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Abstract

This study analyzed long-term changes and the causes of the frequency of heavy snowfall,
which was defined by a daily snowfall event over the 2-year return period, in regions where the
daily snowfall of the 2-year return period is greater than 5 cm in Japan, by using daily snowfall
data provided by Japan Meteorological Agency (JMA) and observed by East Japan Railway
Company. The frequency of heavy snowfall shows a significant decreasing trend from the 1950s
to the 2000s and a significant downward jump in the late 1980s in the Hokuriku region, but no
significant trend or jump in other regions. In the late 1980s, a significant jump is detected in the
winter mean temperature in all regions of this study, the East Asian Winter Monsoon Index
(MOI), and the Arctic Oscillation Index (AOI). The winter mean temperature has a significant
correlation with MOI and AOI in all regions of this study. This fact indicates that the jump in
the winter mean temperature is related to the jump in MOI and AOI. The frequency of heavy
snowfall has a significant correlation with the winter mean temperature, MOI and AOI in many
regions of this study. These correlations are high in the Hokuriku region, but low in other
regions. The correlation between the frequency of heavy snowfall and the winter mean tempera-
ture tends to be higher than the correlation between the frequency of heavy snowfall and MOI or
AOI. Furthermore, the frequency of heavy snowfall in the Hokuriku region is sensitive to the
change of temperature, because most of the heavy snowfall events occur at temperature slightly
below the threshold between rain and frozen precipitation. As a result, in Hokuriku region, the
downward jump in the frequency of heavy snowfall is strongly affected by an upward jump of
the winter mean temperature.
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