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A PHYSICAL—MATHEMATICAL MODEL FOR THE EARTHQUAKE
PREPARATORY PROCESS AND THE THEORETICAL EXPLANATION
OF PREMONITORY SEISMIC VELOCITY ANOMALY

Feng Deyi ( Seismological Institute of Lanzhou)
Lin Mingzhou ( Shanghai Seismological Bureau)
Gu Jinping ( Seismological Institute of Lanzhou )

Abstract

In this paper, a physical-mathematical model for the earthquake pre-
paratory process is suggested,According to this model, such process inclu-
de four stages; dilatation, formation and development of inclusion, fluid
diffusin and preseismic instability stages. These stages of the earthquake
preparatory process in a cylindrical region along the fault are researched
by the method of mathematical physics The computational formula of the
duration of every stage is derived from investigqting these subprocesses,
The computational results are in agreement with the empirical data of
premonitory seismic velocity anomaly,

The problem about velocities of seismic waves in the two-phase media
is theoretically studied,The computational formulas of the P, S wave vel-
ocities and the velocity ratio are given, Some quantitative results are ob-
tained, '

Based on the described results some characteristics of the seismic velo-
city anomaly before earthquakes, namely, the duration of anomaly, the
form and dimension of anomalous region and the amplitude of anomaly,
are theoretically explained,

Finally, some factors affecting velocity anomaly are briefly discussed

by means of dimensional analysis and analogous theory,
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