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Summary

Daily minimum air temperatures were measured at 18 fixed stations (Fig. 1) in Sapporo

from January to March 1978, while distributions of air temperatures were obtained in

consecutive sequence by automobile surveys along a circuit across this city on calm clear early
mornings in February 1978.

It was clearly shown from the results of the survey that the region with relatively high
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temperatures existed in the urban district (Fig. 2). The maximum temperature difference of
8°C was measured between the urban and rural.

The long-term records of daily minimum temperatures showed that the minimum tem-
peratures in the rural were lower than that in the center of the urban depending on sur-
rounding geographic features (Fig. 7); especially temperature differences between the rural
and urban became larger when radjative cooling was dominant (Table 3).

A good correlation was seen between intensity of downward atmospheric radiation and
minimum air temperature obtained at station No. 1, which was located in the urban but in
a wide open place; namely the lower air temperatures were measured at smaller radiation
amounts (Fig. 9-b).

The results of heat balance observation obtained at station No. 1 showed that the snow
surface released heat energy due only to long-wave radiation and obtained energy mainly by
sensible heat transfer from the air (Fig. 11). Whenever an energy supply was not enough
to compensate for a energy loss, the air temperature just above the snow surface tended to
decrease. The temperature decrease was smaller in the urban compared with that in the rural.
Considering the amount of energy released by domestic combustion of fuel as part of the
anthropogenic heat (artificial heat source), this amount was estimated (Table 5. The maximum
amount of anthropogenic heat in the urban reached about 30% of the amount of downward
atmospheric radiation in radiative cooling nights. A plot of household densities is parallel to
that of air temperatures (Fig. 13) along a sequence of points where observations were made
by an automobile survey. Therefore, it was confirmed in this investigation that the production
of heat by domestic combustion was important as one of the causes which brought about an

urban heat island.



