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Change of permeability caused by
2011 Tohoku earthquake detected from pore pressure monitoring
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Changes in well water level, streamflow, and chemistry of groundwater after earthquakes have been widely
observed. We have monitored pore and atmospheric pressures at the Kamioka mine in Gifu Prefecture of central
Japan. Pore pressure decreased after the Tohoku earthquake (M9.1) on 11 March 2011, which may be attributed to
a permeability increase. We focus on the Earth tide response of pore pressure before and after the earthquake to
evaluate rock permeability changes. If we assume that the elastic coefficient is constant, then hydraulic diffusivity
increased from 8.9 to 65.0 m?/s after the Tohoku Earthquake. We also analyzed data before and after the 2007 Noto
Hanto Earthquake (M6.9) and did not detect hydraulic diffusivity changes. We examined the amount of dynamic
and static strain change caused by the Tohoku and Noto Hanto earthquakes, and show that it is difficult to explain
the permeability enhancement to only dynamic and static strain.
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