
Simulations: two USGS wellsConsider a one-dimensional aquifer of length L;
Recharge is assumed to occur at the time of the earthquake 
along a section of the aquifer (between L1 and L2).

D is the hydraulic diffusivity and w(x,t) is the 
coseismic change of water level per unit time 
due to recharge.
D = T / Sy; T = transmissivity
Sy = spesific yield of the aquifer.

The differential equation for the coseismic change of hydraulic 
head h in a confined aquifer and the linearized Boussinesq
equation for an unconfined aquifer

For boundary conditions, consider no flow on one end of the aquifer to 
represent the presence of faults that block groundwater flow and zero 
head on the other end to represent discharge to local creeks. Thus:

Further assume that, during the earthquake,  w is finite for a short time, with the 
cumulative change being  Wo between  L1 and  L2 along the aquifer but zero 
elsewhere. The solution for  h is
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Simulations: two USGS wells

x/L, L1/L, L2/L, Wo, D/L2
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Simulations: two USGS wells

D/L2 = 3 x 10-7 s-1 : best model
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Well tests and hydrogeological simulation of groundwater flow in the alluvial and 
terrace aquifer (Havens, 1989) yield  
T=0.0075  m2/s  and  Sy=0.15, 
which give  D=0.05  m2/s.
Using this D together with  D/L2=3×10−7  s−1

we obtain  L∼400  m.

This value of  L is qualitatively consistent with geologic observations that the alluvial 
and terrace deposits consist mostly of lenticular beds of sand, silt, clay, and gravel, 
which vary greatly in thickness over short lateral distances (Wood and Burton, 1968). 

The simulation also suggests that the water‐level increases in the two wells were 
caused by independent sources with widths of  ∼100  m (L2–L1) and  
∼20  m from the respective wells (L1–x).
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