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GENETIC ALGORITHM IN SEISMIC WAVEFORM INVERSION
AND ITS APPLICATION IN DEEP SEISMIC SOUN-
DING DATA INTERPRETATION

Wang Fuyun Zhang Xiankang

(Geophysical Exploration Center , China Earthquake Administration , Zhengzhou 450002, China)

Abstract: A genetic algorithm of body waveform inversion is presented for better under-
standing of crustal and upper mantle structures with deep seismic sounding waveform da-
ta. General reflection and transmission synthetic seismogram algorithm, which is capable
of calculating the response of thin alternating high and low velocity layers, is applied as a
solution for forward modeling, and the genetic algorithm is used to find the optimal solu-
tion of the inverse problem. Numerical tests suggest that the method has the capability of
resolving low-velocity layers, thin alternating high and low velocity layers, and noise sup-
pression. Waveform inversion using P-wave records from Zeku, Xiahe and Lintao shots in
the seismic wide-angle reflection/refraction survey along northeastern Qinghai-Xizang (Ti-
beteau) Plateau has revealed fine structures of the bottom of the upper crust and alterna-

ting layers in the middle/lower crust and topmost upper mantle.

Key words: genetic algorithm; waveform inversion; numerical test; deep seismic sound-

ing; fine crustal structure
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