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flood, Maragheh city, Climate change is a significant threat to the global ecosystem, affecting both human life
Northwestern Iran. and the natural environment. While previously considered a natural seasonal change,

human activities have accelerated the rate and severity of climate change. Floods are
the most common natural hazard worldwide, accounting for almost half of all weather-
related disasters. Statistics show that in the period from 1989 to 2019, an average of
326 major natural disasters were reported annually worldwide, among which, floods
accounted for more than 60% of all events with a significant frequency. In recent years,
global climate change and the increase in the frequency of extreme weather events have
turned floods into one of the most important natural disasters and challenges faced by
the countries of the world. In addition to global climate change, rapid urbanization may
lead to drastic and rapid changes in land use patterns and landscape features. For
example, open land and forests are replaced by urban infrastructure such as buildings,
parking lots, and highways, resulting in increased impervious surface, reduced runoff
infiltration, and increased potential for urban flooding.

In order to carry out this research, firstly, land use maps were prepared for the years
1994, 2004, 2022 by Landsat 5&8 satellite images in the GEE environment.GEE
provides access to all kinds of research satellite data, including archived Landsat
images, online and without the need to download. Then, the invest model was used to
calculate the runoff, that is, the amount of runoff remaining in each pixel compared to
the volume of the storm. Also, for each watershed, we calculated potential economic
Accepted: 2026/02/21 damage by incorporating information on potential flood extent and built infrastructure.
Published: 2026/06/22

Receive: 2025/08/25

*Correspondin Author: Hasan Mahmoudzadeh:

How to cite this article: : Mahmoudzadeh, H; Firouzi, J; & Dinparvar, N.(2026) . Assessment Flood risk using the UFRM model a case
studyofMaragheh city. Hydrogeomorphology, 13(47): 80 —98.
DOI:10.22034/hyd.2026.68806.1811

.: BY _NC Copyright: © by the authors Publisher: University of Tabriz

80


http://doi.org/10.22034/hyd.2026.68806.1811

Assessment Flood risk using the UFRM model... Mahmoudzadeh et al

Results and Discussion

Land use maps in the years 1994, 2004, 2022 saw the decrease of garden lands and the increase of construction and the
destruction of a large amount of vegetation in the region. The average amount of rainfall is the highest with 968 mm
for the year1994, 835 mm for the year 2004 and 771 mm for the year2022. Based on the results, the amount of water .
retention in the basin for the years1994, 2004, 2022 is equal to 0.48%, 0.37% and 0.31%. The amount of water absorbed
in the basin is equal to 1332, 12/01 and 10/56 in terms of million cubic meters in the mentioned years. The volume of
flood realized for the years 1994, 2004, 2022 is equal to 21/56, 31.96, 42/94 million cubic meters, respectively. The
amount of damages caused by flood for the years 1994, 2004, 2022 is equal to 7237 thousand dollars, 317908 thousand
dollars and 884706 thousand dollars, respectively.

Conclusions

Preventing the change of land use, especially the removal of green uses or vegetation is one of the important ways to
deal with flooding in the region. By observing the runoff maps for different years, it can be said that with the increase
in construction and the creation of environments with cold surfaces such as asphalt, concrete, etc., which are
impermeable surfaces, as well as the loss of vegetation, the volume of runoff and the risk of flooding in the region have
increased, and the damage caused by floods has also increased. In fact, the basin service has become much weaker from
1984 to 2022.
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Fig (2): Elevation map of Maragheh city
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