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The role of antecedent rainfall in the triggering of landslides and its use in landslide EWS
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Abstract. Rainfall is known as one of the main landslides triggering factor and several physical models exist to calculate its effect on slope stability, but these models can be applied on single slopes or on small basins. When working over larger areas (hundreds or thousands of square kilometers), the most used approaches to identify the landslide triggering conditions are mainly statistical or empirical and the definition of the effective rainfall is not always straightforward.

In this kind of models, the definition of rainfall thresholds based on intensity and duration of the critical rainfall, is the most common approach. However, this approach is commonly affected by the drawback of recurrent misclassifications of rain events not capable of triggering landslide, leading to false alarms (i.e. events that are not capable of triggering landslides are classified as landslide triggering events). This is a main issue when the outcomes of a statistical model have to be used for the establishment of an operative landslide early warning system (EWS).
In this work, we investigated the possibility of defining some improved thresholds, based not only on rain intensity and duration, but also accounting for the mean accumulated rainfall over a given period for a certain area. These advanced thresholds are designed to be used in an operational EWS, so the ease of use of the model for non specialistic staff is also taken into account. The developed methodology was tested in the Emilia-Romagna region, using landslide data collected over 14 years and the first results showed that the proposed methodology can lead to a consistent reduction of false alarms, ranging from about 30% up to 80%. Furthermore, the outcomes of the work indicate that the analyzed landslides are associated not only to short and intense events, but they need that these short events occur after an antecedent period with significant rainfall amount.
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