
1

The Third Asian Air Pollution Workshop (AAPW-3)

1. Time and venue
Date: 20 October – 22 October 2017
Venue: Tokyo University of Agriculture and Technology (TUAT)

3-5-8 Saiwai-cho, Fuchu, Tokyo, Japan

2. Organization
International organizers
Kazuhiko Kobayashi (The University of Tokyo)
Zhaozhong Feng (Chinese Academy of Science)

Local organizers
Makoto Watanabe, Yoshiyuki Kinose and Takeshi Izuta
(Tokyo University of Agriculture and Technology)

3. Participants
In total 40, of which 27 from Asia and 13 from the rest of the world.
See Appendix A for details.

4. Objective
AAPW-3 was organized to offer a venue of meeting for the scientists concerned about the air
pollution impacts on vegetation in Asia. Following the tradition of the Air Pollution Workshop
in North America, the prime activity at the workshop was discussions rather than
presentations. It was hoped that the discussions at the workshop would facilitate the
participants to develop long-term collaborations across borders of nations in Asia and in the
world.

Major foci of the discussions were:
 Effects of air pollution on plant metabolism
 Interactions between air pollutants and plants/ecosystem
 Multi-factor effects on the function of ecosystem
 Monitoring, modeling and assessment
 Policies to mitigate air pollutants and theirs effects
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5. Program

20 October, 2017 (Friday)
13:00-14:00 Registration for all participants
(Multipurpose room of Building No. 2)
14:00-16:30 Plenary session (Multipurpose room)
14:00-14:10 Opening remark: Prof. Kazuhiko Kobayashi
14:10-15:10 Keynote speech 1

Prof. Kazuhide Matsuda
Dry deposition processes of atmospheric nitrogen and sulfur into forest

15:10-15:30 Break
15:30-16:30 Keynote speech 2

Dr. Yoshihiro Nakashima
Studies for the trace species in ambient air relevant to the formation of
the photochemical oxidants

16:30-18:00 Poster session with coffee and snacks
(Open space near multipurpose room)

18:00 Adjourn

21 October, 2017 (Saturday)
9:00-10:00 Keynote speech 3

Dr. David A. Grantz
Air pollution impacts on plant water relations

10:10-12:10 Group discussion
Group A (Multipurpose room):

Effects of air pollution on plant metabolism
Chair: Prof. Elina Oksanen
Rapporteur: Dr. Masahiro Yamaguchi

Group B (Room 2-14):
Interactions between air pollutants and plants /ecosystem
Chair: Dr. Hiroyuki Sase
Rapporteur: Dr. Yasutomo Hoshika

12:10-13:30 Lunch break
13:40-14:40 Keynote speech 4

Dr. Xu Yue
Ozone and haze pollution weakens ecosystem productivity in China
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14:50-16:50 Group discussion
Group C (Multipurpose room):

Multi-factor effects on the function of ecosystem
Chair: Professor Zhaozhong Feng
Rapporteur: Dr. Vicent Calatayud

Group D (Room 2-14)
Monitoring, modeling and assessment
Chair: Dr. Alessandra De Marco
Rapporteur: Dr. Xu Yue

17:00 Adjourn
18:00 Banquet at local restaurant (optional)

22 October, 2017 (Sunday)
9:00-10:00 Discussion (Multipurpose room)
Group E: Policies to mitigate air pollutants and theirs effects

Chair: Dr. Elena Paoletti
Rapporteur: Dr. Evgenios Agathokleous

10:00-10:20 Break
10:20-12:00 Plenary session (Multipurpose room)

Reports of the group discussions (10 min in each)
Group A: Dr. Masahiro Yamaguchi
Group B: Dr. Yasutomo Hoshika
Group C: Dr. Vicent Calatayud
Group D: Dr. Xu Yue
Group E: Dr. Evgenios Agathokleous

11:10-11:50 General discussion
Cochairs: Profs. Kazuhiko Kobayashi and Zhaozhong Feng

11:50-12:00 Concluding speech: Dr. Makoto Watanabe
12:00-13:00 Lunch break
14:00 Excursion to Meiji Shrine (optional)

6. Records of the workshop

6.1. Opening address (Kazuhiko Kobayashi)
 Since 1969 in North America, the Air Pollution Workshop has brought together

persons involved in air pollution research related to vegetation for informal exchange
of ideas and information.

 At this time, we want to do the same for Asia hoping that it will facilitate
collaborations among scientists in this region under rapidly increasing threats of air
pollution to ecosystems and agriculture.
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 Same with the previous AAPW, the objectives of the AAPW-3 are to get to know each
other particularly for young scientists to have chances to meet the old guys, to
exchange new results, ideas, information of projects and instruments etc., and to have
fun together and make friends.

6.2. Keynote speech

There were four keynote speeches. The summary of each speech is found in Appendix B
 Keynote speech 1: Prof. Kazuhide Matsuda

Dry deposition processes of atmospheric nitrogen and sulfur into forest
 Keynote speech 2: Dr. Yoshihiro Nakashima

Studies for the trace species in ambient air relevant to the formation of
 Keynote speech 3: Dr. David A. Grantz

Air pollution impacts on plant water relations
 Keynote speech 4: Dr. Xu Yue

Ozone and haze pollution weakens ecosystem productivity in China

6.3. Poster presentations

In total, 28 posters were presented. They addressed
 Polluting agents including ozone (17), particulate matter (2), nitrogen deposition (2),

and others (3)
 Vegetation types: trees (14), agricultural crops (6) and others (3)
 Study approach: Experiment (15), field survey (10) and others (3)

6.4. Group discussions
Group A. Effects of air pollution on plant metabolism
(Chair: Elina Oksanen, Rapporteur: Masahiro Yamaguchi)
 Plant response to O3 could be part of that to oxidative stress such as drought and

pathogen, because the O3 is more “recent topic” for the plants in the time scale of
evolution.

 It is necessary to compare and integrate the response of plant metabolism including
gene expression pattern to O3 not only within O3 experiments but also with other
oxidative stress study. For this purpose, it is important to share the information on the
way of choosing the target leaf and time when the leaf was sampled for the
measurement.

 There are two countermeasures to O3 damage on crops: “breeding and selecting
tolerant cultivar” and “using protectants like ethylene diurea (EDU)”.

 For the breeding and selection, chamber experiment, comprehensive analysis of gene
expression and gene modification techniques are useful, but the latter two techniques
needs the knowledge about the mechanisms underlying the O3 tolerance.



5

 According to the preliminary experiment of Md. Ashrafuzzaman (University of Bonn,
Germany), EDU could react directly with O3 without causing any changes in gene
expression, which requires an experiment for validation.

Group B Interactions between air pollutants and plants/ecosystem
(Chair: H Sase, rapporteur: Y. Hoshika)
 The chairman introduced studies of workshop members at different scale (1, Single

leaf level; 2, Stand and plant level; 3 Ecosystem level). This formulated a common
understanding regarding current studies and problems.

 Effects of nitrogen (N) deposition on biodiversity were discussed. In addition to the
lichen monitoring by ICP Forests in Europe, a study in China was introduced.
According to the study, increasing N deposition may reduce the diversity of plant
species in southern part of China. At the same time, the current situation of emission
and deposition of pollutants in Asian countries was discussed. The group confirmed
that more studies should be conducted on the effects of air pollution (e.g., an increase
of N deposition) on biodiversity in Asian countries.

 More data sharing is needed for international research network. Data sharing form (list
of contributors, parameters) has been proposed (by Prof. ZZ. Feng).

 Working progress in China for the selections of wheat cultivars according to the
sensitivity to O3 was introduced. Further studies should be promoted for other major
species.

 PM and O3 removal capacity by various species in the city should be considered as an
important research topic from the point of view of “Urban Forest”. A unique study at
monitoring tower in a “metropolitan” forest in Japan was introduced. In addition,
more studies are needed about BVOCs emissions from urban forest. Working progress
of BVOCs emissions by Japanese group was introduced. They reported recent results
of ozone interaction with BVOC emission in oak species native to Japan.

Group C. Multi-factor effects on the function of ecosystem
(Chair: Z.Z. Feng, Rapporteur: V. Calatayud)
 The interactions are often studied with the combination of O3 stress and different N

deposition scenarios. The topic still remains important as for example N deposition in
China is high and has been increasing in parts of Japan. Furthermore, several Asiatic
species are known to be relatively sensitive to O3.

 More attention should be paid to incorporate other factors in multifactorial
experiments. In particular, more studies are needed on the interactions of pollutants
and both stresses of water shortages and flooding.

 An increase in bark beetle attacks in relation with air pollutants and climate change is
another relevant topic which deserves more attentions.



6

 Free air facilities for O3 fumigation and CO2 enrichment offer an excellent framework
for multifactor effects studies. Studies on O3xN and warmingxCO2 interactions have
been conducted in Asian crops such as wheat and rice. Responses and interactions
with N were different among varieties, and an increase in temperature may offset the
positive effects of CO2 on yield. However, little is known on many other crops.

 For understanding the effects of pollutants on the water cycle, it is also important to
go beyond measurements at leaf level toward ecosystem level studies. Sap-flow
techniques, isotope studies and possibly eddy covariance measurements will become
more important in the future. Predictions on future changes in the water cycle due to
elevated O3 should be verified with experimental data.

 A newly established O3 FACE facility in China is expected to make important
contributions to better understandings of biogeochemistry and C sequestration taking
into account multi-factor effects.

 Efforts in the Asian air pollution community should be made on joint research and by
sharing methodologies. A kind of textbook for AP area in which many researchers
could be involved was proposed as a practical target to increase researcher’s
collaboration.

Group D. Monitoring, modeling and assessment
(Chair: Alessandra De Marco, rapporteur: X.Yue)
 Models are useful tools to interpret monitoring data and perform large-scale

assessment. Different model types can be defined based on their application purposes
(e.g., prediction of air quality, assessment of pollution impact), spatial scales (global,
regional, or site), and logical structures (statistical, dynamical, or process-based
parameterization). For air quality modeling, large uncertainties exist due to the
discrepancies in model parameters, physical processes, and emission inventories.
Intercomparison of models and inventories is a good approach to reduce modeling
uncertainties.

 Monitoring data are essential for parameter calibrations and model validations.
Currently, monitoring network is rich in U.S. (e.g., IMPROVE, CASTNET) and
Europe (e.g., EMEP), but not abundant in East Asia due to the lack of uniform criteria
and the limit in spatiotemporal coverage. Furthermore, measurements from lab or field
experiments might be different from those in the real world, and instantaneous
measurements may not represent the long-term responses. As a result, we suggest to
perform data integration with available measurements, such as nitrogen deposition and
ozone impact. In addition, combining short-term lab experiments with long-term
ambient observations provides a complete reference for the assessment.

 Assessment is an ultimate purpose of monitoring and modeling. Multiple metrics can
be used for the assessment of pollution impacts, such as critical levels/ thresholds, and
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visible injuries. However, different criteria for these metrics may result in
uncertainties in the assessment. For example, damaging thresholds of ozone to plant
might differ between the estimates using GPP loss and those using growth response.
Furthermore, controversial opinions exist for identifying ozone damaging symptoms.
A good way to reduce such uncertainties is to refine those metrics for specific processes
(linear or nonlinear), regions (Europe or Asia), and plant species (trees or grass).

Group E. Policies to mitigate air pollutants and their effects
(Chair: E. Paoletti, rapporteur: E. Agathokleous)
 Air pollution issues are intrinsically policy-related and therefore scientists should

work for transferring their results to policy makers
 More scientific knowledge is needed before Asia can apply a critical level approach

for regulatory purposes
 Both air quality control and breeding for tolerance are needed in order to enhance crop

yield and improve ecosystem health in Asia
 There is a need for Asian scientists to improve communication within and outside the

scientific community. Therefore, it was established to publish an AAPW-3 report
published in an international journal, and to address a short, simple text to the national
authorities of the country where the AAPW is organized.

6.5. Plenary discussions on this and future AAPWs (Chair: Kazuhiko Kobayashi)
 Everyone enjoyed this workshop and agreed to hold AAPW-4 in the next year.
 Research progresses since AAPW-2 were confirmed.
 Fuchu Declaration is suggested and its wording would be considered by the Japanese

participants.
 A position paper based on summaries of AAPW-1 to AAPW-3 is also discussed. Profs.

Kobayashi and Feng are responsible for publication of the article.
 Coordination between the workshops in North America, Europe and Asia such as Air

Pollution Workshop in North America, ICP vegetation and ICP forest, would be
desirable, but we do need Asian workshop for the ease of participation by students and
young scientists in this region.

 Indian scientists should be invited to join this workshop. It is hoped to hold a future
AAPW (AAPW-5 if possible) somewhere in India.

6.6. Excursion to Meiji shrine
 The participants visit to the Man-made forest in Meiji Shrine located in the center part

of Tokyo. Prof. Koike (Hokkaido University) explained the history of afforestation
with evergreen broad-leaved trees with consideration of air pollution impact. The visit
to the forest in the middle of pouring rain of the Typhoon #21 shall be one of the
memorable events in the history of AAPW.
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7. AAPW-4, the next workshop
The AAPW-4 shall be held in Nanjing, China in October 2018. The local contact is Profs.
Jianguo Zhu (jgzhu@issas.ac.cn) and Haoye Tang (hytang@issas.ac.cn) of Institute of Soil
Science, Chinese Academy of Sciences, Nanjing China.

APPENDICES

A. Participants
A1. Number of participants

Total number: 40 (Japan: 17, China: 10, Italy: 5, Finland: 2, USA: 2, France: 1,
Germany: 1, Spain: 1)

Banquet: 27
Poster presentation: 24
Excursion: 27

B. Full program
See separate pdf file: AAPW-3_Program.pdf

C. Photos
C1. The group photo
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C2. Poster session

C3. Group discussion session
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C4. Banquet

C5. Excursion in Meiji Shrine


