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Abstract
The Wadi Madhab Basin is located in the north of the Republic of

Yemen, extending towards the east through seven governorates. It is
considered one of the large and important drainage basins. The basin is
witnessing rapid urban and agricultural growth. The basin’s rains are
seasonal and are not exploited in appropriate ways to meet the different
needs of the population in the basin. This has been observed in recent
years. Heavy rains and flash floods exceeding 3 meters in height. It goes
unused towards Ramlat al-Sabatain, and despite the existence of water
harvesting systems, it is located in areas that are not suitable for
adequately retaining rainwater, either because it is far away or because it
does not absorb water sufficiently to cover the needs of various human

and agricultural activities.

The importance of this study lies in the fact that the basin has
witnessed significant expansion and agricultural activity in recent years,
and the problems facing the basin in expanding this activity are its
seasonal rains, which are the main source of water in it, and which do not
cover the needs of the basin, which leads to a trend towards depletion of
groundwater without Controls and no study, which leads to an imbalance
in the water balance in the study area. The study aims to apply the
scientific standards required to determine the best locations for
establishing water harvesting systems, to collect seasonal rain water and
prevent its loss in a way that serves human, agricultural and animal

activities in order to achieve sustainable development of the study area.

Therefore, this study set out to determine the best locations for
establishing water harvesting projects in the Wadi Madhab basin area
using geographical information system applications. An analysis of the
morphometric characteristics of the basin and an analysis of the water



budget were conducted, and the results of the analyzes were used as
inputs to set appropriate weights for the criteria that were relied upon,
which amounted to 12 criteria. Using the Analytic Hierarchy Method
(AHP), Within the multi-criteria analysis (MCA), which depends on
building a series of pairwise comparison matrix (PCM), then comparing
all the criteria to each other, and using the results of their analysis in
building and implementing the spatial model in the GIS program to
obtain the final map of the best sites suitable for establishing water

harvesting systems. In the study area.

The study found that the morphometric characteristics of the basin
contributed to an increase in the values of surface runoff, especially the
area of the basin, as the amount of rainfall increased, which resulted in an
increase in the amount of drainage. Also, most of the hydrological classes
of the soil fall within the hydrological group (D) of the soil, at a rate of
45.1% of that The soil of this group is allowed to achieve high to
moderate surface runoff in the areas where it is located. The study
concluded by classifying the study area into four categories in terms of
the degree of its suitability for establishing water harvesting systems,
which are very suitable areas, medium suitable areas, and priority was
given to establishing these systems, The soil of this group is allowed to
achieve high to moderate surface runoff in the areas where it is located.
The study concluded by classifying the study area into four categories in
terms of the degree of its suitability for establishing water harvesting
systems, which are very suitable areas, medium suitable areas, and

priority was given to establishing these systems.

The study includes five chapters. The first chapter included the
introduction and theoretical framework. The second chapter was devoted

to defining the natural and human features of the study area. The third



chapter included the water budget and the water situation in the study
area. The fourth chapter dealt with the characteristics of the drainage
network for the study area, The fifth chapter concludes with the
geographical distribution of the proposed sites for harvesting floodwater
in the study area, and finally the conclusion includes a discussion of the

findings and recommendations that emerged.



