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ABSTRACT

One of the impacts of climate change is the increased risk of
flooding and its effects. Environmental disasters are occurring with
increasing frequency and intensity around the world, with flooding
being a major cause of both material and non-material damage, and
its effects continuing long after the flood has occurred. One of the
flood-prone areas of Iran, especially in 2018, was Mamulan City,
which is located in the Karkheh riverbed that faces floods annually.
Therefore, monitoring flood disasters and risk assessment has
become an urgent need to increase prevention capacity and reduce
flood-related damages in this city. In the present research, an
evaluation and zoning of flood in this city was attempted. Nine
layers, namely, topographic humidity, slope, elevation classes,
distance from the river, drainage density, distance from the road,
vegetation cover, precipitation and soil type were chosen as the
indicators that affect the flood in the region. In this study, digital
elevation model (DEM) data with a spatial resolution of 28 meters
extracted from ASTER satellite and monthly precipitation data
provided by ECMWEF for the years 2014 to 2023- converted into
annual data- were used for ANP flood classification and network
analysis in Super Decisions software, the weighting of which was
done based on experts' opinions. The results show that in Mamulan
city the highest percentage of land belongs to the high and medium
category in terms of flood risk. The rest of the classes are low and
very high respectively, and the very low class has the lowest amount.

Citation: Heydari, M.T., Amraie, M., Azari, M., & Khalesi, Z. (2025). Flood zoning of Mamulan City
using ECMWF satellite data and ANP multi-criteria decision-making methods. Journal of Geography
and Urban Research, 2(1), 82-99.

4 https://doi.org/10.22130/gur.2025.2051347.1009

© The Author(s)

Publisher: University of Maragheh.

This is an open access article under the CC BY license(https://creativecommons.org/licenses/by/4.0/).


mailto:mt.heydari@znu.ac.ir
mailto:m.amraie1372@yahoo.com
mailto:mehdi.azari@znu.ac.ir
mailto:zkhalesi22@gmail.com
https://doi.org/10.22130/gur.2025.2051347.1009
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-1122-2373
https://orcid.org/0000-0003-1122-2373
https://orcid.org/0000-0003-1122-2373
https://orcid.org/0000-0003-1122-2373

Journal of Geography and Urban Research, 2 (1), 2025

Extended Abstract

Introduction

The western and southwestern parts of Iran
were severely affected by the devastating
flood disaster in 2019, and this disaster is
causing deeper concern every day. These
concerns are usually more intense in
counties without proper access facilities,
usually located in the western part of
Lorestan province and Iran. The majority of
the people in this county are engaged in
agriculture, gardening, animal husbandry,
and driving heavy machinery. The flood in
this county in 2019 severely affected the
jobs of the people throughout the county.
Many agricultural lands and orchards were
turned into ruins, and even access roads to
the county were cut off or had severe
problems for several months. While the
damage caused by the flood in this county
has not yet been repaired, it has once again
been exposed to floods with a weaker
intensity than in 2019 due to heavy rainfall
in the winter of 2023, and this is a serious
warning for the authorities and people of this
county with the start of spring rainfall.
Considering what was stated, in the face of
the flood situation in the city of Mokhlan,
monitoring flood disasters and assessing the
risk has become an urgent need to increase
the capacity to prevent and reduce flood-
related losses in this city, and also to reduce
the current flood problem, it is necessary to
strengthen systematic research on flood
disaster risk assessment. Therefore, in the
present study, we have tried to assess and
zone the flood in this city, considering the
flood situation in the city of Mokhlan, in
order to identify both the dangerous and
risky points caused by floods in this city and
to prioritize the factors affecting the flood.
Methodology

The present study is of applied type in terms
of purpose and descriptive and analytical in
nature. The method of data collection is
based on library resources and other research
sources such as articles published on
reputable sites related to the subject of
floods, flood zoning and the city of
Mamulan  and  field  observations,
spatial/satellite data. In this study, nine
layers, namely topographic moisture, slope,
elevation classes, distance from the river,

drainage density, distance from the road,
vegetation, precipitation and soil type were
selected as indicators that have a greater
impact on the flooding situation of the
region. To carry out this study, input data of
the Digital Elevation Model (DEM) with a
spatial resolution of 28 meters extracted
from the ASTER satellite (ASTER GDEM)
were used. To obtain the total precipitation
over a decade, we used the monthly
precipitation data provided by ECMWF for
the years 2014 to 2023 and converted it into
annual data.

Results and discussion

In the present study, the following criteria
were used: topographic moisture, slope,
elevation classes, distance from the river,
drainage density, distance from the road,
vegetation cover, precipitation, and soil
type. After preparing and providing the nine
main information layers, the pairwise
comparison method was used to determine
the weight of the classes of each layer and
the ANP method was used to determine the
final weight of the criteria. As mentioned
earlier, the Super Decision software was
used to determine the weights. The general
process for determining the weight of the
criteria affecting the flooding of the region
using the ANP method has been explained in
the previous section. In this method, the
criteria were placed in two clusters including
land condition and hydrology. Then, each of
these clusters was classified according to the
sub-criteria it has for flood zoning.
Conclusion

Finally, the weights obtained for each class
in the Geographic Information System (GIS)
were applied to the desired layers and, using
the overlay functions, the flood map of
Mamulan County was drawn. Based on this,
the flood map of Mamulan County shows
that the highest percentage of flood-prone
lands belongs to the high and medium
classes. The rest of the classes are low and
very high, respectively, and the very low
class has the lowest amount. In a way, this
class does not exist at all in the flood-prone
zoning of Mamulan County. As the findings
of the present study showed, most of the area
of Mamulan County is at risk of flooding,
and this is due to the city's influence on the
Karkheh Riverbed. In a way, the initial core
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of Mamulan County was formed and
developed in the riverbed, and this has
caused floods with great damage, especially
in recent years.
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