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The Darband and Golabdare rivers present significant flood risks to northern Tehran.
This study examines the downstream urban flood impacts of these rivers. Data sources
include topography, rainfall records, elevation data with 59 ¢cm accuracy, hydrometric
and hydraulic data, and soil texture. Using the HEC-RAS model integrated with GIS,
one-dimensional flood simulations were performed based on maximum flow for various
return periods. The results highlight critical flow occurrences in Golabdare and Magsood
Beyk rivers. Transverse changes were observed, ranging from 0.4 to 1.5 m in Golabdare,
0.5 to 2.5 m in Darband, and 0.8 to 5 m in Magsood Beyk. Flood-prone areas include
sections with high flow velocities, such as narrow channels, steep slopes, outer arcs, and

Published 18 February 2025 sudden channel widenings, where water accumulates and causes flooding.
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Introduction

Flooding is a critical issue in Tehran, particularly in its northern basins, including the Darband basin.
This basin comprises two rivers, Darband and Golabdare, and incorporates four watersheds: Darband,
Golabdare, Saadabad, and Zargandeh. These watersheds consist of both mountainous and urban
regions, making them highly susceptible to flooding. This research focuses on the flood effects of the
Darband and Golabdare rivers on urban downstream areas.

Data and Method

The study uses 15 years of rainfall data (1386-1401), topographic maps, geological maps, Landsat 8
satellite images, elevation data with 59 cm accuracy, and hydrometric data, including peak discharge
and soil characteristics. Geometric data include river system schematics, river cross-sections, and
hydraulic structure details. The HEC-RAS model integrated with GIS was utilized to perform one-


https://jhsci.ut.ac.ir/
http://en.sbu.ac.ir/
mailto:m-ghahroudi@sbu.ac.ir
http://en.sbu.ac.ir/
mailto:Shirin.mas2020@gmail.com
mailto:Shirin.mas2020@gmail.com
http://orcid.org/0000-0002-8817-9329
http://orcid.org/0009-0002-0714-0519

290 Environmental Hazards Management, Volume 11, Issue 4, 2025

dimensional steady-flow simulations for maximum flood flow under different return periods in the
Darband, Golabdare, and Magsood Beyk basins.

Results and discussion

For floods with a 50-year return period, longitudinal profile analysis reveals the potential for critical
flow in Golabdare and Magsood Beyk rivers. According to the Froude number, river flow at the outlet
could reach a supercritical state. Transverse profile analysis indicates variations in water surface width
during floods, influenced by river geometry and hydraulic conditions.

Flow width changes ranged from 3 to 13 meters in Golabdare, 5 to 26 meters in Darband, and 10 to
250 meters in Magsood Beyk. Transverse changes were measured as 0.4-1.5 m in Golabdare, 0.5-2.5
m in Darband, and 0.8-5 m in Magsood Beyk. Generally, river flow remains within the main channel
for most of the year, accommodating two-year flood events. However, during significant floods (e.g.,
50-year return period), flow exceeds channel capacity, raising water levels and spreading into
floodplains.High-speed water flows occur in certain riverbank areas during floods, especially in
narrow sections, steep slopes, outer arcs, and regions where the river channel abruptly widens. River
morphology, geometry, bed roughness, and floodplain characteristics significantly influence these
patterns.

Conclusion

After entering the Magsood Beyk canal, floods from the Golabdare and Darband rivers affect urban
areas in northern Tehran, particularly in districts 1 and 3. The Tajrish area is highly vulnerable to
flooding from these rivers, as it serves as the confluence of the Darband, Golabdare, and Saadabad
rivers, all of which flow into the Magsood Beyk canal. Overall, floods originating from the Darband
and Golabdare basins are a major contributor to urban flooding in northern Tehran.
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