
Home

Online Library 

Recent Papers

Volumes and Issues

Special Issues

Library Search

Title and Author Search

Alerts & RSS Feeds

General Information

Submission

Review

Production

Subscription

Book Reviews

 Definitions 

Nat. Hazards Earth Syst. Sci., 10, 1307-1315, 2010 

www.nat-hazards-earth-syst-sci.net/10/1307/2010/ 

doi:10.5194/nhess-10-1307-2010 

© Author(s) 2010. This work is distributed

under the Creative Commons Attribution 3.0 License.

Assessment of earthquake-triggered landslide 
susceptibility in El Salvador based on an Artificial 
Neural Network model

M. J. García-Rodríguez1 and J. A. Malpica2 
1Universidad Politécnica de Madrid, Escuela Técnica Superior de Ingenieros en 
Topografía, Geodesia y Cartografía (ETSITGC), Departamento de Ingeniería 

Topográfica y Cartografía, Madrid, Spain
2Universidad de Alcalá, Escuela Politécnica, Departamento de Matemáticas, 
Madrid, Spain

Abstract. This paper presents an approach for assessing earthquake

triggered landslide susceptibility using artificial neural networks (ANNs). 

The computational method used for the training process is a back-

propagation learning algorithm. It is applied to El Salvador, one of the most 

seismically active regions in Central America, where the last severe 
destructive earthquakes occurred on 13 January 2001 (Mw 7.7) and 13 

February 2001 (Mw 6.6). The first one triggered more than 600 landslides 

(including the most tragic, Las Colinas landslide) and killed at least 844 

people. 

The ANN is designed and programmed to develop landslide susceptibility

analysis techniques at a regional scale. This approach uses an inventory of

landslides and different parameters of slope instability: slope gradient,

elevation, aspect, mean annual precipitation, lithology, land use, and

terrain roughness. The information obtained from ANN is then used by a

Geographic Information System (GIS) to map the landslide susceptibility. In 

a previous work, a Logistic Regression (LR) was analysed with the same

parameters considered in the ANN as independent variables and the 

occurrence or non-occurrence of landslides as dependent variables. As a 

result, the logistic approach determined the importance of terrain 

roughness and soil type as key factors within the model. The results of the 

landslide susceptibility analysis with ANN are checked using landslide 

location data. These results show a high concordance between the 

landslide inventory and the high susceptibility estimated zone. Finally, a 

comparative analysis of the ANN and LR models are made. The advantages 

and disadvantages of both approaches are discussed using Receiver 

Operating Characteristic (ROC) curves.
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