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(3) High-resolution heat-risk mapping from satellites, climate models, and big data
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The project is about heat-risk modeling and mapping using an energy—balance model, geospatial and surveyed
datasets. In order to have accurate outputs, it is necessary to conduct on-site observation and meetings
with the partner researchers based in Lyon, France. The expertise of observation and remote—sensing

analyses come from the team of Dr. Renard Florent of the University of Lyon.
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We have developed an approach to map the heat risk as functions of hourly—varying spatial population
distributions, wet—bulb—globe temperature, and geospatial maps (e.g., hospital locations). The methodology can

be readily applied to other cities of different background climate conditions.
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The Japan—based researchers were able to understand the wall-surface conditions of the downtown areas of Lyon
needed to accurately run the model. Hot spots during summer were found from the visit. Additional geospatial

data (e.g., hospital location) and statistical approach (non—parametric statistical significance test) were acquired.
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Climate is closely linked with life. Through the heat-risk maps we can advise locals and policy—makers ton the

critical hot spots on a continually—warming urban area.
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Dr. Varquez is a young associate professor who initially formed a lab in 2020. His expertise is mainly numerically
modeling. The project will widen his international connections while learning observation tools (WBGT sensor).
Ryoga Hiroki, a student of the lab, will proceed to doctoral studies and is hoping to intern with French

researchers to achieve his objective of understanding heat risks not only in Japan but also in the world.
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The map was only constructed for a single year. It can be expanded for other years while considering a recently
acquired human mobility data. The work also did not consider spatially—varying winds, which are crucial to know

the cooler areas. This can be achieved by incorporating a computational—fluid—dynamic (CFD) model.
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Our findings are accepted for oral presentation in the upcoming 11" International Conference on Urban Climate
(ICUCL11) organized by the prestigious International Association on Urban Climate (IAUC) to be held on August
2023 in Sydney, Australia. A draft is also being written for publication to Urban Climate, or related journals,

within the year together with Dr. Renard Florent and his team and the collaborators based in Japan.



