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Abstract: Water harvesting can be effectively used to harness unused surface runoff and increase groundwater feeding. This research 
identifies suited locations for rainwater harvesting designs in the watershed of Wadi Al-Meleh, which is located in the northern part of Iraq. 
Thematic maps were created for slope, stream order, land use–land cover, runoff depth, and types of soil using ArcGIS program. Suitable 
locations for the selected water harvesting structures were identified by overlaying these thematic maps according to the required criteria. 
Check dams and farm ponds can be constructed in a wide region of the study area. Subsurface dyke structures can be constructed in a limited 
region at the south west of the basin. The study provides a quick and socioeconomically beneficial solution for the planning and construction of 
rainwater harvesting designs within the drainage basin. 
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Water resources are an essential component of life. 

After the first UN-sponsored international conference on 

human environment in Stockholm, Sweden, in 1972, water 

gained global focus (Al Sulaiman 2016). This focus has 

intensified with the rising consequences of climate change on 

water cycle (Ammar et al. 2016). The consequences of this 

influence in the climate are evident in the Arab region through 

shrinkage of agricultural land (Karami 2019). In particular, 

Iraq suffers from a water crisis caused by climate change and 

this is exacerbated by the absence of successful 

management (Al-Khafaji 2018). This study analyzes the 

possible locations of water harvesting structures in the 

northern part of the semi-arid region of Wadi Al-Meleh where 

water supply is scarce because of drought (Boryczko et al 

2021). Water harvesting structures in this region can support 

farmers and increase agricultural land and remove the 

complete dependence on rain for crop production (Velasco-

Muñoz et al 2019). A hot semi-arid climate covers most of the 

basin area, which is characterized by very hot summers and 

mild or warm winters, while the rest of the basin is 

characterized by warm summers and wet winters (Ameen et 

al., 2018). Therefore, the valley receives heavy rainfall within 

a short period each year. Consequently, most of the 

agricultural activities in the basin suffer due to a water deficit 

and the success of crops is at high risk. Furthermore, this 

climate and the present land use and land cover pattern 

result to high surface runoff and loss in soil cover (Lopes et al 

2019) causing a decrease in agricultural land, damage to 

crops, and an increase in the frequency of flooding through 

the Tigris River in the city of Mosul, which lies south of the 

valley. This research includes the preparation of the 

appropriate thematic maps of Wadi Al-Meleh for the 

identification of suitable locations for rainwater harvesting 

designs applying remote sensing and (GIS) techniques.

MATERIALS AND METHODS

Location of study area: The Wadi Al-Meleh basin is placed 

in North-West Iraq within 43 09´35ʺ–42 53´36ʺ E and o o

36 45´35ʺ–36 27´35ʺ N (Fig. 1). Tectonically, the basin cuts o o

across the anticlinal structure of Qand, which is 

approximately 33 km north of Mosul within the Butma–Mosul 

belt of the Low Folded Zone (Husain 2018). The headwaters 

begin at the north in the mountains of Alqosh, which is the 

southern part of the structure, and to Qand. The valley 

extends further south and reaches the Tigris River at the 

village of Gededa Al-Malla.

Data accumulation: The Digital Elevation Model from Aster 

(gained by http://earthexplorer.usgs.gov) was used for the 

analysis. Rainfall data were collected from the Mosul 

meteorological station, which is located close to the basin 

and also from the World Weather website. Satellite imagery 

acquired through the Sentinel-2 satellite were also utilized. 

The satellite images that were chosen had a cloud cover of ≤ 

4.54% and were selected from the U.S. Geological Survey 

(USGS) database (http://glovis.usgs.gov/). The soil types of 

this watershed were identified by Buringh.

Slope map: Hydrological surface parameters such as runoff, 

recharge, and water movement are controlled by the slope of 
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