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GROUND DEFORMATION OBSERVED AT KAMITAKARA
(UP TO DEC. 1984)

By Hikaru Dox, Yasuo Wapa, Masaaki KaTo,
Hiroo Wapa and Yoshinobu Hoso

Synopsis
The results from observations of ground strains and tilts, and from electro-optical measure-
ments made at Kamitakara up to 1984 are reported in the present paper. It was found from

those observations that both the average strain rates and tilt rates are smaller than 3 x 10~7/year
during the last seven years.

In order to increase the reliability of observations, crustal strains have been routinely ob-
served with plural detectors attached to each quartz-tube strainmeter. The results of com-
parison among them are also described.

No significant precursory changes in the observed strains and tilts prior to the Western
Nagano earthquake of Sept. 14, 1984, have been detected.
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The history of the observation systea
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Fig. 2 History of the observation system at the Kamitakara Crustal Movement Observatory
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Fig. 5 Secular tilts and strains (daily means) and precipitation and water discharge (daily amount)
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Table 1 Comparison of the tidal strains among F’, E, and EC by the least squares method
during the period from May 18, 18h00m to July 14, 17h00m, 1983

COMP. COMP. COMP.
AMP. x 10-8 PHASE | AMP. x 10-% PHASE | AMP. x 10-¢ PHASE
El Bl ECI
M2 0.456 76°5 0.456 76°8 0.522 71°0
s2 0.202 554 0.292 5409 0.266 —61°4
Kl 0.331 79°.1 0.325 80°.6 0.281 70°.1
o1 0.272 5407 0.271 —55°9 0.267 62°.3
E2 B2 EC2
M2 0900 |  35°9 0.900 35°.7 1.086 34°8
$2 0.410 89°.6 0.412 88°.4 0.521 87°.0
K1 0.625 1707 0.623 —14°8 0.642 —20°6
ol 0.611 18°.3 0.621 18°3 0.658 16°8
E3 £3 EC3
M2 0.869 46°.1 0.873 46°,7 0.900 w9
s2 0.464 —85°5 0.462 —83°8 0.473 _84°6
Ki 0.289 —52°2 0.282 4409 0.208 —43°2
ol 0.328 —1e7 0.324 0.0 0.355 —2°3
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Fig. 6 An example of measurements by barometric changes and strains by E’l, E2 and
E’3 (hourly values), water discharge and precipitation (daily amount), and
fourier spectra of E’l and barometric changes
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Fig. 7 High-pass filtered results with a cut-off period of 10 hours of barometric and strain changes
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Fig. 9 Hourly strains, those residuals removed tidal components and time variation of
principal strains from Sept. 14, 08h

Table 2 Recorded strain steps related to the W. Nagano earthquake
MAIN SCHOK M=6.8

E’l  —1.5x10"7 E2 —12x1077 E3 —05x10"7
El —1.6 E2 —0.9 E3 —0.5
EC1 -23 EC2 -19 EC3 —11
WT21 —0.30 WT31 —0.03 WT32 —0.19
AFTER SCHOCK M=6.2
E'l  —0.04x1077 E2 -0.22x10"7 | E3  —0.06x1077
El —0.03 E2 * E3 —0.06
ECI —-0.05 EC2 -0.20 EC3 -0.07
WT21 —0.05 WT31 —0.04 WT32 —0.01
Upper; main shocks (M =6.8, Sept. 14, 1984).

Lower; the largest after shock (M=6.2, Sept. 15, 1984)
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Fig. 10 Time variations in the amplitude of M, and daily strains
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