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Abrupt decrease in the snow depth variability due to traveling extratropical
cyclone observed in Sugadaira, central Japan

Kenichi UENO”, Ryota Dammon”, Sachiho A. Apacui” and Satoru SHiMizu?

1) School of life and environmental sciences, Univ. Tsukuba,
Tenno-dai 1-1-1, Tsukuba, Ibaraki, Japan 305-8572
2) Sugadaira montane research center, Univ. Tsukuba,
Sugadaira-kogen 1278-294, Ueda, Nagano 386-2204

Abstract: Marked concave-type depressions were observed in the intra-seasonal variability of the
snow depth records in Sugadaira highlands, central Japan. The unique snow depth changes were
associated with passing extra-tropical cyclones and occurred during the core-winter season. Accord-
ing to a simple heat-budget analysis with pit works, the sensible heat, which was dominant during
the warm advections due to a cyclone, melted the snow surface, and during a non-precipitation
period, the following re-freezing processes at the upper layers period maintained a flat snow level for
several days. Snow depth records since 1967 showed the beginning of the concave-type depression
after the winter of 1987/88; this period corresponded to the time when heavy snow winters ceased to
exit in the coastal areas of Japan Sea. Two atmospheric teleconnection patterns, such as Pacific-
North American (PNA) and Western Pacific (WP) patterns, also modulated their appearance after
1990, indicating the changes in the strike direction of the cyclone track toward the north. A
significant increase in the winter precipitation amount with a decrease in the averaged center
pressure of the cyclones passing over the Japan Sea was found. However, the statistical relationship
between the cyclone activity and the occurrence of the abrupt snow depth variability was not
identified. A long-term observation of the changesin the cryosphere at the high-elevations of central
Japan is planned.
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