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The SecondAsian Air PollutionWorkshop (AAPW-2)

1. Time and venue
Date: 21 October – 24 October 2016
Venue: Research Center for Eco-Environmental Sciences, Chinese Academy of

Sciences, Beijing, China

2. Organization
International organizers: Kazuhiko Kobayashi and Zhaozhong Feng
Local organizer: Zhaozhong Feng

3. Participants
In total 60, of which 49 fromAsia and 11 from the rest of the world.
See Appendix A for details.

4. Objective
AAPW-2 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,
 Multi-factor effects on the function of ecosystem,
 Monitoring, modeling and assessment,
 Interactions between air pollutants and plants/ecosystem
 Policies to mitigate air pollutants and theirs effects.
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5. Program

Oct. 21 (Fri.): Arrival to Beijing and check-in at hotel (own)

Oct. 22 (Sat.)
8:30-9:30 Registration (Room 601 of Building No. 2, RCEES)
9:30-12:10 Plenary session (Room 601 of Building No. 2, RCEES)
Opening remark (10 min): K. Kobayashi
Keynote speech 1. (30 min): D. Fowler
Keynote speech 2. (30 min): A.H. Chappelka
Keynote speech 3. (30 min): H.Q.Tian
Keynote speech 4. (30 min): T. Zhu

12:10-13:00 Lunch break
13:00-14:30 Poster session (Room 601 & 503). Poster to stay displayed during
the workshop. Snacks and drinks to be served

15:00-17:30 Group discussion
Group A. (Room 601): Group A. Effects of air pollution on plant metabolism
Group B. (Room 508): Multi-factor effects on the function of ecosystem

Oct. 23 (Sun.)
9:00-12:00 Group discussion
Group C. (Room 508): Monitoring, modeling and assessment
Group D. (Room 608): Interactions between air pollutants and
plants/ecosystem

12:00-13:00 Lunch break
13:00-14:30 Discussion
Group E. (Room 608): policies to mitigate air pollutants and theirs effects
15:00-17:00 Reports of the group discussions
Plenary discussion:
Concluding speech (10 min.) ZZ. Feng

17:30- Dinner at a local restaurant (optional)

Oct. 24 (Mon.)
Excursion (optional): A one-day bus trip to field experimental station
Departure from Beijing: 9:00 am (subject to changes)
Destinations: Mangshan National forest park and O3-FACE sites at
Tangjiapu village, Yanqing District, Beijing
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Arrival at Beijing: 4:00 pm (subject to changes)
6. Records of the workshop

6.1. Opening address (K. 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.

 Same with the AAPW-1, the objectives of the AAPW-2 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 lectures
KL1 (Prof. & Dr. D. Fowler)
 A brief overview of the status of air quality monitoring in Europe since

Clean Air Act in UK
 The NH3 emissions contribute to air pollution, especially for PM. No

trends in wet NH4 and total reduced N deposition were found in UK over
30 years.

 Revisions of UK emissions of NO2 and NH3 seem necessary, and in the
case of NH3, emissions should be more closely coupled to ambient
conditions.

 Large contribution of N to PM (20% on average and up to 50% in
episodes).

 Made a comparative analysis on the long-term impact of air quality on
ecosystems and human health between Europe and China.

 Provided some suggestions for air quality control in Asia.

KL2 (Prof. & Dr. A.H. Chappelka)
 A brief review of exposure facilities to investigate the air pollutant ozone

effects on US forest.
 The interaction of loblolly pine seedlings inoculated with root infecting

fungi associated with Southern Pine Decline and ozone.
 Diet selection and nutrient utilization by a model herbivore (Oryctolagus
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cuniculus) receiving ozone-exposed forage

KL3 (Prof. & Dr. HQ Tian)
 Assess the crop productivity in monsoon Asia and its responses to climate

change and air pollution using DLEM.
 While ozone pollution caused 2-3% decrease in global cropland NPP,

Asian regions show larger loss (6-10%) of crop productivity than other
regions.

 Drought and ozone pollution together result in a larger loss than
individual factor, indicating an interactive effect between the two factors.

 Put forward the necessity and possibility of prediction and simulation
studies of the future use of terrestrial ecosystem model coupled effects of
climate change and air pollution on the ecological system of the area.



KL4 (Prof. & Dr. T. Zhu)
 PM2.5 pollution affects a large number of areas in China, lasts for several

days, occurs frequently in the east region and occur more often in winter.
 The source of air particulate pollutants in China was analyzed.
 83% of Chinese population lived in regions that exceed the Ambient Air

Quality Standards of 35 μg m-3 (WHO IT-1 ), while only 32% of the
world population lived in areas exceeding IT-1. 1.3 Million Premature
mortalities attributable to PM2.5 in 2013, China.

 Air pollutants levels are proportional to population density.
 Choose the right policy instruments to reduce air pollution in China, e.g.

integrated multi-pollutant control, regional coordinated air pollution
control.

6.3. Poster presentations
In total, 24 posters were presented. They addressed
 Polluting agents including ozone (19), particulate matter (3), and nitrogen

deposition (2), and covered
 Vegetation types: trees (14) and agricultural crops (6).

6.4. Group discussions
Group A. Effects of air pollution on plant metabolism (Chair: A H Chappelka,

Rapporteur: MWatanabe)
 Plant response to ozone is not included in evolution. Understanding the

mechanism in physiology, molecular biology is important
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 Antiozonant EDU (Ethylene diurea) can be used for monitoring/
assessment, but not for protection. Good research tool especially in the
field with no electricity, and the countries without O3 fumigation facility.
Which way is better need to discuss more?

 To understand “effects of air pollutant on plant metabolism”, we should
use fine scale analyses, e.g. Omics (genomics, proteomics, metabolomics).
We have technologies!

 Detoxification of ozone (ascorbate?), biotic interactions, (competition,
symbioses, parasitism, herbivory, infection), below ground processes esp.
decomposition (quality of litter, root turnover), carbon allocation
(above/below ground growth, defense chemicals), and difference between
angiosperm and gymnosperm should be concerned in the future.

Group B. Multi-factor effects on the function of ecosystem (Chair: R.
Matyssek, Rapporteur: T. Koike)

 Although air pollution regimes (e.g. O3) were enhanced in the troposphere,
many pollutants are intrinsic component. They have complex interaction
of climate and global change.

 Plasticity in plant and ecosystem responses, principle of success in
evolution, fact to be accepted, by ecological research and coped with.

 Multi-factors in China: O3-CO2, O3-N, O3 and drought (trees), O3-N
(crops, O3-aerosol under discussion). Priority multi-factors are CO2, O3,
and climatic factors, insects. N deposition very important for ecosystem
O3-N interaction.

 How to link different factors from plant mechanism N deposition
application from top as rain

 Communications with policy-makers are important yet lacking in this
region. A framework like LRTAP Convention in Europe is needed so that
science directly feeds into policy-making process.

 LRTAP Convention started when scientists alerted policy to acid rain
impacts, e.g. forest die-back. The convincing evidences could come from
field observations and economic assessment of the crop losses

Group C. Monitoring, modeling and assessment (Chair HQ Tian, rapporteur:
X.Yue)

 Existing monitoring networks were identified: EMEP and ICPs in Europe,
EANET in East Asia, IMPROVE, CASNET, etc in U.S. China has many
independent networks, including atmospheric chemistry, acid deposition,
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and carbon fluxes, but most of these networks are not integrated.
Collaborations between the monitoring networks and establishment of the
Supersites would facilitate validation of air chemistry models against
observations.

 On the modeling side, physiological process-based models are required to
represent the complexity of ecosystem functions. Model complexity
depends on research objectives (crop yield/ photosynthesis/ ozone impact),
as well as the time scale (days, years, or future projection) and data
availability.

 However, modeling and monitoring are usually separate. We need to
coordinate between these two communities. Firstly, the people from
monitoring should know what kinds of data are needed for model
development. Therefore, we can start from a few sites, such as O3-FACE
site, to know what kind of impact variables are in need.

 Three-five risks with a focus on plant were proposed to do assessment.
For example, how air pollution affects ecosystem health, carbon cycle,
food security, and hydrological cycle

 The impacts of O3, N, CO2, and PM on forest carbon sequestration and
crop yield can be assessed by 3-6 models in East Asia, South Asia, and
Southeast Asia.

Group D. Interactions between air pollutants and plants/ecosystem (Chair: ZZ
Feng, rapporteur: V. Calatayud)

 It is important to study PM and O3 removal capacity by different species
and use these species in the city. Eddy covariance technique is reported as
a relevant technique in this context. In Japan one tower in urban forest
area at different levels. But other problems associated with trees such as
the BVOCs emissions (later) or pollen allergy problems should be
considered. More information is needed on the BVOCs emissions by
different species under real conditions. Models should be validated with
measured data.

 The number of studies on O3 effects on crops in Asia is increasing. For
wheat as a well-studied crop, ozone induces a decrease of 10% in
productivity. However, less information is available from India. A
common problem for risk assessment is that most of the monitoring
stations are in urban and suburban areas so that more stations should be
placed in cropland areas.

 More work should be done on the selections of cultivars according to the
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sensitivity to O3. Develop response relationships for more species. Studies
on quality should also be focused on.

 Reports of impacts of ozone on trees rooted in the field are still scarce in
Asia. Epidemiological studies are also a promising and scarcely explored
approach, i.e., field studies linking O3 levels to tree defoliation, visible
injury or growth. It could be mixed with modelling.

 With such high N levels in China, effects on native sensitivity species and
community should be expected. It would be important to identify these
communities. It would be interesting to compare the possible effects of
dry deposition and wet deposition.

 Experimental approaches as fumigation with NH3 was commented, would
be important that adequate measurements of stomatal conductance are
carried out in order to be able to mix different datasets and propose new
flux-based critical levels.

 To understand the plant responses to O3 considering modifying factors
such as drought, which could be accounted for metrics such as the POD.

Group E. Policies to mitigate air pollutants and their effects (Chair: K.
Kobayashi, rapporteur: E. Oksanen)

 The knowledge of the importance of ecosystem health should be
transferred to policy makers and stake holders, as connected to air
pollution.

 Ammonia should be included in clear air/emission control actions,
globally, although it is still very difficult because of the industrial and
economical aspects

 Active cooperation and networking between Chinese/Asian
/European/American scientists is necessary and we can do it.

 More monitoring and modelling is needed, but more years needed to get
data in Asia.

 Education in this field is highly important to face the different air
pollutant problems in future – Our responsibility, multidiciplinary aspects

 Increase the resistace of plants (forest/agricultural ecosystems) by plant
breeders, so we need to give data/results for the breeding efforts.

6.5. Plenary discussions on this and future AAPWs
 Everyone enjoyed this workshop and agreed to hold AAPW-3 in the next

year.
 Structure of AAPW-3 would follow that of AAPW-2 with possible
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addition of policy-development to the topics of the discussion.
 Coordination between the workshops in North America, Europe and Asia

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 somewhere in India.

6.6. Excursion to Mangshan National forest park and O3-FACE sites
 Visit to the facility for free air concentration enhance (FACE) exposure of

trees to elevated O3 at Tangjiapu village, Yanqing District, Beijing. Photos
at the end.

 Visit to the Manshan National forest park…

7. AAPW-3, the next workshop
The AAPW-3 shall be held in Tokyo, Japan in 2017. The local contact is Prof.
Dr. Takeshi Izuta (izuta@cc.tuat.ac.jp) and Dr. Makoto Watanabe
(nab0602@cc.tuat.ac.jp) of Tokyo University of Agriculture and Technology,
Fuchu, Tokyo, Japan.

It is now proposed to hold AAPW-3 on 20 ~22 October 2017 just prior to the
Biennial conference of IUFRO RG 7.01.00 in Tokyo. Please inform Prof. Izuta
of any conflicts of schedules.
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APPENDICES

A. Participants
A1. Number of participants
Total count: 60, broken down by the address of affiliation as

Japan: 6, China: 43, Finland: 1, France: 1, Germany: 1, Italy: 3, Spain: 1,
UAS: 3, UK: 1,

Banquet: 39
Poster presentation: 24
Excursion: 15

A2. List of participants
See separate EXCEL file: AAPW-2_Email address and affiliation.xlsx

B. Full program
See separate pdf file: AAPW-2_Program.pdf

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

C3. Group discussion session
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C4. Visit to O3-FACE sites at Tangjiapu village, Yanqing District, Beijing

D. Institutional supports

D1. Research Center for Eco-Environmental Sciences (RCEES), Chinese
Academy of Sciences (CAS)
D2. Rainroot Scientific Limited Inc.

Beijing Truwel Instruments Inc.

Beijing Comity Measure & Control Co., Ltd

Beijing Ecotek Technology Company Limited


