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Seasonal march of the frontal zone around Japan since late 20th century

Nobuto TAKAHASHT®

Abstract
The purpose of this study is to investigate the seasonal march around Japan for pentads 19-67 (April 1 -

December 1) since late 20th century using the frontal zone data. The frontal data were derived by the objective
method using the Thermal Front Parameter (TFP) of the potential temperature and the equivalent-potential
temperature at 850 hPa, which are calculated from the 6-hourly temperature and relative humidity data of the
NCEP-NCAR reanalysis. We first classified the pentad frontal distributions into ten patterns (T1-T10) by
principal component analysis and cluster analysis. Each of the frontal distribution patterns had a dominant
period. Analyzing the spatial and temporal characteristics of the frontal distribution patterns, we cleared the
recent trends of the seasonal march in Japan. The main findings of this study were as follows. 1) The frontal
frequencies increase around Japan during late July to middle August since the 1990s. 2) The rainy season like the
late Baiu season tends to appear during middle to late August since 1990s. 3) The increasing trends from 1990s of
the frontal distribution patterns of T1 in May, the frontal zone of which is located southward compared to the
average year, and those of T7 in early September which usually appear in the summer are also seen, though
these frontal distribution patterns don’ t dominate in each season.
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