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Abstract:

The upper basin of Wadi Orana is located close by the eastern part the City of

Makkah. It is considered as one of the most important drainage basins around the city

because of its rapid urban growth during the past years. This basin had bean exposed to

frequent flood hazards which were responsible for many damages in several areas of the

basin. So this study was designed appeared to estimate the runoff and the flood hazards in

the upper basin of Wadi Orana using remote sensing and geographic information systems.

The annual runoff was also estimated by applying the curved numbers model of the runoff

through the recruitment of remote sensing and geographic information systems. It was

possible through applying remote sensing and GIS techniques upon the Runoff Curve

Numbers (RCNs) to estimate the runoff in three spatial levels: the pixel unit, the level of

sub-basins, and the basin as a whole. It became possible also to estimate the runoff

according to two chosen rainstorms. The first reached 18 mm, and the second 191 mm.

Through the application of this model, it was found that the natural and human

characteristics of the basin have contributed to raise the values of imperviousness. In the

basin, the value of the curve number of the basin reached 88, while in the lower and higher

value it ranged between 55 and 98.The curved values in any partial basins had not been

less than76  which makes the upper basin of Wadi Orana has a high response to the runoff.

As it turns out, the figure of the curve 98 is responsible for about 56 % of the basin's runoff

response. At the level of sub-basins,  Al-Shry'a and Al-Bujidi basins are considered to be

the highest generating of the runoff. Both has contributed about 57 % of the total runoff

formed in the basin.

 By applying the graphical peak discharge, it has been possible to study the flood

hazards in the basin, to estimate the peak discharge in the sub-basins and the basin as a

whole and to identify the most vulnerable areas to flood hazards in the basin. The peak

discharge in the basin was reached (4096 m 3/s) and 11 Sites have been identified as the

most vulnerable sites to the flooding risk in the upper basin of Wadi Oranah.

 This study consists of five chapters. Chapter one introduction. Chapter two

introduces  the naturalism profiles of the studied area. Chapter three introduces estimating

runoff in the upper basin of Oranah. Chapter four deals with the flooding hazards in the

basin. Finally Chapter five concludes with the discussion of the results that are reached

and the recommendations that emerged from the study.
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