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Fig. 1. Topography around Toya-ko spa. Explosion
craters formed in 1910.
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Fig. 2. Horizontal distribution of the 1 m-depth ground temperature
at Toya-ko spa (measured in August, 1956).
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Fig. 5. The estimated horizontal distribution of temperature
at the surface of the underground heat source, at
Toya-ko spa. The broken line is the boundary be-
tween A region and B.
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5. Estimated Temperature Distribution of Heat
Source at Toya-ko Hot Springs

By Renji NARUSE
{Department of Geophysics, Faculty of Science, Hokkaido University)

The writer tried to presume the horizontal distribution of temperature at the surface
of the underground heat source from that of the 1 m-depth ground temperature at Toya-
ko hot springs, where the underground structure is simple and well known.

Toya-ko spa, being in south-western part of Lake Toya, is situated on the gradually
inclined slope at the north foot of Usu volcano. In 1910, the activity of Usu volcano
occurred and then 45 explosion craters were formed along the north side of Usu volcano,
as shown in Fig. 1. After that activity, the first hot spring was brought into existence
at the lake coast, and now more than 15 wells are on the slope near the coast. The
temperature of these hot springs and the 1 m-depth ground temperature were measured
by Fukutomi, Ishikawa and others at Toya-ko spa, in 1956 (Fig. 2).

We get (8) from the fundamental equation of heat conduction, where T, is the tem-
perature of the heat source, T, is the 1 m-depth ground temperature, D is the depth of
the heat source, and 1 is constant (A=7%/k; % is the thermal conductivity, % is so called coeffi-
cient of heat transfer between a ground surface and air). At eleven wells, the writer
got 4=3.0 in A region and 15 in B by putting the value of Tp, T, and D into (8),
(Fig. 4). And then at every measuring point of the 1 m-depth ground temperature. the
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value of T, was calculated from (8), as the values of Ty, D and 4 were known. The hori-
zontal distribution of 7'» is shown in Fig. 5. From this figure, it is noticeable that
the temperature of the underground heat source indicates higher value in the area at the
foot of Konpira-yama and Nishi-maruyama than that on the coast side.” It may be at-
tributed to the fact that the original hot water may rise from cracks which are considered
to be under the explosion craters, and flow toward the lake mixing with percolated lake
water through an aquifer which is regarded as the underground heat source in this district.



