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Abstract

The methodologies for microseismic localization can generally be categorized into the S-wave and
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P-wave travel-time difference method, the source-scanning algorithm, the relative travel-time method,
and the reverse-time migration imaging method, among others. The S-wave and P-wave travel-time
difference method is typically employed in scenarios where the first arrivals of both S-waves and P-
waves are distinctly identifiable, such as in the monitoring of natural microseisms and downhole
microseismic events. The source-scanning algorithm is usually applied when the seismic signals are
exceedingly weak. A three-component nodal array captures data signals in the X, Y, and Z directions
simultaneously, which are then utilized to analyze and locate microseismic events. By optimizing
the observation system according to the lithology and depth of the target formation, the accuracy of
microseismic eventlocalization can be enhanced, thereby providing a foundation for the evaluation
of reservoir stimulation.
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Figure 1. Microseismic monitoring and event localization
methods for ground surface
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Figure 2. Microseismic source imaging map
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Figure 3. Microseismic signal gather display
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Figure 4. Schematic diagram of three node instrument layout methods
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Figure 5. Distribution map of microseismic monitoring
node instruments in a certain well

5. AR 2D

DOI: 10.12677/ag.2025.155074 770 HOERAL R


https://doi.org/10.12677/ag.2025.155074

AP, BhEGSF

TR R AR HAE AT U R RIS AT, GEHX 20 38 30 1E. 40 1E. 50 TEAN 60 18 LA AT
XFECAREE, F e A A R A A 1 FE 6. JBIE AT, TR RRAS S IRRIE R I 20 38 B B Ak
FRRIAIIEAE 5 PTIE OB ER; 30 TEHRUSCI T8 46 H 0B B 5 00 15 e EUABE RO /R 20~50 18 IX B AR 51
REE RbpEass; I 50 EER RS TR . B e MR RN AR ELE S0 EEE B TR
SE s A RRAECTE B L 5 R R OB IR A AR E R LR, e A g AR T .

ZH ORI R GRS T F B, B ICSERR I SR 50 18 DL E BRI R G, AR RIES 55
D[R I 4 5 e RS

Table 1. Comparative analysis of monitoring results at different observation distances
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Figure 6. Microseismic event distribution maps for five groups of degradation tests of the observation system
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