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SWAT; Hydrological models serve as effective tools for managing water sources and assessing
AWBM:; water components. Although basin hydrological models have been developed, selecting
simulation: suitable software for modeling specific areas remains challenging. Hence, it's essential
hydrological processes; to opt for software capable of simulating the hydrological cycle with a simple structure
validation: and minimal input parameters. In northwest Iran, AWBM and ARCSWAT software
hydrograph: were e'mp_loyed for simulati(_)n. AWI_BM isa sim.plistic program e§timating _run_off.using
EairerEs il precipitation and _evaporatlon mdwatqrs, while ARCSWAT is a sem!-dlstr'lbuted
Iran ’ software for continuous flow simulation. ARCSWAT necessitates various inputs,

including geological, land use, and slope maps, along with precipitation, temperature,
relative humidity, and radiation statistics. The runoff simulation results during
calibration and validation periods were assessed using two statistical indices: Nash
Sutcliffe Efficiency (NSE) and the coefficient of determination (R2). A comparison of
the statistical indicators revealed NSE values of 0.83 and 0.7 for calibration and
validation periods, respectively, and R2 values of 0.83 and 0.8 for calibration and
validation periods, respectively, for the semi-distributed SWAT model. In contrast, for
the AWBM integrated model in the basin, NSE values were 0.63 and 0.48, and R2
values were 0.48 and 0.48 for calibration and validation periods, respectively, indicating
better results in runoff simulation at the monthly time scale.
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Extended Abstract

Introduction

Runoff simulation and the estimation of river flow are pivotal concerns within water engineering and
hydrology, crucial for managing runoff and addressing water scarcity crises (Ghoreishi Ghareh Takan et al.,
2022). Simulating precipitation and runoff entails grappling with complex, nonlinear hydrological phenomena
influenced by temporal, spatial, morphological, geomorphological, vegetation, and climatic factors (Vidyarthi
and Jain, 2022). Researchers commonly employ various software tools for this purpose, including the RRL
suite, encompassing programs like AWBM, Sacrament, SimHyd, SMAR, and the Tank model, which
specialize in daily runoff simulation (Yonesi et al., 2020). Additionally, the SWAT software is utilized for
simulating rainfall and runoff in areas with intricate characteristics. SWAT integrates with ArcGIS, leveraging
soil maps, land use data, slope information, and climatic/hydrometric station records to simulate and extract
runoff (Sommerlot et al., 2013). Previous studies have highlighted the efficacy of both AWBM and SWAT
models in runoff simulation. AWBM boasts a simpler structure and parameterization, requiring only rainfall
and evaporation data for runoff simulation. In contrast, the semi-distributed SWAT model necessitates
numerous inputs and parameters for calculating runoff and other hydrological processes. This research aims
to assess and compare the accuracy of the integrated AWBM and semi-distributed SWAT models in
simulating monthly runoff in the Gomanab Chai catchment area.

Methodology

The AWBM model, a conceptual rainfall-runoff model, generates daily-scale runoff based on input data
including precipitation, potential evaporation, and transpiration (Boughton, 2004). It features three distinct
surface reservoirs with varying capacities and an unlimited capacity subsurface reservoir (Boughton, 2004,
Yu and Zu 2015). Input data for the AWBM model include daily discharge, potential evaporation,
transpiration, and precipitation. In this study, precipitation and potential evaporation data were obtained from
a meteorological station within the basin, while discharge data came from a hydrometer station at the basin
outlet, sourced from the provincial water resources management department. The model's warm-up period
spanned from January 1, 2000, to September 1, 2001, with calibration from September 1, 2001, to December
2013, and validation from 2014 to 2018. General automatic recalibration was performed using the Sutcliffe-
Nash coefficient as the objective function for model optimization.

SWAT, a process-based distributed parameter simulation model, operates on a daily time step, dividing
watersheds into subwatersheds treated as single units. Integrated with the USEPA BASINS framework,
SWAT enables automatic watershed descriptions based on a Digital Earth Model (DEM). Meteorological
data, including rainfall and temperature from three stations, were entered into the SWAT model daily for
runoff simulation. The data spanned from 2000 to 2018 and included specifications and long-term statistical
parameters from meteorological reference stations.

Results and Discussion

Following the input of daily rainfall, temperature, evaporation, and runoff data into the model, along with the
specification of calibration and validation periods, runoff simulation for the Gomanab Chai basin was
conducted using the AWBM model. Evaluation results of the AWBM and SWAT models during the
recalibration phase, considering the Nash Sutcliffe coefficient and coefficient of determination (R2), revealed
that the SWAT model outperformed the AWBM model in terms of accuracy during the recalibration period.
Specifically, the Nash Sutcliffe coefficient and R2 determination coefficient for the SWAT model were
determined to be 0.83 and 0.83, respectively. In contrast, the corresponding values for the AWBM model
during this period were calculated as 0.7 and 0.63, respectively.
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This research aimed to investigate and evaluate the performance of two hydrological models, AWBM and
SWAT, in simulating monthly runoff in the Gomanab Chai basin. The validation period spanned from 2001
to 2013, with further validation conducted from 2014 to 2018. Based on the analysis of two statistical
indicators and comparison of simulated and observed runoff hydrographs, the following conclusions are
drawn:

1. The Nash Sutcliffe coefficient and coefficient of determination (R2) for the SWAT model were calculated
as 0.83 and 0.83, respectively, during the validation period, and as 0.7 and 0.8, respectively, during the
calibration period. In contrast, for the AWBM model, these indices were determined as 0.7 and 0.63,
respectively, during the validation period and as 0.5 and 0.48, during the calibration period

2. The semi-distributed SWAT model, which divides the basin into multiple sub-basins and considers various
parameters such as soil type, land use, basin slope, rainfall, and temperature, exhibited superior performance
compared to the integrated AWBM model in the Gomanab Chai basin. This enhanced performance resulted
in a more accurate simulation of runoff, particularly on a monthly time scale.
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Table 2. Characteristics of soils in the basin

S sl Y slows 589,00 05,5 S cab S o,les
2 C LOAM 3129
2 D LOAM 3254
2 D CLAY-LOAM 3290
2 B LOAM 3506

Wdg> )8 (o) g gy £ 9 2Nyl 53,5 Y Jgu
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Table 4: Parameters used in SWAT model calibration stage in the study area
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Figure 4: Simulated and observed hydrographs - monthly runoff in Gomanab Chai basin during the calibration period of the studied

models
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Figure 5: Simulated and observed hydrographs - monthly runoff in Gomanab Chai basin during the validity period of the studied
models
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