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7. E#J(Abstract, EX)

Research Theme: Prediction of urban climates in the 2050s and comparison of regional characteristics
of urban warming in major cities in China and Japan
Representative Researcher (Affiliation): Akashi Mochida (Professor, Tohoku University)

1. Research Purpose

This research aims to analyze the characteristics of urban structure and morphology (pervious surface
fraction and albedo) in each LCZ category for Japanese and Chinese cities (Tokyo, Sendai, Shanghai,
Guangzhou, Wuhan), and quantitatively evaluate the change in the effectiveness of sea breeze as an
urban heat island countermeasure in the future (2050s) by predicting the heat balance mechanism at
specific areas within a city.

2. Results

1) Local Climate Zone (LCZ) maps of Japanese and Chinese cities were produced, and the
relationships between the morphology parameters (pervious surface fraction (PSF), albedo) and the
land surface temperature (LST) in each category were analyzed. Results showed that pervious
surface fraction and land surface temperature have a negative correlation, as shown in Fig.1.
Moreover, in general, land surface temperature was observed to decrease as the building height
increases. However, for Shanghai, the trend was not seen in some LCZs due to the high pervious
surface fraction values in those LCZs (Fig.2). This suggests that pervious surface fraction has a
great effect on the land surface temperature of LCZ categories.

2) WREF simulations that use land-use data based on LCZ was conducted on Sendai in the 2000s and
2050s. The heat balance structures of control volumes located at the coastal area, central part, and
inland area were analyzed. The results showed that the effect of sea breeze to decrease the air
temperature of the city will diminish, while humidity was predicted to increase towards the future.
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3. Future Research

Following this year, in 2021, WRF simulations that use meteorological data of various RCP scenarios
(RCP 2.6, 4.5, 8.5) and the produced LCZ maps for land-use data will be conducted on Japanese and
Chinese cities. For each city, an analysis on the change of heat balance mechanism towards the future
(2050s) will be conducted. The suitable urban heat island countermeasures will be elucidated by
evaluating the results according to the characteristics of each city of interest.




