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Observation of Nocturnal Cooling in Akaigawa Basin, Hokkaido

By Toshio HARIMAYA, Masayuki MAKI, Katsuhiro KIKUCHI
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Takahiro OHIRA* and Masashi YOSHIHIRO**
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{ Received January 10, 1985)

Observations on the process of nocturnal cooling in a basin were carried out at Akai-
gawa, Hokkaido and its process was clarified as follows. It was found that nocturnal
cooling on calm and clear nights was much more intense than that on windy and cloudy
nights.. The process of nocturnal cooling proceeded as follows. The strongest cooling was
observed immediately after sunset and the lower the atmospheric layer was, the stronger
cooling took place. It follows that isentropes inclined along the slope of the basin and the
strongest downslope cold air was formed in this period. As the cooling proceeded following
the above, isentropes became horizontal at the lower layer of atmosphere and the downslope
cold air on the lower part of the slope was weaker than that on the upper part of the slope.
That is to say, it was shown that a cold air lake was formed and the downslope cold air
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flowed and accumulated over the central part of the basin. Therefore, it is considered that
the flow and accumulation of cold air over the central part of the basin were important as
the factor of nocturnal cooling in a basin, because cold air over the basin reduces the
downward radiation.
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Fig.1. Arrangement of the observation points in Akaigawa
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Fig. 2. Horizontal distribution of the minimum air temperature

on Oct. 23, 1982. (B s ERE X 1/50,000 [1=K))
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'Fig. 3. Time variation in vertical profiles of tempera-
ture of free air on Oct. 2223, 1982.
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Fig. 4. Time variations of potential temperature at
each height on Oct. 22—23, 1982.
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Fig. 5. Potential temperature profiles superimposed on the fac-
simile record of acoustic sounder (lower) and weather condi-
tions (upper) on Oct. 22—23, 1982.
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Fig. 9. Time variations in the velocity of downslope cold air on
Oct. 22, 1982. Broken line and solid line indicate the values
at observation point X and observation point Z respectively.
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Fig. 10. Time variation in vertical profiles of downslope cold air
at observation point X.
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Fig. 11. Relation between the velocity of downslope
cold air and cooling rate on Oct. 22, 1982.
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