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The Río Vélez coastal aquifer (Malaga province, South Spain) is located in an area of 
important agricultural and touristic development. This shallow fluvio-deltaic aquifer consists 
of coarse detrital deposits, of Quaternary age, that extend over about 20 km2, being 
subdivided in two sectors –fluvial and deltaic- by a substratum elevation. The deltaic sector is 
highly vulnerable to seawater intrusion, but during periods of severe drought the substratum 
elevation prevents the advance of the salt water to the fluvial sector.  

The construction in the 1990s of a dam upstream has resulted in a decrease in aquifer recharge 
and in a significant advance of salt water intrusion during the 1991-1995 period. The 1996 to 
1998 abnormally humid period has led to an effective flushing of the deltaic aquifer. At 
present, this process continues, as has been identified by means of periodical well-logging 
records, and by surface geophysics. 

Two surface geophysical methods have been used: Frequency domain electromagnetics and 
Electrical imaging. Frequency domain electromagnetics was conducted with a Geonics EM-
34 instrument at intercoil spacing of 10, 20 and 40 m with horizontal and vertical dipole 
configurations. The geoelectrical imaging survey was performed using a Syscal-48 resistivity 
meter and a multicore cable with electrodes connected at 10 meter intervals. The Wenner-
Schlumberger array was used, reaching investigation depths up to 100 meters.  

Apparent conductivity maps derived from the electromagnetic survey were used to estimate 
groundwater quality at locations without available monitoring wells, whereas the inverse 
model sections obtained from the electrical imaging technique showed the usefulness of this 
methodology for groundwater quality control in coastal areas. The interest of this research is 
that the main objective of hydrological policy in the area is to use the reservoir to supply 
water for both irrigation and human consumption, and to decrease pumping from the aquifer 
to prevent new episodes of marine intrusion.  


