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The research aims to determine the geomorphological Accepted: 13/09/2022
risks of erosion and floods. The research relied on the Published: 01/12/2022

quantitative approach in the study, identification and Keywords:
analysis of erosion and torrential risks based on the Geomorphological risks
Snyder model, which represents one of the mathematical Ergsion
models adopted by the method in hydrological studies, as Floods

the region lacks stations to measure the discharge rates Maleh.

of torrents, and this research was done Studying the

geological structure, climate characteristics, determining

the numbers of water bodies and gully erosion rates, and

after applying the Snyder model, the research concluded

that the average flow volume is 280,000 cubic meters,

and the congratulations classification was reached for the

degrees of risk of torrential rains on the basins in the

region. ©Authors, 2022, College of
Education for Humanities
University of Anbar. This is
an open-access article under
the CC BY 4.0 license
(http://creativecommons.org/li

censes/by/4.0/).
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Table 1: showing the availability of the morphometric variables used in the
application of the Snyder model represented in (the drainage area of the water
basin, the length of the main stream, the distance between the mouth of the water
basin and its center of gravity).
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Mapl: shows the search area within the astronomical location represented between
longitudes (24° 46°-41° 46°) east and latitudes (30° 32°-01° 33°) north, and
geographically it is located in the southeastern part of Irag in Wasit Governorate
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Map 3: shows that the surface geological formations of the Wadi Basin in Iraq
include quaternary deposits that include alluvial fan deposits in the far north of the
basin in the area adjacent to the Iranian borders.
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Map 4 and 5: shows that the study area is sparsely located within the Iragi territory,
with a height of 6 meters at the downstream area, southwest of the basin, with a
slope of 0-1.9 meters.
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Table 2: shows that the number of watercourses in the region reached (824), as the
highest number of watercourses reached (350) in the Wadi Al-Zafaran secondary
basin, with a rate of (42.5%).
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Table 3 ,4 and Map 6, 7, 8, and Figure 1: shows the intensity of gully erosion
quantitatively in the study area depending on the Birxma equation by dividing the
total lengths of waterways by the total area of the basin.
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Table 5 and Map 9: shows that the first category with a low concentration
coefficient included Wadi al-Amaya basin with a value of (0.03) hours, while the
second category with a medium concentration coefficient for torrential rains
included Wadi al-Shamasher basin with a value of (1.3) hours.
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Table 6 and Map 10: shows that the lowest time interval between the peak of
rainfall and the peak of flow was recorded in Wadi al-Amaya basin (0.5 hours) to
be in the first category, while the basins of Wadi al-Shamasher and Zaafaran are in
the second category with a time interval between the peak of rainfall and the peak
of flow (8.5-9.3 hours)
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Table 7 and Map 11: shows that the lowest value of the base time for torrential
rains is represented by the first category, which included the Wadi al-Amaya basin,
amounting to (3.63 days), while the second category included both the Wadi al-
Shamasher and al-Zafaran basins, with a coefficient value of (4.06-4.16 days).
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Table 8 and Map 12: shows that the highest period of time recorded for the gradual
rise of the torrential flow after the rains was recorded in the main basin of Wadi Al-
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Maleh, as it reached (1.48 hours) to be in the third category, while the second
category with an average height of the torrent included both the secondary basin of
Wadi Al-Shamasher and Al-Zafaran and reached (1.39- 1.35 hours)
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Table 9 and Map 13: shows that the highest period of time for the gradual decline
of the torrential flow after the rains fall and the soil saturation with moisture
reached (3 hours) in the main basin of Wadi Al-Maleh to be within the first
category with a slow decline of the torrent.
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Table 10 and Map 14: shows that the maximum duration of torrential flow was
recorded in the main basin of Wadi Al-Maleh and reached (57.3) hours to be
classified within the first category, which indicates the values of the period of
gradual rise of the torrent. (46.5 -42.5) hours
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Table 11 and Map 15: shows that the highest flow velocity of the torrents reached
(26.99 km/h) was recorded in the Wadi Al-Shamasher Basin to be in the third
category, while the second category has a moderate flow velocity of the torrents
that included the Wadi Al-Amaya basin, so that the velocity of the torrential flow
reached (15 km/h)
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Table 12 and Map 16: shows that the least ideal period of time for rainfall that
could result in sedimentary runoff was (0.92 hours) in the Wadi al-Amaya basin, to
fall into the first category, while the second category with medium ideality
included all the basins of Wadi al-Zafaran and al-Shamasher, to reach the ideal
time period for precipitation (1.69-1.54 hours)
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Table 13 and Map 17: shows that the volume of runoff in the Wadi al-Amaya basin
is (18 thousand m3) to be within the first category, while the second category with
a medium volume of runoff included both the Wadi al-Shamasher and Zaafaran
basins, the volume of runoff is (112-149 thousand m3)
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Table 14 and Map 18: shows that there is a discrepancy in the amount of maximum
flow of torrents in the drainage basins, where the Wadi al-Amaya basin recorded
the lowest value of torrential flow, amounting to (12.52 m3/s), to be in the first
category.
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Table 15 and Map 19: shows that the lowest leakage value (0.8) was recorded in
Wadi Al-Amaya basin to be in the first category, while the second category
included both Wadi Al-Zafaran and Al-Shamasher basins with an equal leakage
value of (9.4).
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Table 16 and Map 20: shows that the classification of degrees of danger to floods
in the study basins is based on the adoption of a group of hydrological parameters
represented in the concentration time, the time of slowdown, the time of the base of
the floods, the period of the gradual rise of the flow
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