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Abstract:

Spatial analysis of spatial modeling outputs of potential runoff volumes in the
Wadi Watir Basin until 2100 according to the SPi-1.9 scenario and the SCS-CN
model.

In predicting runoff volumes, this study relied on the model prepared by the Soil
Conservation Administration of the United States Department of Agriculture, known as
the Surface Runoff Curve Number Model, which is referred to as SCS-CN because it is
considered the most popular method used in estimating runoff volumes in the
international literature, and from which precipitation data was derived. Which is one of
the most important limits of this model and its main pillar of Satellite data launched by
NASA and approved by the International Panel on Climate Change after merging and
analyzing the data of more than fourteen thousand research papers, which took eight
years of research, The research resulted in the development of five scenarios for thermal
emissions, called the Common Social and Economic Pathways (SSPs), all of which
revolve around the fact that the Earth’s temperature is on the cusp of rising by 1.5 °C,
which prompted the United Nations Conference on Climate Change COP26, which was
held in 2021, to stress the necessity of reducing Increasing the average global
temperature to less than two degrees Celsius and continuing efforts to achieve this,
which is what the SPi-1.9 scenario aspires to, which was chosen after making serious
comparisons with other scenarios because it is the most appropriate according to what
was stated in the committee’s report, The results of algebraically combining
precipitation data and linking them together revealed that the basins located in the far
north-eastern part of the basin are the most fortunate in terms of the amounts of
precipitation, which decrease gradually and noticeably as we head towards the south.
The results of the geographic weighted regression (GWR) analysis also revealed that the
spatial conformity is characterized by a high The values of R? in the basins of Al-Batm,
Umm Harirag, Umm Tarjiya, Al-Zuhri, Al-Maritiya, and Abu Argan, and gradually
decrease as we head towards the south, reaching their lowest values in the basins of
Sumghi, Ghazala, and Zalaga on the tributaries of Al-Biyar and Kahila. Consequently,
the prediction values took a regular pattern that agrees spatially with the values of the
coefficient of determination R?, It also resulted in an increase in the spatial conformity
values of surface runoff to range between 77.23 - 77.78%, taking a regular pattern in
which surface runoff volumes increase as we move toward the southwestern basins with
larger basin areas and decrease as we move toward the northeastern basins. However,
the prediction values confirmed the Zalaga Basin, with its two tributaries, Al-Baiyar and
Kahilah, maintains first place in terms of the volume of surface runoff.

Key words:
Prediction of runoff volumes, Wadi Watir, spatial analysis, SPi-1.9 scenario, SCS-CN
model, GWR, COP26.
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