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Summer heat islands of Tokyo Metropolitan Area in connection with the occurrence
of thermal lows and localized torrential rainfalls
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We made an attempt at clarifying the relationship between thermal lows and
localized torrential rainfalls in Tokyo Metropolitan Area based on the high-density temperature and
air pressure observation system which we developed since 2006. As a result of Principal Component
Analysis for the summer temperature and pressure data matrices in Kanto region, typical spatial
patterns which related to the sea-land breeze circulations, urban heat islands and north-easterlies
were detected.

A case study on the localized torrential rainfall indicated that lowering and increasing trend of
air pressures around heavy rainfall area occurred, where high temperatures and moist air penetration
from sea-breeze were observed. Finally, “ Weather Research & Forecasting ( WRF )" model were
applied to detect the urban effect due to heat islands. The results show increasing rainfall in
urban area during the night in summer.
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