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Keywords ABSTRACT

Flood is one of the most destructive natural disasters with social, economic and

Genetic Algorithm,
flood sensitivity,
Entropy Maxent,

environmental consequences. Therefore, comprehensive flood management is
necessary to reduce the effects of floods on human life and livelihood. The main goal

ROC, Jahrom., iran. of this study is to investigate the application of the maximum entropy model (Entropy
Maxent) in R software for flood susceptibility mapping in Fars province (Jahrom urban
basin). First, by using the information of natural resources of Fars province and field
visits, flood-prone points (50 points) were determined. In the next step, environmental
variables such as altitude, slope, and distance from the river, drainage density, average
annual rainfall, land use, soil type, and geology were selected by performing the
multiple collinearity test, and vegetation cover and topographic humidity index were
removed. Among the selected environmental variables, the three factors of height
distance from the waterway and land use have had the greatest impact in the modeling
process. After that, the receiver operating characteristic curve (ROC) was drawn for the
flood sensitivity map, and the value of training data (0.943) and test data (0.932) was
obtained. In the following, the model was optimized and upgraded using the genetic
algorithm. As a result, this flood susceptibility map can be useful for researchers and

planners in flood mitigation strategies.
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Introduction

Floods as one of the natural hazards every year around the world have led to many human and financial losses. (Bakhtiari
etal., 2011). In Iran, like other parts of the world that are involved in the risk of flooding, in recent decades, the intensity
of flooding and the amount of damage caused by it have grown significantly (Ismaili et al., 2017). The term flood can
be defined in such a way that any surface flow of water, regardless of the factor causing it, is considered a flood if the
water flow in a certain section of the river is higher than the normal flow, its duration is short and the water flow exceeds
the bed. Sharifi Pichon et al., 2018). Floods occur when plants and soil cannot absorb the water caused by precipitation,
as a result, the natural river channel does not have the elasticity to pass the generated runoff (Afifi, 2018). Regional
floods, sudden floods, floods caused by ice masses, floods caused by dam and embankment failures, and floods caused
by landslides can be classified as types of floods (Hampf et al., 2020).

Methodology

The study area of this study is Jahrom urban basin. This basin is located in the southern half of Fars province, which is
limited to Khafar from the north, Zarin Dasht and Fasa from the east, Larestan, Qir and Karzin from the south, and
Firouzabad city from the west. In terms of the shape of the basin: the studied basin has an area of 23965 hectares and
its circumference is 121.3 kilometers. The research method includes library, statistical and field methods, in this way,
first the map of flood points was prepared based on 50 points (flood catchers). These ditch points were identified based
on field visits and information from the General Department of Natural Resources of Fars province. In addition, there
is no specific instruction in choosing factors affecting floods; Therefore, based on the work method of previous
researchers in this research, 10 variables including height, slope percentage, distance from waterways, drainage density,
average annual rainfall (IDW), land use, soil type, lithology, topographic moisture index (TWI1) and vegetation ( NDVI).
After that, the variance inflation factor (VIF) was used to determine the linear relationship between the variables. In the
next step, modeling was done based on the maximum entropy algorithm (Maxent). Finally, the ROC curve was used to
evaluate the accuracy of the model. One of the machine learning methods that is based on statistical algorithms with a
simple and accurate mathematical formula is called Maxent (Phillips et al., 2006). This model expresses the sensitivity
of each grid cell as a function of the environmental variables of that grid cell. In this way, it provides the possibility of
predicting the areas affected by gully erosion and evaluating the sensitivity of the area. Also, in terms of performance,
this model is better than other statistical algorithms.

Results and Discussion

Examining the collinearity test for preparing flood sensitivity map is very important. To estimate this test, the variance
inflation index with a numerical value of 10 was used, so that for each of the variables used, if the value of this index
was higher than 10, it was removed from the modeling process. Areas with low altitude (less than 1000 meters) that
have the greatest potential for flooding. In other words, with the increase in altitude, the sensitivity of the watershed to
flooding has decreased, but at lower altitudes, due to the accumulation of rainwater, the probability of flooding
increases. The variable distance from the river is the second most effective factor, especially in the adjacent lands, on
the flood of the studied area. In this way, the smaller the distance from the river (0 to 500 meters), the more likely it is
to flood and vice versa. In relation to the land use variable, due to the high level of impervious land, it has the most
runoff and as a result, floods in the region.

Conclusions

Using traditional approaches to predict flood susceptibility is often imprecise and has missing data. On the other hand,
the traditional approach relies on specialized knowledge and field surveys, which can be time-consuming, costly, and
error-prone. In contrast, machine algorithms such as the MaxEnt model can be trained on flood data, allowing efficient
analysis of large datasets and leading to faster and more accurate flood forecasting. In this study, Maxent model was
used to prepare flood sensitivity maps of Jahrom urban basin. A total of eight parameters including height, slope,
distance from the river, drainage density, average annual rainfall, land use, soil type and lithology were used to predict
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Table(1): Description of the lithological formation of the studied area
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