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Introduction  

Large typhoons or earthquakes trigger numerous landslides and deliver large volumes of sediments to the river 
networks. Recent studies show that rivers export those sediments volumes in a few years to a few decades [1,2], 
shorter than a classical inter-seismic time scales. Those volumes, that can reach several cubic kilometers, are 
assumed to be large enough to induce stress changes at depth that could trigger shallow seismicity [3]. Fault 
deformation and seismicity respond to seasonal (e.g, snowmelt) or step-like (e.g., stress step following large 
earthquakes) loading variations; however, the effect of extreme erosional events on seismicity has never been 
modeled. Here we use the QDYN (Quasi-DYNamic earthquake cycle simulator on rate-and-state dependent faults) 
numerical model, to investigate the effects of time-dependent variations of stress rate on faults activity. We here 
assume that surface unloading by erosion changes mainly the normal component of the stress applied to the fault 
plan. We implemented variations of the order of 0.01 to 1 MPa following temporal pattern of observed erosion. 
Consistent with the results of reference [4], our preliminary results show a step-like increase of earthquake frequency 
following a normal stress decrease. The amplitude of the variations is larger than expected from SRM (spring-slider 
rate and state models). It depends on the erosion time-scale and is significant if most of the sediments is evacuated 
within a few years. This suggests that large erosional events can trigger earthquakes and calls for more studies of the 
interactions between earthquakes and erosion during the seismic cycle. 
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