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In the literature, prediction of landslide spatial distribution based on a stochastic approach is usually
performed by associating the occurrence of past slope failures with the environmental characteristics of
their source area or more specifically of their highest point, which is known as Landslide Identification Point
(LIP). 

In landslide events, most damage occurs in the lowest parts, where houses, farms, and roads are generally
located. However, the environmental characteristics of the accumulation zone could be very different from
those of the source area. 

El Salvador is located in the Intertropical Convergence Zone (ITCZ), so it does not present large temperature
fluctuations throughout the year, and the temperature depends on the altitude. Nevertheless, during the
months between June and November, disturbances can occur that generate low-intensity precipitation
producing significant amount of rain, such as the Ida Hurricane in November 2009. During its passage
through El Salvador, this hurricane produced torrential rainfalls that caused many flooding and landslides
and as result a significant loss of life and property.

For this reason, the aim of the project is to unravel if models build with only the LIP are capable to predict
the landslide area, particularly the lowest part, and determine what kind of inventory and variables are
useful to effectively predict landslide areas, using as a case of study a drainage basin located in the
northern sector of the Ilopango Caldera, El Salvador. Multivariate Adaptive Regression Splines (MARS) was
employed as modeling technique. MARS was calibrated and validated by using ten training and ten test
samples. The area under the Receiver Operating Curve (AUC) was used to measure the predictive
performance of the MARS repetitions.
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These tables report the AUC values achieved by MARS models trained and validated with the four datasets.

The best model to predict the whole landslide area is INF, although BODY model can also be used.

BODY and INF models are weak in predicting the highest part of the landslides.

SUP and MAX models provide a poor prediction of the whole landslide area and especially of the
depositional area but are able to discriminate between source areas and stable slopes.

Finally, if the accurate prediction of landslide depositional areas is needed, calibration of the models should
be performed by including in the training samples the lowest portions of the landslides.

The INF model achieves the highest AUC values, allowing us to accurately predict the entire landslide area as
well as the landslide deposition zone. 

On the other hand, models trained on MAX and SUP data sets obtain excellent (i.e. AUC > 0.8) prediction of
source areas whereas fail to predict depositional areas. Similarly, validation of the INF model reveals a poor
ability to predict the landslide source areas. 

Finally, BODY models perform excellently only when applied to discriminate between landslide bodies and
stable slopes. 
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