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POPULAR SCIENTIFIC SUMMARY:  
 
  Microearthquakes are small earthquakes and hence rarely felt by humans. Yet 
they provide crucial information for hazard mitigation and/or production optimization 
in several geotechnical fields, for example, mining, oil and gas exploration, landslides, 
and CO2 storage. This PhD research mainly deals with the development of robust and 
efficient tools for detailed analysis of microearthquakes. The project was executed in 
cooperation between NORSAR, NGI and the University of Oslo; and funded by the 
Research Council of Norway and supported by industry partners BP, Statoil and Total. 

Microearthquakes generally occur as the result of rock failures caused by natural 
or man-made activities. Part of the released energy during the rock failure propagates in 
the form of seismic waves. Seismic signals recorded by geophones can be analyzed to 
investigate the microearthquake sources and the subsurface structures. Studies of 
microearthquakes offer a wide range of possibilities, but also pose several challenges. 
Small earthquakes occur in large numbers and they interact with natural and man-made 
structures in a complicated manner. Simulation of seismic wave propagation can 
provide additional information on the microearthquake source process. However, the 
realistic simulation of wave propagation due to small earthquakes is very challenging 
and requires a lot of computational resources. Whereas the study of microearthquakes 
can also be used to detect failure-prone zones in the subsurface, the modelling of a 
failure process itself can provide complementary information on these zones. 

With the development of necessary numerical tools, research was conducted in 
three main topics: 1) location and characterization of microearthquakes, 2) study of 
wave propagation in complex natural or man-made structures, and 3) modelling of 
failure processes such as landslides and mining collapses. These tools can be extended 
to study other geological problems such as the regional and global effects of glaciation 
or deglaciation, as well as large earthquakes.  
 
 


