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Saltwater intrusion in south Florida has been studied for more than 40 years. The primary 

concern has been the protection of ground-water resources that are the principal source of domestic 
water. Over the past decade environmental concerns have become more important as the economic 
significance of a healthy environment has become apparent. To provide tools for resource 
management and environmental restoration, refined hydrologic models incorporating the interaction 
between surface- and ground-water flows, and solute transport in the subsurface are being developed. 
Key to development of hydrologic models is determination of the subsurface geometry and physical 
properties to use. The inaccessible nature of south Florida, which includes large water covered areas 
that are a part of the Florida Everglades, makes this a difficult task not amenable to drilling solutions. 
Electromagnetic geophysical techniques provide a means to circumvent this problem by using 
airborne and ground-based measurements combined with a limited number of wells. 

A variety of electromagnetic geophysical techniques have been used to create a three-
dimensional picture of the aquifer’s geometry and water quality over an area of more than 2000 km2 of 
the south Florida coastal area.  The approach used has been a melding of helicopter electromagnetic 
surveys, ground-based time-domain electromagnetic (TEM) surveys, and borehole measurements. 
Helicopter electromagnetic (HEM) surveys collect data that can be turned into layered-earth estimates 
of formation resistivity as a function of depth. Measurement points are located about 10-15 m along 
flight lines that are separated by 400 m. The footprint of each measurement is roughly a 75 m by 75 m 
area. The layered-earth resistivity models reflect how well the subsurface formations conduct electrical 
currents. Because the of the stratified geology found in south Florida these models vary slowly from 
point to point. Conversion of formation resistivity to pore-water specific conductance is accomplished 
by correlations between induction logs and water samples taken from observation wells and core 
holes in the area. Time-domain electromagnetic measurements are used to obtain independent 
resistivity-depth estimates to calibrate the HEM results and to obtain information to depths greater 
than possible with the HEM data. Through the interpretation of these various data, and because of the 
high spatial sampling density of the HEM data, a very detailed picture of water quality emerges 
revealing features that would have been missed if only well information were available. 

Salt-water intrusion extends inland anywhere from 5 to 15 km. In regions where there are no 
anthropogenic influences the character of the intrusion front varies with the amount of overland 
surface-water flow and the proximity of rivers and streams. The presence of fluvial features results in a 
dendritic pattern to the water-quality transition, while their absence results in a laterally smooth 
interface. Canals and roadways also alter the surface-water flow patterns, and their influence is 
reflected in subsurface water quality variations. 


