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Changes in Snow and Ice Environments Associated with Climate Change
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Global warming 1s 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 snf)wfall, heavy snowfall in areas that have typlcally .had little snowfall, and localized S008E4A ] ~2H[CRE LB ERE CDNE
intense snowfall. 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
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The trends of change 1n the seasonal maximum snow depth and the seasonal = =/ 15
snowfall from November to April in the years 1983 to 2008 were surveyed using Increasing - Increasing 10
the data from 141 AMeDAS stations in Northern Japan, including stations in B 1 L 5
Niigata Prefecture. Areas with increasing seasonal maximum snow depth are 1 o i 1 | o
found in Hokkaido and Honshu: Those in Hokkaido include the northern part of s y 8 -5
the Japan Sea coast, including Otaru; the inland areas; areas on the Okhotsk coast; - 5 4 - -10
and the Pacific east coast areas. The areas in Honshu are on the Pacific northern '@J i e '@/ 1%
coast. The seasonal snowfall has tended to decrease in most of the surveyed areas. Decreasing -3 LEW Decreasing -20
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Trends of change in seasonal maximum snow depth Trends of change in seasonal snowfall
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Mapping the distributions of snowy climate indicators in recent years
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First, a multiple regression formula was created for each area, with values e ' e if: ; .
representing the snow and ice environments (1.e., snowdrift transport rate and poor " . //‘ ) if -
visibility for each winter) as the response variable and basic meteorological values o " . ), s 3y ‘“’
as the explanatory variable. Next, a distribution map was created using multiple - o / {” . “,é ""‘
regression formulas and the mesh climate data from the Japan Meteorological - " {5 j i { { ‘“’
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Snowy climate indicators Outline Distribution map of snowdrift transport rate for each winter (avg. year)
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1) Snowdrift transport Snowdrift transport rate is defined as the mass of snow that jt’ﬁﬁ. ; “ " ﬁj EEH L ”
rate for each winter passes a unit width that is perpendicular to the wind direction _ Hokkaido e HT i o /j LN é,!t o
(m3/m) per unit time. The seasonal total of snowdrift transport rate 1s T - Tohoku Region % S N »
defined as the cumulative snowdrift transport rate per winter. Niigata Prefectur?}" N “‘5
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2) Frequency of poor This 1s defined as the number of days per winter on which poor & - d ) ' J & "- 5 N
visibility visibility occurs. Poor visibility is defined as that shorter than i P ‘ P .'
(days/winter) 200m. The number of days with poor visibility occurrence in a ® 7 1 '}&}\_;w;’_, P ;’5’ P 2
winter is defined as the frequency of poor visibility. e , ' , , , [ e e O = 10
| BASREIIREEDSEELETT., ARZEEEEDDHN (FEE)
Note: The snowy climate indicators were estimated based on weather information. Distribution map of the frequency of poor visibility (avg. year)
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