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Abstract : In this paper, the author as the project leader introduces the groundwater monitoring
system in the Tokai-Izu and Chubu-Kinki districts, which was developed during the research period
from 1994 to 1999. The Tokai region, a central part of Honshu (Main Island), is considered to be
the area where a destructive earthquake, the Tokai Earthquake, is very likely to occur. The Tokai
Earthquake, however, is considered to be predictable since the nature of its earthquake mechanism
is well understood than other earthquakes. Therefore, the instruments such as strainmeters,
tiltmeters and extensometers are intensively deployed in the area. They are supposed to be able to
identify precursory anomalies. The observation of groundwater is also believed to be one of the
practical methods to predict the Tokai Earthquake because there are many records of groundwater
changes before large earthquakes. Since 1976, the Geological Survey of Japan (GSJ) has been
developing the telemeter groundwater observation system in the area according to the proposal of
the Geodetic Council of Ministry of Education, Science and Culture (Tsukuda et a@l., 1980). Ground-
water data are transferred to the Japan Meteorological Agency (JMA) and carefully monitored day
to day and on a 24 hours basis. The meeting of the Earthquake Assessment Committee in JMA is
held monthly to discuss whether there is any anomalous changes of the data. It is a major task for
the research group of GS]J to prepare the charts of three-month and two-year groundwater data,
and submit them to the committee with comments. One of our major objectives of this study is to
develop algorithms to detect anomalous changes automatically before large earthquakes. As a
milestone for this purpose, Matsumoto N. (1992 ; 1999) developed a data correction method using
statistical analysis to make it possible to detect pre- and co-seismic anomalous changes of ground-
water level by eliminating the effects of barometric pressure, earth tide, rain fall and other noise.

After the 1995 Kobe earthquake, we concentrated our efforts to establish new comprehensive
observation wells in the Kinki district in 1996 and then extended the area of observation to the
Chubu district in 1998. It is well known that there are many active faults in the Kinki and Chubu
districts. We located observation wells near active faults using a careful examination of subsurface
geology. We also developed a comprehensive observation system for the analysis of groundwater,
borehole strainmeter, seismometers and GPS data, in those areas for earthquake prediction studies
at the end of this study. The data analysis of the groundwater level in Kinki shows that the system
is able to detect earthquake related crustal deformations corresponding to the volumetric strain
changes on the order of 107° (Koizumi et al., 1999).

Almost all our groundwater related data and data correction methods are publicized at http://
gxwell.aist.go.jp.
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Fig.2 Data charts of the Haibara and Kusanagi
observation wells in the Tokai area.
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Fig.3 A characteristic pre-seismic and co-seismic
groundwater level changes of the Haibara
well.
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Fig.4 Relation between the magnitude of earth-
quakes and their focal distances from the

Haibara well. (modified from Matsumoto,
1996).
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Fig.5 Observed groundwater level, barometric pressure and rainfall data at the Haibara and Kusanagi wells.
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Fig.9 Structure and sensors of the Negoro well.
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