mondy were the 
lowest in all sites evaluated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Estimation of dry deposition 
 

Dry deposition amounts of sulfur co mpounds (SO2 and nss-SO 4
2- aerosols), 

ammonia/ammonium aerosols, and nitric acid/nitrate aerosols esti mated by inferential method3) 
were 70 to 130% of wet deposition in that region (Fig.5). These percentages were higher than 
that in Japan4). 
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5. Air mass trajectory 

 
To evaluate long-range transportation o f air pollutants, backward and forward air mass 

trajectories were estimated in Mondy by CGER-GMET  system of NIES,  Japan. Since ai r 
masses in summer time didn’t move long distance, local e mission sources were considered to  
contribute high concentration of NH 3 in summer ( Fig.6). On the other hands, air masses in 
wintertime moved long distance. It was found t hat winter air masses usually moved from 
Europe to East Siberia within only 3 days and moved from East Siberia to Japan within 3 days.   

 
 
The two years monitoring data are analy zed for the first step to clarify the atmospheric 

environment in East Siberia and Primorsky Region in Russia that occupy large area in East Asia. 
These analytical methods may be useful for data analysis of EANET. Further data accumulation 
there, however, are necessary  because these regions are very  important as a transition area 
where long-range transportation of air pollutant s from Europe and industrial r egions of Russia 
to East Asia can be monitored.  
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Fig. 7   Wet and dry deposition at Mondy and Irkutsk in Russia (2003) Fig.5 
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Fig.8 Typical air mass trajectory through Mondy in winter (a: February 3rd

2003-February 17th 2003) and summer (b: July 1st 2003-July 11th 2003) 
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II.  Joint research program with Thailand 
 
 
1 Introduction 

 
In order to research on dry de position flux and velocity above surfaces typical in East Asia, 

Network Center has been prom oting a joint research program on dry de position flux with 
Pollution Control Department, Thailand since January 2000 (JFY1999).  The program is one of 
the activities following the Strategy Paper for Future Direction of Dry Deposition Monitoring of 
EANET that was endorsed by ISAG through the diplomatic channel in September 1999. 

The experiments have be en performing in a teak f orest in Mea Moh  (18.28ºN, 99.72ºE), 
Lampang province, Thailand, located about 550 km north of the Bangkok m etropolitan area.  
The climatic zone of northern Thailand is clas sified into tropical savanna cli mate with dry and 
wet seasons each year.  The vegetation of this c limatic zone is  mainly subtropical deciduous  
forest, and forested teak is a typical tree species in this area. 

An observational station  was established in t he teak forest in  2001.  Observations were 
regularly started in Decem ber 2001.  In 2003, analy zed data on O 3 dry deposition from 
December 2001 to Septe mber 2002 were reported at STM4 and SAC3.  In this tim e, some 
preliminary results in 2003 regarding SO2 as well as O3 dry deposition are introduced. 
 
2 Methods 

 
2.1 Experimental description 

The study field is located approxim ately 5 km south from Mae Moh Thermal Power Plant.  
Observational station was constructed in a T eak (deciduous) forest in the area.  The forest is 
flat and uniform as far as a distance of 1  km in main upwind directions. Density of the forest is 
about 625 trees/ha, and its  height is about 12 meters.  An observational tower (24 meters) is 
constructed in the forest. 

The measurement system consists of an ultr asonic anemometer, radiometers, ventilated wet 
and dry thermo meters (for temperature difference measurement), soil heat fl ux meters, a SO2 
monitor (UV fluorescence method), an O 3 monitor (UV photometric method) and a sampling 
changer.  Differences of concentrations for SO2 and O3 were measured by using the sam pling 
changer.  In the system, Bowen ratio and gradient methods are available to output the fluxes. 
 
2.2 Computation of fluxes and deposition velocities 

In this time, results from gradient method are introduced. 
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All measured parameters were averaged every 30 m in, and then fluxes, F , were 
computed, using the following equation (Erisman and Draaijers and 1995): 
 
F = – u* c*,     (1) 
 
where u* is the friction velocity, and c* is the eddy concentration.  The c* is expressed by the 
following equation (Feliciano et al., 2001): 
 

c* = k c / [ln(z2-d /z1-d) – h(z2-d /L) + h(z1-d /L)], (2) 
 

where c is the differences of ozone concentrations at a height between z2 (23 m) and z1 (15 m), 
d is displacement height, k is the Von Karman constant, L is the Monin-Obukhov length and h 
is the integrated stability correction function for heat defined by Erisman and Draaijers (1995). 

The deposition velocity, Vd, is determined by the following equation: 
 
Vd = – F / C,     (3) 
 
3 Results 
 

Figures 1 and 2 show seas onal variation of O3 and SO2 at Mae Moh from November 2002 to 
February 2004.  Regardin g O3 concentration, seasonal change  with dry season m aximum and 
wet season minimum was clearly observed as well a s the results of observation from  December 

2001 to September 2002 that was reported in STM4 and SAC3.  In this period (Nov. 2002 to Feb. 
2004), SO2 concentration could be m easured.  SO2 concentration ranged fro m non-detected 
level to 30 ppb.  The concentrations increased sporadically influenced by inflows of SO2 from 
the Power Plant. 

Figures 3 and 4 show median  diurnal variations of O 3 and SO2 deposition velocities 
in December 2003 as p reliminary results.  Further sophisticated data screen ings are 
necessary to these results.  The diurnal variation and level of O 3 deposition velocities 
were similar to the results of 2002 experim ent.  These diurnal variation and level 
obtained were reasonable compared with previous studies (eg. Pio et al., 2000; Padro et 
al., 1992).  Although the diurnal variation of SO 2 deposition velocities was not clear , 
its level ranged within reas onable level alm ost from zero to 2 cm /s (Erisman, 1994).  
During the periods when the fluxes or concen trations are small, measurements usually 
show a high uncertainty , due to the relative high errer in the con centration gradient 
(Erisman, 1994; Matsuda et al.,  2002).  The results of SO 2 deposition velocities were 
probably more uncertain that those of O3.  An analysis summed up long-term data may 
be effective to obtain more certain values. 
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Fig. 2 Seasonal variation of O3 at Mae Moh from November 2002 to February 2004 
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Fig. 2 Seasonal variation of SO2 at Mae Moh from November 2002 to February 2004 
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Fig. 3  Median diurnal v ariation of O 3 deposition velocities in December 2003 (prelim inary 
result).  The lower and upper bars represent 30th and 70th percentiles, respectively. 
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Fig. 4  Median diurnal variation of SO2 deposition velocities in December 2003 (preliminary 
result).  The lower and upper bars represent 30th and 70th percentiles, respectively. 
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4 Next step 
 

 Further analysis on the long-term  data sets about 2 years of the Mae Moh experiment 
would be done.  Observed Vd would be compared with modeled Vd. 

 Another technique of flux calculation (Bowen ratio method) would be attempted. 
 Additional parameters of rain y period and precipitation amount, which were started to  

measure from March 2004, would be used for the SO2 flux analysis. 
 ADORC and PCD ar e considering establishing anot her experimental site in Thailand for 

research on dry deposition above a different surface. 
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III.   Joint Research Project with Mongolia 

 
1. Objectives 

East Asian Region is latit udinally wide area, and ecosystems are quite divers depending on 
climatic zones. For evaluating direct effects of ac id deposition on plant, it is necess ary to 
accumulate information on plant sensitivity  to acid deposition in respective cli matic zones. 
However, in (sub-) arid  zone, sensit ivity and/or physiological response of  plants t o acid 
deposition have not been enough studied. 

In Bogdkhan Mountain around Ulaanbaatar, Mongolia, decline of larch trees  (Larix sibirica) 
has been reported, and it might be due to air pollution from the thermal power plants. A number 
of useful plant (grass) species also grows in the mountainous area, and effect of the air pollution 
on plant species should be studied. 

Based on the above background, Joint Research Project on plant sensitivity to acid deposition 
in Mongolia started in 20 01. From 2001 t o 2002, basic information o n air concentration and 
physiological response of these plants to acid deposition has been obtained. 

In 2003, Network Center for EANET obtained research budget from non-profit organization, 
“Sumitomo Foundation”, and the Joint Research Project is being carried out in order to obt ain 
information on implication between emission from a thermal power plant and c hemical/ (eco-) 
physiological properties on plant and soil, and basic infor mation on Mongolian plant 
sensitivities. 

 

2. Research team 

The Central Laborator y of Environmental Monitoring, National Agency of  Meteorology, 
Hydrology and Environmental Monitoring of Mongolia (hereinafter referred to as the “CLEM”) 
and the Acid Deposition and Oxidant Research Center (hereinafter referred to as the “ADORC”) 
are jointly carry ing out the Joint Research Proj ect. For im plementation of the project, both 
parties are supported by relevant organizations such as National University of Mongolia (NUM) 
and National Institute for Environmental Studies of Japan (NIES).  

 

3. Surveys implemented in the previous years 

1) Monitoring sites (Figure 3.1) 
Two monitoring sites in t he city area of Ulaa nbaatar, and four  sites were in the Bogdk han 
Mountain were selected; site A1 and A2 were at the Ulaanbaatar Monitoring Site and the 
CLEM compound in the city area, respectivel y; sites B and C  were at the lower part 
(grassland) and upper part (open forest) on the Chandmani slope facing the The rmal Power 
Plant No.3 in the mountain; sites RF1 and RF2 were at certain distance from the power plant 
as reference forest areas. Sites A1, RF1 and RF2 were newly added in 2003 while the site D 
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was surveyed near the site C only in 2001.  
 

2) Observation of trees 
Measurement of tree size and observation of tree decline were carried out at the sites B, C, RF1 
and RF2 in the mountain. One round plot of 4 00 m2 (radius 1 1.28 m) was established for 
measurement of tree size (species name, diameter at breast height (DBH) and height of trees) 
in the respective sites. Twenty trees were selected for observation of tree decline in the plots. 
The decline scale of the EANET Technical Manual was used for the ob servation (SECOND 
ISAG MEETING OF EANET, 2000).  
 

3) Air concentration 
Air concentration of gaseous pollutants, such as SO 2, NOX (only in 2001) and O3, was 
measured using the passive sa mpler (Ogawa & Co., USA, Inc.) with basicall y two-week 
interval from the late July through the end of November in 2001 and 2003. T hree samplers 
for each pollutant were prepared in the resp ective sites. The sam plers were set on m etal 
fences in city areas and on tree trunks at hei ghts of upper than 2 m under canopies in forest 
areas.  
 

4) Soil and leaf analysis 
Soil samples (0-10 cm depths) were collected at the sites A2, B, C, and D in 2001 and also at 
the sites A1, A2, B, C, RF1 and RF2 in 2003. The soils were air-d ried and siev ed. 
Exchangeable cations were analyzed for the soils collected in 2001, and Concentrations of 
heavy metals such as Cd,  Cr, Cu, Ni, Pb, and Zn in t he soil were analyzed using Atomic 
Absorption Spectrometer (AAS) for the soils co llected in 2003. Larch n eedles were collected 
around the sites A1, A2, B, C, RF1, and RF2 before change of needle color in early autumn in 
2003. The needles were collected from three trees in each site. Concentrations of heavy metals 
and sulfur in the powdered needles were analyzed using ICP-AES (SII SP6000) and elemental 
analyzer (EA2500, CE Instruments), respectively.  
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Figure 3.1. Monitoring sites in the Bogdkhan Mountain. 

Sites RF1 and RF2 were located in west part of the mountain (outside the map).  
  
 

4. Results and discussions 

1) Observation of trees 
Tree sizes of Larix sibirica were shown in Figure 3.2 a). At the sit e B in the bottom  of the 
slope facing the plant, only young trees were observed and the sizes were three times smaller 
than ones in the other sites. Trees at the site C were significantly smaller than one s at the site 
RF1 and RF2 in DBH although they were not different from trees at RF2 in height.  
 
Decline classes by the representative o bservation parameters were shown in Figure 3.2 b). 
The young trees at the site B were healthier than ones at the other  sites. Trees at the sites C 
and RF1 were worse than ones RF2 in vitality of trees. Even in the reference area far from 
the thermal power plant, older trees were d eclined probably due to  other environmental 
factors. Severe tree da mage by insect attack has been reported in the Bogdkhan Mountain 
since a few years in addition to possible impact of air pollution.  

Site A2: CLEM compound 

Thermal Power plant No.3 

1500m 

N 

Site A1: 
Ulaanbaatar Monitoring Site 

(City center) 

B 

C D
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It seems that forests of Mongolia have b een established in lim ited slopes under appropriate 
water and sunlight conditi ons because of lim ited annual precipitation (less than 300 mm ). 
Changes in natural environmental fact ors might cause severe ef fects on such forests. Both 
effects of natural and ant hropogenic environmental factors should be discussed as well as 
synergistic effects of them. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2. Tree size (a) and decline condition (b) of Larix sibirica in Mt. Bogdkhan  

Site B and RF1 consist of not only Larix but also other species s uch as Picea and Betula. 
Numbers of Larix trees are 19, 20, 11 and 20, in site B, C, RF1 and RF2, respectively . 
Different letters beside the plots indicate siginificant ( P < 0.05) diffrences by Tukey's HSD 
test. 
 

2) Air concentration of acidic pollutants 
In mid summer, concentrations of SO2 and NOX were not high, lower than 5 ppb and 1 ppb 
respectively (average concentration of two weeks), but concentrations of NO X increased up 
to ca. 15 ppb in the city area and ca. 10 ppb in t he mountainous area from autumn to winter. 
This seasonal trend may be due to incr easing of coal/wood com bustion and use of 
automobile in winter . Seasonal change of SO 2 concentration was not very clear . 
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Concentrations of O 3 were relatively high  (ca. 4 0 ppb) in m id summer and grad ually 
decreased from autumn to winter , especially in the city area. In the m ountainous area, 
relatively high concentration (more than 30 ppb) was recorded even in late autumn in 2003. 
Concentrations of O 3 were usually hi gher in the m ountain slope facing to t he power plan t 
than in the city area through the survey periods.  
 
Mean concentrations dur ing the sampling period of 20 03 were shown in Figure 3 .3. 
Concentrations of both SO2 and O3 were higher i n the site B  and C  than the other sites 
although SO2 concentration was relatively  low. It was suggested that the slope facing the  
thermal power plant have stronger effects than the other areas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.3. Mean concentration of a) SO2 and b) O3 from summer to late autumn of 

2003 in the Bogdkhan Mountain.  

Different letters beside the plots indicate significant (P < 0.05) dif ferences by Tukey's HSD 
test.  

 
 
 
 

ac

a

bcbc

a

ac

0.0

0.5

1.0

1.5

2.0

SO
2  (

pp
bv

)

a)

c

b

d
c

b

a

10

20

30

40

A1 A2 B C RF1 RF2

Site

O
3 

(p
pb

v)

b)



EANET/STM 5/9/1 
 Page16 

AOT40 is used as a threshold value to evaluate risk of O3 in Europe. Air concentration at the 
height of canopy top or open space is generally  used for the calculation of AOT40. In this 
study, mean O3 concentration was ca. 30 pp b at the site C under the canop y and the 
maximum data was 46 ppb. Generally  O3 concentration is lower in canop y than above 
canopy height. Probably O3 concentration is higher at the canopy height (30m), and further 
study should be implemented for O3 concentration and deposition in the mountain.  

        

3) Soil and leaf analysis 
 Soil pH and contents of e xchangeable base cations were relatively high; e.g. pH (H 2O): 5.9, 

exchangeable Ca: 22.6 cm ol(+)/kg in sites on the slope. It was suggest ed that soil 
acidification due to acidic deposition would hardly occur because of the high concentration 
of base cations.  

  
 There was no special trend of heavy metal concentrations in soil and larch needles. However, 

sulfur content of the needles wa s higher in the slope (at B and C) facing the thermal power 
plant than in the referenc e forest area  (at RF1 and RF2): 1.8 mg-S/g-dry needles at B,  
2.2mg/g at C, 1.2 mg/g at RF1 and 1.1 mg/g at RF2. It was suggested that trees on the slope  
had larger effects of air pollution from the thermal plant/city area. 

  

5. Conclusion and perspective 

It was clarified that air p ollutions such as SO 2 and O3 were transported to t he Bogdkhan 
Mountain, and the slo pe where the sites B and C were located had lar ger effects of the 
pollution than the reference forest area . Concentration of SO2 was very low but one of O3 
was relatively high. Effects of air pollution, especially the effect of O3, should be considered 
as one of possible causes for tree decline although effect of insect attack might be the major 
cause as observed in large extent of the Bogdkhan Mountain. 
 
It was speculated that O3 concentration at the canop y height might be higher than the data 
obtained in this study. In the future study, O3 concentration at t he canopy height or open 
space and also deposition amount of O3 should be clarified for evaluating possible risk of O3 
more clearly in the Bogdkhan Mountain.  
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IV.  Collaboration with Existing Initiatives on Developing Emission 
Inventory and Numerical Modeling 

 
 
1. Introduction 
 

The Second Session of the Inter governmental Meeting (IG2) for the Acid Deposition 
Monitoring Network in East Asia (EANET), held in October 2000, is sued the “Joint 
Announcement on the Implementation of EANET” (E ANET/IG 2/5/2rev.) in order to start t he 
EANET activities on a regular basis.  Operational paragraph 6 of the Joint Announcement 
indicates that “the partici pating countries will discuss future E ANET activities in or der to 
contribute to development of international cooperative efforts for preventing or reducing  
adverse environmental impacts of acid  deposition.”  In this connection, it is described in the  
“Tentative Design of the Acid Deposition Mo nitoring Network in  East Asia (EANET)” 
(EANET/IG 2/5/3) that the “participating countries will pro mote studies of other scientific 
issues in order to improve understanding of the risks of acid deposition.”  And according to the 
“Work Program and Budget in 2001 f or the Acid Deposition Monitoring Network in East Asia 
(EANET)”(EANET/IG 2/7/2), the EANET activities include “starting consid eration of fur ther 
scientific issues such as emission inventory studies and numerical modeling.” 
 

At IG3 held in November 2001, the Interi m Secretariat presented the document on “Future  
Development of EANET” (EANET/IG 3/9). With regard to “efforts for preventing and reducing 
adverse environmental impacts”, one of the topi cs about future development indicated in t he 
document, some countries pointed out  the im portance of such activities as emphasized the 
usefulness to learn experiences fro m existing initiatives on emission inventories and modeling 
as the first step of such activities.  The research activities of the Network Center (NC), which  
are described in the “W ork Program and Budget in 2002 for the  Acid Deposition Monit oring 
Network in East Asia (EANET)”(EANET/IG 3/10 /1rev.) adopted at IG3, in clude “Review of  
existing initiatives on developing emission inventories and numerical modeling.” In this context, 
NC carried out the review of the existi ng initiatives such as (1) Long-range Transboundary Air 
Pollutants in Northeast Asia (LTP project), (2) RAINS-Asia, (3) Model Intercom parison Study 
in Asia (MICS-Asia), (4) the S tudy on the Acid Deposition Control Strategy in the Kingdom of 
Thailand (TAciDES) and (5) C ooperative research program between the Mala ysian 
Meteorological Service and the Swedish Meteorological and Hydrological Institute. 

“Work Program and Bud get in 200 3 for the Acid Deposition Monitoring Network in East  
Asia (EANET)”(EANET/IG 4/8/1), which was adopted at IG4 held in November 2002, include 
“Collaboration with existi ng initiatives on developing emission inventories and num erical 
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modeling.” as one of the rese arch activities of NC. Moreover, continuation activity  for t he 
collaboration is included in the “W ork Program and Budget in 2 004 for the Acid Deposition 
Monitoring Network in East Asia (EANET)”(EANET/IG 5/8/1), which was adopted at IG5 held 
in November 2003. 

 
According to the W ork Program and Budget in  2003 and 2004, NC has b een making 

collaboration with existing initiatives on deve loping emission inventories and num erical 
modeling so far. This document summarizes major activities of NC regarding collaboration with 
existing initiatives on developing emission inventories and numerical modeling in 2004. 
 
 
2. Collaboration with existing initiatives on developing emission inventory and num erical 

modeling 
 
2.1. Model Intercomparison Study in Asia (MICS-Asia) 
 
[Project] 

In order to have a common understanding of model performance and uncertainties in Asia, a 
model intercomparison study on long-range transport and deposition of sulfur, called 
MICS-Asia Phase I, was carried out am ong simulation results f rom eight models during the 
period from 1998 to 2000. 
The Fourth Workshop on the Transport of Air Po llutants in Asia held at  IIASA, Austria in 
October 2001 recognized that a  wider perspec tive in Phase II ac tivities could yield important 
insights including nitrogen compounds, ozone and aerosols to be critical for effective control of 
various environmental problems. 

At the Fifth workshop held at IIASA, Austria in January 2003, plans of MICS-Asia Phase II 
were discussed. Common data sets for the model intercomparison were distributed in 2003. 

At the sixth workshop, preliminary model results were reported f rom some participants and 
analytical framework for the m odel intercomparison was developed.  The model simulations 
are expected to be run under the condi tions described in Table 1. According to the analy tical 
framework, this comparison study will be summarized by the Seventh workshop may be held in 
February 2005. As an example, Figure 1 shows the study domain for MICS-Asia, and Figure 2  
shows one o f simulation results for h orizontal distribution of precipitation amount in Ma rch 
2002. Precipitation is an important factor for the estimation of wet deposition in simulation. 
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 Conditions for simulation 

Domain 15S-60N, 75E-160E 
Grid size 0.5 by 0.5 degree 
Emission SO2, NOx, C O, CO2, PM10, PM2.5, BC, OC, NH 3, CH4, isoprene, 

terpene, VOCs 
(anthropogenic, biomass, natural and volcano sources) 

Boundary Calculated by MOZART-2 (1) 

Meteorological fields Calculated by MM5 (2) 

Period March, July and December 2001 and March 2002 

(1) Model for OZone And Related chemical Tracers version 2 
(2) the fifth-generation Mesoscale Model of non-hydrostatic version 

(See MICS-Asia website for more information; http://www.adorc.gr.jp/adorc/mics.html) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1  The study domain for MICS-Asia. 

Table 1 Conditions for the simulation in MICS-Asia PhaseⅡ 
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[Relationship with EANET] 

NC has cooperated with the project by announcing the latest information of the activities in 
its website. 

In response to participants’ expectations, NC provides EANET monitoring data for the model 
validations following the agreement of the "Procedures on Data and Information Disclosure for 
EANET" adopted at IG3 a nd the “Detailed Mechanism of Article 4 of the Procedures on Data 
and Information Disclosure for EANET endorsed by IG5. 

Models developed in EANET participating countries join the project. They include ATMOS II 
model *1 in Thailand and MATCH model *2 in Malaysia. 
 

*1 The Japan International Cooperation Agenc y (JICA) undertook the stud y on the acid  
deposition control strategy in the Kingdom  of Thailand.  P ollution Control Department 
acted as the counterpart agency to the JICA study team.  The study began in January 2002 
and completed in March 2003.   In the study, the emission invent ories of SO 2 for whole 
Thailand and NO x for Bangkok m etropolitan region were developed and the  simulation 
analysis using the ATMOS II model were carried out. 

*2 Following an initiati ve of the Sweden Inte rnational Development Cooperation Agency  
(Sida) and a request from the Environmental Studies Division of Malaysian Meteorological 
Service, a collaborative research projec t has recently started between MMS and SMHI.  
The study focuses on the  use of a  regional transport m odel (Multiple-scale At mospheric 
Transport and Chemical modeling system; MATCH) in Southeast Asia. 

 

Figure 2 Horizontal distribution of simulated precipitation amount 
 in March 2002 (mm/month). 



EANET/STM 5/9/1 
 Page21 

[Relationship with LTP project] 
  LTP project also provided their monitoring data to evaluate the performance of each model. 
The provided data consisted of the monitoring data at Fujiazhuang, Ganjingzi, Gangwha, Taean, 
Geoje and aircraft observation data. M oreover, all of LTP modeling teams from Korea, China 
and Japan, join the model intercomparison study. 
 
2.2. RAINS (Regional Air Pollution INformation and Simulation)-Asia 
 
[Project] 

The RAINS-Asia model has been developed as an  analytical tool to help decision-makers 
analyze future trends in emissions, estimate regional impacts of resulting acid deposition levels, 
and to evaluate costs and effectiveness of alternative mitigation options.  

For the first time a model has been specifica lly developed and applied for integrated 
assessment of future SO 2 emissions in Asia. The RAINS-Asia  model offers the opportunity to 
assess sulfur deposition and ecosystems protection levels resulting from  different energy 
pathways and different emission control strategies. The costs of various control options are also 
provided.  

 
[Relationship with EANET] 

NC has been maintaining the mirror site of RAINS-Asia according to a reque st from World 
Bank (Mirror site: http://www.eanet.cc/mirror/docs/index.html). 
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The Fifth Senior Technical Managers’ Meeting  
of the Acid Deposition Monitoring Network  
in East Asia 
28-30 September 2004, Niigata, Japan 
 
 

Proposal for Future Research Activities of Highest Priority 
(Draft) 

 

Network Center for EANET 

 

1. Introduction 

 

The First Session of the Scientific Advisory Committee (SAC1) started to discuss the future 

research activities on acid deposition to be implemented by participating countries and Network 

Center (NC) according to “Tentative Design of the Acid Deposition Monitoring Network in East 

Asia (EANET)” (EANET/IG 2/5/3). It was clarified that clear prioritization for future research 

activities was needed for further elaboration of “Proposal for Future Research Activities in 

EANET” prepared by NC for consideration at SAC1. 

NC considered that the future direction of investigations should be discussed before the proposal 

for more determined future research activities would be elaborated. For this purpose “Proposal for 

Future Direction of Research Activities in EANET” was presented by NC at the Second Session of 

the Scientific Advisory Committee (SAC2). In this document the proposed future direction of 

research activities was described as classifying into “highest priority researches” and “other 

important researches.”  

To promote exchange of opinions among SAC members with more specifically concern to highest 

priority researches NC has prepared a “Discussion Paper on Future Research Activities of Highest 

Priority“ for presentation at SAC3 as the next step of consideration. Research activities of highest 

priority are suggested in the paper to be done currently in the shorter period (three-five years). 

Further elaboration of proposals is presented below based on decision of SAC3 and latest 

discussions.  

 

2. Proposed research activities of highest priority 

 

2.1. Evaluation of state of acid deposition in East Asia based on previous data 

 

In line with the “Tentative Design of the EANET” the SAC3 organized a discussion on necessity to 

prepare the first periodic report on the state of acid deposition in East Asia. These activities pointed 

as one of the important tasks of SAC should include a set of researches on analysis and evaluation 

of EANET monitoring data during the regular phase.  
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As the first step for initiating of this process the First Scientific Workshop on Evaluation of the 

State of Acid Deposition in East Asia was proposed and has being organized by NC. The 

presentations on available monitoring data and methodologies for data analyzing are suggested to 

be done by NC. The tentative format and content of the first periodic reports and plan for its 

preparation are supposed to be worked out for consideration, discussion and approval by SAC4.  

Based on preliminary discussion at the First Session of the Working Group for Future Development 

(WGFD1) held in Bangkok on 19-20 August 2004 the first periodic report would be developed by 

SAC before the end of 2006 with support by NC. 

However, due to current necessity to support the feasibility study on regional agreement the 

Secretariat and NC shall consider the preparation of policy relevant report on acid deposition in 

East Asia with possible cooperation with some participating countries and related organizations. 

 

2.2. Researches for improvement of monitoring activities 

 

Joint research projects have been implemented by some countries and NC to promote improvement 

of monitoring activities in East Asian region that extends geographically from tropical to boreal 

zones with different characteristics of climate and vegetation.  

These researches include study with Thailand on dry deposition flux in tropical regions and with 

Russia on monitoring methodologies and evaluation of atmospheric environment in boreal region 

as well as completed study with Mongolia on plant sensitivity to acid deposition in semi-arid zone. 

An investigation of sampling techniques and procedures for dry deposition monitoring was started 

by NC, and catchment study for basic information to develop environmental indicators of acid 

deposition impact on ecosystems was going on under the cooperation with other research team. 

These researches for improvement of monitoring activities should be continued while the specific 

subjects should be considered through reviewing the results of previous researches.  

Some researches to promote efforts on expanding of monitoring network and on improvement of its 

effectiveness could be suggested:  

 On implementation of low-cost methods to monitor air concentration of chemical species such 

as passive samplers;  

 On evaluation of required network density in accordance with EANET objectives to utilize 

monitoring data.  

These studies could be organized by some participating countries with cooperation of NC both as 

in-kind scientific contribution to EANET activities and with use of external support by national or 

international research funds.  
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2.3. Review of technical manuals and QA/QC programs 

Most of the participating countries and NC have accumulated experience in EANET activities for 

more than 5 years since the start of the preparatory phase. Also, research activities including the 

above-mentioned joint research projects may provide basic knowledge and experience to improve 

monitoring methodologies. 

The investigation on improvement of monitoring technologies as well as on advancement of 

effective data assurance and quality control for all monitoring fields has to be promoted with 

incorporating of them into revision of technical manuals and QA/QC programs. The present 

technical manuals, QA/QC programs and data reporting procedures/formats should be considered to 

review based on the knowledge and experience obtained through monitoring, research activities 

and international achievements. 

As one of the important issues the discussion on revision of strategy paper on dry deposition 

monitoring should start taking into account the importance of pollutants to be measured as well as 

objectives and perspectives of EANET.  

The preparation of the sub-manual on forest monitoring was started as one of the activities in line 

with the Strategy Paper for Future Direction of Soil and Vegetation Monitoring of EANET. The 

document will include methodologies to be suitable for EANET region based on scientific 

evaluation by the leading scientists. The sub-manual is expected to be prepared for endorsement at 

the SAC5 in 2005. 

 

3. Consideration of longer term research activities 

Besides consideration and implementation of mentioned research activities, discussion on research 

activities for longer term period should start taking the objectives of EANET into account. The 

priority directions and research areas should be defined taking into account the several enforced 

tendencies in EANET region and worldwide:  

 The scientific evaluations of environmental issues and prospective outcomes of EANET 

activities should be prepared to consider regional agreement for EANET region.  

 The acid deposition problems should be considered together with climate changes and other 

atmospheric environmental issues to provide the common decisions for their preventing, 

elimination or mitigation.  

 The long term experience and correspondent effective scientific approaches of other 

international programs should be considered for implementation to EANET region with 

correspondent reviewing and modification. The possibility of development of EANET 

objectives should be taken into account as well as current environmental problems in East Asia.  



EANET/STM 5/9/2 
Page 4 

The scope of these investigations could include the development of emission inventories and 

simulation models of long-range trans-boundary air pollution as well as development of 

methodologies for early detection of impacts and thresholds of acid deposition on soil, vegetation 

and inland aquatic environment. The studies could also be devoted the environmental integrated 

assessments and development of environmental indicators which include certain economic and 

social issues.  

 

4. Further steps toward implementation of research activities 

The necessity to start preparation of the first periodic report on the state of acid deposition in East 

Asia was discussed at SAC3. The First Scientific Workshop on Evaluation of the State of Acid 

Deposition in East Asia (SWS1) is being organized by NC to observe existed monitoring data, 

methodologies for assessment and to review relevant case studies. The draft format is prepared to 

discuss at the SWS1 as well as the proposal on plan and measures for development of the Report. 

These documents will be submitted to SAC4 for consideration, improvement and adoption. 

The Term of Reference and Work Plan of the Working Group for Future Development of EANET 

(WGFD) include the development of 5-year medium term plan (MTP5) for EANET as suggested at 

the First Session of WGFD. The most of researches in the fields mentioned above should be 

described in MTP5 being discussed among the NFPs, SAC members and other resource bodies. NC 

will prepare a draft program on research activities for 5 years to be included into MTP5 after the 

consideration of WGFD, its sub-body and SAC members. The MTP5 is expected to be prepared 

before IG8 for implementation from 2007.  

NC will continue its efforts to promote both on-going researches and new short-term studies to be 

organized together with some participating countries by the use of external support from national or 

international research funds. The in-kind contributions of participating countries to EANET 

scientific activities are welcomed and will be supported by cooperative efforts of NC.  

 


	STM5_1_opening_by Secretariat
	STM5_1_2introduction_by_DG
	STM5_4_1_Report on Activities
	STM5_4_2National_Training
	STM 5-4-3-1 Outcomes of WGFD1
	STM5_5_Japan_Monitoring_plan2004
	STM5_6_2_disclosure
	STM5_7_4_information on interlab-wet
	STM5_7_5_FP_QAQC
	STM5_8_1_dry
	STM5_8_2_annex1
	STM5_8_2_annex2
	STM5_8_2_strategy_sase
	STM5_8_3_evaluation_of_precision_on_wet2
	STM5_9_1_I-Russia
	STM5_9_2_FutureResHP
	STM5_10_2MiyakeVolocan
	STM5_11_MeetingReport_final_to_send
	2-1_outline
	2-2_agenda
	2-3_annotated_agenda
	2-4_program



