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Summary

The present study aims at evaluating a variation in amount of ablation of snow in moun-
tainous regions caused by the climatic change as well as estimating the annual accumulation
of snow during the ice age in Hokkaido, Japan.

Empirical relations, egs. (2)-(4), were used to calculate the sensible heat .S, the latent heat
of condensation L., and the long wave net radiation R;, respectively. From measurements
on snowpatches in the Daisetsu Mountains and also from the statistical analyses of data at
meteorological stations, the standard meteorological parameters were derived as the mean
values of the present climate during the ablation season in the mountainous region; namely,
0.45 for the mean albedo a of the snowpatches, and 5.5°C km~! for the altitudinal gradient
of the daily mean air temperature.

The amount of heat of ablation Q, was given as

Q,u =S+LC+RL‘|‘I(1—¢1), (5)

where I is the shortwave radiation. The following simple relation was deduced between the
daily mean air temperature 7 (°C) and Qy of mountain snow in the present standard climate :

Qu =1.93(T+0.5* M m~2day~!. (6)

Evaluating the effect of change in each meteorological parameter upon the total ablation
My during an ablation season ((Qy>0) in the mountainous region, it became clear that a
change by +159% of each of the relative humidity H and the wind speed V caused a change
in My by about +£10%. )

The annual mean air temperature in the ice age estimated, using various methods, was
lower by 3—4°C to 12~—14°C than that in the present time in Hokkaido. From eq. (6),
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calculations were made on the possible maximum amount of M, for one year, i.e. the total
annual ablation on perenial snowpatches, whereby a change in M, at any altitude was shown
as a function of the temperature depression 47 from the present one (Fig. 9). If 4T=8°C,
then My is considered to be reduced to one-fifth of the present amount at the Yukikabe
snowpatch (1730 m a.s.l.) in the Daisetsu Mountains.

The amount of M, should balance the total annual accumulation on the level of an
orographic snowline, that is the altitude of perenial snowpatches in the Daisetsu Mountains
in the present time, and that of beds of cirques in the Hidaka Mountains in the past ice
age. From these considerations, the total annual accumulation in the ice age was approximately
50% of that of today if 4T was assumed as 6°C, and several per cent if 47T was 12°C.



