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Abstract

Floods are one of the most devastating types of natural
disasters that every year causes the loss of human lives and
properties around the world. The purpose of this study is to
evaluate and compare the capability of three machine learning
models namely Naive Bayes Tree (NBTree), Alternating
Decision Tree (ADTree), and Random Forest (RF) to predict
flood risk in Maneh and Samalgan county. The novelty of the
present study is the presentation of tree-based hybrid models
that have been less used in previous research. To prepare a
flood reference map in the study area, 300 flood-prone
locations were identified and were divided into training and
validation data sets through random selection with a ratio of 70
to 30. The spatial database of the flood was created using 15
hydrogeological and environmental criteria affecting the flood.
Finally, three flood risk prediction maps were generated using
NBTree, ADTree, and RF models. To validate the flood risk
predicting models, the Area Under the Curve (AUC) factor and
the statistical criteria of Positive predictive rate, negative
predictive rate, sensitivity, specificity, and accuracy were used.
The results showed that the RF model had higher accuracy than
the NBTree and ADTree models in predicting flood risk in the
study area. The results also showed that the risk of flooding in
the central areas of the study area is higher than other areas due
to lower altitude and slope.
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Curve Number, Horizontal Overland Flow
Distance, Modified Fournier Index,
Vertical Overland Flow Distance,
Normalized Difference Vegetation Index,
Flood inventory Topographic Wetness Index, Digital
Elevation Model, Slope, Flow
Accumulation, Aspect, Plane Curvature,
Distance to Fault, Distance to Road,
Distance From River, Land Use

v

Preparation of training and validation
datasets

v

Flood risk modeling using
NBTree, ADTree and RF models

v

Validation and selection of the optimal
models using ROC, Positive predictive
rate, Negative predictive rate , Sensitivity,
Specificity, Accuracy
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Fig. 1- The flowchart of the research
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Fig. 2- Geographical location of the study area
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Table 2- The importance of spatial criteria affecting the flood
Jow 2 P (e slaslre Coodl -F Jgoa

Order Criteria NBTree ADTree RF
AM SE AM SE AM SE
1 DEM 0.391 +0.006 0.391 +0.006 0.392 +0.006
2 Distance to river 0.381 +0.006 0.381 +0.006 0.381 +0.007
3 MFI 0.316 +0.009 0.315 +0.009 0.313 +0.008
4 NDVI 0.255 +0.013 0.256 +0.014 0.256 +0.012
5 Slope 0.204 +0.005 0.208 + 0.005 0.207 +0.007
6 Land use 0.190 +0.009 0.204 +0.005 0.204 +0.006
7 CN 0.189 +0.023 0.200 +0.011 0.200 +0.011
8 HOFD 0.187 +0.006 0.193 +0.009 0.194 +0.010
9 Distance to road 0.169 +0.006 0.172 +0.007 0.175 +0.007
10 TWI 0.152 +0.018 0.160 +0.013 0.162 +0.011
11 Distance to fault 0.131 +0.006 0.142 +0.007 0.142 +0.008
12 VOFD 0.115 +0.006 0.138 +0.011 0.139 +0.013
13 Flow Accumulation 0.102 +0.008 0.124 +0.007 0.128 +0.007
14 Aspect 0.098 +0.009 0.115 +0.011 0.120 +0.001
15 Plane curvature 0.089 +0.009 0.091 +0.013 0.097 +0.011
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Table 3- Performance of models using training data sets
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Number Criteria NBTree ADTree RF
1 TP 231 234 240
2 TN 223 223 225
3 FP 31 31 29
4 FN 23 10 14
5 PPR (%) 0.882 0.883 0.892
6 NPR (%) 0.907 0.918 0.941
7 SST (%) 0.909 0.921 0.945
8 SPF (%) 0.878 0.878 0.886
9 ACC (%) 0.894 0.900 0.915
10 SE 0.0103 0.0128 0.0102

Table 4- Performance of models using validation data sets
o sl sodld as gosxe 31 03wl b L Juo 3,Sos —F Joua
Number Criteria NBTree ADTree RF
1 TP 92 100 103
2 TN 90 90 91
3 FP 19 19 18
4 FN 17 9 6
5 PPR (%) 0.829 0.840 0.851
6 NPR (%) 0.841 0.909 0.938
7 SST (%) 0.844 0.917 0.945
8 SPF (%) 0.826 0.826 0.835
9 ACC (%) 0.835 0.872 0.890
10 SE 0.0224 0.0214 0.0178
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