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ABSTRACT

The study area is represented by the Komel River basin, which is located in Duhok
Governorate, northern Iraq. Several secondary basins are selected in the northeast of
Sheikhan district within the main Komel River basin. This basin is located between
longitudes (43° 29" 00~ — 43° 10" 307) east, and latitudes (36° 57" 30~ — 36° 46" 307)
north. The study aims to determine the erosion activity of the main Komel River basin
and the secondary basins that make up the basin, by finding the morphometric
characteristics and the shape of the hypsometric curve for these basins using the
WMS7.1 Watershed Modeling System program. The results of the morphometric
analysis are represented by the value of (Hi) and the shape of the hypsometric curve of



the Great Komel River basin and its secondary basins showing a discrepancy in erosion
activity from one basin to another. The topographical variation of the basins such as the
rocky discoveries and the vegetation cover of each basin has been seen. The
morphometric characteristics of the basins in general and the main basin, in particular,
show the possibility of exploiting the main Komel basin in the water harvesting, as it is
a basin in the maturity stage presented by the (Hi) value of (0.40) and is compatible with
its hypsometric curve shape. The validity of the Komel River basin in the field of water
harvesting is an encouraging conclusion for the development of planting this area with
forest trees, pastoral plants, and crops. In a manner that suits the climatic environment
of the region, especially if we take into account the basin area of (536,253) square
kilometers, which will make the area a facility Tourist.

Keywords: Komel River, hypsometric curve, topographical variation, rocky
discoveries, vegetation cover.
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Jan Feb Mar Apr | May | Jun Jul | Aug | Sep Oct Nov Dec | Total
Years
2001 0.0 0.0| 0.0]| 0.0 6.8 34.2 | 114.7 | 155.7
2002 142.1 42.0 | 164.0 62.7| 3.0| 0.0 0.0| 0.0]| 0.0 11.0 26.8 | 156.3 | 607.9
2003 120.2 | 180.8 | 125.8 220 | 8.0 | 0.0 0.0| 0.0]| 0.0 52.1 | 125.2 | 130.8 | 764.9
2004 110.7 | 113.6 9.0 940| 65| 0.0 0.0| 0.0]| 0.0 11.0 | 232.0 29.0 | 605.8
2005 1405 | 118.0 37.7 19.0 | 23.6 | 0.0 0.0| 0.0]| 0.0 10.0 28,5 | 40.0 | 417.3
2006 2175 | 248.5 27.0| 1735|11.0| 0.0 0.0| 0.0]| 0.0 79.5 23.5 67.0 | 8475
2007 69.5 | 111.2 66.5 | 106.0 | 155 | 0.0 0.0| 0.0]| 0.0 2.0 9.0 14.0 | 393.7
2008 67.0 60.0 51.8 40| 0.0| 0.0 0.0| 0.0]| 3.0 25.0 335 | 435 | 287.8
2009 1.0 53.0 | 102.5 325| 10| 0.0 00| 0.0]| 85 36.5 39.5 | 261.2 | 535.7
2010 110.0 82.9 34.8 336|182 | 0.0 00| 00| 1.0 5.5 0.0 86.3 | 372.3
2011 229.9 93.6 30.2 | 137.0|33.0| 0.0 25| 0.0] 1.0 6.0 21.0 25.0 | 579.2
2012 126.5 69.5 | 121.0 285 | 0.0| 1.3 0.0| 0.0]| 0.0 61.0 76.0 | 164.0 | 647.8
2013 2295 | 105.5 41.3 3451|205 | 0.0 0.0| 0.0]| 0.0 0.0 93.0 | 1325 | 656.8
2014 118.5 25| 172.0 13.0| 35| 4.0 00| 00| 1.0| 1835 | 179.0 745 | 7515
2015 56.0 56.5 59.5 16.1| 45| 0.0 0.0| 0.0]| 80 67.0 | 117.0 | 103.0 | 487.6
2016 109.0 80.0 640| 46.0| 25| 0.0 0.0| 0.0] 0.0 1.0 325 | 113.0 | 448.0
2017 86.0 20.0 76.0 575| 25| 0.0 0.0| 0.0]| 0.0 3.5 35.0 32.5| 313.0
2018 94.0 | 1915 17.5 65.0 | 1140 | 0.0 0.0| 0.0]| 0.0 435 | 211.0 | 363.5 | 1100.0
2019 112.5 845 | 2865 | 1415 | 21.0| 0.0 0.0| 0.0]| 0.0 14.5 175 | 1495 | 8275
2020 149.5 | 105.5 | 193.0 65.0 | 13.0 | 0.0 0.0| 0.0]| 0.0 0.0 295 | 45.0| 600.5
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017 | 103122 [125]20 | 178 86 | 230 [115]305) 174 369 |221| 4| 264 |418|25.7(379 (227| 278 | 152 15.2] 98 [173] 69
2018 | 132 48 (15066 | 218)109| 252 133 (293 175 (369|223 409|255 (402 25.1{369 (223 | 201 | 179] 183 (100 | 13.1] 71
2019 [116] 40 | 13333 | 149 69 | 200 | 102|311 183 | 386|242 | 395|241 | 416] 260|357 | 210 302 | 174|214 88 | 1501 73
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A(km?) | H(m) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km?) | E (km) | H;
536.253 | 1162.6 416.6 0.458 | 3.907 | 1.789 497.186 0.927 | 0.40
500 0.550 | 42.326 | 23.279
600 0.650 | 58.832 | 38.241
700 0.750 | 54.495 | 40.871
800 0.850 | 73.762 | 62.698
900 0.950 | 93.322 | 88.656
1000 1.050 | 81.412 | 85.483
1100 1.150 | 62.065 | 71.375
1200 1.250 | 33.331 | 41.664
1300 1.350 | 21.087 | 28.467
1400 1.450 | 10.488 | 12.208
1500 1.540 | 1.594 | 2.455
1579.2
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.Main basingsi )l dasSll jed (gl ) yia g ) gall Dl glaall 14 J ganl)

Akm?) | H(m) | Contourline(m) | a(km? | h(m) | a/A | h/H
536.253 | 1162.6 416.6 536.253 0 1 0
500 532.388 | 83.4 0.99 | 0.07
600 490.051 | 1834 | 0.91 | 0.16
700 431.267 | 2834 0.8 [0.24
800 376.794 | 3834 0.7 10.33
900 303.122 | 4834 | 0.56 | 041
1000 209.821 | 5834 | 0.39 | 05
1100 128.457 | 683.4 | 0.24 | 0.59
1200 66.410 | 7834 | 0.12 | 0.67
1300 33.126 | 883.4 | 0.06 | 0.76
1400 12.051 | 983.4 | 0.02 | 0.84
1500 1.594 | 1083.4 | 0.003 | 0.93
1579.2 0 1162.6 0 1
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Akkm?) | Hm) | C.L.(m) | etkm) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
39.28 | 517.8 768.5 0.784 | 0.71 0.556 37.366 0.951 | 0.35
800 0.850 | 12.12 | 10.302
900 0.950 | 16.57 | 15.741
1000 1.050 | 6.42 6.741
1100 1.150 | 2.95 3.392
1200 1243 | 051 0.634
1286.3
Sub basin 1
JY) 6 Al [ all 4y yiash ) gall Clasleall 16 J sl
A(km?) | H(m) | Contour line(m) | a(km® | h(m) | a/A | h/H
39.28 | 517.8 768.5 39.28 0 1 0
800 38.57 | 315 | 0.98 | 0.06
900 2645 | 131.5] 0.67 | 0.25
1000 9.88 | 2315 | 0.25 | 0.45
1100 3.46 | 3315 | 0.09 | 0.64
1200 0.51 |4315] 0.01 | 0.83
1286.3 0 517.8 0 1
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A(km?) | Hm) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
50.872 | 732.3 723.6 0.762 | 0.481 | 0.366 48.33 1.068 | 0.47
800 0.850 | 6.270 | 5.329
900 0.950 | 10.812 | 10.271
1000 1.050 | 13.192 | 13.852
1100 1.150 | 10.703 | 12.308
1200 1.250 | 5.743 7.179
1300 1.350 | 3.228 | 4.358
1400 1.428 | 0.467 | 0.667
1455.9
Sub basin 2
.Sub basin 2 S8 5 gl gl 4 yie g8 ) sall Cilaslaall 18 J g2al)
A(km?) | H(m) | Contour line(m) | a(km?) | h(m) | a/A | h/H
50.872 | 732.3 723.6 50.872 0 1 0
800 50.391 | 76.4 | 0.99 | 0.1
900 44,126 | 176.4 | 0.87 | 0.24
1000 33.321 | 276.4 | 0.65 | 0.38
1100 20.134 | 376.4 | 0.40 | 0.51
1200 9.436 | 476.4 | 0.18 | 0.65
1300 3.695 | 576.4 | 0.073 | 0.79
1400 0.467 | 676.4 | 0.009 | 0.92
1455.9 0 732.3 0 1
Gl 5 S G el (HiT) (o sl s sedl Llial) Jids meaa 5319 J saad)
A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km® | E (km) | Hi
1,2 478.2 759.1 0.780 | 0.003 | 0.002 1.335 1.112 | 0.74
800 0.850 | 0.012 | 0.010
900 0.950 | 0.179 | 0.170
1000 1.050 | 0.407 | 0.427
1100 1.150 | 0.477 0.548
1200 1.219 | 0.120 | 0.178

Sub basin 3




dasSll g5 s (8 g5l Bliill &) jia sb ) gall (ailiadl)

.Sub basin 3 CAll g gl (sl 4y fia 5 ) sall Sl slrall 110 Jsaa])

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H

1,2 | 4782 759.1 1,2 0 1 0

800 1.19 40.9 | 0.99 | 0.08

900 1.18 | 140.9 | 0.98 | 0.29

1000 1.00 | 2409|083 | 0.5

1100 0.59 | 3409 | 049 | 0.71

1200 0.12 | 4409 | 0.1 | 092

1237.3 0 4482 | 0 1
1
0.5
0.8
0.7
0.6
- 0.5
= 0.4
0.3
0.2

01
o0

0 010203040506070809 1

afA

(S 5 U i sall (5 yia gunel) Aaiall 15 JSAN

T T T T T T T T T
0 010203040506070809 1

a/A

N (5 g m gall (5 s puesel) iniall 16 JSAY




A(km?) | Hm) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km® | E (km) | Hi

17.688 | 7446 | 689.4 | 0.745 | 0.661 | 0.492 17.424 0.985 | 0.4
800 0.850 | 2.221 | 1.888
900 0.950 | 4.211 | 4.000
1000 1.050 | 3.933 | 4.130
1100 1.150 | 3.121 | 3.589
1200 1.250 | 1.283 | 1.604
1300 1.350 | 1.108 | 1.496
1400 1.417 | 0.159 | 0.225
1434

Sub basin 4

.Sub basin 4 g ) s sl G sall 4 yia b ) gall il slaall 112 J s2all

A(km?) | H(m) | Contour line(m) | a(km? | h(m) | a/A | h/H

17.688 | 744.6 689.4 17.688 0 1 0

800 17.03 | 110.6 | 0.96 | 0.15

900 14.81 | 210.6 | 0.79 | 0.28

1000 106 | 3106 | 0.6 | 0.42

1100 6.67 | 410.6 | 0.38 | 0.55

1200 355 | 5106 | 0.2 | 0.68

1300 1.27 | 610.6 | 0.07 | 0.82

1400 0.16 | 710.6 | 0.01 | 0.95

1434 0 744.6 0 1
1
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ol (5 Bl (a all (Hi) (o2 sh s ouell il Jids a5 113 Jsanll

Akm?) | Hm) | C.L.(m) | etkm) | a(km?) | ae(km) | Yae (km®) | E (km) | H;

3.176 | 591.3 | 668.9 | 0.784 | 0.002 | 0.001 3.007 0.947 | 0.47
700 0.750 | 0.263 | 0.197
800 0.850 | 0.737 | 0.626
900 0.950 | 1.321 | 1.255
1000 1.050 | 0.577 | 0.606
1100 1.150 | 0.224 | 0.258
1200 1.230 | 0.052 | 0.064

1260.2

Sub basin 5
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.Sub basin 5 (&l (5 gLl (o sall 4y yia 68 ) sall Cilaslaall 114 J 52l

JasSll g5 s (8 (g5l Lliill 4y jiagb ) gall (ailiadll

A(km?) | H(m) | Contour line (m) | a (km?) | h(m) | a/A | h/H
3.176 | 591.3 668.9 3.176 0 1 0
700 3.174 | 31.1 | 0.99 | 0.05
800 2911 | 131.1 | 0.92 | 0.22
900 2174 | 231.1 | 0.68 | 0.39
1000 0.852 | 331.1 | 0.27 | 0.56
1100 0.276 | 431.1 | 0.08 | 0.73
1200 0.052 |531.1] 0.02 | 0.9
1260.2 0 591.3 0 1
1
0.9
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afA
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sl dll (g Ul (i sl (5 yia sanel) aiall 8 JS)

A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | Hi
4230 |597.4 | 703.8 0.752 | 0.058 | 0.044 3.997 0.945 | 0.40
800 0.850 | 1.117 | 0.949
900 0.950 | 2.478 | 2.354
1000 1.050 | 0.261 | 0.274
1100 1.150 | 0.176 | 0.202
1200 1.251 | 0.143 | 0.174
1301.2
Sub basin 6

.Sub basin 6 (sabud) 5 8l (m all 4 Jia sh ) sall Dilaslaall 116 J g2l

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
4230 | 597.4 703.8 4.230 0 1 0
800 4172 | 96.2 | 0.98 | 0.16
900 3.058 | 196.2 | 0.72 | 0.33
1000 0.58 | 296.2| 0.14 | 0.49
1100 0.319 | 396.2 | 0.07 | 0.66
1200 0.143 | 496.2 | 0.03 | 0.82
1301.2 0 597.4 0 1
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.Sub basin 7 gl (5 58 (i =l (Hi) (o585 onell bl Jids ma 5117 Jsanll

Akm?) | H(m) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
4.094 | 547.93 | 68957 | 0.745 | 0.235 | 0.175 | 4.213 | 1.029 | 0.62
800 0.850 | 0.546 | 0.463
900 0.950 | 0.673 | 0.639
1000 1.050 | 1.082 | 1.136
1100 1.150 | 1.447 | 1.664
1200 1.219 | 0.112 | 0.136
1237.5
il (g Sl (a sall & yia 58 ) gall il laall 18 J gand)
A(km? | H(m) | Contourline(m) | a(km® | h(m) |a/A | h/H
4.069 | 545.88 691.62 4,069 0 1 0
800 3.858 | 108.38 | 0.95 | 0.2
900 3.313 | 208.38 | 0.81 | 0.38
1000 2.640 | 308.38 | 0.65 | 0.56
1100 1559 | 408.38 | 0.38 | 0.74
1200 0.112 | 508.38 | 0.03 | 0.92
1237.5 0 545.88 0 1
Sub basin 7

h/H
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JasSll g5 s (8 (g5l Lliill 4y jiagb ) gall (ailiadll

.Sub basin 8 <l 5 sl (el (Hi) (o2 sl 5 pned) Blill iy a5y 119 Jsanl)

A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km® | E (km) | Hi
1877 | 456.1 | 681.00 | 0.740 | 0.132 | 0.098 1.835 0.978 | 0.65
800 0.850 | 0.260 | 0.221
900 0.950 | 0.559 | 0.531
1000 1.050 | 0.748 | 0.785
1100 1.119 | 0.179 | 0.200
1137.1
Ol 5 SN G a4y Sie 8 sall e sladl) 20 Jsaa])
A(km? | H(m) | Contour line(m) | a(km® | h(m) | a/A | h/H
1.877 | 456.1 681.0 1.877 0 1 0
800 1.746 119 | 0.93 | 0.26
900 1,486 219 | 0.79 | 0.48
1000 0.927 319 | 049 | 0.7
1100 0.179 419 | 0.09 | 0.92
1137.1 0 456.1 0 1
Sub basin 8
1
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.Sub basin 9 gl (5 8l [ pall (Hi) (o 515 ouell Ll Jils a5 221 Jsaal)

A(km?) | H(m) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
68.816 | 904.1 639.6 0.670 | 0.62 0.415 78.156 1.136 | 0.57

700 0.750 | 2.568 | 1.926

800 0.850 | 4.784 | 4.066

900 0.950 | 11.980 | 13.381

1000 1.050 | 16.040 | 16.842

1100 1.150 | 11.476 | 13.197

1200 1.250 | 9.142 | 11.427

1300 1.350 | 8.450 | 11.407

1400 1450 | 3.629 | 5.262

1500 1522 | 0.153 | 0.233

1543.7
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A(km?) | H(m) | Contour line (m) | a(km? | h(m) | a/A | h/H
68.816 | 904.1 639.6 68.816 0 1 0
700 68.196 | 60.4 0.99 | 0.07
800 65.629 | 160.4 | 0.95 | 0.18
900 60.828 | 260.4 | 0.88 | 0.29
1000 48.872 | 360.4 | 0.71 0.4
1100 32.834 | 4604 | 0.48 | 0.51
1200 21.366 | 560.4 | 0.31 | 0.62
1300 12,228 | 660.4 | 0.18 | 0.73
1400 3.783 | 760.4 | 0.05 | 0.84
1500 0.153 | 860.4 | 0.002 | 0.95
1543.7 0 904.1 0 1
Sub basin 9
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.Sub basin 108l (s 58 (i sall (Hi) o st s_sel BLiill Qs peaia 53 123 Js2al

A(km?) | Hm) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km® | E (km) | H;
5.22 | 430.8 | 613.00 | 0.656 | 0.435 | 0.285 4.455 0.853 | 0.557
700 0.750 | 0.898 | 0.673
800 0.850 | 1.302 | 1.107
900 0.950 | 2.155 | 2.047
1000 1.022 | 0.336 | 0.343
1043.8
el (g 3 (sl Jin g 5 sl e sheal 124 52l
A(km?) | H(m) | Contour line (m) | a(km? | h(m) | a/A | h/H
5.22 | 430.8 613.00 5.22 0 1 0
700 4.786 87 0.92 | 0.20
800 3.889 187 | 0.74 | 0.43
900 2.588 287 | 0.49 | 0.67
1000 0.434 387 | 0.08 | 0.9
1043.8 0 430.8 0 1

Sub basin 10
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