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Assessment of landslide Susceptibility Based on Information Quantity Model and Data
Normalization
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Abstract: This paper used an information quantity model and four normalized models to assess earthquake-
induced shallow landslide susceptibility in a geographic information system environment. Four normalized
models are Min-Max normalization, the zero-mean normalization, the logarithmic logistic normalization and the
arc-tangent function normalization. The approach was applied to the Qushan-Leigu area in the Beichuan County,
Sichuan Province, where many co-seismic landslides were triggered by the Wenchuan earthquake in May 2008.
Seven impact factors, the slope angle, slope aspect, geology, elevation, distance to faults, distance to rivers and
distance to roads, were selected as the most important conditioning factors. To assess the shallow landslide
susceptibility, a spatial database of conditioning factors and a landslide inventory map were compiled in ArcGIS
using data from a topographic map, a geological map and Spot-5 imageries. The information quantity values of
the conditioning factors were computed and normalized based on four normalized models. The weighted values
of assessment factors were determined using the analytic hierarchy process. Five landslide susceptibility maps
were developed. The performance was evaluated using the receiver operating characteristic (ROC) curve. The
values of the area under the curve (AUC) for four normalized models and the information quantity model are
0.807, 0.672, 0.592, 0.615 and 0.684, respectively. A comparison of the results of the landslide susceptibility
assessment and the landslide inventory indicates that the Min- Max normalization had the highest predictive
performance (AUC=0.807). The landslide susceptibility index values were reclassified into five susceptibility
classes using the Natural Breaks approach, namely very high, high, medium, low and very low susceptibility.
The results show that the very high susceptibility zone obtained using the Min-Max normalization covers about
20% of the study area. Landslides distributed in the very high susceptibility zone are close to faults and rivers.
The final landslide susceptibility map has the potential to the regional landslide risk assessment and geohazard
mitigation.
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Tab. 1 The information quantity values of landslide influence factors and their normalization
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Tab. 2 The meaning of 1-9 scale
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Tab. 3 The judgment matrix of evaluation factors
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Tab. 4 RI value of average random consistency index
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Fig. 3 The landslides susceptibility map of the study area
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Fig. 4 Comparison of the results of the landslide susceptibility
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Fig. 5 The curve of receiver operating characteristic
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