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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

little snowfall, heavy snowfall in areas that have typically had little snowfall, and localized intense snowfall. 2008448 1 ~2HCREL-EmERm oY=
This study surveys the trends in the snow and ice 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

MRELUED 7 AT 2141 BFrEI RIC. REHR (1983~20084F .
1MB~4R) LB I3 RLORRES P RERTEOELRAZANK

Ule R HIORREE (. L5:8 TIERABRID/ ML, PIBEL, A7R— (em/ £#) (om/ =5)
- (cm/winter) . (cm/winter)
VB AIE K ORI FERIERER T AN T AL AT ERITIEINERICH D 2 5 4 4
FI L HRERE SR WRMROKRLD TRAMEBICHD T, 4 25
4

The trends of change in the seasonal maximum snow depth and the seasonal 3 -l fg
snowfall from November to April in the years 1983 to 2008 were surveyed using the Increasing 2 Increasing 10
data from 141 AMeDAS stations in Northern Japan, including stations in Niigata 1 5
Prefecture. Areas with increasing seasonal maximum snow depth are found in 1o 1 0
Hokkaido and Honshu: Those in Hokkaido include the northern part of the Japan 4 -5
Sea coast, including Otaru; the inland areas; areas on the Okhotsk coast; and the ~10
Pacific east coast areas. The areas in Honshu are on the Pacific northern coast. The e & iy -15
seasonal snowfall has tended to decrease in most of the surveyed areas. Decreasing -3 Decreasing 20
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Trends of change in seasonal maximum snow depth Trends of change in seasonal snowfall
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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 FY 1985 to the winter of
FY 2014. It was found that about 60% 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 10 winters was obtained and
is shown in the table. The numbers show the occurrence frequencies. Parentheses
indicate the occurrence of a low-pressure system that rapidly developed (the
pressure at the center decreased by 19 hPa or more in 24 hours) 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)

A | BEBIREIES Passes over the Tsugaru Strait. 3 6(3) 0(0) 9(4)
B | SREHZLEGE Moves northeast-ward off the coast of Sanriku. 5(1) 3 42) 12(4)
C | ZDOFEBAIEB Two low-pressure arcas pass. 303) 43) 52) 12(8)
D| ZOFEBA  Two low-pressure arcas combinc. 32 52) 107) 19011)
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Frequency of heavy snowfalls and snowstorms (for each 10 winters) Patterns of low-pressure systems that tend to result in heavy snowfall or snowstorms
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