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Abstract

Inspired by the water security concern in the world, particularly in the semi-dry lands,
there has been a dramatic increase in the number of people who are determined to
search for sustainable water resources that will solve the growing water demand.
Geographic information system (GIS) has recently participated in facilitating the task
of obtaining secure sources of water by determining the appropriate spots to harvest
rainwater. Notably, this study used GIS and decision support system (DSS) to define
the excellent places for rainwater harvesting (RWH) which is to be used for both
agricultural and pastoral purposes. Saudi Arabia is a dry area and poor in natural
water resources. AlMajma‘ah city, the study area, is one of the Kingdom cities that
need alternative water sources sustainable for agricultural and domestic purposes.
Thus, this research is aimed at promoting GIS around AlMajma‘ah city to understand
exactly where RWH can be applied. Remarkably, the process involves producing
visual maps to take full advantage of its potential and exploit rainwater as much as
possible. The study is based on GIS decision support system that use ArcGIS software
to conduct processing and analysis operations and developing model to select suitable
RWH sites; the RWH technique in this study is artificial ponds. On the other hand, the
input into the DSS included a map of the slope, soil texture, and land use. GIS
methods implemented for this RWH technique incorporated weighted linear
combination (WLC) and the Boolean overlay techniques. The result is outlined on the
RWH suitable places map which indicated that 19.4% of the area is highly suitable for
establishing Artificial Ponds, while 66.2% moderately suitable, 6.9% least suitable
and 7.5% unsuitable. GIS have proved their effectiveness in hydrological studies
which is to facilitate the decision-making process in less time and effort, and at a
lower economic cost.



