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Changes in Snow and Ice Environments Associated with Climate Change
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Global warming is forecasted to drastically alter snowfall and temperature trends in Japan. The cold, snowy

regions of this country are expected to have winters with unprecedented changes, such as warm winters with | R

little snowfall, heavy snowfall in areas that have typically had little snowfall, and localized intense snowfall. | 0008EAH 1 ~2HCRAE L L BEEE T D=

This study surveys the trends in the snow and 1ce environments for recent years. Snow disaster in Eastern Hokkaido on April-1 and 2, 2008
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Changes in snowfall and snow cover in recent years
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snowfall from November to April in the years 1983 to 2008 were surveyed using 10
the data from 141 AMeDAS stations in Northern Japan, including stations in T 1 & S
Niigata Prefecture. Areas with increasing seasonal maximum snow depth are —r O +—1 O
found in Hokkaido and Honshu: Those in Hokkaido include the northern part of - i -5
the Japan Sea coast, including Otaru; the inland areas; areas on the Okhotsk coast; S  , S -10
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. Decreasing - Decreasing
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The locations and routes of low-pressure systems at the time of heavy snowfall events and snowstorms in recent years
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The characteristics of the locations and routes of low-pressure areas and their fronts,
and pressure patterns were investigated by referring to surface weather charts at the
time of heavy snowfall and snowstorms in Hokkaido from 1984 to 2010.

It was found that about two thirds (2/3) of the cases fall under the patterns of A to D
shown below. (Figure at right)

The occurrence frequency for each pattern (A to D) for 9 winters was obtained and is
shown 1n the table.The numbers show the occurrence frequencies. Parentheses indi-
cate the occurrence of a low-pressure system that rapidly developed near Hokkaido.
It was found that one characteristic pattern, Pattern D, has tended to increase in
recent years. In Pattern D, two low-pressure systems combine near Hokkaido and
rapidly develop. (Table below)

ARG/ NE—
Weather chart pattern

A | EEBIRAIEE Passes over the Tsugaru Strait. 2(1) 4(2) 3(1) 9(4)

B | =BEHAEILEE Moves northeast-ward off the coast of Sanriku. 4(1) 3(1) 4(1) 11(3)

C | ZDER4AEA Two low-pressure areas pass. 3(3) 5(4) 2(1) 10(8)

D | ZOEFHE Two low-pressure areas combine. 3(2) 5(2) 11(9) 19(13) i

both sides of Hokkaido.
&t 12(7) 17(9) 20(12) 49(28) : '
Total
N = o - == == - — o - O Low-pressure system
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The patterns and frequencies of low-pressure system in recent years Patterns of low-pressure systems that tend to result in heavy snowfall or snowstorms
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