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Understanding the impact of urban heat island on the local heavy rainfall in the
Tokyo area using a next-generation simulation system

SEINO, Naoko
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A next-generation simulation system suitable for the forecast of the heavy
rainfall in urban area has been developed by coupling the Square Prism Urban Canopy (SPUC) scheme
with the Local Ensemble Transform Kalman Filter (LETKF) data assimilation system. Surface heat
exchange processes affected by the urban canopy elements such as buildings are described in the SPUC

scheme and dense observation data can be assimilated using the LETKF approach in this system.
Validation results show that the SPUC scheme represents the surface air temperature and the surface
heat flux better than the slab scheme. We numerically investigated the influence of the urban heat
island on the development of convective systems in local heavy rainfall events in Tokyo. Simulation
results suggest that higher temperatures caused by urbanization can lead to increased rainfall by
intensifying convergence and ascending motion. Observations of lower atmospheric characteristics in
the urban area were also carried out.
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