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Spatiotemporal Distribution of Snowfall and Snow Accumulation in
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Abstract  This paper describes the spatial distribution of snowfall and snow accumulation in a mountain valley, as
well as the factors controlling it. We conducted continuous observation using snow depth gauges at five sites in
Kamikochi, the Northern Japanese Alps, from 2014 to 2024. The results demonstrated that the timing of fluctuations
in snow accumulation depth was generally consistent across all sites, and snowfall events occurred simultaneously
throughout the valley. However, the spatial distribution of both snow accumulation depth and snowfall depth tended
to be greater at the northern and southern ends of the valley and smaller in the central area. Analysis by synoptic
pressure patterns suggested that during winter monsoon patterns, snowfall is greater at a location downwind of
relatively low mountains because clouds formed over the mountains flow downwind. During south-coast cyclones,
snowfall is greater at the northern part of the valley than in other areas, likely because moist air masses from the south
are blocked by the northern mountain region.

Keywords  Kamikochi, snowfall distribution, snow accumulation distribution, atmospheric pressure pattern during
snowfall, alpine region
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Fig. 1. Study area and observation sites. The black dots indicate
the observation points (K-1 ~ K-5) (bottom figure).
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Fig. 2. Classification of synoptic patterns causing snowfall in Kamikochi. Created based on the Japan surface weather charts (09:00
and 21:00 JST) provided by the Japan Meteorological Agency. Left-top: Winter monsoon (09:00, 4 December 2015); Right-
top: South-coast cyclone (09:00, 8 February 2014); Left-bottom: Twin cyclone (21:00, 22 January 2018); Right-bottom: Cold
front (09:00, 22 January 2017). The figures were modified by the surface weather analyses around Japan (9:00 and 21:00 JST)
prepared by the Japan Meteorological Agency and made available in the “Weather Charts” collection of the National Diet

Library Digital Collections were processed and used. [10-14].
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Fig. 3. Variations in daily snow depth at each year. The line colors indicate the observation points: K-1 (orange); K-2 (yellow); K-3
(green); K-4 (light blue); K-5 (blue).
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Fig. 4. Variations in daily snowfall depth at each year on Snow Days. The dots colors indicate the observation points: K-1 (orange); K-
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Table 4. Annual maximum snow depth and annual cumulative snowfall at each observation site during the winter season. “N.D.”

indicates missing data. The mean value for the observation period at each site is denoted as x , and the standard deviation as
6. Values of X + 1.00 or higher are indicated in dark red; those between X + 1.00 and X + 0.50 in light red; those
between X — 1.00 and X — 0.50 in light blue; and those of X — 1.00 or lower in dark blue.

Annual maximum snow depth [cm]

Annual cumulative snowfall depth [cm]

K-1 K-2 K-3 K4 K-5 K-1 K-2 K-3 K4 K-5
2014 181 161 136 155 176 564 544 430 N.D. N.D.
2015 246 210 135 N.D. 187 845 794 578 N.D. 822
2016 128 113 90 102 118 522 482 387 414 483
2017 163 139 101 134 165 594 605 553 592 705
2018 163 128 96 114 161 649 542 467 494 660
2019 170 118 82 98 N.D. 695 504 518 478 N.D.
2020 132 N.D. 93 112 119 602 N.D. 420 575 N.D.
2021 157 118 107 N.D. 147 529 443 437 N.D. 573
2022 168 159 119 145 N.D. 594 536 489 520 N.D.
2023 118 100 87 100 112 526 414 488 466 489
2024 160 130 84 128 155 623 548 544 629 693
ave. 162 138 103 121 149 613 541 483 521 632
std. 34 32 19 21 27 94 105 61 72 124
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depth and (b) monthly cumulative snowfall depth at each
snow depth observation site. Months with missing data
for at least one day at any observation site were excluded
from the analysis.
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