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ABSTRACT 
In coastal aquifers undergoing seawater intrusion, early measurements of pressure 
and concentration may be used to determine the parameters of a ground-water 
model of the aquifer system. The model may then be used to make predictions and 
to manage the water supply. Due to the complexity of aquifer systems and the 
nonlinear nature of seawater intrusion physics, manual calibration is not usually 
feasible. Thus, capability to calibrate the system using a numerical model with an 
automatic inverse algorithm is required. 
 
Inverse modeling is carried out using a combination of the US Geological Survey’s 
SUTRA code (Voss and Provost, 2002) for variable-density ground-water flow 
together with UCODE (Poeter and Hill, 1998) for managing the inverse calculations. 
The ability of this combination to return correct parameter values is verified using 
variations of the classic Henry seawater intrusion problem in 2D.  
 
Study of spatial distributions of sensitivities (change of observed pressure and 
concentration as a function of parameter values) allows the value of various types of 
data to be explained. Sensitivities of pressures and concentrations are mapped for 
both the Henry problem and for a coastal aquifer system, showing where the most 
information can be measured for each parameter. Except for permeability, which is 
best measured at greater distance from the sea, all other parameters estimates are 
strongest based on data collected in the transition zone. The maps also indicate 
which parameters can be independently estimated. 
 
Inverse modeling is also applied to a typical coastal seawater intrusion problem with 
two aquifers and several pumping centers. Various datasets are tested for these 
latter models, comparing the strength of parameter estimates when using only point 
measurements of pressure and concentration, measurements of concentration of 
water pumped from supply wells, profiles of concentration along wells, and when 
using data over time periods of various lengths. Comparisons are done for both 
steady-state and transient conditions. 


