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Watershed Characteristics

Steep rugged terrain;
average slopes
greater than 30%

No effective soil cover;
either rock or thin soil
mantle; negligible

No effective plant cover;
bare or sparse soil cover

A B C D
Relief Soil Infiltration Vegetal Cover Surface Storage
0.40 0.20 0.20 0.20

Negligible; surface depression
few and shallow; drainage ways
steep and small with no ponds or

Rolling with average
slopes of 5 to 10%

Normal deep loam

Fair to good; about 50%
of area in good grass land,
woodland or equivalent
cover

infiltration capacity marshes

0.30 0.15 0.15 0.15
Hilly with average Slow to take up water; clay Poor to fair; clean Low; well defined system of
slopes of 10 to 30% or other soil of low cultivated crops or poor small drainage ways;, no ponds

infiltration capacity such as natural cover; less than or marshes
heavy gumbo 10% of area under good
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0.20 0.10 0.10 0.10

Normal; considerable surface
depression storage; typical of
prairie lands; ponds and marshes
less than 20% of area

0.10
Relatively flat land
average slopes 0 to

0.05
High, deep sand or other soil
that takes up water readily

0.05
Good to excellent; about
50% of area in good grass

0.05
High; surface depression storage
high; drainage system not
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ARTICLE INFO Abstract

This study aims to analyze the geomorphological and hydrological characteristics of the
Received: 08/ 11 / 2024 drainage systems in a group of drainage basins in the city of Al-Ma’alla-Aden, using the
Accepted: 12 /12 / 2024 geographic information systems data, represented by the available digital elevation modules
(DEM) for the study area and integrating it with the hydrological analysis methods of flow from

the drainage basins, and deducing the most important hydrological parameters and calculating

Keywords the maximum flow from them at a rain frequencies 10, 25, 50, and 100 years, in order to
Geomorphology, Hydrology, contribute to providing a database on flow systems that will benefit the city in future. As a
Geographical information result of this work, the study reached a geomorphological and hydrological analysis of a number
systems, Drainage Basins, Al- of drainage basins in the city of Al-Ma’alla, most of them at the northern slopes of Shamsan
Ma’alla, Aden

mountain south of study area. The watershed areas (catchments) of these basins range from
0.340 to 4.331 km?. Through the geomorphological analysis, it was found that most of the
drainage basins in the study area have high slope angles, reaching more than 30%, especially
those located south the study area along Shamsan mountain northern slopes. As a result of the
hydrological integration of the geomorphological characteristics the maximum calculated flow
from some of these basins reached to 62.16 m*/s for the rain frequency of 10 years, and reached
to 116.92 m3/s for a rain frequency of 100 years. Most of the drainage basins took ratios of high
ruggedness, indicating an increase in sediment load during flow. The study recommended
conducting complementary environmental studies for the study area and employing the use of
modern technologies such as geographic information systems and digital elevation modules,
and moving away from the old traditional study pattern. The study also recommended making
use of the available data to improve the management of rainfall water, and developing strategies
to reduce the risks of potential floods based on the estimates maximum flows reached by the

study.
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