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Triggering quakes in a geothermal space
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Dense Seismic arrays + Al data processing
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~ Dense seismic arrays

(Sun et al. X1.131, EGU26-16026)
A Earthquake location
Fractures - seismicity

Pinpoints active fracture networks.

Local Al training database

Seismology Lab

Lab

Download Continuous
waveforms

(Pan et al. X1.134, EGU26-18228)

@ Focal mechanism
Stress field

Maps regional stress orientation.

Downhole Sensors: Critical
for high signal-to-noise ratio
to detect micro-signals.

Precision: Capability to
distinguish reservoir events
from basement rock activity.

Phase picking

Local-Al trained pickers

Modular pipeline

(Chang et al. X1.132, EGU26-15833)

A,, Shear Wave Splitting

v Structure - fractures

Detects oriented cracks at depth.

Verifiable & rapid

Surface Array

Baseline: 12-24 months
of monitoring required
before injection starts.

Basement Rock

Inversion

EQ Catalogues +
tomography

(Guan et al. X1.133, EGU26-17354)

Vp and Vp/Vs Tomography

Lithology - steam - fluid

Resolves lithology and fluid pathways.
|
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(Many codes can be obtained online, but verification of the results is needed )
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Seismology for geothermal exploration

Both geothermal exploration and CCS&EGS induced EQ monitoring
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Seismology for geothermal exploration

Offline hand picking with dense seismic array before 2020
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Picked arrivals
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Located earthquakes,
determined magnitudes
and focal mechanisms
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Over 2,000 events
~58,000 P-arrivals
~27,000 S-arrivals
6 months processing data
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Seismology for geothermal exploration

Offline AI picking with dense seismic array

Al picking
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Fig. 6 Two-month seismicity of the 2022 M,, 6.9 Chihshang earthquake sequence of a CWA and b SeisBlue (this study). The rainbow color-coded
circles and starts are seismicity and the Guanshan foreshock and Chihshang mainshock, respectively. Red diamonds, triangles and squares are

120.5° 121.0° 121.5° 122.0° permanent short period or broadband seismic stations of the CWA, CSN and BATS networks, respectively. Red traces are active faults mapped

by CGS (Lin et al. 2021)
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Over 14,000 events
~64,000 P-arrivals
~61,000 S-arrivals
3 days processing data
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Seismology for geothermal exploration
RealTime monitroing for Mirco-Eq Monitoring System (RT-MEMS)
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Seismic waveform & arrivals
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: « DAS can effectively improve the identification of seismic
events due to its large number of nodes, but itis limited

by station coverage, resulting in large location errors.
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+ Nodes can effectively improve the identification and
location of seismic events, but long-term monitoring is
quite challenging
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Borehole DAS

DAS (6 Boreholes)

Downhole DAS Gather [FK OFF (Bandpass 1.0-20.0 Hz)] (Solid Lines = Well Boundaries)
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Sun et al. (2026), Optic Seismology and the Next Era in Seismic Sensing, SSA, Kona
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