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Analysis of Natural and Artificial Changes in the Groundwater Level
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Hot Springs Research Institute of Kanagawa Prefecture

Hakone, Kanagawa

(Abstract)

Monitoring of groundwater levels has been carried out since 1989 at three monitoring wells in western Kanagawa
Prefecture. The aim is to study methods of predicting a possible earthquake in the Odawara area. The characteris-
tics of a normal change in groundwater level are classified as either natural or artificial changes in order to clarify
what is an anomalous one. The influence of the pumping well is recognized as having led to a rise in groundwater
level at Ohi of 10cm and at Odawara of 60cm. The effect of irrigation of paddy fields is distinctive in raising the
groundwater level at Ohi. A rise in groundwater level associated with heavy rainfall is observed at Minamiashigara.
Considering these features, changes in groundwater level were compared with barometric pressure or earthtide.
Barometric effects and earthtidal ones were recognized at Ohi and Minamiashigara. The former are calculated as
being 4.3mm/mb at Ohi and 3.8mm/mb at Minamiashigara and the latter ones as 9.2mm/ #gal at Ohi and 5.7mm/ #gal
at Minamiashigara. These effects show strong sensitivity to the strain of the earth's crust. Anomalous changes in
groundwater level associated with the earthquake on August 5, 1990 were recognized in the monitoring wells. Up-
ward trends before the earthquake were recognized at wells, with the biggest rise being 10cm at Minamiashigara.
Coseismic downward changes were also observed at Minamiashigara. The pattern of these changes in the groundwa-
ter level recognized at Minamiashigara seems to be typical of changes in crustal stress associated with an earth-

quake.
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