)l opographictconditionsiforgtnelformationfofy

glaciersfandjperennial{Snowgpatches)ingtie
northernfyapaneserAlps

LB 110 atallWNiVeTsi tyNGraduatelschoollofsciencelandgrechnologyl(ResearchiEellowshipifordyoungiScientistsIoff SR S))
m@@ﬂﬂ%ﬂnﬂi@m

«})g fﬁ‘

Ugg?eer:lablly 202 2 :-_,..T — ;’ %

P NNy T s . £ 2 e
B ‘4 Kl VoL 3 > . -
» ‘r”;' — L _'- ad e ~ - - - 7 o

IHGATA
NIVERSITY |




Climate environment of northern Japanese Alps 2/11

snowfall Snowdrift Avalanche

*  The northern Japanese Alps IS Iocated along the Sea of Japan. The elevation of the main ridges is approximately
2500m-3200m.

*  During the winter monsoon, a dry, cold air mass from the continent passes over the Tsushima warm current,
gaining heat and water vapor, and then undergoes topographic updraft, producing the heaviest snowfall worldwide.

* In spite of a mid-latitude, mid-altitude, warm environment, and below the snow line altitude, due to heavy
snowfall and topographic effect (avalanches and snowdrifts) there are more than 100 perennial snow patches.
More than 80% of snow patches exist on the eastern slope because of the winter monsoon.
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« Fukui et al (2012; 2021) and Arie et al. (2019) have confirmed seven perennial snow
patches as VSGs in the northern Japanese Alps.
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» We submitted a paper in March of this year on the geodetic mass balance of very small
glaciers in the northern Japanese Alps observed by aerial photography and photogrammetry.
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In this paper, we showed that VSGs in the northern Japanese Alps have the largest mass balance
amplitude and the largest yearly fluctuations in annual mass balance among the glaciers worldwide

recorded in the WGMS.
The annual mass balance with large yearly fluctuations showed accumulation throughout each glacier

during heavy snow years and ablation throughout each glacier during light snow years.
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Annual mass balance, accumulation depth, and ablation depth of each glacier in 2015-2019.

» Glaciers are accumulated more than double (over 20m) as much snowfall due to the effects

of avalanches and snowdrifts.
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There are valleys where glaciers exist, perennial snow patches exist, and snow does not survive.

In this study, we analyzed the topographic environment of glaciers and perennial snow patches
( >0.01 km?) to clarify topographic conditions where snowdrifts and avalanche contributions
are significant and glaciers and perennial snow patches can exist.
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We compared the two topographical elements of drainage ratio and altitudes of 7 glaciers

GIS
Analysis

- Drainage ratio
The ratio between the drainage area leading directly
onto the total glacier surface area (drainage ratio) was

used to provide an indication of the possible
contribution of windblown and avalanching snow onto

\_the glacier surface (Hughes, 2009).

~

J

Altitude

Temperatures are higher at lower altitudes and the

amount of glacier melt is greater

and 10 perennial snow patches ( > 0.01km?2).
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A negative correlation was observed between drainage ratio and altitudes. This suggests that large
avalanche accumulation is necessary for the formation of glaciers and snow patches in a warm
environment at low altitude.

In addition, the drainage ratio of glacier and snow patch on the west slope was very large. This
suggests that large avalanche accumulation is necessary for the formation of glaciers and snow
patches on the windward slope where there is no snowdrifts accumulation.
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No differences were found between glaciers and perennial snow patches in our analysis.
In order to clarify the distribution of glaciers in the northern Japanese Alps, it Is necessary to
conduct a field survey to confirm whether perennial snow patches ( > 0.01km2) are glaciers

or not.
We are currently conducting a GPR survey at three perennial snow patches.
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