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1. NLCD: National Land Cover Dataset
2. USGS: United States Geological Survey
3. NURP: Nationwide Urban Runoff Program
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Abstract

Investigating the spatio-temporal variations of water balance components plays a significant role in
sustainable water resources management, hydrological stress control, and water utilization planning,
particularly in semi-arid regions. In this study, the distributed monthly WetSpass-M model was applied to
estimate water balance components in the Khorramabad watershed during the period from October 2000 to
September 2023. Model inputs included climatic data, topography, soil, land use, leaf area index (LAI),
groundwater depth, snow cover, and evapotranspiration, which were prepared in a GIS environment with a
spatial resolution of 250 m. MODIS satellite imagery and Google Earth Engine datasets were also used to
extract several input layers. To evaluate model performance, discharge data from the Cham-Anjir
hydrometric station were separated into surface runoff and baseflow, and the model was calibrated and
validated using the coefficient of determination (R?) and Nash—Sutcliffe efficiency (NSE). The results
indicated that the WetSpass-M model had satisfactory performance in simulating water balance
components, with R and NSE values of 0.72 and 0.67 for baseflow, and 0.75 and 0.69 for surface runoff,
respectively. The findings also revealed that approximately 71% of the watershed outflow was related to
baseflow, while monthly surface runoff and groundwater recharge showed a strong direct relationship with
precipitation. Spatial analysis demonstrated that the highest actual evapotranspiration occurred in
agricultural lands and densely vegetated areas. Overall, the results confirmed the high capability of the
WetSpass-M model in simulating the spatio-temporal dynamics of water balance components and
highlighted its effectiveness for water resources management and hydrological assessment in semi-arid
watersheds.

Keywords: Water Balance, Distributed Monthly WetSpass-M Model, Khorramabad Watershed
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