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CHANGES IN GROUNDWATER LEVEL AT OSAKAYAMA OBSERVATORY
AND SEISMIC ACTIVITY IN THE VICINITIES

By Kunihivo SHIGETOMI, Masaru YAMADA, Shinzo Fujll

Synopsis

Continuous monitoring of groundwater level have been carried out since December
1976 at Osakayama observatory in order to investigate relations between changes in
groundwater level and strain changes and earthquake occurrence. Secular changes in
groundwater level seem to correlate with temporal changes in seismic activity in the
vicinities. Abrupt falls In groundwater level with amplitudes larger than Scm were
observed at seven times. in four cases rather large eathquakes (M=4.4, & <50km)
were occured within 145 days after abrupt falls in groundwater level.
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Fig. 1 Records of the hydrograph (upper two) and the barograph (lower) for the period from Octo-
ber 23 to November 20, 1990.
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Fig. 2 Changes in groundwater level {(monthly mean values) and every monthly numbers of earth-
quakes near the observatory (A=50km, M=2.0, after SEIS-PC?).
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Fig. 3 Temporal changes in groundwater level and precipitations for 150 days before and 50 days af-
ter rather large earthquakes (A =50km, M=4.5). In four cases abrupt falls in groundwater

level (indicated by &) were observed.
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Fig. 4 Record of the hydrograph for the period from December 19 to December 26, 1989 showing

abrupt fall in groundwater level.
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Table 1. Magnitude (M) and epicentral distance (&) of eathquakes preceeded by abrupt falls in
groundwater level observed at Osakayama obsevatory.

Y M/D dH Y M/D M A T
cm km day
1979 5/27 6 1979 10/16 4.9 32 145
1980 6/11 28 1980 9/11 4.6 18 96
1987 4/10 5 1987 5/28 4.9 30 47
1989 12/25 7 1990 1/11 4.9 17 17
1991 9/24 8 1991 11/2 4.4 30 39
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Fig. 5 Plots of logarithmic precursor time (T) in days (@) and logarithmic epicentral distance (D) in
kilometers (O) vs. magnitude for data listed in Table 1. Equations are empirical formula
obtained by Tubokawa (1969) " and Rikitake (1986)% respectively.
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