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Evaluation of Groundwater in Al-Gazalah City, Hail Region, Saudi Arabia

Omar Allafouza Loni, Omar A. Al-Harbi and Abdullah S. Al-Khalid

King Abdulaziz City for Science &Technology
P.O.Box 6086, Riyadh 11442, Saudi Arabia

The study area is located in Hail region which falls in the north part of the Kingdom of
Saudi Arabia. It lies between longitude (41° 00'- 41° 30" East) and latitude (26° 30’ - 27°
00’ North), and at about 97 km away from Hail City towards the southwest. This study
aims at evaluating fresh groundwater sources around Algazalh city, determining the depth
and thickness of the water bearing layer and defining the most suitable sites to dig wells to
supply drinking waters. In this study two types of satellites data were utilized: Landsat Tm
with spatial resolution of 30 m and the Spot MLA with spatial resolution of 20 m. The
information derived from the satellite data (the valleys courses, the superficial structures
and the vegetable cover) was used for the reduction of the working area. Reducing the
working area has been reflected positively on the time, coast and accuracy involved of the
study. Geophysical electrical methods were performed using Schlumberger arrangement.
It was applied to execute 65 vertical electrical sounding and six subsurface geoelectrical
sections in the study area.

The results of the geophysical study showed the presence of four geoelectrical layers:
The first layer is dry sand with estimated thickness that ranges between 1-19 meter, and
resistivity greater than 100 ohms —m, the second layer is saturated sand and is believed
to have a thickness range between 10 - 50 meters with resistivity less than 30 ohms —m,
the third layer is the weathered basement rocks and it is believed that their thickness
range between 20 - 60 meters with resistivity range between 30 - 50 ohms — m, the last
layer is the granite basement rocks with resistivity greater than 100 ohms —m . The study
pointed out that the eastern region and the southern eastern region are the most suitable
regions for digging water wells as they attain the greater thickness in the area to anther
with the presence of fracture systems. In addition, the depth of the intended wells should
not exceed 62 meters, manually excavated, and utilize horizontal on a radial form digging
technique to increase the productivity of the wells.

Keywords: Geophysic, Geoelectrical, Landsat, Spot,Hail,Al-Gazalah.



