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ARTICLE INFO ABSTRACT

. One of the basic solutions to control and reduce the destructive effects of floods is to
Article type: identify flood prone areas in the regions. Identifying flood sensitive points is one of
Research Article the best methods for planning and identifying areas affected by floods. For this

reason, determining flood-sensitive areas plays an important role in flood
management in natural resources. For this reason, the current research is trying to
determine the flood-prone areas in Isfahan province by using two methods of random
forest machine learning and support vector machine and 3327 flood occurrence
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Keywords: models was evaluated using the area under the graph (AUC) and cross evaluation

comparative study, statistics. Examining the AUC index showed that both models had good accuracy,

flood sensitive although the random forest model (AUC = 0.97) had higher accuracy than the

areas modelir;g support vector machine model (AUC = 0.86). According to the results of the random

' L forest model, about 41% are in the high risk class and about 20% are in the low flood
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class and about 30% is in the low risk class.
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Introduction

Isfahan province in terms of the specific conditions of the region, such as topography, slope,
lithological condition (presence of formations with low permeability) and climatic conditions (sudden
rains and spring showers, sudden melting of snow in Zardkoh Bakhtiari and the sources of Zayandeh
Rood, river flooding) in spring has the necessary and high potential for flooding. In a period of 90
years (1923-2005), out of 76 severe floods in the country, 19 cases were related to Isfahan province.
The area of Isfahan province is 6.5% of the entire country, but 23% of the severe floods occurred in
this province. Therefore, since flood is accompanied by numerous damages, it is very important to
check flood-sensitive points. According to the mentioned points, flood phenomenon can be
investigated and studied despite all its complications. One of the management methods of dealing with
floods is to determine the sensitive points to flood events. Therefore, the purpose of this research is to
evaluate the identification of flood-sensitive areas in a comparative manner and to compare two
machine learning models of random forest and support vector machine in Isfahan province.

Materials and methods

The current research has been done with a practical purpose and with a descriptive analytical method.
In this research, the main goal is to determine areas that are susceptible to flooding. For this reason, in
the first step, based on past research, as well as experts' opinions and examining the history of flood-
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prone areas, the factors influencing the occurrence of floods were first determined. Among the
influential factors, we can mention 4 main criteria (topographical, biological, climatic and man-made
factors) and 14 sub-criteria. Each criterion and its sub-criteria are briefly described below. The map
related to all environmental factors was created in a raster format with a pixel size of 30 x 30 meters.

Results and discussion

Based on the results, in the support vector machine model, the average risk class had the largest area
(39.9 percent). In the support vector machine model, the second class with a large area was the low
risk class, which includes 30.5% of the study area, while in the random forest model, the high risk
class with an area of more than 44 thousand hectares. It has the largest area, equivalent to 41.3 of the
area. Finally, in the support vector machine model, the lowest area was related to the high-risk class,
which covered only 29.5% of the area, while in the random forest model, the lowest area was related
to the low-risk class of flooding with an area of 2245082 hectares. The evaluation of the accuracy of
the support vector machine and random forest models based on the area under the graph (AUC) in the
ROC curve showed that both models have good accuracy, but the random forest model has higher
accuracy. Based on the results, the random forest model had a level under the graph of 0.97 and the
support vector machine model had a level under the graph of 0.86.

Conclusion

Modeling flood-prone areas can be a key tool for correct and timely management of natural hazards,
including floods. In Iran, as one of the most dangerous places in the world, flood is considered one of
its most important natural hazards. Many managers are trying to find suitable solutions for flood
management that can be used to manage and control the flood in the shortest possible time.
Considering the time required for flood control and resource investment, accurate estimation of flood
risk and preparation of flood distribution maps is the first step in flood management and risk
assessment. The present research was also conducted in order to investigate the effectiveness of
different machine learning methods in modeling flood sensitive areas in Isfahan province. According
to the results of the present study, there was an increasing trend in the number of flood points during
the years under study (2008 to 2023). The highest humber of recorded floods was in 2021. In this
research, based on the results of modeling, the distance from residential areas and rainfall were the
most important factors in the occurrence of floods in Isfahan province, and the least important factors
were the least important factors in areas with a history of flooding in Isfahan province. Due to the
greater activity of people near residential areas, there was the highest risk of flooding in these areas.
Another important and effective factor on the occurrence of floods in the study area was the annual
temperature, the tendency of the flood points was lower than the areas with the average annual
temperature. Temperature is also an important factor in the occurrence of floods. Based on the
conducted studies, temperature, air humidity and increase in rainfall are among the natural factors that
provide the basis for surface and extensive flooding in the regions. In high altitudes, there are less
floods and more rainfall. Another reason for the possibility of flooding in low altitudes can be
considered the easy access of human agents, including tourists and nature walkers, ranchers, villagers,
farmers, pasture herders and hunters to these plains. In general, the accuracy of the used model
depends on many factors, which can be attributed to the characteristics of the studied area, such as
topography, factors affecting the occurrence of floods, the accuracy and type of layers of independent
variables for modeling the probability of flooding, the accuracy of points And the recorded ranges of
floods that have occurred in the past and the type of forecasting algorithm used are among the factors
affecting the overall accuracy of the classification. Considering the increase in the amount of floods
and the increase in crises in the regions, the results of this research can be used as a model for
managing floods in the study area and helping managers to plan and take measures and provide
facilities in high-risk areas. prone to flooding.
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