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Abstract

Deep underground drilling activities may induce microseismic or small earthquake events around the
well, and constructing a reliable microseismic event catalog and analyzing its activity and burst char-
acteristics are crucial for understanding the stress disturbance response and risk assessment of
the well area. Taking the Shendichuanke 1 Well as an example, this study proposes a method for con-
structing a microseismic event catalog suitable for small station conditions, based on short-period
seismic observation data from three nearby stations around the well, addressing issues of incomplete
regional network catalogs and missed events. The method involves preprocessing continuous wave-
forms and trigger detection, using a three-station consistent triggering strategy to extract candidate
events, and applying quality grading (A/B/C) based on signal-to-noise ratio and event window images.
Based on this, statistical analysis of event rates, cumulative event counts, and variations at daily,
monthly, and yearly scales is conducted to analyze the temporal evolution of events. Additionally,
methods such as event interval distribution, coefficient of variation (CV), and Fano factor are used to
assess burstiness, and burst segments are extracted based on sliding event rates. This paper provides
a technical process suitable for microseismic activity analysis and offers a reference for seismic risk
identification and monitoring optimization in deep engineering projects.
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Figure 1. Quality grading (Columns from left to right: A, B, C)
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Figure 2. Daily event count and cumulative total
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Figure 3. Monthly event count and cumulative total
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Figure 4. Annual event count and cumulative total
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Figure 5. Magnitude-time (M-t) distribution
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Figure 7. Proportion of AB and ABC within hours
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Table 1. Burstiness segment identification for AB event sequence
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Figure 8. Second significant burstiness segment situation
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Figure 9. Comparison of magnitude frequency characteristics between burstiness and background periods
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Table 2. Comparison table of magnitude frequency characteristics between burstiness and background periods
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