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Application of SWAT semi physically distributed model in simulating
the effects of land use changes on runoff in Haraz Dam watershed-
A study in Dam useful life time scale

Abstract

Simulations of rivers flow, perditions of hydrological behavior of basins and
better understanding of different components of hydrologic cycle are Important in
order to programing the conservation aspects of water resources. On the other
hand, since the output of the study area is located in the site of dam construction
and in order to better management of water resources, particularly management of
reservoir exploiting and water supply network, the Estimation of rainfall runoff and
sediment yield are very important. Therefore, in this study, the SWAT model was
applied to model hydrological responses of the study area. Haraz watershed with
area of 328527.2 hectares is located in the south of Mazandaran province and the
city of Amol. In this study, four hydrometry stations were selected which three
stations are located in the Haraz River tributaries (including Razan, Chelav and
Panjab) and also Karehsang station is in the outlet of the watershed Haraz. For this
purpose and for running the SWAT model, data layers of land use, soil and DEM
was overlaid and finally 94 Hydrologic Units (HRU) was determined, then model
run with those layers. In order to determine sensitive parameters, sensitivity
analysis of input parameters to the model was performed. Sensitivity analysis
results showed that CN2, ALPHA BNK, CH_K2 for predicting discharge and
SPCON, SPEXP, SOL_AWC for predicting sediment load has the higher degree of
sensitivity. Then model was calibrated to simulate runoff for years of 1995-2004
and evaluated Using correlation coefficient (R?), coefficient of Nash — Sutcliffe
(NS) and Mean of Squared Error (MSE). The results showed that the values of
mentioned coefficients in the Karehsang station are 0.80, 0.77 and 20.93, in Chelav
Station is 0.75, 0.73 and 1.23; in Razan Station is 0.80, 0.79 and 5.91 and in Panjab
station are 0.68, 0.55 and 2.7 respectively. Also sediment yield was calibrated in
Karehsang station for years of 2002-2006 and statistical coefficients (R?) and NS
obtained by 61 and 60 percent, respectively. In order to validation, the model was
re-run for years of 2005-2009 without changing the values of the input parameters.
Results showed that mentioned coefficients are 0.87, 0.75, 10.17 for Karehsang
station; 0.83, 0.77, 0.88 for Chelav station; 0.81, 0.72, 1.34 for Razan station and
0.75, 0.70 0.17 for Panjab stations. Validation of sediment yield was done for years
of 2007-2008 with coefficients of NS and R? equal to 53 and 68 percent. Finally,
results indicated that model has a high level of performance in simulation flow
discharge and sediment yield simulation and it can be used in order to operating
watershed management strategies.

Keywords: Validation, sensitivity analysis, calibration, Haraz watershed, SWAT model
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