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-Figure 1- The Scope of the Study area in the Current Research
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1 - Terrain Roughness Index

2 - Stream Power Index

3 - Sediment Transport Index

4 - Topographuc Wetness Index
5 - Relative Slope Position

6 - Topographic Position Index
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Figure 2- Flow Diagram of Current Research.
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Table 1- The Weight of Classes of Environmental Factors Based on the Weight of Evidence Model.

Enviroment Affect Class w* w C S2(W)  S2(W) WoF
0-4.16 0267  -0.254  0.521 0.027  0.033 2.122

4.16 - 8.55 -0.183  0.071  -0253  0.059  0.020 -0.901

Terrian Ruggness 8.55-14.26 -0.588  0.098  -0.686  0.143  0.017 -1.717
14.26 - 24.86 -0.014  0.001  -0.015 0200  0.016 -0.032

24.86 - 156.08 0.505  -0.006 0511 1.000  0.015 0.507

5.10-9.0 -0.018  0.006 -0.023  0.063  0.020 -0.081

Topography 9.0 -10.32 -0.002  0.001  -0.003  0.040  0.024 -0.012
Wetness Index 10.32 - 11.90 0229  0.064 -0292  0.077  0.019 -0.947
11.90 - 14.35 0.139  -0.017  0.157  0.125  0.017 0.416

14.35-21.15 0.747  -0.042  0.789 0200  0.016 1.697

0-0.132 0 0.241 0 0 0.015 0.000

0.132-0.238 2183 0277  -2460 0500  0.015 -3.427

Drainage Density 0.238 - 0.345 -0.409  0.105  -0.514  0.091  0.018 -1.557
0.345 - 0.480 0967  -0.542 1510  0.028  0.032 6.162

0.480 - 0.819 1.348  -0.241 1.589  0.056  0.020 5.764

<750 0.896  -0.018 0914 0500  0.015 1.273

750-1000 1552 -0.221 1.773  0.063  0.020 6.187

Elevation 1000-1500 0.191  -0.132 0323  0.033  0.027 1.316
1500-2000 0336  0.172  -0.507  0.053  0.021 -1.872

>2000 0 0.187 0 0 0.015 0.000

Agriculture 1.504  -0.128  1.632  0.100  0.018 4.760

Dryfarming 0394  0.164  -0.558  0.063  0.020 -1.946

Forest -0.582 0234  -0816  0.071 0.019 2716

Landuse Orchard 2505  -0.117 2622  0.125  0.017 6.960
Range 0.189  -0.061 0250  0.056  0.020 0.908

Residental 0.801  -0.008  0.809 1.000  0.015 0.803

Water 0 0.000 0 0 0.015 0.000

0-50 2.834  -0.948 3782  0.024  0.040 14.973

50-100 1.715  -0.180  1.895  0.077  0.019 6.134

Distance form River 100-200 0492  -0.044 0537  0.143  0.017 1.343
200-500 -1.810  0.171  -1.981  0.500  0.015 -2.760

>500 3,129 1115 -4244 0500  0.015 -5.911

0-5 0.564  -0.300  0.864  0.033  0.027 3.515

5-10 -0.524  0.113  -0.636 0.111  0.017 -1.776

Slope 10-15 -0.266  0.048  -0314 0.111  0.017 -0.878
15-20 0.038  -0.006  0.044 0111  0.017 0.122

>20 -0.360 0079 -0.439  0.100  0.018 -1.280

Badland 0 0.012 0 0 0.015 0.000

Soil Type Entisol -0.724  0.110  -0.834  0.167  0.016 -1.950
Inceptisol 0.146  -0.337  0.483  0.020  0.059 1.722

Vertisol 0.034  -0.007  0.041 0.091  0.018 0.124

0.000016 - 0.264 0392  -0.320  0.712  0.028  0.032 2.907

0.264 - 0.708 -0.419  0.073  -0.492  0.125  0.017 -1.306

Stream Power 0.708 - 1.125 -0.015 0.004 -0.018 0.077  0.019 -0.059
1.125 - 1.508 -0.729  0.091  -0.820 0200  0.016 -1.763

1.508- 3.543 -0331  0.032  -0.363 0200  0.016 -0.781

0.909 - 0.992 0489  -0.106  0.595  0.067  0.019 2.029

0.992 - 1.057 0236  -0.111 0347  0.042  0.023 1.362

Sediment Transfer 1.057-1.116 0.046  -0.019  0.065  0.050  0.021 0.242
1.116 - 1.183 -1.092  0.174  -1266 0200  0.016 2722

1.183 - 1.459 0479  0.029 -0.509 0333  0.016 -0.861

(-83.22) - (-3.83) 0386  -0.010 0396 0500  0.015 0.551

(-3.83) - (-0.85) -0.074  0.015  -0.089  0.091 0.018 -0.270

Topography Position (-0.85) - (0.83) 0.055  -0.092  0.147  0.023  0.042 0.575
(0.83) - (2.85) 0256  0.040 -0296 0.125  0.017 -0.787

(2.85) - (82.66) 0.082  -0.004 0.086 0333  0.016 0.145
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Figure 4- Flood Potential Map Based on Random Forest Model, Weight of Evidence and Combination of two Models.
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Table 2- The Area of Flood Potential Classes.

Number Area(/)

Area (ha) Flood Potential

1 60.24 567.226 Very low
2 19.25 181.308 low
3 11.74 110.645 Average
4 6.88 64.844 High
5 1.87 17.656 Very Hig
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Table 3- Evaluation Results of Models in the Training and Validation Section.

AUC
Models Model Accuracy Validation Training
Random Forest Exclent 0.904 1
Weight of Evidence Very Good 0.886 0.966
Combination RF/WoF Exclent 0.978 1
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Figure 5- The Degree of Participation of Environmental Factors in the Occurrence of Floods.
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ﬁxtended Abétraclt

Introduction and goal

The phenomenon of flood is one of the frequent hazards that have caused financial losses and many
lives in Iran in the last decade. One of the three main natural hazards of Iran is the occurrence of floods,
and it is safe to say that a large flood occurs at least once a year in some part of this country. Floods
are considered as a great threat to human life by damaging or killing people and animals, especially
buildings and houses, agricultural land and crop production, urban infrastructure, bridges and roads.
Floods in Iran cause a lot of damage from an economic point of view; it causes destruction of the
environment, natural and residential resources and loss of life. In the past years, about 70% of the
annual credits of the plan to reduce the effects of natural disasters and the headquarters of unexpected
events have been used to compensate for the damages caused by floods. In this research, by using flood
location data and using machine learning models and random forest data mining and the weight of
evidence and their combination, the spatial prediction of flood prone areas has been discussed.
Materials and methods

In this research, combined models and 11 predicting variables of flood probability in Karkheh

Article Type: Research Article

*Corresponding Author E-mail: sarraf@riau.ac.ir

Citation: Satarzadeh, E., Sarraf, A. P., Hajikandi, H., Sadeghian, M.S. 2023. Spatial Prediction of
Flood Susceptable Areas in Karkheh Watershed of Lorestan Province Using the Combined Random
Forest — Weight of Evidence Model. Watershed Management Research. 36(2): 87-103.

DOI: 10.22092/wmrj.2022.359264.1483

Received: 10 July 2022, Received in revised form: 25 August 2022, Accepted: 21 September 2022,
Published online: 22 June 2023

Watershed Management Research, VOL. 36, No. 2, Ser. No: 139, Summer 2023, pp. 87-103.
Publisher: Fars Agricultural and Natural Resources Research and Education Center ~ ©Author(s)

Archive of SID.ir



Archive of SID.ir

VOL. 36, No.1, Ser. No: 138, Spring 2023 Watershed Management Research

watershed located in Lorestan province have been used. These variables include maps of
geomorphometric indicators, including topographic humidity index, relative slope position and
topographic position index, hydrological maps including: drainage density and distance from the
drainage network, for this purpose, first, data mining models for the initial analysis of the relationships
between environmental variables and events Past risks are used and their results are used as input
data for machine learning models. Flood data were randomly divided into two groups: training (70%)
and validation (30%). Prediction accuracy was evaluated using operating characteristic curve (ROC)
method.

Results and discussion

According to the results of the random forest model, the accuracy was 0.904, the weight of evidence
was 0.886, and the combined model of random forest - the weight of evidence was 0.978. Based on
the combined model of random forest and the weight of evidence as the superior model, 20.49% of the
surface has medium upward potential. Based on the random forest model, drainage density, distance
from waterways, height and land use were the most important factors affecting flood potential.
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