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The Fifth Asian Air Pollution Workshop (AAPW-5) 

 

1. Time and venue 
Date: 05 November – 07 November 2019 

Venue: Interdisciplinary School of life Sciences, Institute of Science, Banaras 

Hindu University, Varanasi, India 

 

2. Organization 
International organizers: 

Prof. Kazuhiko Kobayashi (The University of Tokyo) 

Prof. Zhaozhong Feng (Nanjing University of Information Science & 

technology) 

 

Local organizers: 

Prof. Madhoolika Agrawal (Banaras Hindu University)  

Prof. S. B. Agrawal (Banaras Hindu University) 

Dr. Arideep Mukherjee (Banaras Hindu University) 

 

3. Participants 

In total 76, of which 73 from Asia (19 out of India) and 4 from the rest of the 

world. See Appendix A for details. 

 

4. Objective 

The workshop was multidisciplinary in nature to discuss and implement future 

research ground for areas such as air pollution and plant response, biodiversity 

conservation in highly polluted areas of Asia, crop response modelling for 

major food crops and grasses, role of urbanization in influencing air quality in 

Smart cities of Asia and emerging pollutants in Asia. One of the major goals of 

the workshop was to involve research scholars, post-docs in framing future air 

quality research and decision-making strategies with leading scientists and 

Academician from Asia.  

Major foci of the discussions were: 

 Recent trends in types, sources and transport of air pollutants, 

 Approaches to develop air pollution tolerance, 

 Responses of different vegetation types to air pollutant deposition, 

 Role of environmental factors in air pollution sensitivity, 

 Development of ozone threshold values for different vegetation types in Asia. 
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5. Program 

Nov. 4, 2019 (Mon.): Arrival to Varanasi and hotel/guest house check-in 

Nov. 5, 2019 (Tue.) 

09:00-10:00 Registration for all participants  

10:00-10.50 Inaugural session (Lecture Hall) 

10:00-10:15 Welcome address: R. S. Upadhyay 

10:15-10:25 About the workshop: Zhaozhang Feng 

10:25-10:35 Opening remark: Kazuhiko Kobayashi 

10:35-10:45 Presidential remarks: A. K. Tripathi 

10:45-10:50 Vote of thanks: S. B. Agrawal 

10:50-11:10 Break 

11:10-12:15 Plenary session (Lecture hall), Chair: Haoye Tang, Rapporteur: 

Tirthankar Banerjee  

11:10-11:40 Keynote speech-1: Shyam Lal 

11:45-12:15  Keynote speech 2: Zhaozhong Feng 

12:15-13:45 Poster session (Third floor, Poster hall) 

13:45-14:45  Lunch break (Second floor) 

14:45-17:30 Group discussion (Lecture hall and Committee Room, First 

floor) 

 Group A. Recent trends in type, sources and transport of air 

pollutants (Lecture Hall) 

Chair: Gufran Beig, Rapporteur: Xiaobin Xu 
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 Group B. Approaches to develop air pollution tolerance 

(Committee Room) 

Chair: Vivek Pandey, Rapporteur: Usha Mina 

17:30-17:45 Tea 

19:00-21:00 Gala dinner 

 

Nov. 6, 2019 (Wed.) 

09:30-10:00 Plenary session (Lecture hall), Chair: Dinesh Kumar Singh, 

Rapporteur: Supriya Tiwari 

09:30-10:00 Keynote speech 3: Alessandra De Marco 

10:00-10:20 Break 

10:20-12:45 Group discussion (Lecture hall and Committee Room, First 

floor) 

Group C. Responses of different vegetation types to air 

pollutant deposition (Lecture Hall) 

Chair: Zhaozhang Feng, Rapporteur: Vincent Calatayud 

Group D. Role of environmental factors in air pollution 

sensitivity (Committee Room) 

Chair: Evgenios Agathokleous, Rapporteur: Makoto Watanabe 
 

12:45-13:45 Lunch break (Second floor) 

13:45-15:45 Group discussion (Lecture hall) 

Group E. Development of Ozone threshold value for different 

vegetation types in Asia 

Chair: Harry Harmens, Rapporteur: Felicity Hayes 

15:45-16:00 Break 
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16:00-17:30 

16:00-16:15 

Plenary session (Lecture Hall) 

Invited Talk: Dr. Wang Pu 

16:15-17:30 Reports of group discussions A-E; Chair: Kazuhiko Kobayashi, 

Rapporteur: S. B. Agrawal, Kirpa Ram.  

17:30-18:00  Concluding remark: Zhaozhong Feng 

18:00-18:15 Tea 

 

Nov. 7, 2019 (Thu.) 

Excursion (optional): A half-day trip to Sarnath 

08:30 Departure from Hotel to Sarnath 

19:30-13:30 Visit to Sarnath Archaeological Museum, Temples, Stupa, etc. 

13:30-14:30  Lunch 

14:30-17:30 Visit to Banaras Hindu University Campus including, 

experimental sites, Agriculture farm.  

18:00-20:00 Travel to city, boating in Ganges river and Ganga Aarti. 

 

 

6. Records of the workshop 

 

Asian Air Pollution Workshop-5 was organized by the Department of Botany in 

Interdisciplinary School of Life Sciences from 5-7th November 2019. The event 

was inaugurated by, Prof. A. K. Tripathi (Director, Institute of Science, BHU) 

and Chief guests Prof. Kazuhiko Kobayashi from Tokyo University, Japan and 

Prof. Zhaozhong Feng, Nanjing University of Information Science and 

Technology, Head Department of Botany, Prof. R. S. Upadhyay and Prof. 

Madhoolika Agrawal, convenor of AAPW-5. The event was started by 

garlanding the bust of Pandit Madan Mohan Malviya Ji, the founder of the 

University and then lighting of the lamp. The program was compered by the 

convener Prof. Madhoolika Agrawal, Department of Botany who welcomed the 
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participants and spoke about the timely organization of the workshop in view of 

worst air pollution situation in India. Prof. R. S. Upadhyay, Head, Department 

of Botany welcomed the participants and discussed the importance of such 

events and role of BHU in promoting events of environmental concerns.  

 

6.1. About the workshop (Prof. Zhaozhong Feng) 

 Introduction of the Asian Air Pollution Workshop concept and discussion 

about the need of such workshops in view of concerns of increasing air 

pollution in Asia. 

 About the general program of AAPW involving plenary discussion, keynote 

lectures, poster presentation, summary report and fruitful collaborations. 

 A pictorial presentation of the past AAPW-1 to AAPW-4. 

 Participants were acknowledged for their presence and host institution for 

their support to organize AAPW-5. 

 

6.2. Opening remarks (Prof. Kazuhiko Kobayashi) 

 A Brief overview about the concept of the Air Pollution Workshop (APW) 

and photographs of the first US APW in Penn State University in 1988 

were shown. 

 History of past AAPW, locations, organizers and number of participants 

attended the workshop were briefed. 

 Emphasized the expectations from the participants and stressed the young 

scientists to involve fully in discussions, try to know each other, 

exchange new ideas, have fun together, build a network and collaborate 

for future research and policymaking. 

 Host institution and participants were acknowledged. 

 

6.3. Presidential remarks (Prof. A. K. Tripathi) 

 The outstanding contribution of Department of Botany in air pollution 

researches in India was discussed. 

 Emphasis on the current problem of air pollution in India, forest fires in 

Himalayas and biomass burning in cities which have caused deteriorating 

health effects, wellbeing of children and old aged people and loss of 

tourism due to air pollution. 

 Challenges should be dealt with action, fun and the importance of 

collaborative networks for solving global problems. 

 

6.4. Vote of Thanks (Prof. S. B. Agrawal) 
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 Prof. S. B. Agrawal, the organizing secretary of the workshop proposed 

vote of thanks and acknowledged the delegates, scientists, researchers, 

students for their participation and the role of media for making the 

problem of air pollution so widespread. 

 

6.5. Keynote speech  

KS1 (Prof. Shyam Lal): Deteriorating air quality in India and its effects 

 A brief introduction about the types and status of air pollution in India 

and deteriorating air quality in India was discussed.  

 The trends of temperature and greenhouse gases in India were also 

presented.  

 The role of tropospheric ozone in causing crop yield losses was also 

explained through model observations. 

 Time series analysis and trend of major air pollutants in India from 2005-

2015 were detailed and future scenarios and major emission sources were 

shown. 

 The lecture ended by pointing out the requirement of policymaking and 

suggestions for possible ways to control air pollution in India. 

 

KS2 (Prof. Zhaozhong Feng) Effects of ozone pollution on plants in China                 

 An introduction to the audience about the improvement of air quality in 

China specifically fine particulate matter.  

 A comparative account of global surface O3 pollution was explained 

between preindustrial time with 2000s and 2100. 

 Significant yield losses of wheat, rice and soybean due to ambient ozone 

were shown.  

 Meta-analysis of effects of EDU supplementation on crop plants, 

suggested that EDU can replicate the chamber experiment in identifying 

ozone-induced yield losses.  

 The projected increase in wheat production loss by rising ozone in China 

in the near future is substantial, suggesting that food security in China 

will be at risk.  

 A recent study by Prof. Feng group has identified apoplastic ASC playing 

an important role in detoxifying O3.  

 Network field experiments and O3- FACE are suggested for an improved 

assessment of ozone impact on crops in Asia. 
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6.6. Poster presentations 

In total, 43 posters were presented under different themes 

1. Air pollution in Asia: status, trend and sources (12) 

2. Emerging air pollutants in Asia (6) 

3. Climate change and air pollution (6) 

4. Influence of air pollution on ecological structure, function and diversity (4) 

5. Plant stress assessment in relation to air pollution: growth to molecular 

biology (15) 

 

6.7. Group discussions 

Group A. Recent trends in types, sources and transport of air pollutants  

(Chair: Prof. Gufran Beig, Rapporteur: Prof. Xiaobin Xu) 

 An introduction to the SAFAR program (System of Air Quality and 

Weather Forecasting and Research) of India was detailed. 

 Changes in emission sources in India as well as the problem of biomass 

burning were identified as major root causes of air pollution in India. 

 Major points of discussion were the importance of transport sector on air 

quality and difficulties in controlling burning of rice straw in India. 

 Apart from mass concentration toxicity of PM, its shape and 

compositions need to be more emphasized in future researches in Asia. 

 Development of new AQI based on air toxicity was also recommended 

with further improvement of monitoring networks. 

 Control measures such as focusing on major emitters step-by-step, 

emission standards, reducing extreme pollution with the help of 

forecasting and synoptic analysis, effective implementation were 

discussed. 

 Addition of monitoring stations especially in different micro-

environments with global standards and regular calibrations was 

recommended. 

 Apart from the Air Quality Index, Air Health Index should be 

implemented considering the toxic nature of air pollutants.  

 More feasible control measures should be considered, particularly to 

reduce severe pollution events. 
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 For effective implementation of air pollution control, a consensus should 

be established among central, provincial and local governments, 

enterprises, urban residents and farmers.  

 Public awareness of air pollution impacts should be enhanced.  

 

Group B. Approaches to develop air pollution tolerance 

(Chair: Dr. Vivek Pandey, Rapporteur: Dr. Usha Mina) 

 A brief presentation was done by the chairman highlighted the issue of 

mortality due to air pollution especially due to PM2.5 and O3. 

 Air pollution reduction approaches such as remediation of pollutants 

through plants, the use of APTI to evaluate plant’s susceptibility to air 

pollutants, selection of leaf attributes for stress tolerance and phyllo-

remediation of air pollutants through leaf associated microbes were 

discussed. 

 Two plant species were recommended for green belt in India due to their 

tolerance to O3 (Plumeria rubra) and dust (Nerium). 

 The discussion focused on the validation of the experimental finding. 

Inclusion of canopy designing in air pollution abatement studies were 

emphasized. 

 Issues such as increasing the crop cultivar’s resistance, ozone effects and 

maintaining the yield and quality of crops in farmer’s field were 

discussed. 

 Several suggestions were emerged out as breeders to screening the crops 

for multi-tolerance modellers to incorporate O3 module in models, 

identification of molecular level inducible promoter for O3 tolerance and 

provision for urban forestry. 

 All the participants agreed that the policymakers should understand that 

the problem of air pollution will remain persistent if we do not do any 

intervention. 

 

KS3 (Dr. Alessandra De Marco) Ozone impacts on Chinese forests 

 The use of active measurements to estimate the potential impacts of 

ozone on forests was presented. O3 was found to be a serious risk to 

Chinese forests, which warrants for an urgent measure to control O3 

precursor emissions and a stringent forest-specific secondary standard 

should be implemented. 
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 The geostatistical models from field measurements to produce risk-

assessment maps over China recorded 74,000 premature non–accidental 

deaths based on SOMO35 (European standard for human health 

protection) in the year 2015.  

 The O3–related yield loss was 8% for rice and 6% for wheat and annual 

forest tree biomass growth was reduced by 13% and 11% for evergreen 

broadleaf and deciduous broadleaf forests in China in 2015 with overall 

total O3-related costs (769,21 billion US$) representing around 7% of the 

China Gross Domestic Product (GDP) in 2015. 

 The need to derive high-resolution models where meteorology and 

chemistry are coupled at regional level in Asia to obtain more realistic 

risk-assessment was emphasized. 

 Based on WRF-Chem model, solar radiation was identified as the most 

limiting factor for stomatal conductance over China while over India soil 

water content was most limiting.  

 

 

Group C. Responses of different vegetation types to air pollutant deposition  

(Chair: Prof. Zhaozhong Feng, Rapporteur: Dr. Vicent Calatayud) 

 A question on what response parameter should be estimated to quantify 

ozone effects, was raised.  

 There was an agreement that for policy the most appropriate response 

parameters are yield and biomass. Effects on photosynthesis can be very 

sensitive but the most relevant is how this reduction changes carbon 

uptake and allocation and affect biomass and yield? 

 Phenological responses could also be interesting. For example, ozone can 

accelerate senescence and thus can advance the plant cycle. 

 Visible injury is tricky to evaluate. However, the onset of visible injury 

can be a more reliable parameter and has been used to compare plant 

sensitivity.  

 Deciduous species are more sensitive than subtropical evergreen ones in 

China (meta-analysis considering different types of responses). The same 

holds true for the Mediterranean species.  

 Little is known so far on the O3 sensitivity of C4 plants. Plants like maize 

showed reduced gs and are quite sensitive to O3 (in terms of POD). More 

research is needed on C4 plants. 
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 Pasture plants (grasslands) can differ in O3 sensitivity depending on the 

type of species, annual or perennial. More information is needed 

particularly for tropical savannah.  

 The mechanism of different responses among vegetation is a major 

challenge and future research area for exploration. 

 Besides the above-mentioned concerns, for crops, it is very important to 

take into account the phenology and the possible changes of sensitivity 

over time. The flowering stage can be more sensitive. Antioxidants have 

to be measured preferably over all the developmental stages.  

 In India, N deposition in grasses changes biodiversity. Large N deposition 

causes N:P imbalance which may lead to P limitation. 

 Studies in India have found particulate matter to change temperature (T) 

of leaves and therefore the metabolism (which depends on T) is also 

affected negatively. Also, the temperature affects photosynthesis and 

stomatal conductance. Leaf structure is identified as an important factor 

for particulate pollution studies.  

 

Group D. Role of environmental factors in air pollution sensitivity 

(Chair: Prof. Evgenios Agathokleous, Rapporteur: Dr. Makoto Watanabe) 

 A brief introduction was given by chair about sensitivity and 

susceptibility of plants and possible modification factors for ozone effects. 

 The form of nitrogen was identified as a major influencing factor for 

plants. 

 Problems due to variation in experimental condition (different soil, pot, 

experimental facility, etc.) and scaling (Molecular, leaf, plant community, 

ecosystem, etc) were also discussed. 

 Abiotic stresses such as water status and its interaction with other stresses 

via mechanistic approach with adequate modelling should be prioritized 

in future studies. 

 Irrigation and salinity problems should be of prime concern, especially in 

India. 

 The extent of elevated CO2 exposure and its negative effects on grain 

quality were also highlighted during the discussion. 

 Interaction of ozone and elevated CO2 on growth responses were 

discussed as both factors generally reduce stomatal conductance. 

 Ozone and N deposition change defense against diseases. If air pollution 

affects the plant defense system, the interaction can be an interesting 
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research topic. Further O3 exposure also changes composition of 

ectomycorrhizal fungi. The effects of air pollutants on pollinators must be 

explored. 

 Future research must be focused to understand the situation (problem) in 

the target region, in addition to practical issues (irrigation, fertilization, 

rotation, etc.). 

 

Group E. Development of Ozone threshold values for different vegetation types 

in Asia 

(Chair: Dr. Hary Harmens, Rapporteur: Dr. Felicity Hayes) 

 A brief introduction by chair about approaches for O3 risk assessment 

was done. 

 Trends of AOT40 for perennial vegetation from 1995-2014 in different 

regions were shown. 

 A key requirement for such indexing is data generation and model 

validation through repeated measurements. 

 Assessing the risk of O3 damage to vegetation is presented via flux 

models (POD, SPEC and POD-IAM). 

 Further Multiplicative algorithm DO3SE model was discussed and 

specific parameters for the models were briefed. 

 DO3SE coupled photosynthesis-gsto model was then briefly introduced 

which dynamically integrates effects of O3, N, H2O, CO2 and climate as 

vegetation grows over time. 

 The panel then discussed how to develop dose/flux-response relationships 

for different vegetation types using open-top or closed top chambers, 

controlled environment chambers, greenhouses, free air fumigation - 

FACE. 

 Setting critical level (“threshold”) for effect was a major discussion point 

where chair and rapporteur suggested to use expert opinion in case of data 

limitation. 

 A brief summary was given regarding species-specific flux-based critical 

levels (CLs) (PODYSPEC) estimation of 16 different species and 5 

vegetation types in Europe. 

 A major question was raised during the session about the accuracy of the 

European dose-response relationship in predicting current and future 

ozone risks in Asia as most Asian crop varieties are more sensitive to 

ozone than European varieties. 
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 Further discussions were made on challenges to develop thresholds 

(‘critical levels’) for Asian vegetation, choice of vegetation type, 

availability of data for model construction, a need for mechanistic flux-

based model including other stress factors and to identify the best 

possible model for Asia. 

 

6.8. Invited Talk (Dr. Wang Pu) A comparative review of air pollution 

challenges and key policy measures in China and India 

 China and India are the top two most populated countries in the world, 

which in total accounts for about 36% of the world population in 2018 

and this number is projected to increase in the future. 

 China’s GDP is about five times India’s in 2018. China has more 

products from the industry sector while India has higher fractions in 

service and agriculture sectors.  

 The energy use in China is about four times higher than India. Both 

countries rely heavily on coal consumption. 

 A large amount of total energy used and the coal-dominant energy 

structure are the fundamental reasons for air pollution. 

 China's SO2 emissions ranged from 13 to 26 million tons per year (Mt/yr) 

in 1985-2016. The SO2 emission in India has shown a continuous 

increase from 1950 until now. 

 China's NOx emissions have reduced dramatically in recent times 

whereas a steady rise is recorded for India. 

 PM2.5 for both countries are high but reduced in the recent years 

especially in China. 

 O3 now constitutes the most important air pollutant in China and critical 

air pollutants in India due to its phytotoxicity to vegetation and negative 

health impacts. 

 Both countries have stringent air pollution policies date back to early 

1980. China was more successful in reducing emissions in comparison to 

India although both countries have different challenges. 

 National laws and air quality standards are not sufficient to control air 

pollution. China and India will need to be ambitious in catching up with 

developed countries in order to achieve better air quality. 

 Specific, strict and sector-based policies are the most critical components 

in the whole air pollution policy framework. 
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6.9. Reports A-E groups and plenary discussion 

(Chair: Prof. Kazuhiko Kobayashi, Rapporteur: Prof. S. B. Agrawal, Dr. Kirpa 

Ram) 

 Rapporteur of all four sessions summarized the overall proceedings of 

different sessions and the major outcome was discussed with possible 

suggestions.  

 Future research ideas, themes, publications and possible collaborations 

were discussed. 

 Future plans for the next workshop was also proposed. 

 

6.10. Concluding remarks (Prof. Zhaozhong Feng) 

The whole event was summarized and the delegates were invited for future 

collaboration. 

 It is important to study the combined effects of multi-air pollutants and 

climate change on the function and services at the ecosystem level. 

 All the participants were thanked and invited for AAPW-6. 

 

6.11. Excursion to Agriculture farm, Botanical Garden and Experimental Plots 

at Banaras Hindu University and Varanasi city  

 A visit to important historical places at Sarnath.  

 Visited the open-top chamber and experimental facilities at Botanical 

garden and Agriculture farm of Banaras Hindu University. 

 Boating at river Ganges and watching Ganga Arti. 

 

7. AAPW-6, the next workshop 

For the next Asian Air Pollution Workshop, the Japanese delegate made a 

proposal to hold it at National Institute for Environmental Studies (NIES) 

(http://www.nies.go.jp/about-e.html) in Tsukuba, Japan, and the proposal was 

supported by the participants present at AAPW-5. AAPW-6 is currently 

scheduled for the period from 15 to 17 October 2020 just prior to the ACID 

RAIN 2020 conference (https://www.acidrain2020.org/) that will be convened 

in Niigata, Japan for 19-23 October 2020. The local organizers including Prof. 

Kazuhiko KOBAYASHI, Drs. Makoto WATANABE, Masahiro 

YAMAGUCHI, and Mitsuko AONO (NIES) will send the first circular on 

further details of the workshop to the participants of AAPW-5 and the past 

AAPWs sometime in early 2020.  

http://www.nies.go.jp/about-e.html
https://www.acidrain2020.org/
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APPENDICES 

A.  Participants 

A1. Number of participants 

  Total count: 76, broken down by the address of affiliation as  

   India: 57, Japan: 3, China: 12, Spain: 1, Italy: 1, UK: 2. 

Banquet: 32 

Poster presentation: 43 

Excursion: 21 

A2. List of participants 

See separate EXCEL file 

B. Full program 

See separate pdf file 

C. Photos 

C1. The group photo 
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C2. Poster session 
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C3. Group discussion session 
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C4. Gala dinner 
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C5. Excursion 

 

 

 


