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Simulation of Runoff rainfall Using WetSpa Model in Behesht Abad
Watershed
Mahsa Habibi?, Shahla Paimozd?*, Mahnoosh Moghaddasi®
Abstract

The great importance of modeling the rainfall-runoff process from the perspective of water resources
engineering, river engineering, flood control structures and flood storage led researchers to use
simulation models as a tool to analyze and evaluate the behavior of the basin. So, in this study WetSpa
model was used to simulate rainfall hydrograph flow in Beheshtabad basin. For this purpose, using
hydrological and meteorological daily data of during the years 2008-2014, DEM, land use and soil
texture were simulated runoff. It is noteworthy that from this statistical period, five years of 2008-
2012 have been considered for calibration and the second two years of 2013-2014 have been
considered for validation of the model. The simulation results show that the WetSpa model in the
watershed is able to predict daily hydrographs with good accuracy and Nash Sutcliffe coefficient of
60.12%. In addition, the results show that the model of hydrological components and factors is
accurately estimated and is effective for calculating daily flow rate.

Keywords: Prediction of flood hydrograph, Beheshtabad Watershed, Modeling of rainfall-
runoff process,WetSpa hydrological model
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1. Introduction

Predicting the performance of a complex system and examining the effect of changes on the
performance of the primary target system is a simulation model (Najafi, 2002). In fact, the basis
of physical hydrological distribution models is our understanding of the physics of hydrological
processes that control watershed-reaction and use physical equations and relationships to
describe these processes. Therefore, these models can be used for any region (Zinivand, 2010).
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2. Materials and Methods

In this research, the three main maps used are topography, land use and soil texture at the scale of
1/10000. Other hydrological parameters required in the model are also prepared based on these three
maps (Figure 2). The digital model map is 10 meters high from the topographic map. The spatial and
elevation resolution of the DEM should be sufficient to be able to accurately determine the information
required by the basin that affects its hydrological behavior. After filtering the initial information and
eliminating the error values, the slope, slope direction, flow direction, flow length and flow
accumulation are determined for each cellular network. Land use information is another important input
of the WetSpa model. Land use refers to the type of basin surface cover that includes any vegetation,
litter, surface water such as lakes and swamps as well as impermeable surfaces such as roads and
residential areas. The designated soil coding system in the WetSpa model is based on the soil texture
classification triangle, which is determined by the USDA percentage of clay, silt and sand. Soil
information in the geological map determines the soil type of the basin. Therefore, in order to prepare
the data, the original soil map should be converted into a raster map with WetSpa model geological
codes.

3. Results
The results of previous studies show that the model is well able to manage hydrological processes in

various conditions of topography, soil, land use, area, etc. and has a high ability in this field. In this
study, the model for Farsan-Beheshtabad catchment was tested. The simulation accuracy according to
the Nash-Sutcliffe index was about 60% in the calibration period and 58% in the validation period,
which indicates the high consistency of the computational and observational hydrographs. According
to a study by Porretta et al. (2011) Nash-Sutcliffe coefficient between 0.65 - 0.50% indicates good
performance and values of 0.65 - 0.85 for this coefficient indicate very good performance of the model.
Based on these results, it can be said that the model with acceptable accuracy can be used to simulate
river flow and has high reliability. The Nash-Sutcliffe criterion in the calibration and validation stages
for high currents was 0.69 and 0.68%, respectively, and low currents were 0.61 and 0.43%, respectively,
which indicates the acceptable performance of the model. Basin water balance studies to investigate
water changes in the hydrological system as well as a tool to determine the efficiency of the model

4.  Discussion and Conclusion
The final results of WetSpa water balance results in the basin show that 2.45% of rainfall by the canopy

The uptake of adsorbed plants, 52.8% is returned to the atmosphere through evaporation, 5.83% is fed
to groundwater and 50.58% is converted to runoff, of which 12.56% is runoff. Surface contains 3.37%
of groundwater runoff and 34.65% of groundwater flow. The calculated results show the accuracy and
competence of daily flow simulation by WetSpa model, which is in line with the results of research by
Chormanski et al. (2011) and et al. (2005) Bahremand and Safari et al. (2012) is consistent.
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