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PRECISE MEASUREMENTS OF TEMPERATURE VARIATION
IN THE TUNNEL AT AMAGASE CRUSTAL
MOVEMENT OBSERVATORY

By Shuzo TAKEMOTO

Synopsis

First, the thermal profile along the tunnel at Amagase crustal movement observatory has
been observed with a portable thermometer of the thermistor type. The tunnel has a horse-
shoe shape with a cross section of 6 mX6 m and its total length is about 1830 m. Three par-
tition walls exist at positions of 5m, 400 m and 500 m, from the entrance of the tunnel, respec-
tively. Temperature distribution in the tunnel is different from 15.2°C to 16.8°C in propo-
tion to the depth from the surface.

Secondly, temperature changes at several positions in the tunnel have been continuously
observed with quartz thermometers having a resolving power of 1/1000°C. Annual change of
the order of 0.2°C is observed at the position of 370 m from the entrance of the tunnel. At
positions deeper than the second partition wall existing at 400 m, annual changes of temperature
are smaller than 0.1°C.

It is found that there is a direct correlation between short period variation of atmospher-
ic pressure and temperature observed in the tunnel.
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Fig. 1 (a): Topographic map around Amagase observatory
(b): Thermal profile along the tunnel
(c): Temperature distribution in the observation room
(d): Arrangement of instruments
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Fig. 2 Annual changes of temperature observed with the Assmann
thermometers at four station-marks for electro-optical dis-
tance measurements.
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Fig. 3 Block diagram of the quartz thermometer.

— 4 —



YA Ry A BRAEICE T 2 NEE OB

I

BAROMETRIC PRESSURE

men|

770, w

760

750

mm

160,

jooH{ PRECIPITATION

o J J | LJLmJ Wl Jid 1y mhil b 1]I..1 TN
JAN.  FEB. MAR. APR. MAY. JUN. JuL. AUG. SEP. OCT. NOV. DEC.

1985 -

Fig. 4 Daily plots of free-air temperature, air temperature in the tun-

nel (QT-1~3, 5~6), ground-water temperature (QT-4), baro-
metric pressure and precipitation observed at Amagase obser-
vatory for the period from January to December of 1985.
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Fig. 5 Records of quartz thermometers (QT 1~10), a barometer and laser extenso-
meters (L-1, L-2, LS-1) at the moment when sudden change of ground-water
temperature was observed.
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Fig. 6 An example of records at the moment when the typhoon passed through the

Kinki disctrict. Long term variation of barometeric pressure does not affect
air and ground-water temperature in the tunnel.
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Fig. 7 An example of records showing a direct correlation between short
period variation of pressure and temperature.
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