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Quantitative Analysis of GIS-based Landslide Prediction Models Using Predictoin Rate Curve

Kwang-Hoon Chi*, Jin-Soo Shin**, and No-Wook Park*

National Geoscience Information Center, KIGAM*, Chung-Ang Aerosurvey Co.. Ltd. **

Abstract : The purpose of this study is to compare the landslide prediction models quantitatively using
prediction rate curve. A case study from the Jangheung area was used to illustrate the methodologies. The
landslide locations were detected from remote sensing data and field survey, and geospatial information
related to landslide occurrences were built as a spatial database in GIS. As prediction models, joint
conditional probability model and certainty factor model were applied. For cross-validation approach,
landslide locations were partitioned into two groups randomly. One group was used to construct prediction
models, and the other group was used to validate prediction results. From the cross-validation analysis, it is
possible to compare two models to each other in this study area. It is expected that these approaches will be
used effectively to compare other prediction models and to analyze the causal factors in prediction models.
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Fig. 1. Location map of the study area.
Table 1. GIS data layers used in this study.
Data Layers
Landslide location data Soil map**
Slope map Lineament density map
Aspect map Distance from drainage pattern
Wood age Distance from paved roads

Wood diameter

Distance from unpaved roads

Forest data sets* -
Wood density

Geological map***

Wood type

* Forest map of Dukjung, Kwangjuk, Koyang, Uijeongbu, 1:25,000, Korea forest service, Korea forest research institute, 1992

** Reconnaissance soil map of Korea, Kyungki province(I), 1:25,000, Institute of plant environment, office of rural development, 1976
**% Geological map of Seoul-Namcheonjum, 1:50,000, Korea institute of geology, mining and materials, 1999
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Fig. 2. Spatial data sets in Jangheung area, (a) slope, (b) aspect, (c) forest type, {d) soil map,
(e) distance from drainage pattern, (f) landslide location map.
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Fig. 3. Comparison of remote sensing data for detecting landslide focations.
(a) Spot (1998. 11. 3} Azimuth 169.4° Elevation 36.7°, (b} IRS 1-C(1988. 1. 26) Azimuth 153.3" Elevation 43.4°,
{c) Kompsat EQC (2000. 3. 9) Azimuth 147.9" Elevation 42.7". A circle denotes the location detected from KOMPSAT EOC only.
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Fig. 4. Quantitative validation procedure in this study.
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Fig. 5. Prediction rate curve.
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Fig. 6. Joint conditional probability prediction result. Black box is a detailed view of areas of which results are different from two models,
and black polygons denote the validation sets (179 landslides) which are not used in construction of prediction model.
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Fig. 7. Certainty factor prediction result. Black box is a detailed view of areas of which results are different from two models,
and biack polygons denote the validation sets (179 landsiides) which are not used in construction of prediction model.
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Table 2. Four prediction rates of the prediction map w.r.t the 179 landslides.

rates | Proportion of 1444 pixels 20% of the scarps 10% of the scarps 1 pixel of the scarps
of landslides of 179 landslides of 179 landslides of 179 landslides
conditional | certainty | conditional | certainty | conditional | certainty | conditional | certainty
probabiility factor probabiility factor probabiility factor probabiility factor
classes model model model model model model model model
0-5% 0.024 0.146 0.062 0.123 0.156 0.270 0.227 0.272
0-10% 0.07 0.262 0.130 0.178 0.334 0.395 0.362 0.405
0-15% 0.122 0.354 0.206 0.238 0.397 0.499 0.467 0.525
0-20% 0.177 0.427 0.281 0.271 0.528 0.564 0.574 0.589
0-25% 0.238 0.472 0.340 0.348 0.582 0.657 0.658 0.668
0-30% 0.319 0.524 0421 0458 0.668 0.686 0.708 0.781
0-35% 0.392 0611 0.507 0.641 0.749 0.852 0.760 0.868
0-40% 0.487 0.648 0.601 0.785 0.781 0.892 0.805 0915
0-45% 0.526 0.724 0.672 0.832 0.809 0917 0.824 0.924
0-50% 0651 0792 0.734 0.868 0.833 0.926 0.842 0.936
Table 3. Four prediction rates of the prediction map w.r.t the 180 landslides.
rates Proportion of 1640 20% of the scarps 10% of the scarps 1 pixel of the scarps
pixels of landslides of 180 landslides of 180 landslies of 180 landslides
conditional | certainty | conditional | certainty | conditional | certainty | conditional | certainty
probabiility factor probabiility factor probabiility factor probabiility factor
classes model model model model model model model model
0-5% 0.058 0.143 0.121 0.140 0.256 0.241 0.373 0.286
0-10% 0.134 0.263 0.199 0.236 0.377 0.399 0.48 0411
0-15% 0.224 0.329 0.258 0.328 0.506 0511 0.557 0.526
0-20% 0.278 0.392 0.343 0.354 0.576 0573 0.63 0.598
0-25% 0.338 0.491 0.409 0.405 0.66 0.659 0712 0.693
0-30% 0403 0.576 0.514 0493 0.696 0.701 0.739 0.715
0-35% 0.482 0.641 0.564 0.579 0.763 0.752 0.78 0.77
0-40% 0.531 0.679 0.651 0.687 0.79 0.785 0.814 0.796
0-45% 0.591 0.707 0.736 0.730 0.821 0.809 0.835 0.82
0-50% 0.717 0.724 0.776 0.779 0.835 0.824 0.85 0.837
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