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Abstract

Accurate estimation of surface runoff in arid and semi-arid regions is
fundamentally important for integrated water resource management,
flood control, and planning for sustainable development. Isfahan
Province, as one of the central industrial and agricultural hubs of Iran,
has faced both water scarcity crisis and concurrent flood hazards in
recent years, emphasizing the need for accurate assessment of runoff
potential. This study aims to conduct a comparative analysis of annual
runoff across 19 counties in Isfahan Province during a 26-year period
(2000-2025) using the Soil Conservation Service Curve Number
(SCS-CN) method implemented on the Google Earth Engine cloud
platform. Precipitation data were sourced from the CHIRPS database,
land use data from MODIS database, and soil information from the
OpenLandMap dataset. The results showed that the spatial distribution
of runoff follows a west-east gradient, such that mountainous and
western counties of the province, including Fereydunshahr and
Semirom, recorded the highest annual runoff with averages of 354.63
mm and 295.76 mm, respectively, while eastern counties such as
Naein, with an average runoff of 70.55 mm, recorded the lowest
annual runoff. The provincial average annual runoff was calculated at
166.41 mm with an average runoff coefficient of 81.16 Spatial
coefficients of variation for precipitation and runoff across the
province were 53.33% and 57.65%, respectively, indicating
significant spatial heterogeneity of these parameters. The findings
provide a scientific basis for rainwater harvesting planning, watershed
structure design, and flood risk management in Isfahan Province.

Key Words:
Runoff coefficient, Google Earth Engine, Isfahan Province, Arid
regions, Water resource management.
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