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Earthquakes impart a catastrophic forcing on hillslopes, that often lead to widespread landsliding and can con-
tribute significantly to sedimentary and organic matter fluxes.
We present a new expression for the total area and volume of populations of earthquake-induced landslides.This
model builds on a set of scaling relationships between key parameters, such as landslide density, ground acceler-
ation, fault size, earthquake source depth and seismic moment, derived from geomorphological and seismological
observations. To assess the model we have assembled and normalized a catalogue of landslide inventories for 40
earthquakes. We have found that low landscape steepness systematically leads to over-prediction of the total area
and volume of landslides.When this effect is accounted for, the model is able to predict within a factor of 2 the
landslide areas and associated volumes for about two thirds of the cases in our databases. This is a significant
improvement on a previously published empirical expression based only on earthquake moment. This model is
suitable for integration into landscape evolution models, and application to the assessment of secondary hazards
and risks associated with earthquakes.
However, it only models landslides associated to the strong ground shaking and neglects the intrinsic permanent
damage that also occurred on hillslopes and persist for longer period. With time series of landslide maps we have
constrained the magnitude of the change in landslide susceptibility in the epicentral areas of 4 intermediate to
large earthquakes. We propose likely causes for this transient ground strength perturbations and compare our ob-
servations to other observations of transient perturbations in epicentral areas, such as suspended sediment transport
increases, seismic velocity reductions and hydrological perturbations. We conclude with some preliminary obser-
vations on the coseismic mass wasting and post-seismic landslide enhancement caused by the 2015 Mw.7.9 Gorkha
(Nepal) earthquake.


