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Explication of low-level water vapor accumulation processes over the sea,
playing a main formation factor of heavy rainfall

Kato, Teruyuki
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Several mechanisms of low-level water vapor accumulation processes were
clarified through analyses on heavy rainfall events occurred around Japan. Low-level water vapor
field over the sea, called as convective mixing layer, basically forms below a height of about 500 m

by dry convection, initiated by water vapor buoyancy. In heavy rainfall cases, water vapor was
further accumulated below a height of about 1 km by updrafts associated with low-level mesoscale
vortex and trough, and topography such as isthmus. The sea surface temperature distribution around
Japan and Tsushima Currents, moreover, largely contributed the accumulation of low-level water
vapor. It was also ascertained from enhanced upper-air sounding observations at Naze and
Minamidaitojima, whole-year surface observations at a few additional sites, and GNSS observations on
ships that dense spatio-temporal observations in the Southwestern Islands and over the sea are
significant to recognize the low-level water vapor field.
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