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The Twentieth Session of the Scientific Advisory Committee 
on the Acid Deposition Monitoring Network in East Asia 
23-24 September 2020, Virtual Meeting

Annual report of the activities by Task Force on Soil and Vegetation Monitoring 
in 2019/2020 

 Chair of the Task Force 
Secretariat of the Task Force 

I. Introduction
1. The Task Force on Soil and Vegetation Monitoring of the EANET (see Attachment 1 for the

current members) and the Network Center for the EANET (NC) as the Secretariat of the
Task Force have been making efforts to implement activities in line with The “Strategy
Paper for Future Direction of EANET on Monitoring of Effects on Agricultural Crops,
Forest and Inland Water by Acidifying Species and Related Chemical Substances”,
which was adopted by the Scientific Advisory Committee at its Fourteenth Session
(SAC14) in 2014.

2. The Chair and Secretariat of the Task Force compile progress of the respective activities
and circulate among the members for their confirmation annually. The progress report
confirmed by the members has been reported at the annual session of the Scientific
Advisory Committee (SAC) of the EANET. The major outputs from the activities during
the period from 2015 to 2019 have already been presented at the 19th Session of SAC
(EANET/SAC 19/8/2).

3. In this document, we review major outputs from the activities implemented by the
members and NC scientists in 2019/2020.

II. Major outputs

4. The 6th Meeting of Task Force on Soil and Vegetation Monitoring
l The 6th Meeting of Task Force on Soil and Vegetation Monitoring (TFSV6) was held in

Niigata, Japan, on 20 November 2019. The meeting reviewed scientific activities 
implemented in line with the strategy paper. Taking account of the activity outputs so far 
and the current situation in the region, the meeting discussed update of the strategy paper. 
The meeting minutes is attached as Attachment 2. 
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5. Updated strategy paper (final draft)
l TFSV6 discussed update of the strategy paper. The meeting confirmed the following

conditions:
- The current strategy paper has already described importance of air pollutants, such as

ozone and particulate matters. 
- According to the suggestion at the 14th Session of the Scientific Advisory Committee

(SAC14), the main text will not significantly be changed to keep the long-term
directions and activities. However, slight modifications may be necessary to adjust to
the latest discussion in the EANET community and scientific knowledge.

- The specific activities for the next term from 2021 to 2025 will mainly be updated in
this process. Selected activities taking account of their feasibilities will be described
and attached as the annex (not to become too ambitious for the EANET community).

l Final draft of the updated strategy paper is attached herein as Attachment 3 for adoption at
SAC20. 
- No major revision was made for the main text:

i. Descriptions of introduction were updated.
ii. The wording “air pollution” was used in addition to “acid deposition”, such as

“air pollution/acid deposition”, from a scientific point of view for evaluation of
ecological impacts.

iii. Importance of biomass burning was added.
- As for the specific activities for the next term from 2021 to 2025, only three activities

were left taking account of the feasibility, which included:
i. Accumulation of information on air pollution effects in forest area and

agricultural field
ii. Promotion of catchment analysis

iii. Promotion of regional impact assessment
- To implement the specific activities effectively, clear subjects were also set for the

term:
i. Recovery of ecosystems from acidification

ii. Loads of atmospheric nitrogen to ecosystems and its cycle
iii. Effects of ozone and PM on trees/crops

The interactions between air pollution and climate change should also be taken into 
consideration for the subjects above.  

6. Workshop on regional impact assessment of atmospheric deposition and air pollution on 
forest ecosystems
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l “Workshop on the regional impact assessment of atmospheric deposition and air pollution
on forest ecosystems” was held on 21 – 22 November 2019 in Niigata, Japan, in
cooperation with the International Co-operative Programme on Assessment and Monitoring 
of Air Pollution Effects on Forests (ICP Forests) under the Convention on Long-range 
Transboundary Air Pollution (CLRTAP), United Nations Economic Commission for 
Europe (UNECE) (see Fig. 1). Task Force members contributed to the workshop as 
participants and presenters. 

l The workshop was planned as one of the activities in line with the “Medium Term Plan for
the EANET (2016-2020)”, such as “Promotion of information exchange - Information
exchange on clean air technologies and regional impact assessment through workshops,
seminars, etc.” and “Promotion of research activities on regional impact assessment to
plants and ecosystems”. It also contributes to the activities in line with the strategy paper,
such as “Identification of the areas susceptible to acid deposition” and “Up-scaling of the
monitoring data and spatial evaluation”. 

l Conclusive remarks at the workshop included (see Attachment 4 for the Summary):
- In Europe, the regional impact assessment has contributed to policy making on air

pollution abatement. They contributed evidence and advance knowledge on air pollution 
effects on forest health, growth, diversity, and biogeochemistry. 

- In East Asia, efforts should also be made to further promote regional impact
assessments to provide scientific inputs useful for policy making. Some constraints, 
such as limited number of the sites, large variation of ecosystem conditions, etc. were 
also pointed out. 

- Modeling and satellite observation need to be more integrated to support and extend
assessment. High quality of the monitoring data is essential to validate the output of 
these different approaches. 

- Collaboration between regions could start from: (i) selected topics, e.g. ozone impacts, 
N deposition, interaction between air pollution and climate change. The latter is 
becoming a key topic for the Air Convention. (ii) Selected activity: continuing exchange 
through joint workshops/conferences, training, and publications. 

- Collaboration will broaden our views on forest ecosystems in the northern hemisphere,
and deepen our understanding of the ecological dynamics and forest ecosystem
functioning in the respective regions.
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Fig. 1 Group photo at the Workshop on regional impact assessment of atmospheric deposition and air 

pollution on forest ecosystems, 21-22 November 2019, Niigata, Japan 

7. Publication of a review paper on tree and forest decline
l “Regional review of tree decline symptoms” is one of the specific activities for the current 

term from 2015 to 2020. The regional condition of tree and forest decline and its 
relationship with air pollution have been compiled as the scientific review led mainly by 
several Task Force members from Japan, China, Russia, and Malaysia based on scientific 
literature published in the respective countries. 

l Tree and forest declines related to air pollution have been observed with industrialization in
the countries of Northeast Asia and their causes have been shifting depending on the time
period; Firstly a direct effect of SO2 was the main cause, however, causes have been
shifting to acidification and nitrogen deposition, and then ozone, particulate matter (PM),
and the interlinkage with climate change (see Fig. 2). This is well harmonized with the
current discussion on scope expansion in the EANET.

l Contributors: Masamichi Takahashi, Zhaozhong Feng, Tatiana Mikhailova, Roland Kueh 
Jui Heng, Nik Muhamad Majid, Hiroyuki Sase, and their colleagues

Takahashi et al. 2020. Air pollution monitoring and tree and forest decline in East Asia: A 
review. Science of the Total Environment 742, 140288 

- 642 -



Page 5 

Fig. 2 Tree decline sites (above) and the time-courses of changes in causes of tree and forest declines 

(below) in the East Asian region (as Graphical Abstract, Takahashi et al. 2020) 

8. Critical load and its exceedance maps in the EANET region
l “Identification of the areas susceptible to acid deposition” is one of the specific activities 

for the current term from 2015 to 2020.  Risk maps on acidification and nitrogen 
saturation of forest catchments in the EANET region have been developed utilizing 
simulation results from chemical transport models for air pollution, GIS data on soil, 
geology and vegetation, and the actual monitoring data (cf. Yamashita N et al. 2016, 
Journal of Forest Research, for maps in Japan).  

l In line with the activity, critical load and its exceedance maps in the EANET region (Fig. 3)
have also been developed based on the experience in Europe, which were presented at the
Workshop on regional impact assessment of atmospheric deposition and air pollution on
forest ecosystems on 21-22 November 2019, Niigata, Japan (see Section III, too). The
scientific paper is under preparation. 

l Contributors from the Task Force, SAC and NC: Naoyuki Yamashita (Forestry and Forest 
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Products Research Institute, Japan, former NC scientist), Toshimasa Ohara (SAC member 
from Japan), Jun’ichi Kurokawa, and H Sase  

Fig. 3. Critical load exceedance maps for acidification (above) and eutrophication (N saturation: below) 

(Yamashita et al. 2019, presented at the Workshop on regional impact assessment of atmospheric 

deposition and air pollution on forest ecosystems, 21-22 November 2019, Niigata, Japan) 

9. Other relevant activities contributing to the strategy

l The members and NC scientists have been conducting various scientific works that would
also contribute to the strategy in the near future. The works may include the following:
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1) Establishing a new scientific community on air pollution impacts: The Asian Air
Pollution Workshop (AAPW) has been held annually since 2015 in Tokyo, Beijing, 
Tokyo, Nanjing, and Varanasi, which discussed the current air pollution conditions in 
Asia, its impacts on ecosystems, and possible collaborations among scientists from 
Asia and other regions. The 5th AAPW was held in Varanasi, India, from 5 to 7 
November 2019. 

Contributors: Z. Feng (as the organizer) 

2) Joint scientific session of monitoring networks in IUFRO World Congress 2019: The
NC scientist organized the scientific session in the International Union of Forest
Research Organizations (IUFRO) World Congress in Curitiba, Brazil, in October 2019,
in cooperation with the Scientific Committee of ICP Forests. Major outcomes from
PRSAD3 were presented at the session with some of Task Force members.

Contributors: H Sase, Wilfredo M Carandang, N Yamashita, Elizabeth Philip (SAC 
member from Malaysia), J Shindo (SAC member from Japan), Tatsuyoshi Saito, 
Masayuki Morohashi, Masaaki Takahashi, and Tsuyoshi Ohizumi 

III. Actions required at the 20th Session of SAC (SAC20)

10. SAC 20 is invited to review the outputs above, especially the final draft of the updated
strategy paper for adoption. 
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The 6th Meeting of the Task Force on Soil and Vegetation Monitoring of EANET 
20 November 2019, Niigata, Japan  

Terms of reference and membership  
of the Task Force on Soil and Vegetation Monitoring 

(as of November 2019) 

1. Terms of reference (TOR)

Ø To revise the technical documents on soil and vegetation monitoring as necessary 

Ø To assess the impacts of acid deposition and relevant air pollutants on soil and vegetation

based on available data and other information for the EANET periodic reports

Ø To improve methodologies mentioned in the Technical Manual for Soil and Vegetation 

Monitoring and the Sub-Manual on Forest Vegetation Monitoring for EANET 

Ø To recommend activities for future direction of soil, vegetation and related ecosystems 

monitoring

Ø To develop guidelines and methods for future monitoring

Ø To identify future research activities for soil and vegetation 

2. Membership

Prof. Wilfredo M. Carandang 
(Chairperson) 

University of the Philippines at Los Baños, the 
Philippines 

Dr. Sijin Lu China National Environmental Monitoring Centre, China 

Prof. Zhaozhong Feng Nanjing University of Information Science & 
Technology, China 

Dr. Masamichi Takahashi Japan International Forestry Promotion and Cooperation 
Center (JIFPRO), Japan 
Forestry and Forest Products Research Institute (Fellow), 
Japan 

Prof. Nik Muhamad Majid 
(Alternate: Dr. Roland Kueh Jui Heng) 

Universiti Putra Malaysia, Malaysia 

Dr. Marco A. Galang University of the Philippines at Los Baños, the 
Philippines 
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The 6th Meeting of the Task Force on Soil and Vegetation Monitoring of EANET 
20 November 2019, Niigata, Japan  

Dr. Jeong-Ki Yoon/ 
Ms. Ji-In Kim 

National Institute of Environment Research, Republic of 
Korea 

Dr. Tatiana A. Mikhailova 
(Alternate: Ms. Natalia A. Zhuchenko) 

Siberian Institute of Plant Physiology and Biochemistry, 
RAS/SB, Russia  
(Limnological Institute, RAS/SB, Russia) 

Dr. Hiroyuki Sase Asia Center for Air Pollution Research, Japan 
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MEETING MINUTES 

SIXTH MEETING OF  
THE TASK FORCE ON SOIL AND VEGETATION MONITORING 

SCIENTIFIC ADVISORY COMMITTEE (SAC) OF EANET  

(Niigata, 20 November 2019) 

I. Open by the Chair

1. The meeting was opened by Prof. Wilfrado Carandang, the Chair of the Task Force
on Soil and Vegetation Monitoring of the EANET Scientific Advisory Committee.

II. Welcome remarks by the NC

2. Dr. Shiro Hatakeyama, Director General of Asia Center for Air Pollution Research
(ACAP) as the Network Center for EANET, welcomed the member of the Task Force
to Niigata, Japan. In his remarks, it was pointed out that studies on impacts of acid
deposition and related air pollutants on natural ecosystems are important part of
EANET activities. He also emphasized importance of the workshop on the regional
impact assessment to be held back-to-back with the task force meeting, as one of the
activities described in the Medium Term Plan for the EANET (2016-2020). Finally, he
expected the participants to have enthusiastic discussions to reach a consensus on
the future activities of EANET during the meeting.

III. Introductory remarks by the Chair

3. The Chair introduced the mandate of the Task Force, the current members, and
provisional agenda of the meeting (EANET/ TFSV 6/3). As the alternate for Prof. Nik
Majid, Malaysia, Dr. Roland Kueh Jui Heng attended the meeting.

IV. Adoption of agenda

4. The meeting adopted the agenda as proposed (EANET/ TFSV 6/4).

V. Review of activities in line with the current strategy paper (1):
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Overview of the activities for the current term (2015 – 2020) 

5. The Chair and Dr. Hiroyuki Sase reported major outputs from the activities for the
current term from 2015 to 2020 (EANET/ TFSV 6/5).

6. Major topics in their presentations included the following:
- Progress of the activities in line with the strategy paper was presented, which was

reported in SAC19 in October 2019.
- List of major outputs from the activities were introduced, which included a list of

scientific publications from relevant projects, preparation of the manuscript on
regional review of tree decline, establishment of the new catchment monitoring site
in the Philippines, start of new relevant research projects, and so on.

7. The meeting reviewed the major outputs in the current term. Major discussion on this
agenda included the following:
i. As a new scientific community in the region, Prof. Zhaozhong Feng introduced

Asian Air Pollution Workshop (AAPW) and its relevant activities. It was informed
that discussion sessions have been mainly conducted rather than presentation
sessions in AAPW. Based on the discussion in AAPW, joint papers will be published
soon.

ii. Dr. Marco A. Galang reported the progress of the regular catchment-scale
monitoring in La Mesa Watershed. It was expected that hydrological monitoring
would be established step by step, in addition to monitoring on stream water
chemistry.

iii. The information included in the review of tree decline has been compiled 2 or 3
years ago. It was pointed out that the manuscript should be submitted to a journal
as soon as possible not to be an out-of-date one.

VI. Review of activities in line with the current strategy paper (2):
Regional review of tree decline symptoms 

8. On behalf of Dr. Masamichi Takahashi, Dr. H. Sase reported progress on regional
review of tree decline symptoms (EANET/ TFSV 6/6). Prof. Z. Feng and Dr. Roland
Kueh Jui Heng made additional explanations as coauthors.

9. The regional review was prepared by several Task Force members and their
colleagues. Contributors from the Task Force includes Dr. M. Takahashi, Prof. Z.
Feng, Dr. Tatiana Mikhailova, Dr. R. Kueh Jui Heng, Prof, Nik Muhamad Majid, and Dr.
H. Sase. They are planning to submit the manuscript to an international journal for
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publication. The current manuscript of the regional review included the following 
contents: 
- Air pollution conditions in the EANET sites
- List of tree decline phenomena reported in China, Japan, Republic of Korea, and

Russia, and their suggested causes
- Effects of haze in Malaysia

10. The meeting reviewed the regional review. Major discussion on this agenda included
the following:
i. It was clarified that severity of decline symptoms in each area could not compiled in

the manuscript.
ii. Recently, air quality in the region has been improving due to relevant governmental

policies in the EANET countries. It was suggested that this should be mentioned to
the manuscript to avoid possible misleading of readers.

iii. It was clarified that the manuscript was prepared based on already-published
literatures for last several decades and did not show the current condition. The
review shows historical conditions in the region.

11. The authors may revise the manuscript as appropriate taking account of the
comments above and submit it for publication.

12. Additionally, as a scientific topic relevant to the activities, Dr. Sijin Lu presented “Soil
pH monitoring quality control in China” (EANET/TFSV 6/6/2). It was pointed out that
data quality of soil pH would be important for setting environmental standards on soil
pollution.

VII. Update of the strategy paper:

13. The NC as the Secretariat of the Task Force explained fundamental conditions on
update of the strategy paper (EANET/ TFSV 6/7/1).

14. Major points of the explanation included following:
- The current strategy paper has already described importance of air pollutants, such

as ozone and particulate matters.
- According to the suggestion at the 14th Session of the Scientific Advisory Committee

(SAC14), the main text will not significantly be changed to keep the long-term
directions and activities. However, slight modifications may be necessary to adjust
to the latest discussion in the EANET community and scientific knowledge.
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- The specific activities for the next term from 2021 to 2025 will mainly be updated in
this process. Selected activities taking account of their feasibilities will be described
and attached as the annex (not to become too ambitious for the EANET community).

- 
15. The meeting agreed with the conditions above.

16. The Chair explained the draft updated strategy paper (EANET/ TFSV 6/7/2),
especially for the main text.

17. The meeting reviewed the main text of draft updated strategy paper. Major discussion
on this agenda included the following:
i. The wording, “East Asian region”, is often used to express “Northeast Asia”. To

avoid the possible misunderstanding, “EANET region” is used in the updated
strategy paper, because the document is just for the EANET community. It was
suggested that definition of the EANET region was not so clear, however, all
EANET countries could certainly be included in this wording.

ii. The long-term objective of soil and vegetation monitoring is defined as “To assess
impact of acid deposition on terrestrial ecosystem...” It was suggested that “air
pollution” would be more appropriate than “acid deposition” in a scientific point of
view. It was clarified that the objective was described in official technical documents
of the EANET, such as Monitoring Guideline and Technical Manual. It was
suggested that the wording would be changed depending on discussion of the
EANET scope in the near future.

iii. Dry deposition of particulate matters into forest area is a removal process of those
from atmosphere. It was suggested that urban trees be more highlighted to consider
such an ecological service.

18. The main text of draft updated strategy paper was modified as appropriate according
to the suggestions above.

VIII. Update of the specific activities for the next term (2021 – 2025):

19. The NC explained the draft updated strategy paper (EANET/ TFSV 6/7/2), especially
for the specific activities for the next term from 2021 to 2025 in the annex.

20. Major points of the explanation included following:
- Only three activities were left as the specific activities for the next term taking

account of the feasibility, which included:
i. Accumulation of information on air pollution effects in forest area and

agricultural field
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ii. Promotion of catchment analysis
iii. Promotion of regional impact assessment

- As for the activity i) above, tropospheric ozone should be highlighted as one of the
largest stressors for ecosystems. A project plan for the trial campaign for ozone
effects will be developed.

- As for the activity ii) above, the regular catchment-scale monitoring in existing
EANET sites will be continued by the respective countries. Taking account of
multiple factors, including climate change and ozone, new design/scheme on
integrated assessment and monitoring will be discussed inside/outside the EANET
community.

- As for the activity iii) above, referring to the outcomes from the “Workshop on
regional impact assessment of atmospheric deposition and air pollution on forest
ecosystems”, held on 21-22 November 2019, Niigata, Japan, possible design/
scheme on the regional impact assessment would be discussed within the term.

21. The meeting reviewed the annex of draft updated strategy paper. Major discussion on
this agenda included the following:
i. It was suggested that tropospheric ozone be expressed as a “phytotoxic stressor”.
ii. It was suggested that ICP Vegetation be included as a possible collaborator for

ozone in addition to ICP Forests.

22. The specific activities in the annex of draft updated strategy paper were modified as
appropriate according to the suggestions above.

IX. Closing of the meeting

The meeting was successfully finished and closed officially by the Chair. 
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Annex 

MEETING AGENDA (including timetable) 

Possible 
speakers/ 
contributors 

09:00-09:10 
1. Open by the Chair Prof. Carandang, 

Chair of TFSVM 
2. Welcome remarks by the NC Dr. Shiro 

Hatakeyama 
09:10-09:20 
3. Introductory remarks by the Chair Chair 

09:20-09:30 
4. Adoption of agenda Chair 

09:30-10:30 
5. Review of activities in line with the current strategy paper (1):

Overview of the activities for the current term (2015 – 2020) 
Prof. Carandang 
Dr. Sase 

10:30-11:00 Coffee break 

11:00-12:00 
6. Review of activities in line with the current strategy paper (2):

Regional review of tree decline symptoms 
Dr. Sase (on 
behalf of Dr. 
Takahashi) 

6-2   Topics: Soil pH monitoring quality control in China Dr. Lu 
12:00-13:30   Lunch

13:30-15:00 
7. Update of the strategy paper: NC 

All 

15:00-15:30 Coffee break 

15:30-17:00 
8. Update of the specific activities for the next term (2021 – 2025): NC 

All 

17:00 
9. Closing of the meeting Chair 

17:15 Departure for the hotel 
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20 November 2019, Niigata, Japan  

List of the Participants 

Prof. Wilfredo M. Carandang 
Chair of Task Force on Soil and Vegetation 
Monitoring  
University of the Philippines at Los Baños 
The Philippines 
wmcarandang@gmail.com or 
wmcarandang@up.edu.ph 

Dr. Sijin Lu 
China National Environmental Monitoring Center 
China 
lusj@cnemc.cn 

Prof. Zhaozhong Feng 
Nanjing University of Information Science & 
Technology 
China 
zhzhfeng201@hotmail.com (preferred), 
zhaozhong.feng@nuist.edu.cn  

Dr. Roland Kueh Jui Heng 
 (alternate for Prof. Nik Majid) 
Universiti Putra Malaysia (UPM) 
Malaysia  
roland@upm.edu.my 

Dr. Marco A. Galang 
University of the Philippines at Los Banos 
The Philippines 
marcogalang@gmail.com 

Ms. Natalia A. Zhuchenko 
 (alternate for Dr. Mikhailova) 
Limnological Institute 
Siberian Branch of the Russian Academy of 
Sciences 
Russia 
zhna@lin.irk.ru 

Dr. Hiroyuki Sase 
Network Center for EANET 
Asia Center for Air Pollution Research (ACAP) 
Japan 
sase@acap.asia 

Network Center for EANET: 
Asia Center for Air Pollution Research (ACAP) 

Japan 

Dr. Shiro Hatakeyama 
Director General  

Dr. Erdenebat Eldevochir 
Deputy Director General 

Mr. Jiro Sato 
Senior Fellow 

Ecological Impact Research Department: 
Mr. Masaaki Takahashi 
Senior Researcher 

Dr. Rieko Urakawa 
Senior Researcher 

Mr. Masayuki Morohashi 
Researcher 

Data Management Department: 
Dr. Tsuyoshi Ohizumi 
Head 

Planning and Training Department: 
Dr. Ken Yamashita 
Head 

Mr. Akihito Morizumi 
Deputy Manager 

Dr. Meihua Zhu 
Senior Researcher 

Ms. Ayako Aoyagi 

Ms. Miho Tamura 

- 654 -



Strategy Paper for 
Future Direction of EANET on Monitoring of Effects on Agricultural Crops, Forest 

and Inland Water by Acidifying Species and Related Chemical Substances 

Updated at the 6th Meeting of the Task Force on Soil and Vegetation Monitoring and 
(to be) adopted by the Scientific Advisory Committee of the EANET at its 20th  

Session 

Network Center for the EANET 

EANET/SAC 20/9/2_Attachment 3

- 655 -



- 656 -



Strategy Paper for 
Future Direction of EANET on Monitoring of Effects on Agricultural Crops, Forest 

and Inland Water by Acidifying Species and Related Chemical Substances 
(Updated in 2020) 

Table of Contents 

I. Introduction....................................................................................................................................1 

II. Objectives of soil and vegetation monitoring of EANET..............................................................1 

II-1. The initial objectives…………………………………..................................................................1 

II-2. The long-term objective………………….…………………........................................................2 

III. Issues to be implemented to achieve the objectives......................................................................2 

III-1. Issues for the initial objectives……………….............................................................................2 

III-2. Issues for the long-term objective................................................................................................6 

IV. Collaboration with relevant networks/organizations……………………………….……………9 

V. Overall strategy………………......................................................................................................9 

VI. Acknowledgements......................................................................................................................10 

Annex: Specific activities for the period, from 2021 to 2025 

Appendix: Members of the Task Force on Soil and Vegetation Monitoring of the EANET 

- 657 -



- 658 -



I. Introduction

1. The Strategy Paper for Future Direction of EANET on Monitoring of Effects on
Agricultural Crops, Forest and Inland Water by Acidifying Species and Related
Chemical Substances was adopted as the long-term directions of the EANET
monitoring by the Scientific Advisory Committee at its 14th Session in 2014.
Simultaneously, the specific activities for the period from 2015 to 2020 were set as
the annex.

2. In the discussion for adopting the Strategy Paper above, importance of collaboration
with relevant research projects and other international initiatives was suggested to
accomplish the objectives, although the issues described in the Strategy Paper
seemed to be too ambitious for the EANET. Moreover, importance of considering
multiple air pollutant factors, such as ozone and particulate matters, was suggested to
evaluate ecological changes.

3. The Strategy Paper had already described importance of air pollutants, such as ozone
and particulate matters, as the long-term directions of the EANET monitoring.
Therefore, the main text should not significantly be changed, while slight
modifications may be necessary to adjust to the latest discussion in the EANET
community and scientific knowledge.

4. Specific activities for the term from 2021 to 2025 are mainly updated as the annex.
Selected activities taking account of their feasibilities are described there.

5. The updated Strategy Paper directly contributes to the “activity No. (4)
Development/update of strategy paper for guidance on future direction of EANET
monitoring, as necessary” in the Medium Term Plan (MTP) for the EANET
(2016-2020).

II. Objectives of soil and vegetation monitoring of EANET

II-1. Initial objectives

6. The initial objectives, “establishment of baseline data” and “early detection of
possible impacts” described in the Guidelines for Acid Deposition Monitoring in
East Asia (2000) and Technical Manual for Soil and Vegetation Monitoring in East
Asia (2nd ISAG, 2000) can be interpreted as follows.
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7. Establishment of baseline data is to describe the present status on plants and
terrestrial ecosystems by the basic survey, which was described in chapter 2 of the
Technical Manual. As the baseline data, the following data should be accumulated:
 Chemical properties of soil
 Growth of trees (by description of trees)
 Species composition of understory vegetation
The basic survey should consider climatic zones in the participating countries.

8. Early detection of possible impacts requires establishing the methodologies for
detecting decline symptoms on plants in the early stage. To avoid serious damage on
plants and terrestrial ecosystem and enable recovery from the problem, the symptoms
should be detected in the early stage. In the EANET region, information on forest
decline, plant sensitivities, and their implication with air pollution have not been
sufficiently accumulated.

II-2. The long-term objective

9. The long-term objective is “To assess impact of acid deposition on terrestrial
ecosystem in a comprehensive and systematic manner through development and
maintenance of a good quality database”, which is described in the Guideline for
Acid Deposition Monitoring in East Asia (2000).

10. The long-term objective of soil and vegetation monitoring can be achieved by
evaluating spatially and temporally the impacts of air pollution/acid deposition on
terrestrial ecosystem in the EANET region with understanding the processes
(mechanisms) in the ecosystems that are related to air pollution/acid deposition.

11. For quantitative evaluation of air pollution/acid deposition impacts, as the first step,
the present status of ecosystem should be described by input-output budget analysis
and ecosystem modeling in the respective monitoring sites (e.g. catchment areas).
Taking account of the above budget analysis and also the present status of soil and
vegetation by the basic survey, spatial and temporal evaluation should be promoted
by appropriate methods for up scaling of monitoring data.

III. Issues to be implemented to achieve the objectives

III-1. Issues for the initial objectives

III-1-1. Issues for establishment of baseline data
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Promotion of continuous monitoring:  

12. Accumulation of the data on soil and forest vegetation is the first step for
establishment of the baseline data, and the monitoring in the current sites should be
carried out continuously at least every 3-5 years interval for soil chemical properties
and general description of the forest. Protection/conservation of the monitoring site is
important so that long-term data could be accumulated over several decades.

13. Financial and human resources in the respective countries are essential for
continuous monitoring. Countries should make an effort to source funds from both
national and international organizations. Networking and capacity building of
relevant experts should also be promoted to accumulate human resources at both
national and regional levels.

Improvement of monitoring system:

14. The number and location of monitoring sites should be reviewed considering
climatic zones and the concept of the multi-stage sampling. Monitoring sites should
be established systematically even though the numerous monitoring sites could not
be established on small grids.

15. The EANET region is a latitudinally wide area and consists of varied climatic zones.
It can be recommended that one area at least should be selected for representative
climatic zones in the respective countries. For each area, two types of soil are
selected if possible, and plots and subplots are established according to the
multi-stage sampling system on soil monitoring.

16. Support by experts on soil and forest vegetation is essential for the monitoring, and
such experts should be involved continuously. In most participating countries of
EANET, one expert may not be able to complete all work involved in soil, forest
vegetation and ecosystems monitoring, and therefore needs cooperation with other
experts. The continuous involvement of these experts in the monitoring activities,
and establishment of an appropriate system for regular reporting to a national
committee involving relevant agencies involved in EANET activities should be
considered.

III-1-2. Issues for early detection of possible impacts

17. The Sub-Manual on Forest Vegetation Monitoring in EANET was endorsed by SAC
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at its 6th Session in 2006. The Sub-Manual proposed modified methods on 
observation of tree decline and some additional methodologies for early detection of 
possible impacts. Observation of tree decline should be conducted at least once a year 
according to the Sub-Manual. The methodologies described in the Sub-Manual 
should be utilized to collect the information on possible impacts.  

General information of tree decline symptoms in the participating countries:  

18. Prior to discussion of air pollution/acid deposition impacts, general information of
tree decline symptoms should be accumulated; where, from when, which tree species,
how decline, what cause, etc. Since impacts of air pollution and acid deposition may
appear in combination with other factors, such as meteorological events and
insect/fungus infections, the information should be obtained widely. Literature
surveys for scientific publications should be adopted to collect reliable information.

Ozone concentration in agricultural and forest areas and its effects:

19. High concentrations of ozone have become one of the hot topics in the EANET
region due to increase in concentrations of its precursors, such as NOX. Effects of
ozone on vegetation including agricultural crops should be discussed with those of
acidic substances, since ozone formation in the troposphere is closely related to other
air pollutants. To evaluate effects of acidic substances precisely, effects of ozone on
vegetation should also be considered.

20. The data of ozone concentration in forest area is very limited due to accessibility and
lack of power supply in the EANET countries. Similar situation exists in agricultural
area where no power supply is available. Ozone concentration in those areas should
be measured/estimated by utilizing various methods. Ozone concentrations could be
measured in forest area by using less-expensive methods, such as passive samplers,
since diurnal variation may relatively be limited in forest/mountainous area.
However, hourly data is necessary to calculate indices of ozone concentrations, such
as AOT40 and SUM061. In the case that electrical supply is available near those areas,
the automatic ozone monitor should be installed. Moreover, numerical modeling of
ozone concentrations may be useful to discuss the spatial distribution and the
regional risk on ecosystems.

21. Visible ozone injury should be assessed by field observation or microscopic

1 AOT40, Accumulated dose Over a Threshold of 40 ppb; SUM06, a cumulative index of ozone 
concentrations over a specified threshold (0.06 ppm). 
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observation as a field evidence of ozone effects. The International Co-operative 
Programmes in Europe, such as ICP Forests and ICP Vegetation, have been 
accumulating a lot of information on the visible injury. Referring to the knowledge in 
Europe, information of the visible injury should be accumulated in the EANET 
region. A case study or trial campaign for measurement of ozone concentrations in 
forest area and assessment of visible ozone injury should be promoted. The areas 
where tree decline symptoms were reported may be likely candidates for the case 
study. 

22. Further steps for assessment of ozone effects should be considered taking progress in
other regions such as Europe and US into account. Effects on agricultural crops
should also be discussed in the near future. Moreover, critical levels using AOT40 or
PODY

2 should be discussed with relevant EANET bodies, such as Task Force on
Monitoring for Dry Deposition.

Potential effects of particulate matters on ecosystems

23. Dry deposition of particulate matters is an important deposition process of sulfur and
nitrogen, e.g. (NH4)2SO4 and NH4NO3. In terms of acidification and eutrophication
also, particulate matters should be taken into consideration. Moreover, dry deposition
of particulate matters into forest area is a removal process of those from atmosphere,
which may be considered as one of ecosystem services of forest, especially for urban
trees. The information on concentration/flux of particulate matters in forest area, in
particular those of fine particles, should be accumulated.

24. It has been reported that occlusion of stomata due to deposited particles may occur
resulting in acceleration of water loss from leaf surface, although relatively coarse
particles (> several μm) may mainly be related to this mechanism. Effects of fine
particles (< 2.5 μm, so-called PM2.5) on tree species are still not clear in the region,
although both hygroscopic particles such as (NH4)2SO4 and other particles such as
black carbon (BC) and heavy metals may have the potential. The updated scientific
information on laboratory/field studies should carefully be considered.

25. Atmospheric aerosols and regional haze may decrease yields of agricultural crop due
to reduction of surface irradiance, while the aerosols may increase the diffuse
fraction of solar radiation that enhances photosynthesis. Both negative (by reduction
of direct radiation) and positive (by increase of diffuse radiation) effects should be

2 PODY, Phytotoxic Ozone Dose above a threshold flux of Y nmol m−2 PLA s−1, where PLA is 
projected leaf area.  
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considered to evaluate net effects of radiation changes on crop yields. The updated 
scientific information should be considered.   

Compilation of information on early detection:  

26. Procedures to collect information on plant sensitivities and dose-response
relationship should be discussed. The information on ozone has been accumulated
relatively in China and Japan. The dose-effect relationship for the air pollutants in
other countries is necessary to discuss possible risks on plants on the regional scale.
The information on epiphytic plant species, such as mosses and lichens, should also
be collected since they have been used as indicators of air pollution including acid
deposition. The Sub-Manual provides possible methodologies to collect the
information on lichens. Practical solutions to utilize such methodologies should be
discussed. It should also be discussed to collect basic information on fauna (e.g.
forest insects).

Information on biomass burning:

27. Forest fire and/or burning of agricultural residues emit a large amount of greenhouse
gases and gaseous/particulate air pollutants, resulting in significant increase in air
concentrations of these pollutants. Simultaneously, air pollutants emitted from the
fire affect remaining/surrounding forest trees and agricultural crops. People living in
the area suffer from high concentrations of air pollutants. A large amount of the
emissions may affect global climate and air pollution of neighboring countries.
Information of biomass burning in the region should be compiled and shared in the
EANET community. A precise data on biomass burning may contribute to air
pollution modeling in the region, too.

III-2. Issues for the long-term objective

Promotion of regular catchment-scale monitoring

28. The case studies have been conducted in several reference catchment areas by the
Network Center (NC) in cooperation with some participating countries. Elemental
budget and biogeochemical processes have been discussed in the study catchments to
evaluate effects of atmospheric deposition on the forest ecosystems. Based on the
experience above, the Guideline for Catchment-scale Monitoring was developed by
the Task Force and endorsed by the Scientific Advisory Committee of EANET at its
10th Session.
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29. The regular catchment monitoring has started in Lake Ijira catchment in Japan
according to the Guideline for catchment-scale monitoring. The Philippines has just
started the regular catchment monitoring in La Mesa Watershed. The
catchment-scale data may be informative for discussion of atmospheric deposition
impacts quantitatively and qualitatively. It is expected that the regular catchment
monitoring will be conducted in other countries.

Catchment analysis and simulation modeling on soil and inland water:

30. Based on the elemental budget and biogeochemical process in the study catchments,
possible impacts of acid and nitrogen loads resulting from atmospheric deposition
should be evaluated. Disturbance of biogeochemical processes due to atmospheric
deposition, including “nitrogen saturation”, is also one of issues to be evaluated.

31. Isotope ratios of some elements, such as sulfur, nitrogen/oxygen of NO3
− and metals,

are specific for their sources and/or changes through biological, geochemical or
geophysical processes. Isotopic analysis of the elements from rainwater to stream
water in a catchment may be informative for discussion of possible sources and
biogeochemical processes in the ecosystems. Use of such techniques should also be
considered for the catchment analysis.

32. Simulation model on soil and/or inland water acidification should be developed
based on the catchment analysis above. Changes in chemical properties in the
acidification process should be simulated in the model. Simulation modeling may
help us evaluate the current situation of the ecosystems. A common simulation model
applicable for the diverse ecosystems in the EANET region is highly desired. Trends
of soil and/or inland water acidification should also be predicted in future.

33. Direct effects of air pollution on plants may also induce hydrological and
biogeochemical effects in ecosystems. For example, it was suggested that ozone
altered watershed hydrology due to its effects on leaf transpiration and water use of
plants. Physiological changes of plants by air pollution may affect microbial
community in soil. In the future simulation model, direct effects of air pollution/acid
deposition on plants, and their relations to hydrological/ biogeochemical processes
should also be taken into account.

34. The quality of inland waters is being measured at several sites under the inland
aquatic environment monitoring (IAEM) program of EANET. In the revised
Technical Manual for IAEM - 2010, importance of rivers/streams and their
catchments is highlighted. The manual should be referred for catchment monitoring
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in addition to the Guideline. 

Identification of the areas susceptible to air pollution including acid deposition 

35. Areas or regions susceptible to air pollution/acid deposition should be identified to
conduct the monitoring effectively. As one of the previous activities in line with the
Strategy Paper, a map of watershed sensitivity to acid deposition was developed by
the NC in cooperation with the Task Force members, taking acid neutralizing
capacity of soil and surface geology into consideration. The initial goal of the activity
may be accomplished.

36. However, spatial distribution of air pollution/atmospheric depositions should also be
taken into account to identify actual risks in the region. As a trial harmonized with
this subject, one of the EANET countries developed the risk maps on acidification of
soil and watershed and the maps of estimated growth reduction by ozone for
representative species in their country. In the case of ozone, sensitivity of each tree
species was also taken into consideration. In the trial above, outputs from numerical
models on atmospheric depositions and ozone concentration were utilized to estimate
the risks.

37. Possibility of utilizing numerical models for the spatial distribution should be
considered to estimate actual risks at the national levels as well as regional levels.
Moreover, spatial datasets on plant growth, such as NPP (net primary production)
have recently been available for discussion on climate change. Such datasets may
also be informative for discussion on possible risks on nitrogen deposition, since the
growth rate must be related to nitrogen uptake in plants.

Up-scaling of the monitoring data and spatial evaluation

38. For spatial evaluation towards the long-term objective, up scaling of the monitoring
data should be discussed as the next step. Use of the following methodologies should
be discussed.

39. Based on the data in the basic survey and the catchment analysis, the condition of the
region should be estimated by the appropriate spatial modeling, and then described
on a map of the region. Regional data on atmospheric deposition may also be
required for the evaluation.

40. Regional assessment of possible impacts on ecosystems requires spatial data on
atmospheric deposition. Emission inventory and numerical model on transport and
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chemical processes in the atmosphere are essential for this work. Further steps should 
be discussed in the EANET community. 

41. Remote sensing technology may be helpful to describe the present condition on
forest health decline based on the data from the basic survey. The Sub-Manual
provides possible methodologies to utilize remote sensing technology. Satellite
image analysis is one of the potential tools to detect changes in tree conditions, such
as phonology, vitality of trees, etc. In particular for the susceptible areas to air
pollution/acid deposition, which were identified by the previous work in the Task
Force, applicability of the technique should be considered. Use of the existing
datasets by the remote sensing technology should also be considered. Practical
solutions to utilize such methodologies should be discussed in coming years.

IV. Collaboration with relevant networks/organizations

42. The progress of other initiatives in the Asian region related to air pollution/acid
deposition may be useful to EANET soil and vegetation monitoring such as
Long-range Transboundary Air Pollution in Northeast Asia (LTP) Project, Male
Declaration on Control and Prevention of Air Pollution and its Likely Transboundary
Effects for South Asia, etc. As for LTP Project, an expert meeting is held annually to
share the information on the monitoring and modeling activities of the countries
concerned. As for the Male Declaration, monitoring activities based on the action
plan and establishment of the databases are promoted in each country.

43. In Europe and the North America, much experience has been accumulated. In
particular, the Working Group on Effects (WGE) and its International Co-operative
Programmes (e.g. ICP Forests, ICP Vegetation, ICP Waters, ICP Integrated
Monitoring, etc.) under the CLRTAP (Convention on Long-range Transboundary Air
Pollution) in Europe can provide much useful information for the East Asian
activities, including its existing monitoring manual for UNECE region.

44. In the research field, the International Union of Forest Research Organization
(IUFRO), International Long-Term Ecological Research Network (ILTER), and
Asian Air Pollution Workshop (AAPW) may have the latest scientific information on
terrestrial ecosystems. As for IUFRO, Unit 8.04.00, “Air pollution and climate
change” may have relevant information. As for ILTER, collaboration with their
national networks, such as Japan LTER network (JaLTER) and Philippines LTER
network, can also be considered. As for AAPW, discussion sessions by scientists
have been held annually to exchange the latest knowledge on air pollution impacts in
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Asia.  

45. Collaboration with these relevant networks/organizations should be promoted for
future development of the EANET activities.

V. Overall strategy

46. The overall strategy to achieve the initial and long-term objectives described above
can be described as shown in Figure 1.

47. The initial objective is to describe the present status on soil and vegetation in the
EANET region, and it can also be one of steps toward the long-term objective.

48. For the long-term objective, another approach should also be promoted, especially
for description of present status on ecosystem. To achieve these steps, some issues,
such as promotion of catchment analysis and modeling, should be implemented.

49. Then, up scaling of these data should be discussed for spatial evaluation of impacts of
acidifying species and related chemical substances in the EANET region.

VI. Acknowledgements

50. This Strategy Paper is a product of the scientific discussions of the members of the
Task Force on Soil and Vegetation Monitoring. The brief history of the Strategy
Paper is as follows:
- Strategy Paper for Future Direction of Soil and Vegetation Monitoring of

EANET: adopted by SAC at its 2nd Session in Bangkok, Thailand in 2002
- Strategy Paper for Future Direction of Soil, Vegetation and related Ecosystems

Monitoring of EANET (2009-2014): adopted by SAC at its 8th Session in Hanoi,
Vietnam in 2008

- Strategy Paper for Future Direction of EANET on Monitoring of Effects on
Agricultural Crops, Forests and Inland Water by Acidifying Species and Related
Chemical Substances: adopted by SAC at its 14th Session in Incheon, Korea in
2014

- Strategy Paper for Future Direction of EANET on Monitoring of Effects on
Agricultural Crops, Forests and Inland Water by Acidifying Species and Related
Chemical Substances (update 2020): (to be) adopted by SAC at its 20th in 2020

- 668 -



Spatial evaluation of 
impacts of acidifying 
species and related 

chemical substances in 
the EANET Region 

[Major activities]  

Figure 1. Overall strategy for Future Direction of EANET on Monitoring of Effects on Agricultural Crops, Forest and Inland 
Water by Acidifying Species and Related Chemical Substances 

Present status on effects of 
acidifying species and 

related chemical substances 
on agricultural crops, forest 

and inland water 
Establishment 

of EANET 

[Initial objectives] 

 [Long-term objective] 

Up scaling of 
monitoring results 

Guideline for catchment-scale 
monitoring 

Basic surveys 
(monitoring on 

vegetation, soil, and 

inland water 

Catchment 
monitoring  

Modeling of 
ecosystem 

Technical manuals for soil and vegetation monitoring and inland 
aquatic environment monitoring 

Sub-manual on forest vegetation monitoring 

Present status on 
terrestrial and 

aquatic ecosystems 

Periodic review and 

update with the latest 

monitoring data 

- 669 -



Annex 

Specific activities for the term from 2021 to 2025 

1. The following activities were selected as the specific works to be promoted for the
period, taking account of priorities for the EANET and their feasibilities. Most of the
activities may needs additional external funds to reach their milestones. The
activities are expected to be implemented by forming sub-groups, if necessary.

2. To implement the specific activities effectively with assessment of the EANET data,
clear subjects should be set for the term from 2021 to 2025. Taking account of the
current situation of air pollution including acid deposition in the region, the
following subjects can be considered:
- Recovery of ecosystems from acidification: Phenomena suggesting the recovery

and their relationship with air pollution/atmospheric deposition should be
investigated. This is also important as validation of relevant measures/policies in
the region and each country.

- Loads of atmospheric nitrogen to ecosystems and its cycle: Nitrogen cycle is
listed as one of the most important earth-system processes in the concept of
“Planetary boundaries” and nitrogen cycle has already transgressed its boundary.
Atmospheric nitrogen has the important role in nitrogen cycle.

- Effects of ozone and PM on trees/crops: Ozone and PM are the current issue in
the region. Ozone is the most important phytotoxic stressors.

The interactions between air pollution and climate change should also be taken into 
consideration for the subjects above.  

3. Part of outcomes from the specific activities will be included in the next periodic
report of the EANET.

i. Accumulation of information on air pollution effects in forest area and
agricultural field

4. The latest scientific knowledge on air pollution effects in forest area and agricultural
field will be exchanged/accumulated through the relevant scientific meetings, such
as AAPW. The knowledge obtained will be shared among the EANET community as
well as the Task Force members: annually

5. Because tropospheric ozone is still one of the most phytotoxic stressors, a project
plan of the trial campaign for ozone effects in plants will be developed. External
grants from competitive research funds should be obtained to implement the plan: in
2021-2022

6. The trial campaign is expected to be conducted by the collaboration among at least
three or four countries, depending on grants obtained: in 2021-2023
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7. Possibility of collaborating other regional networks, such as ICP Forests and ICP
Vegetation, will also be considered to discuss ozone (or another air pollution) effects
on the continental scale: in 2021-2023

ii. Promotion of catchment analysis

8. The regular catchment-scale monitoring in existing EANET sites will be continued
by the respective countries. Technical/scientific cooperation among the relevant
countries is effective for the continuous monitoring and assessment of the obtained
data: annually/ periodically

9. The isotopic analysis has been applied to the EANET relevant catchment sites to
clarify elemental dynamics in the forest ecosystems. The similar approach will be
promoted at the national levels as well as the regional levels.

10. Effects of air pollution (such as ozone) on individual trees may also affect
hydrological processes on the catchment scale, which is closely related to climate
change. Multiple factors including climate change will be taken into consideration
for assessment of air pollution impacts on forest catchments. New design/scheme on
integrated assessment and monitoring will be discussed inside/outside the EANET
community.

11. Efforts should be made to obtain competitive research grants for further promotion of
the catchment analysis under changing environment..

iii. Promotion of regional impact assessment

12. The data on regional air pollution are expected to be complied and accumulated in
the EANET region in the near future. Accordingly, air pollution modeling will be
actively utilized in the EANET community. This will also contribute to regional
assessment of air pollution impacts on forest ecosystems and crops. Referring to the
outcomes from the “Workshop on regional impact assessment of atmospheric
deposition and air pollution on forest ecosystems”, held on 21-22 November 2019,
Niigata, Japan, possible design/ scheme on the regional impact assessment would be
discussed within the term.
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EANET/ WRIA/ 3 
Workshop on regional impact assessment of  
atmospheric deposition and air pollution on forest ecosystems 
21-22 November 2019, Niigata, Japan

Summary of the workshop 

I. Introduction
1. “Promotion of information exchange - Information exchange on clean air technologies

and regional impact assessment through workshops, seminars, etc.” is one of the activities
described in the Medium Term Plan for the Acid Deposition Monitoring Network in East
Asia (EANET) (2016-2020). Additionally, “promotion of research activities on regional
impact assessment to plants and ecosystems” is also described in the medium term plan.

2. The EANET has been accumulating monitoring data since 2001. However, the number of
monitoring sites is still limited and impacts of air pollution/total atmospheric (wet + dry)
deposition have not been enough assessed on the East Asian scale. It was expected that the
information exchange on regional impact assessment would be promoted referring to the
long-term experience of the European networks in this field.

3. Taking account of the situation above, the “Workshop on the regional impact assessment
of atmospheric deposition and air pollution on forest ecosystems” was held on 21 – 22
November 2019 in Niigata, Japan, in cooperation with the International Co-operative
Programme on Assessment and Monitoring of Air Pollution Effects on Forests (ICP
Forests) under the Convention on Long-range Transboundary Air Pollution (CLRTAP),
United Nations Economic Commission for Europe (UNECE).

4. The workshop was held for the following objectives:
- To exchange information on the current condition of atmospheric deposition/ air

pollution;
- To exchange information on the regional impact assessment of atmospheric

deposition/ air pollution on forest ecosystems
- To discuss possibility of scientific cooperation between ICP Forests and EANET

5. In addition to the objectives above, the oral presenters took the following subjects into
consideration for preparation of their presentations.
- How the monitoring data/their studies have contributed to regional impact

assessment.

EANET/SAC 20/9/2_Attachment 4
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- How the monitoring data and the assessment have contributed to policy making in
the region.

- What kind of collaborations can be considered between the regions in the near future.

6. The workshop was participated by scientists/experts from EANET community and
European networks including ICP Forests and International Cooperation Programme
Modelling and Mapping (ICP M&M) under CLRTAP, UNECE. Scientists from China and
Japan also participated as resource persons. The list of the workshop participants is
attached as annex (EANET/ WRIA/ Info. 1).

II. Opening of the workshop
7. Prof. Wilfredo M Carandang, Chair of Task Force on Soil and Vegetation Monitoring of

EANET, opened the workshop.

8. Dr. Shiro Hatakeyama, Director General of Asia Center for Air Pollution Research
(ACAP), made welcome remarks from the Network Center for EANET (NC). He
emphasized necessity of knowing the impact of acid deposition and related air pollutants
in East Asian region. One of objectives of EANET is to provide useful inputs for
decision-making at local, national and regional levels aimed at preventing or reducing
adverse impacts on the environment caused by acid deposition. Thus, in the Medium Term
Plan for EANET (2016-2020), information exchange and promotion of research activities
on regional impact assessment are included as the activities. He expected the participants
to exchange the relevant information through the workshop and attain scientific
cooperation between ICP Forests and EANET in the near future.

9. Dr. Marco Ferretti, Chairman of ICP Forests, made the introductory remarks. He
introduced that the year 2019 was the 40th anniversary of the Convention on Long-Range
Transboundary Air Pollution (CLRTAP, today termed Air Convention). As one of the
monitoring programs under Working Group on Effects (WGE) of the Convention, ICP
Forests has been carrying out monitoring and assessment of air pollution effects on forest
ecosystems in Europe since 1980s: ICP Forests was officially launched in 1985. He
pointed out that regional assessment of air pollution impacts has certainly contributed to
policy decision-making in Europe. Moreover, he explained that monitoring is necessary
even after emissions of air pollutants are reduced, because:
- Effects may last decades after the reduction of pollutants.
- It is important to keep a monitoring system operational to have an early warning
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system for emerging issues. 
- As a matter of fact, the European program is now important also for climate change,

biodiversity, and sustainable forest management.
Finally, he emphasized that the workshop would be an excellent opportunity to share and 
compare the European knowledge and experience with colleagues from EANET, and to 
promote further co-operation in the future. 

III. Scientific Sessions

Session 1: Current status of air pollution in Asia 
10. Scientists from the EANET community made presentations to introduce the current status

of air pollution in Asia. Prof. WM Carandang chaired the session.

11. The scientific presentations in this session included:
- Long-term trends of anthropogenic emissions of air pollutants in Asia (presented by

Jun’ichi Kurokawa)
- Calculation of emission from transport in major cities in Vietnam and estimation of

emission in 2020 (presented by Tuong Nguyen Thanh)
- Improving monthly NH3 emissions in China based on inverse model and observed data

(presented by Miaomiao Cheng)
- Major outcomes from the EANET deposition monitoring (presented by Tsuyoshi

Ohizumi)
- EANET ecological monitoring in a changing atmospheric environment in Asia (presented

by Hiroyuki Sase)

Session 2: European history on the regional impact assessment 
12. Representatives from the Coodination Centre for Effecs (CCE) of ICP M&M and

Programme Coordinating Centre (PCC) of ICP Forests made presentations to introduce
European history on the regional impact assessment. Dr. M. Ferretti chaired the session.

13. The scientific presentations in this session included:
- European history on regional impact assessment (presented by Thomas Scheuschner)
- ICP Forests: Long-term, large-scale and policy-relevant forest monitoring in Europe

(presented by Kai Schwärzel)

Session 3: Poster session 
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14. Scientists/experts from the EANET community made short-oral presentations (1 minutes
each)  to introduce their posters. Totally, 14 posters were introduced.

15. Individual discussions were made for the respective posters among the participants.

Session 4: Regional assessment of the monitoring data in Europe 
16. Scientists from the Scientific Committee and the Expert Panels (EPs) of ICP Forests made

presentations to introduce European history on the regional impact assessment. Dr. M.
Ferretti chaired the session.

17. The scientific presentations in this session included:
- 30 years of deposition monitoring in European forests – are sulphur and nitrogen still an

issue? (presented by Arne Verstraeten)
- Impacts of air pollutants on soil and soil solution chemistry as revealed by the UNECE

ICP Forests monitoring programme (presented by Henning Meesenburg)
- Large-scale assessments of ozone effects on symptom development and forest growth

(presented by Marcus Schaub)
- Monitoring of tree condition as a part of UNECE ICP Forests: pressures, damage and

trends (presented by Nenad Potočić)
- Long-term growth monitoring in European forests (presented by Tomislav Levanic)

Session 5: Trials on national/regional assessments of atmospheric impacts in East Asia 
18. Scientists from the East Asian countries made presentations to introduce trials on

national/regional assessments of atmospheric impacts in the region. Dr. H. Sase chaired
the session.

19. The scientific presentations in this session included:
- Transition of atmospheric N deposition in China and its implications (presented by

Xuejun Liu)
- Regional impact assessment on acidification/N saturation in the East Asia: a critical

loads approach (presented by Naoyuki Yamashita)
- Estimation of atmospheric deposition load and its effects on nutrient dynamics in forest

ecosystems using Sr and Pb isotopes in soil (presented by Rieko Urakawa)
- Ozone impacts on Japanese forest tree species (presented by Makoto Watanabe)
- Effects of ozone pollution on Chinese woody plants: an overview (presented by

Zhaozhong Feng)
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Major discussions in the Scientific Sessions 
20. Highlights of all the presentations above are shown in the abstract book of the workshop

(EANET/ WRIA/ 2).

21. Active scientific/technical discussions have been made for the respective topics. Major
discussions relevant to the workshop scope included the following:
i. It was pointed out that the number of ground observation was still limited in the East

Asian region and therefore satellite observations and chemical transport models have
been used as effective tools to elaborate emission inventory in the region.

ii. It was informed that the EANET has been discussing possibility of sharing the
national air pollution data of the respective countries in the network. If these data
were available, a state of air pollution would be some more precisely clarified in the
region.

iii. In a few EANET sites, where acidification of lake/river water was reported, increase
of pH and decrease of SO4

2− and NO3
− concentrations have been recently observed

with decrease of atmospheric S and N deposition. It was pointed out that continuous
monitoring would be important to identify whether the phenomena were actual
“recovery from acidification” or not.

iv. The Critical Load concept has been used to evaluate reduction of the emissions as an
effect-base evaluation tool. Despite considerable progress, there are still hot spots in
the exceedance maps for acidification and eutrophication in Europe. As it is inherent
to the Critical Load concept, both deposition level and ecosystem sensitivity
contributed to the distribution of the hotspots in these maps.

v. National Emission Ceilings (NEC) Directive is set to reduce emissions of
atmospheric pollutants in the European Union (EU) Member States. Monitoring
programs under the Air Convention, including ICP Forests, will contribute to provide
knowledge for the assessment of the effectiveness of the NEC-Directive in protecting
the environment.

vi. Contribution of science to decision-making in air pollution policy is essential. It was
suggested that the work carried out under the WGE contributed to science-based air
quality policies at the international level in Europe.

vii. The monitoring network of ICP Forests is very large with several thousands plots. It
is a big challenge to obtain funding to maintain the large network. It was suggested
that coordination with other initiatives, such as NEC-Directive of EU, would be
effective to exploit synergies.
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IV. Summary discussion/ closing of the workshop

22. Before closing the workshop, Dr. H Sase as the workshop organizer noted the following
points:
- Monitoring must go on.
- Regional impact assessments based on the monitoring data have been certainly

contributing for policy making on air pollution abatement in Europe.
- Quality assurance and quality control (QA/QC) is essential to accumulate high

quality data.
- Even after the emissions are reduced enough, monitoring should be continued:

• To confirm recovery (or to identify other alterations) with reduction of air
pollution

• To contribute to other environmental issues, such as climate change

23. Dr. M Ferretti summarized the workshop with the following conclusive remarks:
- In Europe, the regional impact assessment has contributed to policy making on air

pollution abatement. They contributed evidence and advance knowledge on air
pollution effects on forest health, growth, diversity, and biogeochemistry.

- In East Asia, efforts should also be made to further promote regional impact
assessments to provide scientific inputs useful for policy making. Some constraints,
such as limited number of the sites, large variation of ecosystem conditions, etc. were
also pointed out.

- Modeling and satellite observation needs to be more integrated to support and extend
assessment. High quality of the monitoring data is essential to validate the output of
these different approaches.

- Collaboration between regions could start from: (i) selected topics, e.g. ozone
impacts, N deposition, interaction between air pollution and climate change. The
latter is becoming a key topic for the Air Convention. (ii) Selected activity:
continuing exchange through joint workshops/conferences, training, and
publications.

- Collaboration will broaden our views on forest ecosystems in the northern
hemisphere, and deepen our understanding of the ecological dynamics and forest
ecosystem functioning in the respective regions.

24. Dr. Erdenebat Eldevochir, Deputy Director General of ACAP, made closing remarks from
the NC. He emphasized that all the participants have successfully accomplished the aim of
the workshop that was to exchange information on the current condition of atmospheric
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deposition/air pollution and the regional impact assessments. Moreover, based on two days’ 
discussion, they could identify a possible future cooperation between EANET and ICP 
Forest. Finally, on behalf of the Asia Center for Air Pollution Research, he expressed his 
sincere appreciations to all of the participants for their contributions to the workshop. 

25. Prof. WM Carandang officially closed the workshop.
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