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Micro-seismic events recognition and inversion

in the case of single seismic phase

SONG Wei-Qi, YANG Xiao-Dong
College of Resources and Information, China University of Petroleum (East China), Dongying 257061, China

Abstract In order to identify and locate the micro-seismic events of single seismic phase, we have
developed a method on the basis of the arrival time difference between any two traces in the case
of single seismic phase and the characteristic relationship of micro-seismic events, spatial location
of detector and the seismic phase velocity. First, by analyzing the variation of arrival time
difference with the change of above variables, we establish the quantitative calculation
relationship between the arrival time difference and every variable. Then, with regard to the
arrival time differences of the adjacent trace and the first and the last trace of detector array, we
research the specific expression of the quantitative calculation relationship. Given the spatial
location of the event, we can calculate the distribution range of the above two kinds of arrival
time difference using the relation expression above. Comparing the distribution range of two
arrival time differences of the actual micro-seismic events with that calculated for the given event,

we can identify the single seismic phase with the range which they fall to. Integrating the
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advantages of the search method and the genetic algorithm., we put forward a micro-seismic joint
inversion method based on the solution domain constrained iterative forward model. From the
analysis of the expectation probability distribution of the iterative error solution and the variations
of different direction of the solutions, we establish the definition conditions of the domain of
solution constraints. In the determinate scope of the solution domain, we carry on the inversion
of micro-seismic events using the genetic algorithm. Through the analysis of application of
practical data, the method of identifying the micro-seismic events reduces the error rate greatly.
According to the identified information, we do the inversion of actual data using the inversion
method. After comparing with the actual situation, the result is consistent with the actual crack
distribution, and is more convergent.

Keywords  Micro-seismic, Single seismic phase recognition, Seismic phase time difference,

Constrained solution domain, Integrating inversion
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(a) The solution domain in R direction; (b) The solution domain in Z direction.
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