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Managing groundwater quality and evaluating its suitability for irrigation and
drinking in the Wadi Al-Naman Basin (Kingdom of Saudi Arabia)

Using geographic information systems

ABSTRACT

This study examined the groundwater quality in the Wadi Al-Na'man Basin,
located southeast of Makkah, assessing its suitability for drinking and irrigation, as
well as its impact on agriculture. It also investigated the daily consumption rates and
monitored the groundwater reserves to help preserve this renewable resource. The
study utilized international water quality indices (I/D/WQI), spatial modeling, and
Geostatistical Analyses. A total of 81 wells in the area were tested, covering a variety
of chemical elements. Based on the Drinking Water Quality Index (DWQI), 47% of the
wells were found to be suitable for drinking, 42% fell into the moderately restricted
category, and 10% were unsuitable for consumption. Regarding the Irrigation Water
Quality Index (IWQI), 24% of the wells were within acceptable limits for irrigation,
28% were moderate to unrestricted, while 11% showed high restrictions. The study
revealed that wells with good water quality are concentrated in the Majareesh, Alag,
and Rahjan sub-basins, whereas those with significant limitations are found in the
Tiftifan and Arar sub-basins. Nonetheless, groundwater quality in the study area
improves with increased rainfall, which contributes to the recharge and renewal of the
aquifer. The results also showed that the maximum groundwater depth in the study area
reaches 69.80 m in Wadi Tanaamah. The highest water extraction rates were recorded
in urbanized areas, ranging from 319 m3/day in Qarn Al-Na'man villages to 594 m3/day
in the Rahjaniyah villages. The study demonstrated that integrating physical and
chemical characteristics with water quality indices, geostatistical analysis, and GIS is
an effective approach for assessing groundwater quality in the study area and similar
regions.

Keywords:

Wadi Al-Na'man Basin - Drinking Water Quality Index — Irrigation Water Quality
Index — Spatial Modeling.
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