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Landslide Susceptibility Analysis Using Artificial Neural Networks

Saro Lee*, Joo Hyung Ryu**, Kyung Duck Min** and Joong Sun Won**

ABSTRACT: The purpose of this study is to develop landslide susceptibility analysis techniques using artifi-
cial neural network and apply the newly developed techniques for assessment of landslide susceptibility to
study areas, Yongin. Landslide locations detected from interpretation of aerial photo and field survey, and
topographic, soil and geological maps of the Yongin area were collected. The data of the locations of land-
slide, slope, soil texture, topography and lithology were constructed into spatial database using GIS. Using
the factors, landslide susceptibility was analyzed by artificial neural network methods. The results of the anal-
ysis were verified using the landslide location data. The validation results showed satisfactory agreement
between the susceptibility map and landslide location data.
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Fig. 1. Flow chart of this study.
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Fig. 2. Three layer backpropagation neural networks.
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Fig. 8. Landslide susceptibility map using neural network method.
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Table 1. Distribution of susceptibility index using artificial neural network analysis.

@ @ ® @ @ ©) @ @ ® @ @ ®
0.047 18 0 0.657 96 3 0.868 28 0 0.940 4 0
0.059 176 0 0.660 326 2 0.871 20 2 0.941 9 1
0.070 19 0 0.665 299 13 0.878 4 1 0.942 386 32
0.087 78 0 0.687 78 1 0.879 19 0 0.943 15 0
0.103 2 0 0.700 5 0 0.880 38 8 0.945 81 3
0.127 131 0 0.701 2 1 0.881 232 27 0.946 172 17
0.149 17 0 0.707 101 2 0.882 51 5 0.948 121 8
0.164 48 0 0.712 45 2 0.884 307 24 0.949 1 0
0.180 60 1 0.714 5 0 0.885 3798 306 0.950 74 6
0.183 24 1 0.718 8 0 0.888 17 1 0.951 37 3
0.209 3 0 0.719 133 13 0.894 6 0 0.952 85 3
0.227 49 0 0.720 286 22 0.895 12 2 0.953 1 0
0.248 41 0 0.725 379 9 0.896 232 21 0.954 87 2
0.249 15 1 0.742 56 1 0.897 58 3 0.955 75 4
0.283 1 0 0.754 3 0 0.899 422 20 0.956 55 0
0.288 177 1 0.760 138 4 0.900 3892 301 0.957 36 1
0.302 73 0 0.763 88 6 0.901 6 0 0.958 26 0
0.328 48 0 0.765 6 0 0.902 6 0 0.959 11 0
0.333 611 1 0.767 7 0 0.906 5 0 0.960 2 0
0.366 3 0 0.769 340 20 0.907 12 2 (D Susceptibility Index
0.371 224 2 0.774 665 21 0.908 161 27 (2 Total cell count
0.386 22 0 0.786 32 2 0.909 62 6 (3 Landslide cell count
0.404 30 0 0.797 4 0 0.910 28 1
0414 84 0 0.801 117 7 0911 4071 330
0415 10 0 0.804 132 7 0.912 3 0
0.420 152 0 0.805 15 0 0913 1 0
0454 1 0 0.807 3 1 0916 48 3
0.459 242 3 0.808 193 14 0917 34 1
0.474 7 0 0.809 71 4 0918 83 10
0.492 9 1 0.813 1536 78 0.919 53 5
0.502 66 4 0.821 43 2 0.920 312 30
0.507 272 1 0.831 2 0 0.921 3095 269
0.540 1 0 0.834 48 5 0.922 3 1
0.544 212 3 0.836 146 19 0.923 31 1
0.558 12 0 0.837 29 0 0.925 19 2
0.568 222 2 0.838 186 15 0.926 73 7
0.575 11 0 0.840 60 5 0.927 1 0
0.578 7 0 0.841 81 5 0.928 2300 171
0.584 83 4 0.843 2550 175 0.930 26 4
0.585 7 2 0.848 3 0 0.931 6 1
0.589 337 5 0.849 26 1 0.932 45 2
0.594 692 17 0.858 5 0 0.934 1427 122
0.621 127 1 0.860 36 5 0.935 30 5
0.635 12 0 0.861 162 17 0.936 1 0
0.643 53 0 0.862 193 13 0.937 21 1
0.649 17 1 0.865 214 25 0.938 118 8
0.652 5 0 0.867 3369 241 0.939 672 55
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Fig. 9. Landslide cell number per unit area in index range.
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