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Research Theme: \
Prediction of thermal environments in compact city models and investigation of cost effectiveness
Representative Researcher (Affiliation):

Satoru lizuka (Nagoya University)

The representative researcher and the colleagues have proposed several compact city models for Aichi
prefecture based on the urban classifications "population-induced area,”" "population-unchanged area,"
and "withdrawal area." The urban classifications were carried out by the level assessments of natural
disaster risks, substantiality of public transportation, substantiality of public service facilities,
substantiality of living service facilities, etc. Moreover, the impacts of introducing the proposed compact
city models on future summer thermal environment have been projected and assessed by the Weather
Research and Forecasting (WRF) model (e.g., lizuka et al. (2020) Sustainable Cities and Society, 63,
102424).

If a city is centralized and the population and anthropogenic heat are concentrated, the air temperature in
the urban area will rise. In response to this problem, lizuka et al. (2020) revealed the temperature
increase caused by introducing each compact city model and the temperature decrease caused by
replacing the withdrawal area in the corresponding compact city model with grassland approximately
offset each other. However, from the viewpoint of cost, it is not realistic to completely replace the
withdrawal area with grassland, and, actually, it is expected that various buildings will remain in the
area.

In this study, first, the cost of dismantling all the buildings existing in the withdrawal area of compact
city models proposed by lizuka et al. (2020) is estimated. As mentioned above, however, such a
treatment is not realistic. Actually, it is necessary to consider what kind of and which building should be
dismantled preferentially and how its dismantling changes the urban thermal environment of the
compact city models.

On the other hand, in case of the default of the WRF model, only three types of urban areas can be
considered. Therefore, the WRF default does not allow a sufficient and detailed investigation of the
dismantling priorities in the withdrawal area. In view of this problem, we modify the WRF model so that
it can simulate under the situation of ten kinds of urban areas. And also, by using the modified WRF/

model, the analyses of urban thermal environment for Aichi prefecture are performed.




