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Introduction

In recent years, the Kandovan-Chalus axis in the north of the country (in Mazandaran
province) has experienced numerous dangerous floods. The research area is located in
the southwestern part of Mazandaran Province at geographical coordinates 36°15' to
36°45' north latitude and 51°30' to 51°45' east longitude. Geological and topographic
features, rainfall conditions, and human intervention have made the Kandovan-Chalus
axis in Chalus County in Mazandaran Province susceptible to potential flood risk. In
addition to the role of natural factors, lack of dredging, lack of proper watershed
management, and unprincipled human intervention have led to an intensification of
flood hazards in the study area.Reviewing and preparing flood management maps,
relying on expert principles,is considered one of the basic requirements in flood crisis
management in this region.The aim of this research is to zone flood-prone areas and
determine the priority of factors affecting their occurrence using the random forest
algorithm in the Kandovan-Chalus axis.For this purpose, 9 land use indicators were
selected: distance from the river, slope, height, failure to observe the river boundary,
riverdischarge,waterway network,rainfall,and lack of river dredging.After determining
the variance inflation factor and tolerance coefficient, in the next stage, modeling was
carried out by entering the data related to the effective factors into the ARC/MAP10.2
software.Then,the random forest algorithm was used to determine the role of the
effective factors in the occurrence of floods in the region.Finally, a flood risk zoning
map was prepared in three very dangerous,medium-risk, and low-risk zones in the
ARC/MAP10.2 environment.The results show that based on the flood potential map,the
risk of flooding in the region is about 261.43 square kilometers of the
region,151.1square kilometers of the region are considered low-risk areas,118.3 square
kilometers of the region are considered medium-risk areas, and about 118.3 square
kilometers.
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Methodology

The main purpose of the research is to determine the priority of the factors affecting the occurrence of floods
on the Karaj-Chalus road from Kandovan to Chalus axis,therefore,the studied factors, methods, techniques
and research tools have been selected as follows.(a) Selection of effective indicators and preparation of their
digital layers:In this stage,according to the studies and background of the research, 9 indicators of land
use,distance from the river, slope, elevation, non-observance of river boundaries,river discharge,stream
power, precipitation,and lack of river dredging were selected.River layer,slope and elevation were prepared
from a 1:100,000 topographic map.Results and Discussion After the production of the digital layer of the
region, and the precipitation layer has been used from the precipitation statistics of Nowshahr and Siah Bisheh
stations.(b)Prioritization of factors affecting flood occurrence:After determining the factor of inflation
variance and tolerance coefficient, in the next step,by entering the data related to the effective factors into R
software, modeling was done using random forest algorithm and the role of factors affecting flooding in the
region was determined.

At first, in order to check the collinearity between the variables, two indicators of the variance inflation factor and the
tolerance coefficient were used. In the next step, by entering the data related to the effective factors into the R software,
modeling was done using the random forest algorithm and the role of the effective factors in the occurrence The flood
was determined. For this purpose, two factors of the average reduction of accuracy and the average reduction of Gini
have been used to determine the priority of each of the effective factors in the occurrence of floods.In order to evaluate
the prepared model, the relative performance detection curve (ROC) was used. After determining the weight of each
factor in the R software environment, these weights were transferred to the ARC/MAP 10.2 environment and applied
to the desired layers.According to the flood susceptibility map of the region, about 261.43 square kilometers of the
region are low risk areas, 151.1square kilometers are considered to be medium risk areas and about 118.3 square
kilometers are high risk areas.

Conclusions

This research is aimed at determining the priority of the effective factors in the occurrence of floods using the new
random forest algorithm for the purpose of flood management.Within the scope of the case, the survey results showed
that the geological and topographical features, the actions and implementation of humans, have predisposed the
Kandavan-Chalos axis to the flood risk potential.In addition to the natural factors of lack of dredging, the lack of proper
watershed management and human occupation have aggravated the dangers of floods.
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Figure (2) Flowchart of Research Stages
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Figure (4): Pictures of the lack of dredging of rivers in Chalus
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Figure (6):Rock Curve and Area Under Curve Flood Sensitivity Zoning Map (a) Training Points, (b) Assessment Points
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(Table (4) Number of Pixels and Percentage of Flood Risk Zones on Kandovan-Chalous Axis
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Figure (7):Flood Risk Zoning Map Based on Random Forest Algorithm in Kandovan-Chalous Axis
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