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Application of Multi-criteria Geographic Information System to Determine
the Potential of Rainwater Harvesting in the Wadi Al-Hasbah basin Western
Kingdom of Saudi Arabia

Afrah A. Alzahrani
Geographic Information Systems Department, College of Social Sciences, University of Jeddah, Jeddah, KSA.

The study aims at the spatial analysis of water harvesting standards in the Wadi Al-Hasbah basin, Determining the suitability of
the basin for harvesting runoff according to each criterion and applying the spatial suitability model to determine the most
suitable areas for runoff harvesting using geographic information systems. Multiple data were collected and processed in
preparation for deriving the spatial suitability model criteria for harvesting and determining their spatial suitability according to
each variable. Therefore, the weights of these variables were calculated using the Analytic Hierarchy Process (AHP), and the
criteria were merged according to their importance to produce a map of the spatial suitability of rainwater harvesting in the
basin, depending on all spatial variables using GIS. The study's results revealed that the proportion of spatial suitability for
rainwater harvesting in the basin ranged from 29.4% to 90.6% in areas with very high suitability for harvesting floodwaters.
About 73.14 km?, at a rate of 5.72% of the basin area, and the area of the region that is characterized by poor suitability, as
suitability rates range between 40-50%, is about 409.68 km2, or 32.06% of the basin area. The region's area characterized by
moderate suitability, where suitability rates range between 50-60%, is about 506.9 kmZ, or 39.68% of the basin area. The basin
area and the area are characterized by very high suitability, as the suitability rate exceeds 70%, about 56.57 km2, or 4.42% of
the basin area.

water harvest modeling, spatial fit, rainwater, Wadi Al-Ahsaba, Analytic Hierarchy Process.
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*The map shows the details of the study area, such as the borders of the basin and the course of the valleys in relation to the
borders of the neighboring governorates.
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*The maps show the geological structure northwest of the basin, as the basin consists of several geological structures, the
largest of which is formation. As shown by the analysis of the distance of the faults, as the distance ranges between 0 - 3928 m,
with an average of 477 m.
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* The maps show the area that is highly suitable for the establishment of water harvesting facilities in the valley plains below

and in the middle of the basin. It is noted that there is a region that is very suitable for harvesting facilities, as the distance from
the valleys is less than 250 m, with an area of 167.46 km?2.
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* |t is evident that there are six types of soils in the basin, the largest of which is the soil of rocky outcroppings with a
percentage of 81.87% of the basin area. Also, the very high suitability for harvesting is located at the top of the basin with an
area of 359.32 km2. It was found that the area of very high suitability for harvesting, as the ability of the soil to retain water is

less than 15 mm, is located in the areas of urbanization and ponds within the various groups, east and middle of the basin, with
an area of 58.51 km2.

Ay 228 396.22 dalises Lgins ale 128 e Jlaa¥) Ji5 dum ¢msall il slaall Tan dismall dosSlall dikaia g38y o =5 S sghing
Ay 2a€193.23 dalues ale 133 = 128 ¢y SUaY) 3 (pagall Jausg dbuacall daedlal) dilaia gy . gl daluse e %31.01
376.93 dalises Lsin ale 138-133 (a sUae) G sl Jasigy 3y agin Aliaal) aDlall dakaias .u;,Ps\ dalue (e %15.12
%1562 dsasis 248 199.49 dalises ala 142-138 (0 SUas¥) um Gagall el Lansg Llladl £eDlall dibaie g .%29.51 dpnsty %S
sl dalue (50 %8.74 duiy a8 111.78 dalue Lsin ale 142 HUac¥) glats Gun cpmpall el lan Allal) dasdlal) dikaie gl

67 Iraq J Desert Studies ¢ 2023 « Vol.13 «Iss.1



Alzahrani, 2023

20156°N

19518

§

193N

1T2N

1T114EN

<NASA) (FLADS aill i :jsaall 2022 — 2000 o sl (s3ly passs Blall clas Jaugia (1) daps 2000 LAY Guw .5 JSall

(2022 <NASA) GPM 4l &3 3 2 juaall 2021 — 2000 C Apa¥) (215 (g o) bas g Ay 3 () (2022
*The map shows areas suitable for water harvesting based on climate characteristics. Climate characteristics play an important
role in determining harvesting sites. Temperature affects rain evaporation before and after reaching the surface, which is

reflected in the runoff that can be harvested. It also shows the area that is very suitable for harvesting, as the temperature is
less than 23 °C at the top of the basin with an area of 138.39 km?, or 10.83% of the total area of the basin.
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* According to the maps, the area of very high suitability for harvesting is located in the east and center of the basin. It also
shows the occurrence of a very high suitability area for harvesting, where the runoff depth exceeded 110 mm in the east and
center of the basin. The distance from the roads is one of the important characteristics for selecting the harvesting sites. The
distance from the basin roads ranged between 0-10.5 km, as the area of very high suitability for harvesting is located in the north
and center of the basin. The distance from the population gatherings is important in determining the locations of the harvesting
facilities. The distance in the basin ranged between 0-23.3 km, as it is clear that the area of very high suitability for harvesting
facilities is located, as the distance is less than 1 km in the middle, north and south of the basin.
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* |t is noted that the high suitability zone is located northwest, south, and the lowest of the basin. As for the very high, it is
located east and northwest of the basin. The results of modeling the topography variables of the basin for harvest confirm the
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occurrence of highly suitable areas in the middle and lower part of the basin. The area of very high suitability for harvesting
stands out along the streams of the valleys.
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* The basin soil character modeling map shows that the zone of high suitability is located in the center, southeast, and
northwest of the basin. The region of very high suitability is in the northeast and south of the basin. The climate-characteristics
modeling map for water-harvesting facilities shows that the high suitability region is located in the southeast, center, and
northwest of the basin. The region shows very high suitability in the northeast of the basin.
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* A modeling map of the suitability of the basin's hydrological characteristics for harvesting shows that the high suitability area
is located north and northeast of the basin. The very high suitability zone is in the north, east and center of the basin. The

anthropogenic modeling map of aquatic harvesting represents a region of high suitability in the east and center of the basin.
The region of very high suitability is in the north of the basin.
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* The spatial fit model map for rainwater harvesting in the basin is illustrated. The suitability rate ranged from 29.4 to 90.6%,

with a spatial mean of 53.4%. The suitability zone for high and very high-water harvesting facilities is located in the north and
center of the basin.
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