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Abstract

The study dealt with research and analysis the possibility of modeling the
hydrological response in urban areas, taking the city of Dohuk as a model, and an
area for study, which is located in the northern part of Iraq, between two latitudes
(36°54" 25" -36°49" 15" ) north, and longitudes (43°60" 25" —42°54" 25")
degrees east, as it is one of the rapidly growing cities, with an area of (61.98)
km?2.

The study included an analysis of the natural data of the study area, which
is the study of the region's geology and tectonics. The study also focused on
determining the terrain characteristics, vegetation cover, soil and climate with a
classification work for the land cover of the study area, as well as analyzing the
environmental characteristics affecting the hydrology of the study area,
contributing to the analysis of the types of land uses and cover terrestrial. For four
time periods (1990 - 2000 - 2010 - 2020), due to the importance of this in
modeling the hydrological response , The study also included an analysis of the
periods of return for the amounts of rain precipitation for the periods (2-3-5-10-
15-20-25-30-50-100). And the analysis of soil texture, As well as analyzing the
geometric and morphometric characteristics of the valleys of the main water
basins that cut through the study area, namely, Hashkraw with a percentage of
(41.56%), and Karmafa with a percentage of (4.66%), The study also included
modeling the hydrological response using the (SCS-CN) methodology, by
extracting (CN) values, which express the response of surface components to the
surface runoff of the study area, and this was done under different hydrological
conditions (normal - wet - dry) and for the time periods (1990 - 2000 - 2010 -
2020), and the study found that the (CN) values represented in the surfaces of the
study area are (4) values are (92 - 58 - 80 - 86) for the normal condition, and
(96.36 - 76.05 - 90.20 - 93.39) for the wet condition, and (78.90 - 34.96 - 59.70 -
68.64) for the dry condition, with a difference in their percentage between Years
of study, as a result of the variation of land use and land cover, and the values
extracted for each of (S and Ia) were as follows (22.09 - 183.93 - 63.50 - 41.35)
and (4.42 - 36.79 - 12.70 - 8.27) for the normal case, and (9.59 - 79.99 - 27.60 -
17.98) and (1.92 - 16 - 5.52 - 3.60) for the case And (67.93 - 472.54 - 171.46 -
116.05) and (13.59 - 94.51 - 34.29 - 23.21) for the dry state.

And after applying the model to the data of the study area and for the periods
mentioned, using two depths of the rain line, which are (594.64) mm and (492.39)
mm, and the values of the depth of surface runoff for the study years (1990 - 2000
- 2010 - 2020) for the usual case ranged between (324.57 - 446.84) mm with an
average of (395.71) and between (407.92 - 481.05) mm and at an average of



(444.49) mm, while in the years (2000 - 2010 - 2020), its values ranged between
(324.57 - 568.93) mm and an average of (446.75) for the normal case, And
between (407.92 - 583.27) mm and an average of (495.60) mm in the wet state,
and between (181.88 - 520.25) mm and an average of (351.07) mm in the dry
state. As for the volume of surface runoff, in 1990, it ranged between (0.883739
- 5.210495) mm and an annual total of (5.6523648) mm for the normal case, and
between (1.001283 - 5.369081) mm and a total of (5.8697224) mm, for the wet
case, and between (0.495225 - 4.680164) mm and a total of (4.9277765) mm for
the dry case, while in the years 2000 - 2010 - 2020 the values ranged between
(0.571907 - 6.807036) mm and an annual total of (21.178995) mm for the normal
case, and between (0.693036 - 7.014213) mm With an annual total of 22.513908
mm in the normal case, and between (0.350569 - 6.114206) mm and an annual
total of (17.850899) mm in the dry state.

After applying the model (SCS-CN), the researcher reached more than (20)
maps, all of which express the flow characteristics of the study area, and it was
found that urban areas have a very high hydrological response and that they are
the main reason for the generation of surface runoff in the area. The possibility
of surface run-off, especially with the intensification of rainstorms. The surface
runoff in the area ends and flows into Wadi Duhok, which ends in the Mosul Dam

lake.
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