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ABSTRACT

Introduction

Flood event is one of the natural disasters, that causes economic losses and many deaths
annually. The aim of this study is to determine the flood risk sensitivity of Gotour chai
Khoy County(from 44°,58' to 45°.10'E and from 38°.33' to 39°.50"' N) . For this purpose,
a land use map was extracted using Landsat OLI sensor images and object-oriented
classification technique using the maximum similarity algorithm. And were classified
into classes (agricultural and garden lands and pastures, saline lands, residential lands,
mountains and barren lands and rocky outcrops). In the next stage, by identifying the
factors effective in causing flooding in the region and preparing information layers for
each criterion in GIS, the standardization of the layers using the fuzzy membership
function, the ranking method and weighting of the criteria were carried out using the
Super Decision software, and the final modeling was carried out in the Arc Map
environment. Then, the sensitivity analysis of the criteria was performed using the
training data. Then, by applying different stages of the model on the maps, the flood
susceptibility zoning map of the basin of the region was extracted in 3 classes with high
risk to low risk. In this research, the ANP analysis process method was considered,
which assigned the highest weight to 3 criteria (precipitation rate, soil erosion and land
use) and the lowest weight to the criterion (slope direction). To assess the accuracy of
the model in this study, sensitivity analysis was used. According to the results and the
flood modeling map, it can be said that the largest area resulting from flood sensitivity
modeling is related to the medium risk category.

Methodology

In order to achieve the research objective, first, by studying and examining the theoretical
foundations of the subject, the factors affecting the occurrence of floods were identified. Then,
in this research, in order to investigate the flood risk potential of the study area of Khoy County,
Landsat 8 satellite images, which are one of the most valuable satellite images in the world, were
used. USGS3 satellite data in TIFF Geo format were obtained from the site.
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In the next step, the indicators were fuzzified and standardized, and the weights of the criteria were obtained using the
ANP network analysis process, and finally the layers were combined using the Weighted Overlay function. In this
research, ArcMap, eCognition, and Envi 5.3 software were used to process and prepare images, classify, and output
final maps, respectively. Then, in this research, classification was done using the object-oriented method and the
Maximum likehood algorithm using ENVI 5.3 software in 5 classes of residential lands, saline lands, agricultural and
garden lands, pasture lands, and Weak vegetation.Then, the basin precipitation map was drawn according to
meteorological and rain gauge data and using the precipitation gradient equation. Finally, the obtained layers were
transferred to Arc GIS software to calculate the area of land uses under flood risk, prepare an appropriate output map,
and apply the land use criteria in the flood risk mapping process.

Results and Discussion

In order to calculate the weights of the criteria using the ANP analysis process method, a pairwise comparison
matrix was calculated using SuperDecision software. The criteria used in decision-making play a fundamental
role in the quality and accuracy of decision-making. In other words, to make a proper decision, in addition to
understanding the problem, goals, requirements, and many others, appropriate criteria for evaluating decision-
making options must be understood and defined. According to the results, the criteria of precipitation, land
use, and soil erosion received the highest weight values, with weight values of 0.19, 0.16, and 0.17,
respectively. Also, decisions were made in the Super Decision software because in this region, considering
the amount of rainfall and washing of fields near rivers due to the rise and flooding of the river due to sudden
rainfall, as well as land uses that cause the loss of qualitative and quantitative properties of the soils of these
areas, and considering the purpose of the present study, which is the main study on the susceptibility of the
region to flooding.After calculating the weight of the decision-making criteria using the ANP process, the
flood sensitivity of each spatial cell in the GIS environment was calculated by integrating the decision-making
criteria layer in the Raster Calculator. By calculating the flood risk sensitivity index for all spatial cells of the
study area, the final flood risk sensitivity map was prepared. Then, the final flood risk sensitivity map was
classified into 3 classes using the Reclassify tool in the GIS environment with low, medium and high
sensitivity levels.

Conclusions

Today, flood crisis is recognized as the most important natural crisis, which causes human and financial losses
at any scale. In order to manage flood crisis, the use of new methods and models has been considered, the
most important of which is the preparation of flood sensitivity maps. Flood sensitivity map is the first step
towards flood prevention, control and ultimately flood management. Therefore, the most fundamental
component of flood crisis management is the preparation of sensitivity maps. In this model, spatial
information management and the required spatial analysis are modeled using GIS and a decision-making
framework and strategies using multi-criteria decision-making. The present study was conducted with the aim
of investigating the effects of existing criteria on flood susceptibility in an area of Khoy County, using remote
sensing techniques and multi-criteria analysis. One way to reduce and prevent potential flood damage is to
identify and zone the flood susceptibility map. In this study, an attempt was made to consider the impact of
factors involved in the formation of flood risk potential within the framework of RS remote sensing techniques
and using GIS software, which is considered one of the prominent techniques of multi-criteria analysis.
According to the results of weighting, among the factors causing floods, hydrometeorological factors, soil
characteristics including soil erosion and land use and its effects on the intensity and sensitivity of floods,
with a weight coefficient of (0.19), land use with a weight coefficient of (0.16), and soil characteristics with
a weight coefficient of (0.17), respectively, are important factors in flooding in some parts of this area. Of
course, other factors, such as distance from the river, also play a major and important role, because with
increasing rainfall, river levels rise, causing overflow and washing away of the useful surface soil of farms
and lands around the drainage network.
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Figure (1): Location map of the study area
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Figure (2): Research steps flowchart
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Figure (3): Selected real points (High-severity flood risk locations) to evaluate the results of the model used in the research on the
analysis process model ANP
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Figure (6): Map in the Flood sensitivity zoning of the Khoy region basin
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