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Abstract

The sediment load of surface runoff is the major problem of hydraulic
structures in rivers and waterways. Watersheds are the main source of sediments
that transported with the surface runoff to main streams and rivers. Tigris River in
Iraq, as other rivers in world, suffer from this problem especially in Mosul city,
where the seasonal Al-Khoser river with an a catchment area of 839.6 km® is a
tribute to the Tigris river, carries sediments specially at the rainfall and floods
season. Unfortunately the amount of runoff and sediments are not known and no

studies are available for this river.

Soil and Water Assessment Tool (SWAT) which is a continuous
simulation model was applied to estimate the runoff and sediment load for
Al-Khoser River for the period (1991-2011). The model was calibrated by
comparing the results of runoff and sediment loads of continuous simulation for
the considered period with measured single historical storms. The statistical
parameters for model evaluation showed 0.99, 0.73, 095 and 0.19 for
determination coefficient (R?), Nash and Sutcliffe model efficiency (NSE), Index
of agreement (i0a) and t-test value respectively for surface runoff estimation, while
for sediment load the estimated values were 0.99, 0.93, 0.98 and 0.18 respectively.
Other measured data from previous study for a certain part of the watershed were
used for model performance validation, the results of statistical parameters showed
0.97, 0.89, 0.72 and 0.32 for R% NSE, ioa and t-test value, respectively, for
surface runoff. These results indicates the ability of the model to satisfy the

research objectives.

The model was applied to a single part of the watershed (upstream of
Alshalalat Falls site) and for the whole area down to its outlet at Tigris River. The

resultant yearly runoff volume at the outlet of Al-Khoser river ranged between 0.36



to 113.8; an average of 22.3 MCM for the considered period, while the yearly
sediment load ranged between 8.4*10° to 930*10° ton, with an average of

157.4%10° ton, this values are equivalent to 190 ton/km®/year.

Empirical formulas were obtained to estimate daily and yearly runoff
based on rainfall data, and to estimate sediment load based on rainfall depth and

flow rate data.

The Artificial Neural Networks (ANNs) and precisely the of Feed-
Forward Back Propagation type was applied to estimate both the daily runoff and
sediment load. The results indicated that the tool is efficient, and gives good
agreement with measured values, ( NSE= 0.78, R*=0.96 ) for runoff and ( NSE=
0.9, R*=0.99) for sediment load, while the determination coefficients (R”) were

0.8 and 0.7 for runoff and sediment load, respectively, with SWAT model.

Also a sediment load distribution map was presented which can be
considered to identify the sub basins of high percent of sediment load contribution
which helps in applying the soil conservation practice and to reduce the sediment

transportation to the river stream in future.
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