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This study developed a new method to clarify the regional characteristics of heat balance in an urban space of a
city. In the first part of this study, the spatial distribution of heat budget inside Sendai was drawn as “heat balance
map” based on numerical analyses of mesoscale climates in summer and winter. This map shows the area where
the influence of sea breeze is larger than those of heat generated from ground surface and anthropogenic heat
release. In this area, it is effective to introduce sea breeze into urban areas by matching the building arrangement
with wind conditions.

In the latter part of this study, several cases of CFD analyses of microclimate within street canyons in the city
center of Sendai were carried out to investigate the effects of shapes and layouts of buildings and roadside trees
on outdoor thermal environment and pollutant diffusion at pedestrian level. Here, the results of mesoscale climate
analysis were utilized as boundary conditions. The balance of fluxes of heat and contaminant gas incoming to and
outgoing from the pedestrian spaces was examined in detail by using the data provided by the CFD analyses.
Based on these analyses, the optimal arrangement of roadside trees was proposed to improve the thermal
environment and air quality in the pedestrian space simultaneously.




