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Summary

Measurements of air temperature profiles, wind speeds and the amounts of net
radiation were made for two weeks from January 28 to February 11, 1971, at two
stations in the Teshio mountainous region in the northern part of Hokkaido. Station
(A) was located at the top of the mountain and Station (B) at the bottom of a basin;
a height difference of these two stations was about 250 m. Moreover, measurements of
air temperature near the snow surface were carried out at two other stations: (C) located
at an altitude of 35 m and (D) located about halfway up the hill (125 m).

At Station A air temperature below about —15°C was not observed, while at Sta-
tion B air temperature below —30°C was frequently observed.

In this paper such a phenomenon ss temperature inversion is referred to as the
name, “Basin Cooling” (radiative cooling in basin). Intensive basin cooling was observed
under the condition of a low wind speed at Station B (lower than 3 m/s) and a clear night.
A low wind speed at Station A was not necessarily essential for this phenomenon.

Observations showed that the amount of net radiation loss from the surface at
Station B was less than that at Station A during clear nights.

From the meteorological data obtained at these stations, the reason of basin cooling
could be considered as follows: At Station B the turbulent heat transfer from air to
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the snow surface was insignificant under a light wind. Furthermore, the amount of
incoming heat to the snow surface by the conduction from air downward and from the
snow layer upward was small, because of their poor conductivity.

The calculation indicates that the amount of incoming heat was smaller than that
of outgoing heat, therefore the temperature of the snow surface tended to get lower.

On the other hand, at Station A it was windy even when basin cooling was taking
place ; consequently the turbulent heat transfer might be great and an air mass near
atop the mountain might be always refreshing. The temperature at Station A did hardly
go down. In consequence, it was considered that basin cooling occurred.

It was not clear from the results of these observations whether or not there was
the down flow of cold air on a mountain slope.



