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Abstract:

In urban areas with high-rise and densely distributed buildings, highly turbulent flows are generated, which affects heat transfer from urban surfaces to the atmosphere. Such heat transport will influence the development of isolated thunderstorms in urban areas. Sensible heat fluxes from urban surfaces are considered to play a role in causing such thunderstorms. This study numerically investigates the impacts of the geometrical features of urban surfaces and the heat transfer from urban areas on the generation of isolated thunderstorms and the resulting local-scale precipitation by combining a mesoscale meteorological model and a building-resolving large-eddy simulation (LES) model. In the LES, we examine the impacts of changing surface sensible heat fluxes on the turbulent flows and heat transfer in urban areas having various geometrical features in Osaka City and quantitatively assess the changes in turbulent momentum and heat transfers with the changes in urban surface fluxes in the urban areas. The district with high-rise buildings with a higher packing density effectively transfers heat, compared with the district with a lower packing density of buildings. The impact of the changes in surface sensible heat fluxes on precipitation intensity over a mesoscale area is examined with the WRF model through changing the surface fluxes. The change in the precipitation intensity and amount through changes in heat fluxes from the urban surfaces is quantitatively assessed from the hybrid analysis using the WRF and LES models.
