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Fig. 8 (a) Distribution of microseismic events during the 19" stage hydraulic fracturing treatment of the Well W. The cyan
circles represent the events possibly induced by the reactivation of a nearby natural fault, and the events associated with
hydraulic stimulation are indicated by blue circles. (b) Frequency-magnitude relationship for the two microseismic event clusters
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Fig. 9 Synthetic upper hemisphere plots of shear wave splitting for (a) VTI anisotropy due to horizontal layering; (b) HTI
anisotropy due to aligned vertical fractures and (c) orthorhombic anisotropy due to vertical fractures in a horizontally layered
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Recent advances in microseismic monitoring and its implication to
hydraulic fracturing mapping
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Abstract As a valuable technology for evaluating the effectiveness of hydraulic fracturing operation, microseismic monitoring
is essential for scientific and efficient development of unconventional reservoirs. However, several key aspects of this
technology, including microseismic geomechanics, detection and accurate location of weak microseismic events, comprehensive
interpretation, remain elusive or challengeable. Taking an integrated microseismic monitoring project in the Sichuan basin shale
play as an example, we summarize recent advances in several aspects of microseismic monitoring, including data acquisition,
processing and interpretation. Considering the research features of the Center of Global and Applied Seismology (CGAS) of
China University of Petroleum-Beijing, this paper elaborates on surface microseismic monitoring array, weak event detection
with template-based method, source mechanism inversion and their implications in hydraulic fracturing imaging. Finally, several
key scientific issues to be further studied are outlined.

Keywords Hydraulic fracturing; Microseismic monitoring; Surface array; Template method; Source mechanism; Stimulated
Reservoir Volume;
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