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Abstract

Rainfall-runoff model can be used to evaluate runoff in gauged
and ungauged catchments. However, most of the models are
categorized as lumped models which can estimate runoff only at
a calibrated gauging station. URBS - a semi-distributed model -
was introduced in this study for runoff estimates at any locations
other than at a calibrated station. However, the original version of
URBS is a black block programming which is a burden for further
development and model calibration cannot be carried out
automatically. In this study, the structure of URBS was rewritten
using MATLAB and combined with MOSCEM - a multi-objective
optimization algorithm - for automatically evaluating the model
parameters. The developed model (SENSWAT-URBS) was
tested by model calibration at P.1 gauging station by using runoff
events between 2003-2013 and it provided the NSE of 0.85.
Moreover, the runoff estimates at P.20, P.75, P.4A, P.67, and
P.21 — sub-catchments of P.1 - were compared with observed
data. The results of NSE are shown to be 0.58, 0.76, 0.71, 0.78
and 0.68, respectively. These results are compared to the NSE
from model calibration evaluated at those stations which are 0.66,
0.79, 0.74, 0.78 and 0.70, respectively. By using calibrated
results at P.1 causes a reduction of NSE at those stations only
around 12.1%, 3.2%, 3.6%, 0.3% and 2.2%, respectively,
compared to the results gained from model calibration at each
station. The results show that URBS can be effectively used for

runoff estimation not only at calibrating stations but also at their

tributaries upstream.
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