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Temperature Difference AT No12 4% szc

between Each Place and Maoshiri
AT =T -T(Moshiri}

[ Comparisen for corresponding
period)

Apr. 19,1978 1040 -1607
T(Mosh.)=6.4~7.8°C
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HERD AT=0 DO LTORETEbLT T Oo¥efl

BERBICET B TRL L)
& DE AT RDie, TOFMEBIERHN ECRLICONEBRTHSE, BEXH-T-
WEOBR T AT==213C Th - fo2d, MEHF T3 G ERO BT AR 2R +3°C
METH otz Tok, WEINOBCRCTHRMHELLHES FTHROBE 0L E REhHT T
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Summary

(1) Objective: One of the coldest areas in Japan during the winter, the upper valley of
the River Uryu is covered with snow about 2m in depth at the beginning of the melting
season, though the altitude is lower than 300 m at the bottom of its basin. This basin is
marked by a delay in melting away of snow, much of it remaining even until early May,
as compared with earlier disappearance in other basins. This project has a purpose to find
out answers to the following questions as to the reason for such a delay, subjecting to meas-
urements the area 65 km long from north to south and 20-30 km wide across, which includes
this basin in the west and adjacent basins with comparatively small snow accumulations in
the east. (A) Is it based merely on an excess snow accumulation in the basin? (B) What
is a topographic effect on low temperatures characteristic of the basin as well as on a delay
in snow melting ? (C) How does the remaining snow influence climatic conditions of the basin ?

(2) Approach: (A) Areal distribution of water equivalent of the snow cover and its varia-
tion with time were observed by a snow-sampler in the area. Measurements of depth and
water equivalent of snow were made every 10-20 days from March on at 20 sites in 1978
and 25 sites in 1979 selected near the highways running mostly along the boundaries of the
area. (B) After snow disappeared from the basins of smaller accumulations and remained
only in the basin in point, measurements were made of variations in air temperature among
basins by a thermo-couple sheltered against radiation and fixed on back-mirror outside a
car for ventilation of air while it was driven. (C) Distribution of snow depth in the east-west
direction crossing the Uryu valley and mountain ranges in both sides of the valley were ob-
served by battery-driven long-term snow-depth recorders in snow seasons of 1977-78 and
1978-79. Observations covered a distance of 60 km inland from the coast of the Sea of Japan.
(D) Heat balance studies were made at two places, Moshiri and Nayoro, during the same
period in April, 1979. The former is in the source area of the Uryu River , the latter, located
16 km to the west of Moshiri, is in a basin with a smaller accumulation, seeing snow disap-
pearing earlier than in the former. Observations were to find causes of a difference in
melting rate between the two places. (E) A delay in snowmelt runoff in the snow-remaining
basin was also studied.

(3) Results: The areal average of the seasonal maximum in water equivalent of the
snow cover in the Uryu valley was found to be 2.3 times as great as that of the adjacent
basins including the Kamikawa and Nayoro basins both in 1978 and 1979. Though this may
be the main reason for a special delay in disappearance of snow in the Uryu valley, another
factor was also found to be effective. The melting rate of snow in the 50 km long upper
valley of the Uryu River was observed to be about 65% of that in the Nayoro basin if such
a comparison was made for two weeks before snow was melted away in the latter. The
melting rate in the lower reach of the valley was, however, not smaller than that in the
Kamikawa and Nayoro basins in spite of much accumulation in winter. The excess accumula-
tion might be the only reason for a delay in disappearance of snow in the lower reach, where
the altitude is 70-90 m.

The rate of decrease in water equivalent of the snow cover in the upper Uryu valley
was about a half of that in the Nayoro basin on an average of several observation sites in

each of them during the melting period common to both. This causes the existence of a
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more amount of snow remaining in the upper Uryu valley than the excess amount of the
seasonal maximum in water equivalent of snow, when snow is melted away in the Nayoro
basin.

After snow disappeared in the basins with small accumulations, the snow cover remaining
in the Uryu valley was found to have an effect of decreasing the temperature of the lower
atmosphere in the valley by 2~3°C compared with other basins without snow. A difference
of 4.5°C in air temperature between Moshiri and Nayoro was observed on a fine day in late
April.

The results of simultaneous observations in Moshiri and Nayoro were that, as compared
with measured values in the latter, those in the former were mostly lower in air temperature
by 1~2°C in the daytime, smaller in wind speed, and smaller in net radiation especially during
the daytime. Such a temperature difference might be caused by the altitude difference of
200 m between the two places. A difference in wind speed should be due to topographic
features of both places and a difference in net radiation was caused by greater albedo of snow
in Moshiri than that in Nayoro. Three main components of heat balance at snow surfaces,
namely net radiation, sensible heat transfer and latent heat exchange between air and snow,
were estimated in both places for the period from April 8 to April 22, 1979. The results
were found to explain reasonably a difference in melted amount of snow in both places during

the same period as shown in Fig. 11.



