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Passive seismic monitoring of induced seismicity

wEfficient reservoir design and explotation
wMonitor, understand and mitigate seismic hazard related to induced seismicity

Double-difference relocation
. Stress inversion
. \L :

Tracing propagation of fluids

Spectral ratio

Monitoring geomechanical
conditions due to injection/
exploitation

Resolving physical processes -
using high-quality source parameters.
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Methods

Doubledifference Spectral ratio Stresg Inversion
(Waldhauser & Ellsworth, 2000) (e.g. Michael, 1987)

Differential travel times  Source spectral ratios Focal mechanisms

Highquality hypocenters High quality source Stress tensor orientation
parameters Relative stress magn.
Tracing propagation of Recovering physical Drilling/stimulation
fluids and pore pressure  nrgcesses in EQ source planning
perturbation Seismic hazard Monitoring geomechanical
Fault detection and assessment conditions
Imaging Faultreactivation potential

SSA Annual meeting, 30 Aprd May, Anchorage, Alaska Introductiord Methodologyl Case studied Summary? Conclusions



C) g4 z

ﬁ HELMHOLTZ
| ASSOCIATION

Helmholtz Centre

PorTsbpAm

Relocation: Berlin Geothermal Field (1)
wOriginal industrial seismic

catalog: 581 events
(M0.5¢ 4.9

wLow location quality

wEvents scattered over the

geothermal field

wAverage precision of
absolute locations
>300m
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Relocation: Berlin Geothermdlield (2)

wRelocation using HypoDD 209
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Relocation: Berlin Geothermddield (4)

New findings:
wAccumulatiorof seismicity
in areas of high fluid
conductivity
wTR8A: Seismicity align along
existingand inferred faults
wTR8A: Migration of seismic

events along fault or
clustering around injection

well

Kwiatek et al(2013),FirstBreak
Kwiatek et al. (2014);eothermics
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