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Geodetic Monitoring of the Subsurface
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Geodetic Monitoring of the Subsurface
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Geodetic Monitoring of the Subsurface

'\ 10 cm Subsidence
\ per color cycle

Phase Difference

5 Amelung et al., 1999



Geodetic Monitoring of the Subsurface
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Subsurface monitoring

with ambient noise
Cross-correlation




Sulbsurface monitoring

with ambient
Cross-correlation

| frequently hear music in the heart of noise.

- George Gershwin




Ambient Noise Cross-Correlation
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Ambient Noise Cross-Correlation
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Seismic Velocity Change, dv/v
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Seismic Velocity Change, dv/v
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Seismic Velocity Change, dv/v
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Ambient Noise Cross-Correlation
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Ambient Noise Cross-Correlation
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Ambient Noise Cross-Correlation
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Coda Wave Interferometry

A Weak velocity change in the medium Phase-shift in the coda
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Coda Wave Interferometry
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av/v: Change in Seismic Velocity
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Seismic Velocity Change: dv/v
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Seismic Velocity Change: dv/v
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Seismic Velocity Change: dv/v
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Monitoring Drought: San Gabriel Valley, CA
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Monitoring Drought: San Gabriel Valley, CA

Cross-section of the San Gabriel Basin
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Monitoring Drought: San Gabriel Basin, CA

Surface wave frequency-depth sensitivity
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dv/v: San Gabriel Basin, CA
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dv/v: San Gabriel Basin Winter 2005
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dv/v: San Gabriel Valley Basin 2005
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dv/v: San Gabriel Basin, CA
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dv/v: San Gabriel Valley,
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dv/v: San Gabriel Valley, CA
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Seismic Velocity Change: dv/v

Strong-Motion Response
32 California DWR; Simons et al., 2011 v



Monitoring Seismic Hazards

dv/v is observed to be ~ -1% after earthquakes

0,08 M W 6-5 |
San Simeon | -
0,06 - -~
Earthquake | 208
* 004 : ‘ g
3 | 2
¢ .02 | 60 Z
S O 03
E 0=
g 0,02
% 0,04 - .
. Parkfield
ol Earthquake
éOO2 2603 2604 2605 2606 2(')07

33 Brenguier et al., 2008 it



Monitoring Seismic Hazards
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Monitoring Seismic Hazards
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Monitoring Seismic Hazards
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Monitoring Seismic Hazards: Strong Shaking
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Monitoring Seismic Hazards: Strong Shaking

dv/vin %

2/20 8/2 3/12 3/22 4/1 4/11 4/21 51
Month / Day 2011

in %

4
3
2
1
0

38

355 N

Viens, Denolle, et al., 2018

-10

o)
|
|
|

2/20 3/2 3/12 3/22 4/1 4/11 4/21 5/1
Month / Day 2011



Monitoring Seismic Hazards: Strong Shaking
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Monitoring Seismic Hazards
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Monitoring Seismic Hazards
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Monitoring the subsurface with Seismic Noise
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Monitoring the subsurface with Seismic Noise
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Monitoring the subsurface with Seismic Noise

NOISE
Q.
<
~N
<
GROUND WATER LEVEL
A
v
7
—
5
~
>

1.Time
TIME TIME
A o, g
A A dv/v 5
>~ A A A — = > '§
2. Space L A A :
A A Aa A i
X X
3. 4D > (& § + g ‘:‘(\\x ;/,rf % 7
. ’ 2 2 \/ H
monitoring = s 5 )
TIME

44 X — **M‘“‘*‘*’“@



dv/v: Groundwater monitoring in Southern California
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Groundwater monitoring in Southern California
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Data Download on the Cloud

Registry of Open Data on AWS

SOUTHERN
CALIFORNIA

ARTHOQUAKE
ATA CENTER

Southern California Earthquake Data

Description Resources on AWS
This dataset contains ground motion velocity and acceleration seismic waveforms Description
recorded by the Southern California Seismic Network (SCSN) and archived at the Seismic waveform data (miniSEED format)

Southern California Earthquake Data Center (SCEDC). Resource type

Update Frequency S3 Bucket
Daily Amazon Resource Name (ARN)
. arn:aws:s3:: ZSCE(!C-[ZUS
License
AWS Reglon

SCEDC herby grants the non-exclusive, royalty free, non-transferable, worldwide right

us-west-2
and license to use, reproduce and publicly display in all media public data from the

Southern California Seismic Network. Please cite the SCEDC (doi:10.7909/C3WD3xH1)

and SCSN (doi:10.7914/SN/CI) for any research publications using this data.

Documentation
https://scedc.caltech.edu/cloud/

Managed By
Southern California Earthquake Data Center

See all datasets managed by Southern California Earthquake Data Center.

P ) o " W’@



Data Download on the Cloud

Registry of Open Data on AWS
SOUTHERN

CALIFORNIA . .
EARTHOUAKE Southern California Earthquake Data

DATA CENTER

Unlimited
Compute




Data Download on the Cloud
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\What is needed to monitor with Seismic Noise?

Long-term measurements

— Permanent installations
Denser instrumentation

— Dense station spacing, high sample rates
High-performance data sharing and computing

— Cloud storage and processing
50 v



Thank you!



