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Analysis of runoff in Herat City using HEC-HMS

Abstract

Herat city, despite its considerable water resource potential, has lacked comprehensive
and detailed studies concerning urban flood analysis. This research aims to assess
hydrological conditions and simulate flood flows in three major urban canals in Herat—
Joy-e-Now, Injil, and Karbar. Utilizing aerial imagery, rainfall data, topographic
information, and the HEC-HMS software, simulations were conducted for a 24-hour
rainfall event with a 50-year return period. The modeling process applied the SCS Curve
Number method to estimate surface runoff, and key physical parameters such as time of
concentration, curve number, and Manning’s coefficient were precisely calculated.
Findings revealed that the highest time of concentration belonged to Joy-e-Now sub-basin
(34.95 minutes), and the highest runoff curve number was observed in the Karbar basin
(77), indicating a high runoff potential in that area. Additionally, hydrograph analysis
demonstrated that the recession time of floods in all three sub-basins is approximately
three times longer than the peak time, reflecting the inefficiency of current canal
structures in rapidly evacuating floodwaters. These insights provide a solid foundation for
planning flood management and canalization systems in Herat's urban master plan. Given
the increasing frequency of intense rainfall events and the ongoing changes in land use
across Herat, the results of this study play a vital role in identifying critical flood-prone
areas and designing resilient flood mitigation systems. The model outputs suggest that
without urgent intervention and upgrades to existing drainage infrastructure, densely
populated areas may face heightened risks of damage. Therefore, the outcomes of this
research serve as a practical and scientific reference for urban planners, civil engineers,
and environmental professionals in revising and strengthening surface water management
strategies across Herat.

Keywords: Surface water, Harirod basin, Flood, Hydrology of Herat, HEC-HMS.
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