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Fig 1. Geographical location of Maroon watershed in the Iran
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Table 1. Specifications of satellite images used to prepare land use layer
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Fig 5. Evaluation results of SVM model using ROC curve
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Table 2. Evaluation results of RF and SVM models using ROC curve
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Fig 7. The most important factors in the flood occurrence based on the SVM model

Temprature &, > 4,5
SPI Index _=xL:

TWI Index _oxLs
Slope . s

NDVI Index _a=L:
Rainfall S,
Geology b s L3le

X

Variable

Landuse sl s ,,8

Distance from Stream «bts, 5l dlols
Distance from Road esl> | ol
Stream Density <=3, o515

Road Density o3> oS5

Elevation s, wlib

Curvature :p.; sbo!

Curve Number > o los

Aspect i oy

0 2 4 6 8 10 12 14 16
Weight o3

RF Jas plal 5o O g 9859 53 S50 Jalse o e A JSS
Fig 8. The most important factors in the flood occurrence based on the RF model
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Abstract

Floods are one of the most important natural hazards that have caused economic and social damage in
most areas. Numerous climatic, hydrological, geomorphological and geological factors are involved in the
occurrence of floods. Flood analysis, management and control can be done by preparing flood potential
maps. The purpose of this study is to map the flood potential of Maroon watershed using random forest
and support vector machine machine learning methods. For this purpose, 16 effective parameters in flood
occurrence including altitude, slope and aspect, curvature, geological formations, land use, curve number,
rainfall, temperature, stream power index (SPI), topographic wetness index (TWI), distance From stream,
stream density, road distance, road density and NDVI index were considered. The mentioned parameters
were prepared in ArcGIS 10.8, ENVI 5.3 and SAGA GIS 7.2 software environments and then converted to
readable format for R software environment in order to implement the support vector machine and random
forest models. Finally, RF and SVM models were implemented using SDM packages and evaluated using
receiver operating characteristic (ROC). The results showed that RF and SVM models correctly predicted
the flooding map of Maroon Basin with 0.997 and 0.947 percent accuracy, respectively.

Keywords: Flood management, Flood occurrence, Maroon basin, Random forest, Support vector

machine
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