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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : [Ecological impacts of o0zone pollution: monitoring, assessment

and mitigation |

2. Research period : April 2019 ~ March 2022
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Makoto Associate | Tokyo University | Field survey of
Watanabe Professor | of Agriculture and | trees,
Technology Generalization
Co-PI Takeshi Izuta | Professor | Tokyo University | Experimental
of Agriculture and | study
Technology
Co-PI Kazuhide Professor | Tokyo University | Flux
Matsuda of Agriculture and | measurement
Technology
Co-PI Toshihiro Associate | Hokkaido Experimental
Watanabe Professor | University study
Co-PI Genki Katata | Lecturer | University of Model
Yamanashi simulation
Co-PI Yoshiyuki Assistant | Ibaraki University | Model
Kinose professor simulation
Total number of participants throughout the research period: 10
Partner-side
Name Title Affiliation Role in the
research
project
Pl Laiye QU Associate | Chinese Academy | Experimental
Professor | of Science study,
Generalization
Co-PI Xiaoke WANG | Professor | Chinese Academy | Experimental
of Science study
Co-PI Baodong Professor | Chinese Academy | Experimental
CHEN of Science study
Co-PI Qin WANG Associate | Hebei University Atmospheric
Professor observation
Co-PI Pin LI Associate | Chinese Academy | Literature
Professor | of Science survey

Total number of participants throughout the research period: 5
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4. Summary of the international joint research

Ozone is a serious air pollutant in big cities of Japan and China. In the
present joint research, we focused on stomatal ozone uptake in leaves of trees
and ozone uptake by tree was estimated. In addition, we conducted
experimental studies to evaluate negative effects of ozone on tree
eco-physiology and to develop ozone tolerance of trees. Estimation model for
leaf stomatal conductance, which is most important plant factor determining leaf
ozone uptake, of tree species in urban green was established based on literature
survey and actual measurements. Using meteorological data in Tokyo and
Beijing supplied from researchers of both counties, we estimated stomatal
conductance for tree species in both Japan and China. The estimated stomatal
conductance of the two tree species showed different response to environmental
stimuli. These results indicate that we have to consider growth conditions of
tested trees for establishing stomatal conductance model. Although the
opportunity of face-to-face discussion between Japanese researchers and
Chinese researchers was limited due to Covid-19 pandemic, we conducted
real-time discussions using online meeting system. As a results, Japanese
researcher successfully supported technical issues of experimental
ozone-exposure study conducted in China. The ozone-exposure study revealed
mycorrhizal symbiosis confers ozone tolerance to trees. Experimental study in
Japan also found growth conditions modify ozone tolerance of trees. According
to the evaluation of ozone uptake by urban trees in Tokyo, the amount of ozone
uptake is determined not only by the area of urban forest, but the difference of
ozone uptake capacity among the tree species is also important. The results
from the joint research contribute Sustainable Development Goals (SDGs) and
establishment of environmental quality standard of photochemical oxidant for
protecting vegetation in Japan. In addition, the results also important for the
discussion on air quality improvement by urban green in the city all over the
world. Further development in the other country such as other Asia and Europe
is expected. Students and young scientist worked in the joint research will
contribute to the future research.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research
Information on the estimation model for leaf stomatal conductance, which is
most important plant factor determining leaf ozone uptake, of tree species in
urban green was corrected. Then, we estimated stomatal conduction for tree
species in both Japan and China using meteorological data in Tokyo and Beijing.
The estimated stomatal conductance of the two tree species showed different
responses to environmental stimuli. This result indicates that we have to
consider growth conditions of tested trees for establishing stomatal conductance
model. The ozone-exposure study revealed mycorrhizal symbiosis confers
ozone tolerance to trees. Experimental study in Japan also found growth
conditions modify ozone tolerance of trees. According to the evaluation of ozone
uptake by urban trees in Tokyo, the amount of ozone uptake is determined not
only by the area of urban forest, but the difference of ozone uptake capacity
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among the tree species is also important.

5-2 Synergistic effects of the joint research

Although the opportunity of face-to-face discussion between Japanese
researchers and Chinese researchers was limited due to Covid-19 pandemic,
we conducted real-time discussions using online meeting system. As a results,
Japanese researcher successfully supported technical issues of experimental
ozone-exposure study conducted in China. This support resulted the finding of
mycorrhizal symbiosis-induced enhancement of ozone tolerance of trees. The
model simulation experiment was supported by meteorological data supplies
from the researchers in both Japan and China.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The results from the joint research contribute Sustainable Development
Goals (SDGs) and establishment of environmental quality standard of
photochemical oxidant for protecting vegetation. In addition, the results also
important for the discussion on air quality improvement by urban green in the city
all over the world. Further development in the other country such as other Asia
and Europe is expected. Students and young scientist worked in the joint
research were continue their related works in company, doctor course and
institute.
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