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Effect of Spatial Variations in Chemical 
Properties of Irrigation Groundwater at Al-

Hassa Oasis, Kingdom of Saudi Arabia  

Al-Safarjalani M.,Abdulrahman(1)  

and  Abdulrahman M. Almadini(2)   

ABSTRACT 
The spatial distribution of chemical characteristics and evaluation of 

groundwater quality in Al-Hassa Oasis was studied with the aim to determine 
the effect of the disturbed water balance of groundwater resources, which is 
from agricultural point of view the major source of irrigation in the area. The 
results showed that the total salinity, which can be expressed by electrical 
conductivity EC values, and concentrations of major ions (Na+,Ca2+ Mg2+,K+,Cl, 
CO3

2-, HCO3
-,SO4

2-)  as well as sodium absorption ratio (SAR) and sodium 
exchangeable ratio (ESP) increased from western and south-western areas to 
north and north-eastern areas of the oasis, where the highest value exists, 
together with accordance with the direction of groundwater flow of the 
Neogene aquifer. This increase may be due to several factors:1) increase of 
amount of dissolved salts due to water movement in the aquifer; 2) increase of 
salts due to  mining water (over pumping) ; 3) increase of salts due to recycled 
irrigation water penetrated towards the aquifer; 4) increase of salts as a 
consequence of interconnection between the Neogene aquifer with the deeper 
water bearings. The study showed that the classification of the irrigation 
groundwater is high (C3) to very high (C4) salinity and low (S1) to medium (S2) 
sodicity hazard, with an overall average class of C4-S2, which suggests that the 
irrigation groundwater in Al-Hassa oasis is subjected to a process of quality 
degradation.  

Key words: Hassa Oasis, Irrigation Groundwater, Chemical Properties, 
Saudi Arabia.   
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