
Ali et al.                                                    Iraqi Journal of Science, 2021, Vol. 62, No. 7, pp: 2272-2285 

                                                                 DOI: 10.24996/ijs.2021.62.7.16 

_________________________ 
Email: alihageo@yahoo.com * 

2272 

Surface Basins Evaluation of the Southern Desert, West Iraq 

 
Ali Hussein Ali*,  Kamal K. Ali , Ayser M. Al -Shamma'a 

Department of Geology, College of Science, University of Baghdad, Baghdad, Iraq 

 

                                 Received: 16/4/2020                               Accepted: 26/12/2020  

 
Abstract 

     The results of the present study show that the highest elevation point is (912) 

meters (a.s.l.) inside Wadi Al-Khur basin while the lowest elevation point is (6) 

meters (a.s.l.) inside Wadi Abu-Talha basin. The biggest catchment area is 

represented by Wadi Al-Khur (48840 km²) whereas the smallest catchment area is 

Wadi Taqtaq (1748 km²). The stream direction of all streams trends from South-

West towards North-East. The soil available water capacity (AWC) (Moisture 

Deficit) in the studied area was15 mm. The average annual rainfall was133.11 mm, 

the average annual temperature was 25.65 C
o
, the total depth amount of E Apanwas 

3691.85 mm/year, the relative humidity was 40 %, the average annual sunshine is 

7.9 hrs., and the average annual wind speed is 2.7 m/s. The water surplus of the total 

studied area 46800 km) was about 488.592 mįùyear, while the runoff amount was 

about 442.190 mį ùyear. 
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Ɨúä̠ ƴǁä å˗ƷĀ ƕ ȿˤ˷˯ǁä Þä̠ ˰˴ǂǁ ƕ ˰˞˲ǁä óäˤƟǓä ˢ ˹ƾ 
 

˶˳ǁä ȯ ˗˲ȹà Û ǏǂƳ ˕ǁƑƢ üƑ˶Ḩ Û * ǏǂƳ ˣ˹˲Ɵ ǏǂƳöƑ 
ûå̇ ƶǃå Ü íå˗ƺȺ Ü íå˗ƺȺ ƗƶǆƓƞ Ü þ˦Ǆƶǃå Ɨ ǄḪ Ü Ɠ ƞ˦ǃ˦˻˱ǃå ˤ˴ƿ 

 

ƕƬǘ˱ǁä 
       Ɨ ǈƓɜ˸ǃå èǚ Ǆ˲˯ǃå ƝƑƓ˯ǈ Ǐǃå åíƓ˹˯ƪå ˦ ơǖǃôå  Ǒǋ ÷Ɠƽƙïå Ɨˠǀǈ ǏǄƵå ÿå ˕˹˻ƕ912 ˙˯ǆ  Ɏ˦˯˴ǆ û˦Ƽ)

(˙˲ ǃå Ơˠƪ  ˕ƺǄƕ ÷Ɠƽƙïå Ɨˠǀǈ Ƌ˟āå Ɠ˸˹˻ƕ ˙˳ǃå ɏíåā ô˦ơ ǑƼ6 ˙˯ǆ (̇˲ ǃå Ơɣƪ Ɏ˦˯˴ǆ û˦Ƽ)  ǑƼ
 Ǌ˯ơƓ˴ǆ ˕ƺǄƕ ˖˻ơ ˙˳ǃå ɏíåā ˦ǋ Ɨ ƕƓ˱ǃå ƗơƓ˴ǆ Ɨ ơƓǈ ˥ǆ ô˦ơ ˙ˮǂå ā Ɨ˲Ǆ˟ ɏíåā ô˦ơ48840 ʕḪ ́

 ) ƗɁ̇ ˯ǃå ƴ ˵ƙ Ɨ ǄƕƓƿāAWC ǆ ǑƼ (å Ɨǀˠ˹  Ǒǃå˦ơ ˕ǈƓḪ Ɨƪåï˗ǃ15   ˤǄǆ. Ɨ ƤƓ˹˸ǃå èƓǆ˦Ǆƶ˸ǃå ˙˻˵ƙ Ǐǃå  ÿã
 ̠ƿ ɏ̇ˠ˸ǃå ɊƿƓ˴ǃå ý̠ƶǆ ƸǄƕ133.11  ˤǄǆ çïå̇ ˲ǃå èƓƞïí ý˗ƶǆ ƸǄɁā25.65 đ˙˳ Ǆ˯ǃ ɏ˦˹˴ǃå ÷˦˸˱˸ǃå Ɠǆã þ 

 ƸǄƕ ˗ǀƼ3691.85  Ɨ ˮ˴˹ǃå ƗɁ˦˟̇ ǃå ˕ƺǄɁā Ɨ˹ƪ /ˤǄǆ40  ā %Ǒ˴˸˵ǃå ÷˦ ˠ˴ǃå ý˗ƶǆ ƸǄɁ 7.9  Ɠ˸˹˻ƕ ƗƵƓƪ
ǈƓǂ ëƓɂ̇ ǃå ƗƵ̇ ƪ ˕2.7 Ɨ ƑƓ˸ǃå çíƓɂ̊ ǃå Ɨ˸ ʾ ï˗ǀƙ Ɠ˸˹˻ƕ Ɨ ǈƓƛ/þ  ùƕ488.592 ×106  þµ  Ɨ˸ ʾ ï˗ǀƙ Ɠ˸˹˻ƕ Ɨ˹ƪ/

 ùƕ ï˗ǀƙ Ǒ˲ˠ˴ǃå ÿƓɂ̇ ˱ǃå442.190 ×106  þµ .Ɨ˹ƪ/ 
  

Introduction  

     The studied area is located within the Iraqi western desert, where the geographic coordinates are 

the longitudes of 43°00
'
 - 46°13

'
 East and the latitudes of29°09

'
 - 32°01

'
  North, with a total area of 

about 46800 km
2
. It is located along the Southern Desert,  specifically within Salman subzone in the 

stable shelf (according to the Iraq tectonic divisions). In this area, the Lower-Middle Eocene strata 
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outcrop in the west and the Lower and the Middle Miocene beds outcrop in the east [1]. The global 

climate change is expected to change the parameters of the hydrometeorological processes. Thus, 

according to the climate classifications, the climate of the study area is described as continental and 

dry [2]. Climate and hydrological conditions in any hydrological basin are a multi-combined reflection 

of natural factors of morphology and soil nature [3], as well as the changes in climate factors that 

affect directly the hydrological cycle. Water balance techniques are a main solution of important 

theoretical and practical hydrological problems [3]. This research objective is to calculate the water 

surplus and evaluate the hydrological conditions in the Dammam Formation within the southern 

desert. 

Methods  

1- Calculating watershed in the studied area 

     The advantages of hydrological analysis by using the digital elevation map of (DEM-27) meter 

resolution is that it has significant advantageous effects on the accuracy of the distribution model and 

the physics-based distribution models over the entire watershed in the studied area. The hydrological 

condition of the studied areaôs basins was defined through determining the physiographic properties of 

the area that is best representing the hydrological processes. The GIS technology was used to analyse 

parameters of spatial distribution of the catchment and numerical integration of the mass conservation 

to simulate the stream runoff process. The watershed was subdivided into relatively small sub-basins 

to drainage divided based on topography. Routing reaches were identified and the overall order 

computation was defined for all related basins. The Arc-Hydro Tools extension was used to produce 

flow direction, flow accumulation, and stream grid. The triangulated irregular network (TIN) 

algorithm was used to create interpolation slope convergence for all basins. 

 The GIS program was used to preprocess the DEM and remove depression and flat areas 

without modifying other parts. Flow simulation algorithms were applied to determine the catchment 

area of each grid cell and the watershed boundary was defined to be analyzed. Channels tracing was 

directed by flow direction raster, leading to determine the length of each network link and the spatial 

coordinates of its upstream and downstream ends (Figure-1). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1- Watershed Image of the Studied Area 

 

2- Calculating the area of streams network 
     The calculation of the studied areaôs watershed was based on outlet points which were divided into 

several surface sub-basins, while the main channel was plotted from elevation vs. horizontal distance, 
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which is an indicator of the channelôs gradient for each drainage basin. The small streams are joined 

together with large ones in the valleys to create more extensive ones. The direction of flow was 

determined by the direction of the steepest descent, or maximum drop, from each cell. The output 

raster was created, showing a ratio of the maximum change in elevation from each cell along the 

direction of flow to the path length between centers of cells. The flow direction of each Wadi was used 

to follow each link from its upstream end to its downstream end. Generally, the surface runoff is 

flowing towards north-east. The mean slope is high for most of the turbid streams, indicating the less 

amount of time required for water to move from the highest distant point of the watershed to the outlet 

stream. The velocity of the flowing water inside the stream is higher towards the lower point of the 

stream. Thus, less amount of water will be infiltrated to the groundwater aquifer as a recharge [4]. 

Figure -2 shows the distribution of the main surface basin in the studied area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2- Main Surface Basin Distribution in the Studied Area. 

 

     The infiltrated recharge to the groundwater aquifers was related to the physiographic property of 

the basin. The drainage type depends on regional landforms and types of geological formations and 

soil materials [5].  

     According to previous studies [6, 7], the expected ratio of runoff average ranges 2.5-3.86 % of the 

yearly rain fall, through applying the soil conservation service (SCS) equation which allowed 

calculating the runoff for the watershed of the studied area. 

The streams follow a branching drainage pattern called the dendritic pattern. Dendritic drainage 

patterns are irregular with tributaries at various angles from the main stream. The total studied area 

(46800 km
2
) was clipped and calculated to determine the 8 Wadi basins which were subdivided to two 

groups according to their distributions, as follows: 

1- Local Basins: these basins are exposed along the studied area, including Wadi Taqtaq, Wadi 

Rhaimawy, Wadi Hussob, Wadi Abu-Talha, and Wadi Aqrawy (Figures- 3-7). 

2- Transboundary Basins: these basins are distributed cross over the national boundary (Iraq-

Saudi Arabia), including Wadi Al -Khur, Wadi Hwaimy and Wadi Awij (Figures- 8-10). 
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Figure 3- The sub-basin and flow direction of Wadi Taqtaq 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4- The sub-basin and flow direction of Wadi Rhaimawy. 
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Figure 5- The sub-basin and flow direction of Wadi Hussob. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6- The sub-basin and flow direction of Wadi Abu-Talha. 
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Figure 7- The sub-basin and flow direction of Wadi Aqrawy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8- The sub-basin and flow direction of Wadi Al-Khur. 


