Identification and Zoning of Flood Prone Areas in Germi County

Leila Aghayary ! | Sayyad Asghari Saraskanrood ?* | Batoul Zeynali 3

1. PhD in Geomorphology, Faculty of Social Sciences, University of Mohaghegh Ardabili, Ardabil, Iran.
E-mail: aghayary.leila@yahoo.com
2. Corresponding author, professor of Geomorphology, Faculty of Social Sciences, University of Mohaghegh Ardabili,

Ardabil, Iran.

E-mail: sayyad.sasghari21@gmail.com
3. professor of Cilimatology, Faculty of Social Sciences, University of Mohaghegh Ardabili, Ardabil, Iran.

E-mail: zeynali.b@uma.ac.ir

Article Info

ABSTRACT

Article type:

Research Article

Article history:

Received: 9 February 2024
Revised: 19 April 2024
Accepted: 24 April 2024
Published: 21 June 2025

Keywords:
Flooding, zoning,
ARAS,

Germi county.

Flood is one of the most common natural hazards that causes many human and financial
losses all over the world every year. In order to reduce the damages caused by floods and
flood management, it is necessary to assess the possibility of danger and prepare maps of
possible danger areas. Flood-flooding potential zoning is one of the methods that can be
adopted to reduce the risks caused by floods. In recent years, many destructive floods have
occurred in Garami county. For this reason, in order to manage floods, reduce damages and
use water resources correctly, the flood potential of Germi county has been studied. In this
study, 9 factors of slope, slope direction, height, precipitation, distance from the river,
density of the river, lithology, distance from the city and village and land use were
identified as effective factors for causing floods in the region. Standardization of maps was
done using fuzzy method and zoning of prone areas was done with Aras multi-criteria
algorithm in Edrisi software environment and according to the results of flood risk zoning;
The criteria of lithology, land use, slope, distance from the river are the most important
factors involved in creating the risk of subsidence of the study area with the weight
coefficient of 0.853, 0.808, 0.674 and 0.4867 respectively, and 189.70 and 189.70
respectively. 20/388 square kilometers of the area has a very high probability of danger
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Introduction

Flood is one of the dangers that mankind is facing today and every year it leads to many financial and human
losses it is known as one of the natural disasters that according to the global report of the United Nations
Development Program on the risk of natural disasters, floods along with earthquakes And drought has the
highest rank in terms of financial and human losses. Due to the occurrence of these floods, the places with the
highest potential for occurrence (sensitive areas) should be identified by flood sensitivity maps before planning,
so that human and financial losses caused by future floods are avoided. Reduced. The first step in economic
studies of flood management plans or flood control is to have flood maps. According to the flood area in
multiple return periods and damage estimation in each zoning, the amount of investment to prevent damage is
calculated in the optimal state. Flood zoning means how much the flood covers the region, for this reason, the
flood is considered with different return periods to determine what stages should be covered. Iran is considered
to be one of the dry and semi-arid countries. However, the annual flood is one of the main threats to human
society and the environment, and the severity of this disaster increases every year. It has become more natural.
According to the studies, 40 small and large floods occur in different parts of the country every year, and the
area of flood-prone areas in the country is estimated to be around 91 million hectares.

Methodology

The current research is of an applied type and its research method is an analysis based on the integration of data
analysis, geographic information system, and the use of multi-criteria analysis techniques.

Digital height model: SRTM phase interferogram contains topography effect, orbital error, and atmospheric
effects. To obtain the displacement of the earth's surface in a time interval, the orbital errors, topographical
effects, and atmospheric noise should be removed from the interferograms. To eliminate the effect of
topography, the SRTM digital height model with a spatial resolution of 90 meters has been used. Orbital errors
were also modeled by fitting a procedure to the regions that have no displacement and subtracted from the
desired interferogram. Atmospheric error can be adjusted with the help of atmospheric information and
atmospheric models.

Optical satellite images: Optical satellite images were used in this research to extract the land use map of 2022.
ENVI 5.3 software was used for atmospheric and radiometric corrections, and ArcGIS 10.5 software was used to
extract relevant maps. To classify land use, the object-oriented classification method was used in ecognition
developer64 software. It was also used to obtain the accuracy of Google Earth classification.

The steps of preparing a flood risk zoning map using the ARAS method (assessing the collective ratio)

The ARAS method is based on the argument that the phenomena of the complex world can be understood by
using simple relative comparisons. This technique is a powerful method in providing the performance rate and
degree of desirability of different options compared to the optimal situation, and it is relatively easy to use. The
steps of the Aras implementation algorithm are as follows:

Forming the decision matrix: The decision matrix in this method is in the form of criteria options. That is, a
matrix whose columns are problem criteria (Table 1) and the rows are options, and each cell is the score of each
option relative to each criterion. 2: Normalization of the decision matrix or standardization: in the
implementation of all the algorithms used in the current research and to achieve the spatial zoning pattern of
subsidence risk, the standardization step was carried out according to the fuzzy membership function (Table 2).
Standardizing data means equalizing the range of data changes between zero and one or another specified range.
In fuzzy sets, the highest value, i.e. the value of one, belongs to the maximum membership, and the lowest value,
i.e. zero, belongs to the minimum membership in the set.

Results and Discussion

In the study area, the average slope is 40%, and in some mountainous areas, the slope is over 58%. The
predominance of steep slopes has significant effects on hydrological variables and flood risk in the studied area.
To zone the flood risk, the north, northwest, and west slopes respectively received a high value due to high
rainfall, long-term snow retention, and higher humidity.

In this research and the studied area, the distances from the roofs are less in the eastern area and more than other
areas are exposed to floods. In Germi county, different lithological units have been spread in the form of internal,
external, and sedimentary igneous rocks, and 35% of the igneous rock basin and 27% are composed of shale and
marl, which due to the low permeability and high slope of the region. It plays an important role in the occurrence
of floods in the region. 46% of the basin is made up of dry, barren lands and poor pastures, which play an
important role in the occurrence of floods. Also, urban and rural areas and constructions near the rivers are
suitable areas for flood spreading due to the reduction of water absorption and infiltration. According to the map
of Germi city, the highest density of cities and villages and construction of Germi county is in the eastern part of
this county. Another influential factor in the occurrence of this risk is the distance from the fault, which reduces
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the flood risk by moving away from them.

Conclusion

The flood phenomenon is one of the hydroclimatic events and one of the most serious and dangerous natural
disasters that threaten human societies. Identification of flood-prone lands is for the implementation of
prevention and control methods from the natural resources management program and development and
construction projects. In this research, was tried, in the framework of the ARAS model, which is one of the
prominent techniques, several features are highlighted, the influence of the components involved in the
formation of flood potential was included, and during the operational use of double methods. The geographic
information system environment of SUPER DISIONS provides the EC definition of regularity in the
determination and zoning of flood potential at the level of the study area (Grami county). According to the final
map, the high-risk areas are mainly in the steep and mountainous areas (south and southeast), in the direction of
the northwest slope, in the densely populated areas of the village (east of Garmi county) and the urban area
(especially in the areas of the city center). Due to the density of constructions and less permeability, they are
located in the area of waterways (south and southeast). According to the results of weighting, among the
effective factors in causing floods in the study area, lithology factors with a weighting factor (0.853), land use
with a weighting factor (0.808), slope with a weighting factor (0.674) and distance From the river with weight
(0.486), they are respectively the most important causes of floods in the region.

The results of the study showed that 11.17% and 22.87% of the study area are located in the high-risk and high-
risk class, respectively, and the medium-risk class occupies 27.84% of the area. Also, 25.16 and 12.967 percent
of the range area have low and very low-risk potential, respectively. The results of the study indicate the high
potential of the studied area in terms of creating flood risk, therefore, the lands with a very high probability of
risk are the lands that need protection and watershed measures (such as: preventing soil erosion and destruction,
reducing the sediment load of water reducing the speed and intensity of runoff, increasing the concentration time
of floods, creating opportunities for water to penetrate the lower layers of the basin and feeding the aquifers,
cultivating plants suitable for the geographical conditions of the slopes and reviving pastures and creating green
spaces) be done in it. The flood risk stratification map extracted from the ARAS model in the current research
can be used in determining suitable areas for choosing the right place for construction, in designing projects,
environmental management, implementing programs, construction plans, and Any constructions and
infrastructure activities in the studied area should be used to choose the right and appropriate strategy and stay
away from high-risk areas
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