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ABSTRACT 

 
The problem of saltwater intrusion has been widely recognized in coastal aquifers, which constitute the 
main sources of drinking water and agricultural irrigation in many countries. This problem is particularly 
remarkable in regions with a semi-arid climate.  
Saltwater intrusion may be considered as a type of environmental pollution, due to human activities or/and 
to physical factors. 

The saltwater intrusion is caused by overpumping, water abstraction from great depths, and lack of 
reliable water resources management. In coastal areas excessive water extraction causes a lowering of 
hydraulic head, giving rise to the seawater intrusion phenomenon. 
A decline of ground water levels has been observed, since 1980’s due to overexploitation of industrial, 
agricultural and municipal water intakes in coastal areas combined with prolonged drought periods. A 
large proportion of the Mediterranean coastline is reported to be affected by salt water intrusion. The sea 
water intrusion has been favored by some preferential paths, depending upon the hydrogeological 
conditions of each area. 

The purpose of this work is to describe the methods for definition of the surface salinity distribution by 
seawater intrusion. Hydrochemical data based on chemical analyses of samples collected from the two 
representative aquifers of Greece were used: the aquifer of the Quaternary deposits in NW Peloponnesus 
and the carbonate aquifer of Chersonisos on Crete island.  

The surface distribution of sea water intrusion is determined by the following methods: 
• The contour map of groundwater TDS, using the Kriging method. One measure of salinity is given by 

the Total Dissolved Solid (TDS) content. The salt concentration varies in a transition zone between 
fresh and salt ground waters. If the TDS content is less than 1000 mg/L the water is considered to be 
fresh, while 1000-3000 mg/L is slightly saline, 3000-10,000 mg/L is moderately saline, and over that 
value it is very saline. The location of the contour of TDS=1000 mg/L marks the area under the 
influence of seawater intrusion. 

• The contour map of the Cl- concentration. The distribution of chlorides shows a general increase of 
the concentration while the hydraulic gradient decreases towards the coastal line. The Cl- 
concentration of 200 mg/L in groundwater is used as an index of seawater intrusion. 

• Areal distribution of salinity factor scores. The R-mode factor analysis is applied and map is 
constructed showing the geographical distribution of the salinity factor scores. High scores of this 
factor can be attributed to seawater intrusion. 

• The contour map of the rBr/rCl. The bromide ion can be considered as a good indicator of sea water 
intrusion. The concentration of Br- in fresh waters is less than 0.01 mg/L. In sea waters the average 
concentration of this ion is 65 mg/L. 

• Hydrochemical section from the sea to the fresh water region. The variation of major ions 
concentration across the studied area is examined, indicating the extent of saltwater intrusion. 

• Geographical distribution of ionic strength. Typical freshwater has ionic strength of less than 0.005. 

Finally the results from the above methods are compared and their credibility is verified. 


