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THE MANIFESTATION OF SELF�SIMILAR
STRUCTURE IN FORESHOCK
AND AFTERSHOCK PROCESSES

Yu�S�Tyupkin

Geophysical Center� Russian Academy of Sciences� Moscow� Russia

Recently� many authors have considered an earthquake as a critical event in a hierarchical system"
We consider the processes of foreshock and aftershock activation from this viewpoint" A kinetic
theory of aftershock process asymptotics was developed on the basis of results of laboratory exper+
iments on rock destruction" It is demonstrated that the Omori law )i"e" decrease of the number
of aftershocks Nas)t* as ��� with t � �* follows from this theory and the exponent is deter+
mined by fractal properties of the lithosphere in the main shock area" The results of laboratory
experiments also allow to formulate reasonable hypotheses on the earthquake preparation process"
On the basis of these hypotheses and several suggestions concerning the fractal structure of the
earthquake potential hypocenter manifold� the Varnes equation Q)t* / Qtotal � A)ts� t*

m and its
log+periodic generalization discussed by many authors were derived )here Q)t* is the cumulative
Benio: deformation accumulated by time t� ts is the time of the main shock*" These equations
describe the process of seismic energy release before a strong earthquake" It was possible to express
the exponent m through fractal dimensionality d of the earthquake potential hypocenter manifold
in the main shock hypocenter area and the parameter � determining the relation between the rate
of 1Benio:2 deformation accumulation and the total energy of the earthquake4 m / �)5� d* 6 7"
Besides� the above arguments show that the Varnes equation and its log+periodic generalization
simulate a real process in a su;ciently small spatial and temporal area of the main shock"
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