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Fig. 1  Arrangement of the laser extensometer in Kwasan Station (seen from the top).
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Fig. 2 Design of the laser extensometer (side view).
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Fig. 3 Observational results of strain, ambient temperature and atmospheric pressure changes in the Kwasan

Station during the period from December 29, 2001 to December 30, 2002.
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Fig. 4 Correlation between strain changes (ordinates) and ambient temperature changes (abscissas) in the
Kwasan Station during the period from December 29, 2001 to December 30, 2002.
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Fig. 5 Result of Fourier analysis of strain data in Kwasan during the period from December 29, 2001 to December 30,
2002, together with theoretically expected amplitudes (>) of major tidal constituents obtained from calculations using

the GOTIC2 program.
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Fig. 6 Observational results of strain, ground temperature in the inner observation room (Temperature 1) and

room temperature inside of the front door of the front room (Temperature 2) during the period from September
1, 2002 to September 15, 2002.
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Fig. 7 Weather change and observed strain and temperature changes during the period from
September 7, 2002 to September 11, 2002. Templ: Ground temperature change Temp(2): room
temperature change inside of the front door of the front room.
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Fig. 10 Strain and ambient temperature changes in Tateyama Station.
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Effect of Local Sunshine Changes upon Crustal Strain Observations
Comparison of Strain Data Obtained at Kwasan and Tateyama Stations

Shuzo TAKEMOTO", Yasuo WADA, Kiyoshi ITO, Yoichi FUKUDA", Wataru MORII,Hideo MOMOSE",
and Mitsukuni NAKAMURA"

* Graduate School of Science, Kyoto University

Synopsis

In order to estimate the effect of local sunshine changes upon crustal strain observations, we compared
strain changes and ambient temperature changes observed in shallow tunnels in Kwasan (Kyoto) and Tateyama
(Toyama) stations. As aresult, rain changes about 1x10%  were observed with both the laser extensometer
in the Kwasan station and the E-1 super-invar bar extensometer in the Tateyama station according to daily

temperature changes without time delay.

It has been revealed that the effect of local sunshine changes is a

serious problem for precise tidal analysis using extensometer data obtained in shallow tunnels.

Keywords: crustal movement, extensometer, crustal stain, earth tides, sunshine change



