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Assessing seismic hazard remains a major challenge, especially when it comes to estimating the probability of 

occurrence, possible location, and magnitude of the most extreme events. Efforts to gain a better understanding of 

the physics governing fault and earthquake dynamics are therefore essential. In this talk, I will discuss progress made 

in that direction.  I will focus in part on the Himalaya, which is a prime location to study the dynamics and seismicity 

at converging plate boundaries. I will review constraints on the kinematics of crustal deformation in the Himalaya 

and show that millenary Mw>8.5 earthquakes are likely required. I will also describe details of the 2015 Mw 7.8 

Gorkha earthquake, Nepal. Our analysis shows that the earthquake unzipped the lower edge of the locked portion of 

the megathrust and formed a rather smooth slip pulse that propagated eastwards and ruptured the megathrust beneath 

Kathmandu basin. As a result, the earthquake produced mild shaking in Kathmandu at short periods (<1s) and limited 

destruction to vernacular few stories buildings. Taller buildings suffered comparatively more damage due to the 

resonance of the basin around 5s. This particular example of the Gorkha earthquake provides important insights on 

seismic hazards related to the Himalayan megathrust, and of the probable relevance to continental and subduction 

megathrust in general.  
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