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A State-of-the-art Seismic Monitoring Tool

. Using seismometers to continuously monitor subsurface pore pressure
—> Proactive monitoring beyond seismicity
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The Passive Seismic Interferometry Technique

ﬂ
NV\MWW - Ambient ground vibrations:
— existing everywhere all the time

Wave interference — noisy and random

Ambient vibrations \

. Ambient vibrations © Wave Interference of ambient vibrations:

informs about the seismic structure in the
medium between two seismic receivers

- Allows to measure seismic property

changes continuously in time
(cost-effective, non-invasive)

Campillo & Paul, 2003; Shapiro & Campillo, 2004; Yao et al., 2006; Prieto & Beroza, 2008 + many others
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V. seismic velocity
a measure of pore pressure
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Subwatershed-scale comparisons of seismic 4v/v & hydraulic head

10 km

Mao et al. (2025), Science
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Space-time measurements of seismic 4v/v in Los Angeles
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Spatial imaging of 4Av/v

Surface recharge facllities

Net change in Summer, 2017
(I\/Ianaged Aqwfer Recharge)
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Spatial imaging of seismic 4v/v

Net change in Summer, 2017
(Managed Aquifer Recharge)

Deformation (from InSAR)
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Spatio-temporal seismic 4v/v
— Time series verified by hydraulic head, spatial images verified by INSAR

— Allows to characterize hydraulic head across a wide range of depths

— A cost-effective, non-invasive observation to aid in groundwater management

- significantly enhances the spatiotemporal resolution of well data
- Independent from & complementary to existing hydrologic monitoring/modeling
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Eagle Ford Basin, TX

Observations

* |nduced seismicity
* Surface subsidence (up to ~33.6 mm/yr in basin center)

Subsurface fluid budget
* Natural recharge from precipitation

! =

* Groundwater pumping "5_

* Oil&Gas production Q
* Waste water disposal
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Temporal changes inferred from geodetic vs. seismic
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Imaging the long-term trend of Av/v

Net change from 2000 to 2020
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Av /v from sub-watershed scale to regional scale
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