National Aeronautics and Space Administration

Deformation Model Inversion Dependency
on GNSS

Series Characteristics

(SEG  Tools for Anaiysis, Modeing, and Response Using Geodetic Imaging Products
LA

Map Tools Magnitude Disloc Forecast GPS. ;

Seismicity Special Studies Reset Help

\
Map  Satellite
GPS Data Analysis RS

Select GPS data

s 4

Latitude 35815
Longitude  -120378
Width 2
Height 2
Epoch 20040928
Ref. Site erco Stations
Scale | 640
Coseismic Window
Output prefix  Psés
Display absolute verticals

Minimize marker size.
€ Include error bars.

[2P544_coseismic._verticalkml
[2P544_coseismic_horizontal k!
P544_coselsmic table.txt

RDAHMM Classified GPS Networks

[State (Color
o state change: ?
state changed on selected date:
state changed in last 30 days before
eected date 9
o data on selected date: 9
?

o data on selected date, state changed
in last 30 days before selected date::

Select GPS Network B

Select Date:

Jay Parker, Andrea Donnellan, Richard Gross, Michael Heflin, Angelyn Moore

Jet Propulsion Laboratory/California Institute of Technology

© 2019 California Institute of Technology. All rights reserved. Government sponsorship acknowledged.



@ Topics

GNSS daily series characteristics

Analysis centers: places to download daily series

RMS and Principal Component analysis by center

Application to some California earthquakes (2004-2014)



@ GNSS Daily Series Characteristics

 (continental) common mode error (CME)
» (series/continental) errors correlated in time
« (continental) patterns correlated in space

» (series) uncorrelated background noise



GNSS Daily Series Characteristics

» Detrended RMS: separates “interesting” from “quiet” stations.
» Keep “quiet” for systematic analysis via PCA

» (similar to Dong et al, 2006, but here use SVD).

» Generally use 3 x min(RMS) as threshold (test all e,n,u).

Time series for CUHS.
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Analysis Centers:

places to download daily series

NASA Jet Propulsion Laboratory (JPL): https://sideshow.jpl.nasa.gov/pub/usrs/mbh/point/
Nevada Geodetic Laboratory - UNR (NGL) : http://geodesy.unr.edu/gps_timeseries/tenv3/IGS08/
Plate Boundary Observatory — UNAVCO (PBO): ftp://data-out.unavco.org/pub/products/position/

Scripps Orbit and Permanent Array Center- UCSD (SI10):

sopac-ftp.ucsd.edu:///pub/timeseries/measures/ats/WesternNorthAmerica/ (or alts)
WNAM_Raw_TrendNeuTimeSeries_jpl: SIOj

WNAM_Raw_TrendNeuTimeSeries_sopac: SIOs

WNAM_Raw_TrendNeuTimeSeries_comb: SIOc



RMS and Principal Component Analysis
by center
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RMS and Principal Component Analysis
by center

o Example from NGL center, AGMT station:
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CM may arise from preliminary orbit/clock estimation:

At roughly 20,000km altitude, Estimates of GNSS satellite orbit are limited to few cm accuracy.
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RMS and Principal Component Analysis
by center
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@ Application to Some California earthquakes

(2004-2014)
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@ Application to Some California earthquakes

(2004-2014)
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@ Application to Some California earthquakes

(2004-2014)

Brawley Swarm Lead Event:
Date 26-Aug-2012
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Lat 33.019

Depth 5.0
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@ Application to Some California earthquakes

(2004-2014)

Left: jump in presence of CME
Right: jump with CME removed
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@ Application to Some California earthquakes

2004-2014
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@ Conclusions and next steps

« Western North America Common Mode present in products of all four centers, eg. 2-4 mm vertical.
« CME can dominate quiet periods, skew regional displacement from small events.
« Parkfield uniform slip model is challenging: few, close-in stations, CME small but hard to remove.

« Brawley, La Habra events inversion improves with removing CME, correcting measurement sigmas.



