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Figure 1 Population changes of the sika deer on Nakajima Island in Lake Toya, Hokkaido, Japan,
1957-2014 (Referred to Uno (2006), Yoshida (2013), and Takeshita et al. (2015)).
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Figure 2 Location of Nakajima Island in Lake Toya, Hokkaido.
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Figure 3 Topographic map of Nakajima Island (Geospatial Information Authority of Japan).
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Figure 4 Climatological average temperature, temperature, snowfall anomalies, snow depth anoma-
lies, and wind speed anomalies every 10 days at Okishi AMeDAS. The standard deviation
error bars were calculated from the daily mean temperatures.
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Figure 5 Synoptic surface weather charts generated by the Japan Meteorological Agency
at (a) 0900 JST on 29 January 2005 and (b) at 0900 JST on 30 January 2005.
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Table 1 Temperature anomaly, precipitation ratio,
sunshine duration ratio, and snowfall ratio in
the Pacific region of Hokkaido (Japan
Meteorological Agency).
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Abstract

The population collapse of sika deer (Cervus nippon yesoensis) on Nakajima Island in Lake Toya was analyzed
from a climatological viewpoint. The climatological characteristics from winter to early spring of the collapse year
were the following three points; First, the 10-day average temperatures had negative anomalies of 2 C to 5 C.
Second, the amount of snowfall was climatological normal, however, the snow depth had a positive anomaly of 10 -
60 cm. Third, the temperature difference was extreme when the extratropical cyclone passed. The positive
anomalies of the snow depth were maintained since the snow density increased due to temperature differences
during and after the extratropical cyclone. Also, melting did not proceed under long-term low-temperature
conditions. Studies assert that the population collapse in 1985 was consequent to a decrease in food plants due to
increased population density, difficulty in obtaining bottom plants due to the densified snow, and lack of physical
strength due to the cold climate. In 2005, deciduous litter was the main food, so the densified snow may have
hindered predation. Additionally, the range of activity may have been limited due to the long-term effects of the
positive anomaly of snow depth, resulting in food shortages.





