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HYDROLOGICAL MODELING OF WADI URAN-
AH BASIN IN MAKKAH ALMUKARRAMAH

Ibrahim bin Mohammed bin Elias

Al-Faloudha
Abstract |

A hydrological model based on geograph-
ic information system was applied in this
study. This hydrological model depends on
three main pillars. The first pillar is digi-
tal elevation models which hydrological
characteristics such as flow direction, flow
accumulation and flow length can be ex-
tracted from the DEM. These hydrological
characteristics and identifying runoff veloc-
ity in upper wadi Uranah basin were able to
determine the time zones for rainfall in the
basin. The second pillar is morphological
characteristics such as land cover types and
land use types. The area calculation of mor-
phological characteristics produces the run-
off coefficients for upper wadi Uranah basin
before and after the huge urban expansion.
The third pillar is fine resolution and cali-
brated TRMM data that are geographically
distributed over entire the upper wadi Uran-
ah basin, compared to rain stations that only
represent the rainfall data on for specific
boundary.

The integration of the three pillars gives the
possibility to build the hydrological model.
Then, from this hydrological model became
possible to create hydrograph unit, the total
discharge volume for each time zone, the to-
tal amount of rainfall for each time zone and
the peak discharge of the runoff in which
time zone it occurred. These measurements
that extract from the hydrological model. In
addition to, field measurements of engineer-
ing characteristics of the nineteen bridges
located in the channel of the lower stream
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of upper wadi Uranah basin were able to
determine the efficiency of the downstream
channel by using TRMM rainfall data for 24
October 2018 storm. Also, the efficiency of
upper wadi Uranah basin downstream chan-
nel was tested by two design storms based
on rainfall data of two stations. On the other
hand, the hydrological model can determine
the volume of the water resources which is
extremely important for managing water
harvesting in the upper wadi Uranah basin.
keywords:Hydrological modelling - GIS -
Hydrograph unit - TRMM — Hydrological
characters
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