
Salinization of Shallow Groundwater in the Eastern Coastal Region of 

Saudi Arabia. Assessment and Management Approach  

 
Mohammed Benaafi (1), S.I. Abba (1), B. Tawabini(1),  Isam H. Aljundi1(1)(2)  

(1) Interdisciplinary Research Center for Membrane and Water Security, King Fahd University 

of Petroleum & Minerals, Dhahran 31261, Saudi Arabia. 

benaafi@kfupm.edu.sa 
(2) Department of Chemical Engineering, King Fahd University of Petroleum & Minerals, 

Dhahran 31261, Saudi Arabia. 

 
1. Introduction – Salinizing freshwater resources in the coastal regions is one of the most widespread 

water security issues [1]. Groundwater (GW) has been considered the primary freshwater resource for the 

coastal community in the eastern province of Saudi Arabia for domestic and agricultural purposes for 

decades[2]. As such, it is necessary to evaluate its vulnerability to salinization. This study aims to define 

the source of elevated salinity of shallow GW in the coastal aquifer in the Eastern region of Saudi Arabia. 

It also seeks to delineate the spatial distribution of the saline and brackish GW. Field hydrogeological and 

hydrochemical investigation coupled with experimental work was conducted to define the hydrological 

and hydrochemical processes which control GW salinization in the study area. Seawater mixing was 

quantified to assess the impact of seawater intrusion (SWI) on shallow GW. We found that more than 

90% of the studied boreholes tapped shallow GW aquifer have been affected by salinization. The main 

conclusion of this study is that the salinization of GW resources in the eastern coastal region of Saudi 

Arabia is mainly controlled by seawater intrusion (SWI) and Agriculture drainage water. We 

recommended using alternative water sources (e.g., reclaimed water) for irrigation purposes to reduce 

SWI encroachment. Moreover, continuous monitoring for the shallow and deep GW is also 

recommended. 

 

2. Experimental – GW samples from shallow aquifers were analyzed in laboratories to obtain their 

physical and chemical properties. Major ions and total dissolved solids (TDS) were measured using Ion 

Chromatography and gravimetric method, respectively. 

 

3. Results and Discussion – GW level map for shallow aquifer was generated to define the hydraulic 

gradient and direction. The results show that GW flows from west to east toward Arabian Gulf. The result 

also indicates that salinity (TDS) of shallow GW range from 4250 ppm to 34150 ppm. Therefore, the 

shallow GW in the study area is brackish and saline. The seawater mixing of GW samples ranges from 

4.5% to 40.5%. It is found that 70% of GW samples have SWM >9%. High seawater mixing of GW 

samples indicates the significant impact of SWI on the shallow GW in the study area. 

 

 
Figure 1: GW types base don TDS concentración 

  

4. Conclusions – This study's main conclusion is that SWI contaminates shallow GW in the study area 

due to overexploitation of GW aquifers for decades. Besides SWI, agriculture drainage water might be 

another source of the elevated salinity of shallow GW. It is recommended to adopt a suitable management 

measure to monitor and protect GW resources in the coastal area of Saudi Arabia. 
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