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climates, temporal and spatial density of rainfall in most watersheds, we

see huge floods every year. Flood susceptibility mapping is one of the

basic strategies to reduce the loss of life and property due to floods. In this
: study, Bagging and Shannon Entropy methods have been used to prepare
: flood susceptibility maps. In the current study, 201 floodplain locations
: were prepared. Of the 201 positions, 70% were used for modeling and
* map preparation. The remaining 30%, which were randomly generated,
: were used to validate the maps produced. Furthermore, ten effective
: factors including slope, land curvature, distance to river, elevation,
¢ rainfall, stream power index (SPI), topographic wetness index (TWI),
¢ lithology, land use and normalized difference vegetation index (NDVI)
: were used. The mentioned models determined the effect weight of each
: factor affecting the occurrence of floods. The ROC curve was drawn and
: the area below the curve (AUC) was calculated to validate the flood

susceptibility map. The results showed that Bagging model has a higher
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Extended Abstract

Introduction

Due to the importance of flood hazards and Its
growing trend in recent years, the preparation
of flood maps and flood sensitization zoning
has received special attention from
researchers and experts. To prepare flood
maps There are different hydraulic (by HEC-
RAS) and hydrological methods and in recent
years Many statistical and probabilistic
models have been tested for flood
susceptibility maps. also GIS software as a
basic analysis tool has been used for spatial
management and data manipulation due to its
ability to handle large amounts of spatial data
and the combination of statistical and
probabilistic models with RS and GIS has
attracted a lot of attention from researchers.
Northern regions of Iran, due to its special
natural and climatic conditions, in terms of
population and forest cover, they are one of
the most densely populated areas in the
country. In addition to high population density
and forest cover, in these areas Every year,
considerable crops, livestock, orchards, etc.
are produced and it shows the importance of
this region in various indicators of local and
regional development. However, every year
there are different natural hazards We are
among the floods in the northern regions of
the country, including the Haraz watershed in
some cases, in addition to extensive financial
losses, there are casualties. To prevent these
accidents and reduce these damages and
casualties, identify places and areas prone to
floods and in general, sensitive areas in this
area, it seems necessary and logical. In this
study, an attempt has been made Based on
various factors such as Slope, curvature of the
earth, distance from the river, elevation,
precipitation, river power index and ..., Flood
susceptibility zoning map in the watershed of
Haraz Using advanced data mining algorithms
Be prepared and validated. Therefore, the
basic questions that the researcher in this
research seeks to investigate as follows: In
which part of the Haraz watershed are areas
with high flood susceptibility? and to prepare
a flood susceptibility map in Haraz watershed,
which of entropy Shannon's and Baggind
models work best?

Methodology
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The aim of this applied research, is a
preparation flood susceptibility mapping in
Haraz watershed using the advanced data
mining algorithms that Done with the
guantitatively ~ Method, required data
According to the objectives of the research
Collected from relevant organizations and
agencies (Regional Water Company, Natural
Resources Department, etc.) and to analyze
this data ArcGIS software is used. Overall The
research process is as follows First Prepared
List of past floods in the study area and so on
the effective parameters in the occurrence of
flooding have been identified and Using two
models, Shannon and Bagging entropy, it is
provided Flood susceptibility zoning map in
Haraz watershed in northern Iran. Then using
the ROC curve, the accuracy and validation of
the models have been investigated.

Results and discussion

Validation of sensitivity maps prepared in this
study Obtained by calculating the relative
characteristics index or ROC. This curve Is
one of the most efficient methods in providing
the ability to determine, identify potential and
predict systems that Estimates the accuracy of
the model quantitatively. In this way, Area
below the curve or AUC It has values between
0.5 and 1, and It is used to evaluate the
accuracy of the model. best model Has a level
below the curve close to 1, while Values close
to 0.5 Indicates the inaccuracy in the model.
The results indicate that That Bagging model
(0.96) It has a higher accuracy than the
Shannon entropy model (0.88). Although both
models are acceptable, But the Bagging Model
It has the highest acceptable accuracy in
preparing flood susceptibility maps in Haraz
watershed.

Conclusion

Due to floods in the northern parts of the
country and Their growing trend, Preparation
of flood susceptibility map, it is a background
for cognition Factors affecting flood
occurrence, Its occurrence, risk management
and risk prevention methods. The purpose of
the present study Prioritize the factors that
affect the occurrence of floods Using Shanghai
bagging and entropy models. after preparing
the location map of the floods, 10 factors
Included the Slope, curvature of the earth,
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elevation, Distance from the river, Rainfall,
TWI, SPI, lithology, land use and NDVI, they
were selected as the factors influencing the
flooding of Haraz watershed in Mazandaran
province. Prioritize the factors influencing the
occurrence of floods Using the Shannon
Entropy Index, it showed The NDVI layers
weigh (2.03), Distance from the river (1/1),
SPI (1.09), Elevation classes (0.995), Slope
(0.847), Rainfall (0.54), Lithology (0.421),
TWI (0.309), Land use (0.223) and Earth's
curvature (0.136) Respectively Have had the
most to the least impact on the occurrence of
floods. Based on ROC curve results, bagging
model It has the highest accuracy in predicting
flood susceptibility maps in Haraz watershed
and Then there is the Shannon entropy model.
According to the final flood susceptibility map,
Around the Haraz River Has a high sensitivity
to flooding. So it should Refrain from the
construction of residential areas or Fruit
orchards and even agricultural lands around
the river and to Residential areas and existing
gardens be made Precautions such as flood
walls or graves until the Avoid causing too
much damage to these parts. Thus Preparation
of sensitivity maps for natural disasters such
as floods, landslides, etc. It is necessary for
future management and planning until the Be
prevented from the loss of life and property to
these sectors. Use the results of this research
It is necessary to offices and organizations
Agricultural  Jihad, Natural Resources,
Regional Water, Ministry of Energy, Housing
and Urban Development, Islamic Revolution
Housing Foundation and all researchers and
decision makers, and even urban and rural
managers, to think about the necessary
arrangements to prevent and reduce the
destructive effects of floods and their side
effects.
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