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ARTICLEINFO ABSTRACT

Keywords: Flood is considered one of the most destructive natural hazards in
Aqqala, the world, which causes a lot of damage all over the world every
("D%UdAsat'g' year. In Iran, due to special climatic conditions, the distribution of
Risk f’lood, rainfall in terms of temporal and spatial conditions does not have
2019 spring flood. a specific rhythm. Today, satellite images are one of the fastest

and most accurate tools for flood monitoring. Therefore, in the
present study, the spring flood map of 2019 Aqgala City was
prepared using Landsat-8 images, and then, using the combined
AHP-OWA model. The flood risk map was prepared in four
classes: "high risk", "medium risk", "low frisk" and "no
risk". Based on the gained results, the northern and northeastern
parts of this region are detected as high flood risk, and the western
and southern parts are in low and no flood risk conditions. Also,
the 2019 spring flood of this region involved two parts the
northern and southern. In terms of flood severity, most water
accumulation was in the northern parts, but the severity of the

Article History: damage was in the southern and northern parts. Due to the high

Received: density of land uses in the southern parts, the flood event in this
23 December 2023 part destroyed many agricultural, vegetation and residential lands.
Received in revised form: But in the northern parts, due to the large extent of barren lands
ii(f:btgg’_‘ry 2024 and the low density of other land uses such as agriculture,
4 Apﬂl 2024 residential and vegetation, the flood caused more damage to the
Available online: barren lands. In general, based on the obtained results, the AHP-
28 April 2024 OWA model is considered one of the most effective models for
pp. 77-90 flood risk studies.
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Extended Abstract

Introduction

Flood is considered one of the most
important natural hazards in the world,
which causes a lot of damage in most parts
of the world every year. This phenomenon is
considered the most destructive natural
event in many countries of the world.
Investigating the occurrence of floods is one
of the most important studies in
environmental and natural sciences due to
the frequency of this phenomenon in many
countries of the world. Floods occur due to
high volume of rainfall, increase in water
level, breaking of structures that store and
hold water, or due to a decrease in the
amount of natural absorption of the soil.
Climate changes, the destruction of pastures
and forests, an increase of unsafe
constructions in flood-prone areas and
numerous man-made factors in recent
decades have not only increased the
probability of floods but also increased the
vulnerability of communities. One of the
effective studies to determine the flood
status of areas is to prepare flood risk maps
using multi-criteria decision models. So,
from the trend of flood risk studies using
multi-criteria decision-making models, there
has been a growing trend in the past. The
northern parts of Iran are one of the areas
prone to flooding due to the inappropriate
spatial and temporal distribution of rainfall,
and it is necessary to check the situation of
these areas in terms of flooding. Therefore,
in this study, the flood risk situation of
Aggola City was zoned using the AHP-
OWA model, and the 2019 flood map of this
area was extracted using the Support vector
machine algorithm and Landsat-8 images.

Methodology

The area studied in this research is Aggala
city in Golestan province. This point is
geographically located between 54 degrees
and 14 minutes to 54 degrees and 51 minutes
east longitude and 36 degrees and 55
minutes to 30 degrees and 37 minutes north
latitude in the north of Golestan province.

The data used in this study included Landsat
images, topographic map, digital height
model layer, vector layer of river flows and
meteorological data. The pre-processing of

the images included geometric, radiometric
and atmospheric corrections. At first, the
images before and after the flood incident
were referenced using ground control points
with a mean square error of less than 0.5
pixels, then by converting the Digital
Number (DN) values of the images to
radiance and applying the FLAASH
algorithm, radiometric and atmospheric
corrections were made to the images. After
preparing the images of the land use maps
before and after the flood, by applying the
support vector machine algorithm, it was
classified into five classes of water areas,
agricultural lands, vegetation lands, barren
lands, and residential lands. Finally, flood
areas were separated from water areas and
other lands and final flood maps were
prepared.

To prepare the flood risk map of Aqggola
City, first, by examining the study area, the
effective criteria for the flood risk of this
area were identified. These criteria are
DEM, slope, drainage density, distance from
river flows, soil, land use, geology, and
precipitation. After determining the criteria,
a map of these criteria was prepared in the
GIS environment, and then using the AHP
model, the weights of these criteria were
determined, then using the OWA model, the
flood risk map of Aqgqola city was created in
four classes: "no risk, low risk, medium risk"
and "high risk"

Results and discussion

Examining the flood risk map of Agqala city
shows that the north and north-eastern parts
of this region are in a state of high flood risk
and the western and southern parts are in a
state of low risk and no flood risk. The
situation of high flood risk in this area is
higher than the situation without danger. A
large part of this region is in high and
medium flood-risk situations, and these
conditions exist mostly in the northern and
central parts of Aggala City. The flood map
of Agqgala city was prepared using Landsat 8
images with overall accuracy and Kappa
coefficient of 89 and 86% respectively. The
flood of this area involved two parts the
northern and southern parts of this area and
caused a lot of damage in these areas. In
terms of severity, the highest water
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accumulation was in the northern parts, but
the severity of the damage was greater in the
southern parts than in the northern parts. Due
to the high density of land in the southern
parts, the flood event in this part caused
flooding. Many agricultural lands were
covered with vegetation and became
inhabited. But in the northern parts, due to
the large extent of barren lands and the low
density of other lands such as agriculture,
residential and vegetation, the flood caused
more damage to the barren lands.

Conclusion

This study was conducted to investigate the
flood risk situation in Aqgala city. The
results of this study showed that in terms of
flood risk, Aqgala City is considered one of
the areas prone to flooding because a large
area of this region in the north and north-
eastern parts are in a condition of high and
medium flood risk, on the other hand, in the
south and west parts as well. They are in
low-risk situations and without flood risk.
Therefore, the importance of proper flood
management planning is needed in this area
and this planning should be done with the
priority of the northern parts. Based on the
obtained results, the AHP-OWA model is
one of the effective multi-criteria decision-
making models for preparing flood risk
maps and finding the flood risk status of
different regions, and the use of this model
is suggested for related studies.
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