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Why have we failed?

NEED:      Observation‐driven modeling!
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• Propose an idea of long-term evaluation 
and show why we now focus on the 
Tokai segment 

• Propose an idea for forecasting and 
prediction and suggest the need to 
monitor the aquifer. (Vertical component 
strainmeter?)

• Concluding remarks









P is confining pressure minus pore pressure.

Cellular model.
To our surprise: gave

b-value ~ 1.
Varying slip concentration, space and time.

Stress drop << rock strength
More surprise; forecast of impending great earthquake!
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• Water and dilatancy. 
• Fault strength effected by pore pressure.
• Rock strength increases with dilatancy. (Rice 1975)
• Shear stress on rock increases rock volume (slightly)

• Magnitude-dependent quiescence. 













For Forecast/Prediction:

b‐value for very large earthquakes only because the
eventual location is not well known.

Quiescence region of m>3+ in high stress regions is 
much larger than the fault zone so is easier to recognize.

These are Forecasts only, time within years.

Dilatancy collapse gives a chance for prediction (days/weeks)



• Note that magnitude‐dependent quiescence relies on the long duration of the 
stiffened dilatant zone, since the seismic observations that identify this zone take 
weeks to years to establish this behavior. This of course would be the case in the 
rock outside the fault zone itself.

• However, in the fractured fault zone, the high permeability will allow the dilatant 
regions to refill so reducing the failure strength.  Therefore there should be no 
quiescent region in the fault region.
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Summary. For Earthquake prediction.

• We may only have two weeks or less.
• Need to monitor the aquifer. (Vertical 
component strainmeter?)

• Bureaucracy approach change.


