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ABSTRACT 

This paper presents a review of finite fault modeling, i.e. inversion of the earthquake source 
mechanism using near-source strong motion records as input. The first earthquakes for which there was 
adequate strong motion data for such studies were the 1966 Parkfield and 1971 San Fernando, California 
earthquakes. Since then, the finite fault modeling has become an integral part of the modem earthquake 
studies. Knowledge of the features of the earthquake source mechanism, as retrieved from near-field 
strong motion records, is valuable for understanding the physical processeS related to brittle release of 
tectonic strain during earthquakes, and for prediction of strong ground motion from future earthquakes in 
seismic design of structures. The paper includes a review of (I) the published literature on this topic, (2) 
the methodology (theoretical source models and solution of the inverse problem) with emphasis on !be 
difficulties and limitations, and (3) the strong motion-data that has been used as input in these studies. 
The paper also comments on the source mechanism of submarine earthquakes, slides and slumps, and 
discusses the possibility of using maregrams for inversion of their source mechanism. 
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INTRODUCTION 

There are many scientific reasons why detailed knowledge of the earthquake source is valuable, but 
the destructive effects of earthquakes are a sufficient driving force to learn as much as possible about their 
nature and effects. Because direct measurement of the source activity is not feasible, one can learn about 
the source only from distant (weak motion) and near (strong-motion) records. The inversion can be 
associated with different source parameters, depending on the mathematical model, but ultimately the 
goal is to learn as much as possible about the nature of the source. In earthquake engineering, 
understanding of the earthquake source is important for prediction of ground motion from future possible 
earthquakes, which is needed for seismic design of structures. 

In the last several decades, much research has been done in strong motion seismology, which has led 
to better understanding of the nature of earthquake source. The early studies focused on determining the 
orientation of fault plane. An important factor in the further development of source mechanism research 
was the deployment of strong-motion accelerographs. Developed mainly for engineering purposes, to 
measure the seismic forces in structures, the accelerographs are now the main source of near-field data 
used to study the earthquake source (Trifunac and Todorovska, 200 I), and have contributed significantly 
to the earthquake source investigations. 

The problem of characterizing the earthquake source from recorded data is an inverse type of 
problem, i.e. one in which the input of a system has to be determined from the output. The system 
function here describes the modification of the motion radiated from the source by the propagation path. 
A major difficulty in finding a unique solution to this problem is detailed specification of the system 
function. Even though the associated wave propagation phenomena are well understood at this time, too 
detailed modeling of the system function would (I) make the inverse problem too complex to solve 
numerically. and (2) even be useless for practical applications, because the three-dimensional geologic 
structure along the propagation path is usually known only on a rough scale. One remedy for this problem 
is to use records (system output) from stations very close to the fault, which are least influenced by the 






































