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Abstract

¢ In this study, artificial neural network (ANN), frequency ratio (FR) and
: evidential belief function (EBF) methods were used to prepare the flood
: susceptibility map. For this purpose, the parameters of ten, slope, land
: curvature, topographic moisture index, distance from river and geology and type
© of lands in Haraz watershed in Mazandaran province were performed. Eleven
conditioning factors including slope, land curvature, distance to river, river
: density, elevation, rainfall, stream power index (SPI), topographic wetness
: index (TWI), lithology, land use and normalized difference vegetation index
. (NDVI) were used in Haraz watershed in Mazandaran province. In addition,
i 111 ooodpaaus w  oawadddin hle araa. hh  pon sss ddddddimwm
© groups of 151 points (70%) and 60 points (30%) for training and validation,
respectively. Furthermore, the probability of flooding for each class of each
factor was calculated. Hence, the weights obtained for each class in the
: Geographic Information System (GIS) were applied in the respective layers, and
. the flood susceptibility maps of the study area were obtained. Based on the flood
: susceptibility map, the area was divided into 5 classes with very high, high,
: medium, low and very low sensitivity. These methods were evaluated by area
© under the curve (AUC) method. The results indicate that the lower and near
elevation to river have a high probability and sensitivity to flooding. The results
. of the current study showed that the frequency ratio (AUC = 0.97) and evidential
. belief function (AUC = 0.94) and artificial neural network (AUC = 0.87)
: methods had the highest accuracy in predicting flood occurrence, respectively.
: The results suggest that these models can be useful and reliable in predicting

flood risk potential, especially in different areas, including urban spaces, due to
their high efficiency.
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Extended Abstract

Introduction:

To prevent, control and control floods and
Prevention of possible damages, areas with
high flood potential first should be considered
and foremost identified and then ldentify the
factors that produce and create floods. In this
regard, the level of flood-prone and flood-
prone areas in the country has increased and
Many cities, villages, industrial and
agricultural facilities and residential areas
They are at risk of flooding. In the event of a
flood There are many factors involved.
Generally Climatic factors, regional factors
and human factors play a role in creating
floods. Climatic factors can be He pointed to
Dry area, heavy rainfall and relatively short
continuity. One of the most important factors in
the field can be mentioned Geological
condition, vegetation, basin area, basin shape
and form, basin slope and focal point. Also
human intervention in the natural water cycle
via Destruction of vegetation in watersheds,
Irregular land use, Development of
impenetrable levels and the like Increased the
likelihood of flooding in various areas. In Sail
management, some of these factors are
controllable and In design, flood control They
need more attention.

Due to the increasing trend of floods in the
country and the growing negative effects of its
occurrence in the northern parts of the country,
its necessary to reduce the risk of loss of life,
property and environmental risk, Necessary
measures should be considered. among the
various watersheds in the north of the country,
in this study, Haraz watershed has been
selected as the study area That The reason for
choosing it on the one hand It is located and
adjacent to key cities in the north of the country,
including The cities of Amol, Mahmoud Abad,
Babol, Babolsar, Ghaemshahr, Sari, Pol-e
Sefid, Shirgah, Neka, Behshahr, Galugah and
Bandar-e-Gaz and also Hundreds of rural
points and thousands of hectares of
agricultural and garden lands and Part of the
road along the Caspian Sea (Rasht to Gorgan)
and Parts of the mountainous roads of Amol to
Tehran and Ghaemshahr to Tehran in this

basin and on the other hand There has been a
growing flood in recent years in this
geographical area that Numerous social,
economic and environmental damages and
challenges. So these are the reasons The
preparation of a flood susceptibility map in the
Haraz watershed makes it even more necessary.
according to the above and Description of flood
hazards in the northern regions of the country,
the questions in this study are: What are the
most dangerous parts of Haraz watershed in
terms of flood sensitivity? Efficiency of which of
the artificial neural network models, Frequency
ratio and Is the function of definitive evidence
more to prepare a flood susceptibility map in
Haraz watershed?

Methodology

Current research in terms of purpose Is a type
of applied research and done by quantitative
method. According to the objectives of the
research, the required data Has been collected
from the relevant organizations and organs
(Regional Water Company, Natural Resources
Department, etc.) and to analyze this data Used
the ArcGIS software. Overall, the research
process is as follows First Prepared List of past
floods in the study area and so on has been
identified Effective parameters in flood
occurrence and using Three models of definite
evidence function (EBF), frequency ratio (FR)
and artificial neural network (ANN), A flood
sensitization map of Haraz watershed has been
prepared. The following is a review Model
Validation Using the ROC curve.

Results and discussion

The weights obtained in each method, for each
class of each factor Applied in Geographic
Information  System (GIS) and Flood
susceptibility maps were prepared for Haraz
watershed. Flood susceptibility maps Launched
in ArcGIS10.3 software environment in five
classes, the sensitivity is very low, low, medium,
high and very high. In order to assess the
accuracy of the flood prediction map, 60 flood
events were used (Experimental data) Related
to previous courses and These events have not
been entered to predict flood potential in
probabilistic models. Given that the area below
the curve for the model, the frequency ratio is
7777  tii meeel i mrre ffficinnt Definitive
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Evidence for Model Function Models (0.93)
and The neural network is artificial (0.78).

Conclusion

The present study is done with the aim of
preparing a map of the possibility of floods in
the watershed of Haraz and Evaluate the
efficiency of frequency-ratio models, the
function of definitive evidence, and the artificial
neural network in the preparation of flood
susceptibility maps. To do this, 201 flood points
were recorded and 141 Flood situation for
modeling and 60 positions were set aside for
model validation. To prepare these maps, the
first step is to prepare the factors that affect the
occurrence of floods. The findings of this study
indicate the accuracy of the probability
frequency ratio model in identifying areas with
flood susceptibility in Haraz watershed in
Mazandaran province. Therefore, the use of
probability frequency model It is useful and
reliable in assessing the risk of flooding. But
since The accuracy of predicting models of
definite evidence and artificial neural networks
is also acceptable. These methods can also be
used, but in general, the frequency ratio has a
higher accuracy in predicting flood areas. In
the maps produced, Parts with low and low
elevation classes Exit area, they have the
highest amount of tracking. generally, Areas
with low elevation and low slope, they are most
likely to be flooded. The predictive results also
showed that Slope parameters, height, land
curvature, lithology, land type, river distance,

river carrying capacity and topographic
moisture index are influential on Potential
flooding potential and using them is useful in
probabilistic  models,  flood potential
assessment.

Flood formation mechanism and landslide
flooding in the form of spatial analysis, it can
be extended to other parts of the watershed. The
approach presented in this research in fact,
some variables affecting the occurrence of
floods have been used Which are very
important in the flood risk prediction map in the
study area which can be used using the results
of these maps, He took appropriate
management measures to reduce the damage
and casualties caused by the floods. To be
careful in predicting flood occurrence It is
necessary to use other machine learning
models or a combination of these models Which
will increase the accuracy of the flood
prediction. The above findings, in addition to
having practical and operational aspects for
management devices and institutions in
particular, the Crisis Management
Headquarters of the northern provinces of the
country, can be used as a suitable template, By
researchers and those interested in flood urban
crisis management planning. Prepare a hybrid
susceptibility map for multiple hazards (Flood,
earthquake, drought, etc.) Using hybrid models
for the study area and other watersheds of the
country Especially in areas with high urban
population density. Recommended as a basis
for future studies.
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