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Fig.1 Locations of continuous observation sites of

the geomagnetic total force measured by RCEP.
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Fig.2 Magnetic observation
netic Group on Earthquake

; g
tations by Geomagnetic Group on Earthquake Prediction (after Geomag-
Prediction and Kakioka Magnetic Observatory, 1996).
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Fig.3 Month-to-month changes in differences of night-time total forces at each station from those at
Kakioka (KAK) excluding the secular variation (left) and the annual rates of the differences (right) with
the numerical values (right-most), for a piriod from January, 1977 to September, 1995. Dotted lines in-
dicate periods when data are subjected to noises due to artificial disturbances or instrumental troubles.
The annual rates are calculated without these data. In the bottom of the left panel, month-to-month
changes in night-time total forces and the night-time K indices at Kakioka are shown. Error bars indi-
cate +standard deviations (after Geomagnetic Group on Earthquake Prediction and Kakioka Magnetic

Observatory, 1996).
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Fig.4 Regional secular variations of the geomagnetic total force refering to Kakioka (KAK) are shown

in the northeastern Japan, central Japan, Kinki & Chugoku, and the southwestern Japan districts. It

can be seen that anomalous trends started around 1987 in Kinki and Chugoku area and Kyushu area

(southwest of Japan) (after Tsunomura, 1998).
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Fig.5 Secular variations of the geomagnetic total force at RCEP stations refering to KAK from the

beginning of 1992 to September, 1997. Monthly mean values are plotted.

—123—



(nST)E:'/iM&:sEE-IHHHH HHHHH iiiiti‘iiiiii iiiHHiH'_nE

0 :"Tix’ T’I:I‘*‘I = . N Emm— =] == ;

-5 BHHHHHHHHHH !!!H!!!!!IIII!!z!Iv!l!z!!!!!x! FHHHHHHHHHHHHHHHHHH A
1993 1994 1995 1996 1997 1998

Fig.6 Secular variations of the geomagnetic total force difference between AMG and SBE from the
beginning of 1993 to April, 1998.
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Fig.7 Annual rates of the secular variations refering to KAK at RCEP observation sites are indicated in
numerals. The rates are calculated based on the data from 1995 to 1997.
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Fig.8 Temporal variations of the earth strain at Yamasaki, Abuyama, Amagase, and Osakayama stations

preceding to the 1995 Hyogo-ken Nanbu earthquake (M7.2). The secular variations of the geomagnetic

total force at Amagase (AMG) refering to KAK are also shown in the same time axis (modified after

Furuzawa, 1996).

||||I|IHIIIIII]| [TTTTTTTTTTTTTITT
MYM

KAK (F component )
Oowooo o °o°o°|
\ T
OnT i g
1 .
A
A T z
e O I
Iooo °o°°o°°°°°
(SnT) f " L ]
= AMG - KAK (F component) . I
01 | — —vx x ;:.I! ¥ xmxxx T ary :‘ 7
E 7 xExigyy x T -
s I’“i!!! : I.qu. E
1992 1993 1994 1995 1996 1597

Fig.9 Secular variations of the geomagnetic total force at MYM and AMG refering to KAK after the

1995 Hyogo-ken Nanbu earthquake are shown.
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Table 1 Rates of magnetic changes agaist changes of water level at dam sites (modified after Oshiman

et al., 1991).

Sorces for dam-magnetic effect

Coefficients (nT/m)

Davis and Stacey (1972)

Zhan (1989)
Oshiman et al. (1991)

Abdullabekov et al. (1979)
Brennan and Hastie (1979)

-0.040
-0.085
-0.019
-0.280
-0.014, -0.013, -0.065
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Fig.12 An example of observed data of the total intensity at AMG, KS1, KS2 and KS3 on October 27,
1996.
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Secular Changes in the Geomagnetic Total Force
in Hokuriku, Kinki and Chugoku Discrists (2)
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Research Center for Earthquake Prediction, Disaster Prevention Research Institute,
Kyoto University, Japan

Synopsis

We have carried out continuous observations of the geomagnetic total force by proton precession mag-
netometers at 11 sites in Hokuriku, Kinki and Chugoku districts, Japan mostly since 1992. We discuss
several features of the secular variation anomalies in the geomagnetic total force basing on the data
observed from the end of 1994 to 1997. One of the anomalies is possiblly related to the occurrence of
the 1995 Hyogo-ken Nanbu earthquake, although the cause is unknown. In addition, in order to make
clear the relationship between stress changes in the crust and the piezomagnetic changes, we attempt to
observe and detect the dam-magnetic effect around Kisen-yama dam in Uji city, Kyoto prefecture, Japan.
A brief result is reported.

Keyword: proton precession magnetometer; geomagnetic secular variation; piezomagnetic effect;

Hyogo-ken Nanbu earthquake; dam-magnetic effect
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