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Abstract 

 Fluid in the crust is highly sensitive to crust strain and solid deformation can 

lead to groundwater level changes in a well within confined aquifer, even if the 

deformation in the crust is small. Previous studies detected groundwater level changes 

related to the Tonankai and Nankai earthquakes. The results of this study indicate that 

it should be possible to identify pre-seismic alterations associated with pre-slip through 

ongoing monitoring of groundwater levels and crustal deformation in the vicinity of the 

anticipated epicenter of the Tonankai and Nankai earthquakes. Since 2006, the 

Geological Survey of Japan (AIST) constructed a new observation network of 12 

stations for researching the Tonankai and Nankai earthquakes, to clarify the 

mechanisms of past pre-seismic groundwater changes and crustal deformation. It stands 

as one of the world's most advanced groundwater observation networks dedicated to 

earthquake prediction research. Tidal components and the effect of atmospheric loading 

on the strain, groundwater level and pressure are removed by BAYTAP-G, a Bayesian-

based modeling approach for analyzing time series data that contain tidal and other 

variations. The groundwater monitoring in the Tokai area for earthquake prediction has 

been done since the 1970s. The M 7.9 1944 Tonankai earthquake was preceded by pre-

seismic crustal deformation and followed by co-seismic and post-seismic changes in 

groundwater levels. The M 8.0 1946 Nankai earthquake, followed 11 pre-seismic drops 

in groundwater levels. The analysis carried on the first two new stations, HGM and 

ICU, where strain changes due to slow-slip events were detected. However, the related 

changes in groundwater levels were not clearly recognized.  
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