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Fig.1 Annual changes in soil temperatures and estimated seasonal
frost depth at a snowpatch hollow called Oyukijiro on the eastern
side of Gassan Volcano, northern Japan. (modified from Kariya,
2002). MAST: Mean Annual Soil Temperature
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Fig. 2 Landscape of a snowpatch hollow and its surrounding slopes on
Mount Shirouma-dake, the Northern Japanese Alps. (Photo taken
by YK on 10 September, 2013)
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Fig. 3 A model showing the Holocene landscape evolution and environmental changes of a snowpatch hollow on the eastern side
of Gassan Volcano, northern Japan (modified from Kariya, 2005).
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Fig. 4 A landslide map published by the National Research Institute
for Earth Science and Disaster Resilience on the J-SHIS (Japan
Seismic Hazard Information Station) map. An example image
from the area of the Northern Japanese Alps.
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Fig. 5 Landforms on the eastern side of the summit of Mount Ainodake.
ARE: Aresawa landslide (present), DSGSD: Area of deep-seated
gravitational slope deformation (present), FPS: Fossil periglacial
smooth slopes (late Pleistocene), HSZ: Hosozawa cirque (late
Pleistocene). (Photo taken by YK on 13 October 2013)
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Fig. 6 Large-scale landslide features around the Tsugaike Shizen-en
Moor, the Northern Japanese Alps.

KMT: Kitamatairi Valley, TUG: Tsugaike Shizen-en Moor. Thick
dotted lines show outer boundaries of landslide bodies (partly
undefined). (Photo taken by YK on 18 October 2015)
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Kinugasano-ike core (KNG-2017)
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Fig. 7 A columnar section of a 3.8-m long core recovered from
the bog deposits in a linear depression formed by deep-seated
gravitational slope deformation near Mount Nishihotaka-dake,
the Northern Japanese Alps. Latitude: 36.2620 degree north,
Longitude: 137.6151 degree east. This figure was reproduced
from Kariya and Takaoka (2019).
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Review article
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Geomorphological studies on snowpatch hollows and landslides in the Japanese high mountains:
Their trend, significance, and future issues

Yoshihiko KARIYA

Compared with glacial landforms and periglacial landforms that
are produced by active freeze-thaw actions and/or permafrost
conditions, snowpatch (nivation) hollows and landslide
topographies are common in the Japanese high mountains. This
is because the Japanese high mountains are situated on humid
active margins affected by convergent plate motions and Asian
monsoon circulations. However, little attention has been paid to
geomorphic processes and Quaternary historical development

of snowpatch hollows and landslide features, especially in the
alpine and subalpine zones of the Japanese high mountains. For
the sustainable progress of Japanese geomorphology, research on
a snowpatch hollow and a landslide topography is required more
than ever before. This paper reviews the recent development of
geomorphological studies on a snowpatch hollow and a landslide
feature in Japan. In addition, significance and future issues are
referred.

Keywords: Mountain geomorphology, snowpatch hollow, landslide topography, glacial landform, periglacial landform
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