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327.0 23.5 12.1 9.0 325 2.8 202.7 37.1 954.4 2001
353.3 22.3 11.4 9.2 31.5 2.8 159.4 41.8 954.6 2002
469.3 22.9 11.4 7.8 30.7 2.9 177.0 41.3 954.2 2003
464.1 23.9 11.9 8.2 32.1 29 171.8 44.8 954.6 2004
279.5 24.0 11.8 8.4 324 2.9 165.0 42.7 954.4 2005
379.7 23.1 12.1 9.2 32.3 2.9 181.6 41.2 954.3 2006
274.2 23.2 12.1 8.5 31.7 2.9 146.1 42.2 954.0 2007
232.0 23.8 11.4 9.5 33.3 2.9 173.8 40.2 954.3 2008
279.5 21.9 12.7 9.5 31.4 2.8 1715 37.5 954.2 2009

219



195.1 23.2 11.8 10.6 33.8 2.9 166.8 41.9 954.0 2010
295.3 23.6 12.6 8.1 31.7 2.8 170.1 38.9 953.8 2011
311.1 22.9 111 9.2 32.1 2.9 179.4 41.9 953.9 2012
348.1 23.1 12.1 8.6 31.6 2.8 166.8 42.3 954.0 2013
332.2 23.5 12.7 8.9 325 2.8 163.7 43.0 954.8 2014
385.0 22.4 11.9 9.3 31.8 2.8 176.7 42.6 955.0 2015
448.2 22.2 13.1 9.1 313 2.9 183.2 44.5 954.8 2016
253.1 22.8 11.8 9.4 32.3 2.8 172.8 43.7 955.3 2017
490.4 21.5 11.8 11.4 32.9 2.8 157.5 39.4 954.3 2018
358.6 21.3 13 10.1 31.4 2.8 174.9 45.3 954.6 2019
226.8 21.9 12.1 10.1 32.0 2.9 172.0 45.6 954.4 2020
144.9 23.7 121 10.4 34.1 2.9 182.2 41.3 954.7 2021
411.7 23.5 12.8 10.0 335 2.8 167.6 35.7 954.2 2022

23.0 12.005 9.1 32.0 2.9 171.7 41.7 954.5 Jaxal)
316.2

Al ddliaill cillaaall Slal) Ll (1) Gale

MM JUaAY\ [ EJ\);.“ &l@).\ Jara EJ‘);.“ Jaxa 3)‘);.“ Jaza CLJ)S‘ :\G‘)u Jaza DGRE/ CL_UH olad) Jaza :‘-')L)'h Jaza /59-33'“ Lacall Jaza

guas | ol sl of oalial (mis)/ Ll e

icly/
269.0 24.0 12.1 6.4 30.4 3.2 196.0 44.2 969.8 1992
242.6 24.1 11.7 7.9 32.1 3.1 177.0 43.7 970.1 1993
348.1 23.2 11.1 9.6 32.9 3.1 165.1 44.8 969.0 1994
137.1 24.2 12.1 8.6 32.8 3.0 204.0 41.5 969.7 1995
348.1 22.2 12.8 9.6 31.8 3.2 181.2 43.6 969.3 1996
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174.0
216.2
116.0
210.9
247.9
221.5
327.0
300.6
163.5
232.0
142.4
142.4
184.6
158.2
205.7
221.5
332.2
237.3
363.9
406.1
174.0
443.0
374.4
290.0
126.7
348.7

248.6

24.8
22.8
24.2
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24.5
23.2
23.4
24.9
24.8
24.1
24.0
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24.5
24.2
23.6
24.6
23.6
22.9
24.1
22.8
22.0
23.1
24.3
24.5
23.8

12.2
11.2
11
12.2
121
11.4
11.4
11.9
11.8
12.1
12.1
114
12.4
11.8
12.6
111
12.1
12.7
11.9
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12.8
11.8
13
121
12.1
12.5
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9.2
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8.3
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8.9
9.1
9.0
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7.9
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8.7
8.7
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9.2
9.0
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9.7
9.8
10.2
9.7
9.0

31.7
32.6
33.2
32.7
33.4
32.4
31.8
33.0
33.1
33.1
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34.3
32.2
34.6
324
32.9
32.4
33.3
32.8
32.1
33.1
334
31.7
32.9
34.4
34.1
32.8

3.1
31
3.1
3.2
3.2
3.1
3.1
3.2
3.1
3.3
3.1
3.2
3.0
3.2
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31
3.1
3.2
3.1
3.1
3.1
3.1
3.0
3.1
3.1
3.1
3.1

202.5
190.6
228.2
249.2
228.8
203.5
186.3
207.3
218.4
190.6
225.6
187.5
206.5
188.6
212.2
207.1
192.5
185.0
183.5
195.7
228.1
164.0
178.4
208.0
202.9
200.2
199.8

43.6
40.5
35.8
36.9
41.8
40.4
43.8
42.5
40.3
41.6
39.3
36.8
41.0
38.5
41.7
42.2
44.2
43.2
45.5
44.6
40.0
46.3
47.3
42.3
36.3
40.9
41.8

970.0
969.9
969.5
969.4
969.3
969.6
969.2
969.6
969.4
969.3
968.9
969.3
969.1
968.8
968.8
968.8
969.0
969.8
970.0
969.8
970.3
969.2
969.6
969.3
969.6
969.1
969.4
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MM _tae¥) & sana sl ala gy dae
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305.9 23.6 ‘J\.GZLH;I{ 2.7 26.3 2.9 157.6 47.2 906.1 1992
300.6 23.6 11.7 4.4 28.0 2.8 136.3 46.5 906.7 1993
379.7 23.2 11.1 5.4 285 2.8 137.9 48.4 906.0 1994
200.4 22.7 12.1 6.0 28.8 2.7 142.1 44.6 906.5 1995
274.2 21.4 12.8 6.6 28.0 3.0 141.9 45.7 906.2 1996
189.8 23.4 12.2 4.4 27.8 2.8 186.4 45.2 906.5 1997
284.8 21.7 11.2 7.1 28.8 2.8 146.4 42.2 906.8 1998
179.3 23.1 11 6.5 29.7 2.8 184.2 38.7 906.4 1999
263.7 22.9 12.2 5.9 28.8 2.9 165.1 39.6 906.2 2000
290.0 23.6 12.1 6.0 29.6 2.9 174.9 43.3 906.2 2001
379.7 22.2 11.4 6.0 28.2 2.8 149.5 43.9 906.5 2002
363.9 22.7 11.4 5.0 27.7 2.8 167.8 46.9 906.0 2003
390.2 23.4 11.9 5.4 28.8 2.8 165.7 45.3 906.5 2004
269.0 24.3 11.8 5.2 29.5 2.8 164.4 43.2 906.3 2005
390.2 22.6 121 6.6 29.2 2.8 166.5 44.6 906.3 2006
300.6 22.7 121 5.6 28.3 2.8 131.1 43.9 906.0 2007
232.0 23.5 11.4 6.7 30.2 2.9 165.9 40.2 906.3 2008
242.6 21.5 12.4 6.6 28.1 2.7 155.9 44.8 906.1 2009
210.9 23.2 12.8 7.6 30.7 2.9 163.6 41.6 906.2 2010
279.5 23.0 12.4 5.4 28.4 2.7 157.2 44.0 905.7 2011
263.7 225 111 6.5 29.0 2.8 161.7 44.4 905.8 2012
342.8 22.8 12.1 5.6 28.4 2.8 153.8 45.4 905.8 2013
311.1 23.2 12.7 6.1 29.3 2.8 160.3 44.6 906.7 2014
406.1 22.2 11.9 6.5 28.7 2.7 166.0 46.9 906.9 2015
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448.2 22,5 13.1 5.7 28.3 2.9 158.1 46.9 906.7 2016
237.3 22.6 12.8 6.6 29.2 2.7 166.4 41.7 907.2 2017
516.8 21.1 11.8 8.5 29.6 2.7 148.3 48.0 906.4 2018
464.1 20.9 13 7.0 27.9 2.7 165.2 48.9 906.5 2019
337.5 21.4 12.1 7.1 285 2.8 138.0 447 906.4 2020
190.4 23.4 121 7.6 31.0 2.8 184.7 38.4 906.8 2021
362.0 22.9 12.5 7.2 30.1 2.8 157.8 43.0 906.2 2022
309.9 22.7 12.04 6.1 28.8 2.8 158.7 44.3 906.4 Jixal)
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Jladyl | Ol | chogll | Blaxdl Joleo | Hlasdl | il

Ohlers | MM | bl | Ll Ohles | MM | gyl
auds

9.232344214 | 311.1 23.7 Ul | 7.906031062 | 269.0 24.0
A

7.817463063 | 263.7 23.7 Ul> | 7.106141978 | 242.6 24.1
duds

11.98152075 | 395.5 23.0 by | 10.4692435 | 348.1 23.2

4.93549361 | 163.5 23.1 Sl | 4.012094906 | 137.1 24.2

b

12.20480845 | 385.0 21.5 by | 10.80173796 | 348.1 22.2
Al

5.285966981 | 179.3 23.9 Sl | 5.003809935 | 174.0 24.8
s

9.547682223 | 305.9 22.0 Sl | 6.586246287 | 216.2 22.8

6.390346116 | 210.9 23.0 Sl | 3.396867223 | 116.0 24.2
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s

9.739834169 | 327.0 23.6 Sl | 6.218291694 | 210.9 23.9
A

9.773559525 | 327.0 23.5 Gl | 7.188920043 | 247.9 24.5
b

10.93728879 | 353.3 22.3 Gl | 6.662221442 | 221.5 23.2
b

14.26529217 | 469.3 22.9 Sl | 9.776482021 | 327.0 23.4
A

13.67866179 | 464.1 23.9 Sl | 8.620922062 | 300.6 24.9

8.227957411 | 279.5 24.0 Sl | 4.699839486 | 163.5 24.8
o

11.45571116 | 379.7 23.1 Sl | 6.805064034 | 232.0 24.1

8.270849042 | 274.2 23.2 Sl | 4191550954 | 142.4 24.0

6.859212179 | 232.0 23.8 > | 4.045365218 | 142.4 25.2
o

8.748415369 | 279.5 21.9 > | 5.566183308 | 184.6 23.2

5.872097106 | 195.1 23.2 Sl | 4.663915094 | 158.2 23.9
s

8.79749758 | 295.3 23.6 Sl | 5.955405405 | 205.7 24.5
A

9.460193584 | 311.1 22.9 Sl | 6.479496806 | 221.5 24.2
A

10.53048258 | 348.1 23.1 Ul | 9.879711546 | 332.2 23.6
A

9.910657021 | 332.2 23.5 > | 6.849473228 | 237.3 24.6
b

11.86774566 | 385.0 22.4 by | 10.84560358 | 363.9 23.6
b

13.91041688 | 448.2 22.2 by | 12.32384036 | 406.1 22.9
A

7.706304706 | 253.1 22.8 > | 5.097246632 | 174.0 24.1
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15.57951026 | 490.4 21.5
11.45167128 | 358.6 21.3
7.117760921 | 226.8 21.9
4.300789077 | 144.9 23.7
12.28224764 | 411.7 23.5
9.590997015 | 316.2 23.0
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Abstract

The Wadi Amlak basin is one of the seasonal flow basins that originates from the Bakhir mountain
range. It is located northwest of Dohuk Governorate, as it is located astronomically between latitudes
(0.58°36) and (0.40°37) north, and between two longitudes ( 0, 3, 3, ° 42) and (30, 40, ° 42) east, it
is bordered to the north by the Bekhair mountain range, to the west by Karal Valley, to the southwest
by Semil District, to the south it is bordered by Gardiyam Valley, to the east it is bordered by Dohuk
Governorate, while to the south—east it is bordered by Wadi Gardiyam empties into the Tigris River in
the southeast, the only outlet for the basin. Its area is (121.21 km2), while the length of the basin is

(21.6 km2.(

The study aims to identify the most important natural characteristics of the basin, which are
represented by the geological structure in terms of geological history, and to address the structural
and compositional situation in terms of focusing on folds, breaks, faults, and linear structures, and to
address the most important geological formations, as the region included four geological formations in
addition to studying the terrain characteristics, as well as studying Climatic characteristics and
addressing the ancient climate in determining the shape of the region through the role of
geomorphological processes that greatly outweigh the role of the current climate, and other factors
such as soil, water resources and natural vegetation cannot be neglected. The study also touched on

the distribution of human units and methods of transportation and agriculture.

The study analyzed the hydrogeomorphological characteristics of the Wadi Amlak Basin and its
fourteen secondary basins that descend from the north and northeast towards the south and southwest.
These basins, with their branches, form the basin’s surface water drainage network. The study aims
to reveal the areal, morphological, and topographic characteristics, as well as the characteristics of the
water network and determine Patterns of water drainage, as the estimation of the expected annual
flow volume of the basin was discussed based on the Barkly equation, which depends on variables
including the soil surface, vegetation cover, and the geology of the region. The study also dealt with
the analysis of geomorphological processes, represented by morpho—climatic processes,

morphotectonic processes, and morphodynamic processes.

The study dealt with the analysis of geomorphological risks, as the focus was on analyzing the risks
of water erosion based on the Gavriloc model. It also addressed the risks of wind erosion, the risks of
salinity and floods. The focus was also on the risks of environmental pollution and drought and the

construction of a geomorphological risk model. The study dealt with the assessment of land suitability



and suitability based on the model. Finally, the stages of determining the best use of the study area

were discussed.

The importance of this study lies mainly in achieving the construction of the appropriate model for
optimal use by evaluating the land on the basis of its terrestrial suitability, monitoring the most important
geomorphological risks to which the various joints of the basin are exposed, and determining the best
use of the basin through its geographical and geological nature and optimal investment of natural

resources. The study concluded with a set of conclusions. And recommendations.
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