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The Fourth Asian Air Pollution Workshop (AAPW-4) 

1. Time and venue 

Date: 20 October – 22 October 2018 

Venue: Institute of Soil Science, Chinese Academy of Sciences, Nanjing, China 

2. Organization 

International organizers:  

Prof. Kazuhiko Kobayashi (The University of Tokyo) 

Prof. Zhaozhong Feng (Nanjing University of Information Science & 

technology) 

Local organizers:  

Prof. Jianguo Zhu (Institute of Soil Science, Chinese Academy of Sciences) 

Prof. Zhaozhong Feng (Nanjing University of Information Science & 

Technology) 

Dr. Haoye Tang (Institute of Soil Science, Chinese Academy of Sciences) 

Mr. Zuohao Ma (Institute of Soil Science, Chinese Academy of Sciences) 

3. Participants 

In total 55, of which 47 from Asia and 8 from the rest of the world.  

See Appendix A for details. 

4. Objective 

AAPW-4 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: 

 Plant metabolisms for higher tolerance to air pollution, 

 Air pollution and other environmental changes, 

 Ecosystem functions under air pollution, 

 Monitoring, modeling and assessment, 

 Approaches to mitigation of air pollution. 

 

5. Records of the workshop 
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5.1. 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. 

 Similar with the previous AAPWs, the objectives of the AAPW-4 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, and to 

develop network of scientists concerned about air pollution impacts on 

plants and ecosystems in Asia. 

 

5.2. Keynote Speech 

KS1 (Prof. & Dr. Xiaobin Xu): Acid rain and ozone issue in China: a historical 

perspective 

 A brief overview of the status of acid rain observations, precipitation 

chemistry and its long-term changes in China since 1979.  

 A series of emission control measures have largely reduced the acid rain 

area in China since about ten years ago. 

 Ozone pollution has become one of the environmental issues in many 

Chinese cities, but it is not new in China. 

 Background O3 shows a slight increase in West China, a rapid increase in 

the North China Plain (NCP), enhanced variability followed by 

stabilization in the Yangtze River Delta (YRD), a decrease in North East 

China, and no trend in other regions. 

 Actions are urgently needed to control O3 in populated regions, 

particularly the NCP, YRD, etc.  

 

KS2 (Prof. & Dr. Eri Saikawa): Uncertainties in emissions inventories: Impacts 

on Asian air quality, human health, & the ecosystem 

 A brief introduction of the influence and the status of air pollution around 

the world. 

 There is a large uncertainty in anthropogenic emissions estimates in China 

and India.  

 Model results are strongly influenced by emissions uncertainties.  
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 Constraining VOC emissions will improve O3 simulation in China.  

 Constraining SO2, NOx, and NH3 emissions in the Indo-Gangetic Plains is 

key in India.  

 We found much higher NH3 emissions from China from agricultural soil 

than formerly assumed.  

 

KS3 (Prof. & Dr. Madhoolika Agrawal): Monitoring and assessment of air 

pollution and plant response in middle Indo-Gangetic plains of India 

 A brief review of the global, Asia air quality status. 

 An introduction of the air pollution observations in India. 

 Ozone negatively affects grassland, crops and tree species and sensitivity 

differs with species. In general, forbs are more sensitive than grasses. In 

addition, O3 negatively affects the yield and quality of crops, which differs 

among species and cultivars. 

 Slow growing and low yielding cultivars are more resistant than fast 

growing and high yielding cultivars. Among the leaf functional traits, non-

enzymatic antioxidants (proline, polyphenol and AsA content) were found 

to be most responsive to air pollutants, whereas resource utilization 

parameters (LDMC, SLA and LMA) were least responsive. 

 

KS4 (Prof. & Dr. Yu Zhao): Evaluation of local emission inventories through 

observation and modeling: A case study for Jiangsu Province, China 

 A brief introduction of the discrepancy in the emission-modeling-

observation system. 

 Clear discrepancies exist in inventories with various spatial scales, 

methods, and data sources. To clarify those differences helps better 

understanding of the limitations and directions for further improvement of 

emission inventory. 

 Observation and chemistry transport modeling are applied to evaluate the 

quality of inventories. In general, improved inventories could better 

support the air quality simulation and justify the observation in typical 

Yangtze River Delta regions, but exceptions existed.  

 Improvement of emission inventories should be stressed, but the 

uncertainty of the emission-modeling-observation system needs to be 

sufficiently recognized. 

5.3. Poster presentations 

In total, 25 posters were presented. They addressed: 
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 Polluting agents including O3 (14), particulate matter (2), and nitrogen 

deposition (6), heavy metal (3), acid deposition (2), 

and covered: 

 Vegetation types: trees (10), agricultural crops (3). 

5.4. Group discussions 

Group A. Plant metabolism for higher tolerance to air pollution  

(Chair: E. Agathokleous, Rapporteur: E. Oksanen) 

 Antioxidant responses to different stress factors are highly variable and 

not fully understood – detailed studies needed, covering temporal and 

spatial variation in different components of the antioxidative system 

 Sampling is a key factor for the results, and harmonized sampling 

protocols would be useful. In this case, variation analyses for the key 

elements should be done.  

 Breeding programs are short with changing conditions. In this case, long-

term testing is needed, including all development phases from vegetative 

to harvest phase. New cultivars bred under the current O3 concentrations 

are getting more tolerant. Hybrid plants (e.g. Poplars) tend to be more 

sensitive to O3. Phenotyping is urgently needed for Asian plants! 

 The effectiveness of EDU protection against O3 may be affected by 

application time, soil conditions (e.g. N, water status) and leaf age. EDU 

protection against drought was detected in Fraxinus. 

 Key parameters and sampling protocols for the field studies can be 

derived from chamber/laboratory experiments. Chamber experiments are 

necessary e.g. for separating UV-effects (or other simultaneous 

environmental factors) from O3 effects 

 

Group B. Air pollution and other environmental changes  

(Chair: H. Sase, Rapporteur: M. Agrawal) 

 SO2 emissions are declining in Asia except in India. PM and O3 are 

common concerns in Asia. Air quality monitoring network in China is 

very strong and working well. Biomass burning is an important 

contributor to air pollution. New role of N deposition and O3 exposure 

under scenario of reduced SO2.  

 Aquatic system should also be involved under air pollution and deposition 

studies. Recovery of forest/aquatic ecosystems from acidification should 

be considered, as SO2 emissions are declining. 

 Climatic conditions modifying the air pollution impacts on crop plants, 

grasslands and forest ecosystems. Emission inventory and relationships 
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with meteorology are important. Long-term monitoring is important to 

detect the actual trend, since the data is fluctuated largely depending on 

meteorological conditions.  

 As SO2 levels are high in India, acid aerosols may be important 

environmental constraint to plant in the dry weather condition. Quality 

control on monitoring of air pollutants should be strictly followed. 

 Study of microbiota should also be considered for air pollution effects.  

Plant response models should consider interactive effects of air pollutants 

and environmental factors. Long-term records of O3 and its precursors are 

required.  

 Increase in temperature and variation in precipitation are important 

factors modifying plant response as well as formation of O3. Passive 

sampling may be strengthened, which is effective for the large-scale 

surveys on the continental scale, but could be costly in maintenance for 

monitoring on continuous basis. 

 

Group C. Ecosystem functions under air pollution  

(Chair: ZZ Feng, rapporteur: V. Calatayud) 

 Some models predict a reduction in gs and then an increase of run-off 

water in polluted ecosystems, but there is little experimental support at 

ecosystem level. Regional studies in USA even show that more water was 

used. In this context, ongoing O3-FACE experiments with sap-flows can 

be very relevant.  

 Update of biodiversity under air pollution including: 1) elevated O3 

increased invasive species; 2) ectomycorrhizal (important for P 

acquisition by plants) changed with a CO2O3N experiment suggesting 

that below-ground diversity must also be considered. In experiments, 

mycorrhiza, N-fixing microbial are emerging topic of interest. 

Temperature and managements practices are also relevant and need to be 

considered. 

 Updates on carbon sequestration under air pollution impacts including: 1) 

soil type has an important effect on root production; 2) effects of elevated 

O3 on biomass are species-specific; 3) elevated O3 decreased carbon 

sequestration, especially below-ground biomass; 4) dose-response 

relationships of Asat and Vcmax with AOT40 and POD12 have been 

published for poplar. They may be relevant when incorporating the O3 

effect on photosynthetic processes in models for calculation of carbon 

sequestration. 
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 N is a pollutant even in crops due to N2O emissions, P imbalances, 

acidifications of soils. It was recommended by various participants to 

focus more on quality than quantity of products. In rice, too much 

nitrogen can reduce the quality of the rice.  

 Impacts of several environmental stresses (including drought, heat, UV 

and O3) on rice were studied in China. In general, these stresses increased 

protein content and lipids, but for O3 the trend was uncertain (depends on 

cultivars). CO2 in general reduce protein content, but in a longer 

experiment this trend disappeared. 

 

Group D. Monitoring, Modeling, and Assessment  

(Chair: X. Yue, Rapporteur: E. Saikawa) 

 Existing problems of data availability for Asia: 1) Many available sites 

from Japan, South Korea & China but few from South Asia; 2) 

Sometimes data exist but obtaining it is a problem and not freely 

available; 3) Most existing data are focused in urban areas; 4) Most of the 

data do not have uniform standards and difficult for modelers to use; 5) 

More data are available for O3 and PM2.5 but not for BVOCs. Possible 

solutions: 1) Do meta-analysis; 2) Discuss data quality and estimation of 

uncertainties among data; 3) Have a platform to update or share the data. 

 There is very little information on effects of PM on plants. To quantify 

impacts, multiple methodologies should be considered. We should 

evaluate the importance of uncertainties to the results of O3 or health 

impacts. Surface impact of O3 needs to be better understood. It is difficult 

to get a lot of data from different fields, so interdisciplinary research is 

demanded. 

 There is very large uncertainty even among metrics to consider O3 

impacts. Prognostic/process-based model intercomparisons are needed. 

 For interdisciplinary connection, we can do local assessment from 

observational data first and then use modeling. Regional monitoring and 

large-scale modeling can help to provide information for policymakers 

and public. 

 

Group E. Approaches to mitigation of air pollution  

(Chair: X. Xu, Rapporteur: P. Wang) 

 India is still using coal as the primary energy source; rural area energy 

demand increases very fast; reduction of sulfur and ash contents of coal is 

very important for reducing air pollution. China has reduced substantially 
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SO2 and NOX from power plants, but emissions from industrial sources 

are more difficult to control. The central and provincial governments 

began to deal with the VOC emissions, but their sources are very diverse, 

and it is much more difficult than reducing SO2 or NOX.  

 It's very difficult to reduce natural emissions, but we can predict their 

changes so that we can regulate the anthropogenic emissions accordingly. 

In the future landscape design, we need to not only consider building 

aesthetics, but also roles of plants to reduce air pollutant levels. 

 At higher temperature, chemical reactions will occur faster, so might 

cause more emissions; more precipitation can reduce some air pollutants; 

anthropogenic heating of upper layer of troposphere could impact vertical 

distribution of air pollutants. Changes in production system and energy 

system, e.g. transition from fossil fuels to biofuels, may cause new types 

of air pollution.  

 We can observe long term historical data, and use models to understand 

the impacts; and based on the results, we could find the solutions to avoid 

the large impacts. 

 Emission control for O3 is very difficult because of the non-linear 

relationship with precursors: NOx, NM-VOCs etc. In model simulation, 

we can separate the two different sources, but we need to use observations 

to validate our model estimations.  

 It is very important to have collaborations between people doing policy 

research and those doing science research, so that the scientists can 

understand the policy implications, and policy researchers can make the 

policy recommendations that are more science-based and evidence-based. 

 

5.5. Plenary discussions on this and future AAPWs 

 Everyone enjoyed this workshop and agreed to hold AAPW-5 in next 

year. 

 Structure of AAPW-5 would follow that of AAPW-4 with possible 

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.   

5.6. Excursion to Nanjing University of Information Science & Technology 

 Visited the Chamber experiment and monitoring stations at Nanjing 

University of Information Science & Technology. 
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 Visited the downtown of Nanjing city, and enjoyed incredible vegetarian 

dishes near Ji-Ming Temple. 

6. AAPW-5, the next workshop 

The AAPW-5 shall be held in Varanasi, India in 2019. The local contact is 

Prof. Dr. Madhoolika Agrawal (madhoo.agrawal@gmail.com) of Banaras 

Hindu University, Varanasi, India.  

 

It is now proposed to hold AAPW-5 in November 2019 in Varanasi. Please 

inform Prof. Agrawal of any conflicts of schedules.   
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APPENDICES 

A. Participants 

A1. Number of participants 

Total count: 55, broken down by the address of affiliation as  

Japan: 7, China: 40, Finland: 2, Spain: 1, Italy: 2, India:1, USA: 1, and 

Pakistan: 1. 

Banquet: 40 

Poster presentation: 25 

Excursion: 28 

A2. List of participants 

See separate EXCEL file: AAPW-4_Email address and affiliation.xlsx 

B. Full program 

See separate pdf file: AAPW-4_Program.pdf 

 

 


