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ABSTRACT

The study aims to analyze surface runoff and assess hydrological
risks in the Zanta Valley Basin located in Duhok Governorate,
northern Iraq, using the SCS-CN model to estimate runoff generated
by rainfall. Geographic Information Systems (GIS) and a Digital
Elevation Model (DEM) with a spatial resolution of 30 m were used,
along with annual rainfall data for the period 2000-2024 obtained
from the NASA POWER project. The analysis included soil
characteristics, geological formations, land cover, and slope to
calculate the Curve Number (CN). The results showed that a large
portion of the basin falls within the high runoff category due to
steep slopes, low-permeability clay soils, and sparse vegetation
cover, which increases the likelihood of rapid flash floods.
Furthermore, high rainfall events produced runoff volumes
exceeding 15 million m?, particularly in areas dominated by clay
formations, indicating environmental vulnerability that
necessitates the implementation of water harvesting techniques

and sustainable resource management practices.
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GeoWGS84. (2024). High-resolution satellite imagery of Iraq: Erbil and Mahabad

regions. Retrieved from https://www.geowgs84.com/countries/iraq.
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GeoWGS84. (2024). High-resolution satellite imagery of Iraq: Erbil and Mahabad

regions. Retrieved from https://www.geowgs84.com/countries/iraq.
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Soil Conservation Service (SCS). (1986). Urban hydrology for small watersheds

(Technical Release 55, TR-55). U.S. Department of Agriculture, Soil Conservation

Service.
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(Ao lufals) o e dolu (24 ala) cdgl asall ) L)
66.7 20:00 11 4 2000
67.7 21:00 6 11 2001
66.9 11:00 11 5 2002
59.0 8:00 4 12 2003
68.6 21:00 30 4 2004
71.5 21:00 15 5 2005
74.2 12:00 1 11 2006
79.9 16:00 31 5 2007
74.9 16:00 25 10 2008
68.4 1:00 14 3 2009
65.2 3:00 16 4 2010
78.5 20:00 22 4 2011
63.2 8:00 12 11 2012
76.8 15:00 9 11 2013
70.5 13:00 16 10 2014
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76.2 23:00 14 12 2016
71.4 2:00 22 11 2017
80.5 21:00 17 2 2018
72.1 9:00 25 3 2019
79.3 12:00 18 3 2020
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78.3 20:00 12 4 2023
78.6 12:00 22 3 2024
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USDA NRCS. (2004). National Engineering Handbook, Part 630: Hydrology. U.S.

Department of Agriculture, Natural Resources Conservation Service.
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USDA NRCS. (2004). National Engineering Handbook, Part 630: Hydrology. U.S.

Department of Agriculture, Natural Resources Conservation Service.
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25.49 30.88 154.4 62.5
66.7 2000
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6.62 61.51 307.56 45
26.02 30.88 154.4 62.5
67.7 2001
38.87 16.84 84.2 74.5
43.38 9.21 46.04 84.5
6.17 61.51 307.56 45
25.06 30.88 154.4 62.5
66.9 2002
37.71 16.84 84.2 74.5
42.11 9.21 46.04 84.5
3.31 61.51 307.56 45
19.01 30.88 154.4 62.5
59 2003
29.02 16.84 84.2 74.5
32.28 9.21 46.04 84.5
7.04 61.51 307.56 45
26.85 30.88 154.4 62.5
68.6 2004
40.18 16.84 84.2 74.5
44.72 9.21 46.04 84.5
8.58 61.51 307.56 45
29.06 30.88 154.4 62.5
71.5 2005
43.48 16.84 84.2 74.5
48.58 9.21 46.04 84.5
10 61.51 307.56 45
31.07 30.88 154.4 62.5
74.2 2006
46.3 16.84 84.2 74.5
51.6 9.21 46.04 84.5
13.96 61.51 307.56 45
35.97 30.88 154.4 62.5
79.9 2007
52.87 16.84 84.2 74.5
58.98 9.21 46.04 84.5
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10.38 61.51 307.56 45
31.43 30.88 154.4 62.5
74.9 2008
46.84 16.84 84.2 74.5
52.29 9.21 46.04 84.5
6.92 61.51 307.56 45
26.63 30.88 154.4 62.5
68.4 2009
39.76 16.84 84.2 74.5
44.22 9.21 46.04 84.5
5.29 61.51 307.56 45
23.99 30.88 154.4 62.5
65.2 2010
35.63 16.84 84.2 74.5
39.67 9.21 46.04 84.5
13 61.51 307.56 45
35.01 30.88 154.4 62.5
78.5 2011
51.89 16.84 84.2 74.5
58.11 9.21 46.04 84.5
6.81 61.51 307.56 45
26.48 30.88 154.4 62.5
68.2 2012
39.47 16.84 84.2 74.5
43.88 9.21 46.04 84.5
12.08 61.51 307.56 45
33.94 30.88 154.4 62.5
76.8 2013
49.67 16.84 84.2 74.5
55.75 9.21 46.04 84.5
8.94 61.51 307.56 45
28.95 30.88 154.4 62.5
70.5 2014
42.68 16.84 84.2 74.5
47.57 9.21 46.04 84.5
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9.82 61.51 307.56 45
30.47 30.88 154.4 62.5
72.8 2015
44.98 16.84 84.2 74.5
50.27 9.21 46.04 84.5
11.69 61.51 307.56 45
33.63 30.88 154.4 62.5
76.2 2016
49.19 16.84 84.2 74.5
55.12 9.21 46.04 84.5
8.69 61.51 307.56 45
28.56 30.88 154.4 62.5
71.4 2017
42.26 16.84 84.2 74.5
47.13 9.21 46.04 84.5
14.7 61.51 307.56 45
36.8 30.88 154.4 62.5
80.5 2018
53.55 16.84 84.2 74.5
59.75 9.21 46.04 84.5
9.45 61.51 307.56 45
29.85 30.88 154.4 62.5
72.1 2019
44.25 16.84 84.2 74.5
49.35 9.21 46.04 84.5
13.52 61.51 307.56 45
35.46 30.88 154.4 62.5
79.3 2020
52.56 16.84 84.2 74.5
58.63 9.21 46.04 84.5
11.72 61.51 307.56 45
33.68 30.88 154.4 62.5
76.3 2021
49.3 16.84 84.2 74.5
55.18 9.21 46.04 84.5
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10.09 61.51 307.56 45
31.63 30.88 154.4 62.5
73.4 2022
46.76 16.84 84.2 74.5
52.17 9.21 46.04 84.5
12.75 61.51 307.56 45
34.35 30.88 154.4 62.5
78.3 2023
51.37 16.84 84.2 74.5
57.33 9.21 46.04 84.5
12.92 61.51 307.56 45
34.58 30.88 154.4 62.5
78.6 2024
51.64 16.84 84.2 74.5
57.56 9.21 46.04 84.5
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