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Plug and Play Portal and
Short Course Materials

ftp://gneiss.nbmg.unr.edu/PlugNPlay/ShortCourseAfricaArrayJan2016

Includes:

e Short Course Agenda
e 1 Pager handout with description and link to signup form

e Short Course slides (.pdf of this presentation)

https://www.unavco.org/projects/other-projects/plug-and-play-gps/plug-
and-play-gps.html
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Plug and Play: Introduction of Scope and Philosophy

- Why are we doing this?

- Provide FREE GPS data processing service that minimizes effort
on part of network operators who contribute data

- Reduces barriers to maximize scientific impact of GPS networks

- Promotes of data sharing for science and society

- Maximize discovery of data for scientific applications

- Who is involved? The PnP Team players:

- UNAVCO, UNR

* plus beta testers and unfunded collaborators, e.g. USGS, JPL, ...
l.e. you!

- Who is funding the project?
» Collaborative NASA ACCESS program project UNAVCO and UNR

» History of scientific, processing, and data products development at
these institutions.



Plug and Play: Introduction of Scope and Philosophy

- What is the arrangement?
* Network operators contribute data to UNAVCO or UNR directly

* UNR picks up data, processes with GIPSY and generates data
products (e.g. time series results files, plots, maps, velocity
fields, quality control products, etc.)

 Data products are placed on open access data products
services, e.g. web pages, GSAC services.

- Open access.
* Reduces barriers to setting up or expanding networks.

* This is a rollout

» Many of the individual ‘services’ have been available for some
time in the form of research projects.

* Much of this is in beta mode... feedback is welcome.
* New products available
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>13:700 stations processed by NGL http://geodesy.unr.edu
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Earthquake Hazards Program

General M6.0 - 6km NW of American Canyon, California
Summary
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West Napa Earthquake
Mw 6.0 (1.17e25 dyne cm) August 24, 2014
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Estimated Economic Losses

20%

1 10,000
1.000 100,000
USD (Millions)

Red alert level for economic losses. Extensive damage is probable and the disaster & Shely widespread.
Estimated economic losses are less than 1% of GDP of the United States. Past events with this alert level

have required a national or intemational level response.



http://earthquake.usgs.gov/earthquakes/eventpage/nc72282711

Imagine this happens
And you want GPS solutions.

You go to http://geodesy.unr.edu/

You see there are many stations ...

You might want an example time
series. You might want to grab a
couple plots.

Hover you mouse to get 4 click!

_—

me.

Or if you want everything and you are
OK writing scripts you might try the:

- Data Holdings files...
« GSAC search tools...

POy v eDL

MAGNET + Other GPS Networks Map

Click on Site for more information.
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http://geodesy.unr.edu/

Imagine this happens
And you want GPS solutions.

You go to http://geodesy.unr.edu/
You see there are many stations ...

If you want an example time series

you might want to grab a couple plots.

Hover you mouse to get station name.

Or if you want everything and you are
OK writing scripts you might try the:

-+ Data Holdings files...

« GSAC search tools

Home B»

Station

owse Global Station List

ID : P261

Station operator information:
from RINEX headers

Data processed by:
Geoffrey Blewitt, Nevada Geodetic Lab.
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Imagine this happens
And you want GPS solutions.

You go to http://geodesy.unr.edu/
You see there are many stations

If you want an example time series

you might want to grab a couple plots.

Hover you mouse to get station name.

Or if you want everything and you are
OK writing scripts you might try the:
Data Holdings files...
GSAC search tools
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« Bird P, and C. Kreemer, 2015 Revised tectonic forecast of global shallow selsmicity
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http://geodesy.unr.edu/

Imagine this happens
And you want GPS solutions.

You go to http://geodesy.unr.edu/
You see there are many stations ...

If you want an example time series

you might want to grab a couple plots.

Hover you mouse to get station name.

Or if you want everything and you are

OK writing scripts you might try the:
-+ Data Holdings files...
« GSAC search tools

UNAVCO

b

plugsndplay uraveo org

GSAC Web Services for UNR NGL Geodesy Position Time Series Solution Products

This is an demonstration prototype operated by UNAVCO. Results may not be compiete or correct.
This data service is not operated by the UNR Nevada Geodetic Laboratory. This is not an official service of UNAVCO.

¥ Search Information

Search Sites | Search Files | Browse | AP! Information | Help

powered by < GSAC>

S wget Script for FTP download
File URL to download File type Time range of data Reference frame
BRIB NA12 tenv3 Final Daily time series 1996-01-01 00:00.00 - 2016-01-02 00:00:00 NA12
CHAB NA12 tanvd _Final Daily time series 1996-01-01 00:00:00 - 2012-12-31 00:00:00 NA12
MOLANA12 tenv3 .Flnal Daily time series 1996-01-01 00:00:00 - 2002-04-04 00:00:00 NA12
NUNE.NA12.tenv3 Final Daily time series 1996-01-01 00:00:00 - 1999-12-11 00:00:00 NA12
TIBB.NA12 tenv3d Final Daily time series 1996-01-01 00:00:00 - 2016-01-02 00:00:00 NA12
WINTNA12 tenvd Final Daily time series 1996-01-03 00:00:00 - 2016-01-02 00:00:00 NA12
PBL1.NA12 tenv3  Final Daily time series 1996-01-12 00:00:00 - 2004-03-08 00:00:00 NA12
MHCB8.NA12.tenv3 Final Daily time series 1996-06-15 00:00:00 - 2016-01-02 00:00:00 NA12
PBL2 NA12 tenv3 Final Daily time series 1996-07-31 00:00:00 - 2004-03-08 00:00:00 NA12
SUAA NA12 tenv3 Final Daily time series 1997-02-17 00:00:00 - 2001-08-02 00:00:00 NA12
LUTZ NA12 tenv3 Final Daily ime series 1997-11-05 00:00:00 - 2016-01-02 00:00:00 NA12
DIAB.NA12.tenv3 Final Daily time series 1998-05-26 00:00:00 - 2016-01-02 00:00:00 NA12
MONB.NA12.tenv3 Final Daily time series 1998-08-01 00:00:00 - 2016-01-02 00:00:00 NA12
POTB.NA12 tenv3 Final Daily time series 1998-12-11 00:00:00 - 2005-02-04 00:00:00 NA12
EBMD.NA12 tenv3 Final Daily ime series 1999-03-11 00:00:00 - 2015-06-11 00:00:00 NA12
OHLN.NA1Z tenv3 .Flnal Daily time series 2001-11-28 00:00:00 - 2016-01-02 00:00:00 NA12
ZOA1.NA12.temv3 Final Daily time series 2002-07-04 00:00:00 - 2016-01-02 00:00:00 NA12
Z0A2 NA12 tervd Final Daily time series 2002-07-04 00:00:00 - 2016-01-02 00:00:00 NA12
THAL.NA12 tenv3 'Flnal Daily time series 2003-01-03 00:00:00 - 2007-03-22 00:00:00 NA12
SLAC NA12 tenv3 .Flnal Daily time series 2003-02-01 00:00:00 - 2016-01-02 00:00:00 NA12
SBRN.NA12.tenv3 Final Daily time series 2003-03-06 00:00:00 - 2011-02-28 00:00:00 NA12
SVIN NA12 tenv3 Final Daily time series 2003-11-21 00:00:00 - 2016-01-02 00:00:00 NA12
OXMT.NA12 tenvd 'Flnal Daily time series 2004-02-13 00:00:00 - 2016-01-02 00:00:00 NA12
P261.NA12 teny3 ‘Flnal Daily time series 2004-06-04 00:00:00 - 2016-01-02 00:00:00 NA12 -
P198.NA12.tenv3 Final Daily time series 2004-09-09 00:00:00 - 2016-01-02 00:00:00 NA12
P225 NA12 tenvd Final Daily time series 2005-01-22 00:00:00 - 2016-01-02 00:00:00 NA12
P181.NA12 tenv3 | Final Daily ime series 2005-02-02 00:00:00 - 2016-01-02 00:00:00 NA12
P230.NA12 teny3 Final Daily time series 2005-02-27 00:00:00 - 2016-01-02 00:00:00 NA12
NJMW [ | b 4
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Two Hours After Event:

Ultrarapid Orbits

Not “real time” i.e. 1 Hzwith 1 s

latency
From Hourly RINEX

Not all stations providing hourly

Working on that

Offsets detected

But uncertainties are large
Inferred source poorly
constrained

from Hammond et al., 2014 Fall AGU poster

39°00°

37°30"

Earthquake Displacements from
5 Minute Sample Rate Time Series

| Y& Napa Aug. 24,2014 M6.0

v -

| 10 mm observed

1

10 mm predicted

Cyan = over 1 sigma, Magenta = over 2 sigma

Left) GPS offsets from § minute sample rate time series
estimated from ultra-rapid orbits roughly two hours after
the earthquake. Scason detribution reflects data that were actually
svalable 3t the time of this aralysls.

Data were svulable from relacively few though offvets from
wixtion P196, P24 sppear to move roughly in the direction substatiated
by bser data

We uted the offet data 1o soive for atitude, longitude, lengeh, &, down-
G width, and Two Hip components on 3 tingle rectangular patch. The
solution was obtained uting simlated annealing (Kirkgatrick ec al, |983)
with starting parameters bated on the reported selumic solution (USGS,
014)

The solution for the shp panch location (magesta bne segrment) based on
these data is mesplaced with respect 10 the epicenner by almost 20 om,
Conmmraint on the fault dip paramsers was poor becawse of poor data
rvailabibry though o provide some information about the it of earth.
Quiine MagDCe

Green vecton are the predicted daplacements from the best model that
wis derfved lner (201 in real time) from the GPS ofsets. Uncersinties
(| -sigma shown) are estmated fom the scatter of the time series before
and after the evest.
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Next Day After Event:
Rapid Orbits

Many more stations contributing
Time series better behaved
Offsets show clear strike-slip
character

Significant offsets as far as e.g.
south Bay Area

Source location, style, slip better
constrained

Extent of significant
displacement from earthquake
more clear

Earthquake Displacements from

39°00'

38'00"

37°30"

from Hammond et al., 2014 Fall AGU poster

10 mm predicted

| Y NapaAug. 24,2014 M6,0

-123°00'

5 Minute Sample Rate Time Series
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Left) GPS offsets from § minute sample rate thme
series estimated from 24 hour latency rapid solutions
the day after the earthquake, Sation dutributon reflects
data that were avalable at the time of this aralysis (the day aker the
evest).

Daza were avalable from many more stations compared to the
uraripid solutions, providing a far better constraint on the earth-
quake source. The vip patch (majenta bar) it diaplaced northwest of
the epicenter, umilar to cheervations of surface rupture and after-
hocks, and the moment centrowd, (USGS, 2014) The estimated sorike
it aligned well with the west Naps Faule

Green vectors are the predictad duplacements from the best fitting
model that was derived later (2ot in real time) from the GPS offsecs.
Uncertsinties (| -sigma shows) are estimated from the scacter of the
time series before and after the event.
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1 Full GPS Day Later:
Rapid orbits

Time series greatly improved, reduced
scatter from 24 hour sample rate
solutions

Offsets better constrained
Dramatically smaller uncertainties
Inferred source right on top of seismic
epicenter

from Hammond et al., 2014 Fall AGU poster

37°30"

Earthquake Displacements
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Leoft) GPS offsets from 24 hour sample rate time series
estimated from rapld orbits, These resuls were avalable after
one S8 GPS day trampired a®er the sarthquake. The offiet it the difer-
once betwen position during the firss Al day aker the event and the
mean of JO days prior 10 the event. Saation dstribution reflects data hat
were actsally svalable at the sme of this analynls,

Compared to the 5 minute sample rate time series. a greater sumber of
GPS stations hawe provided dasa and the encertainties in the daplace-
mencs are far smaller;

The maximum disphicements (19 mm) were at stagon P24 1, Marin
County moved between 4 and 10 mm northeast.

The madel slip pacch Is located in 3 smilar kocasion compared 1o the
rapid § minune solutions, ~5 km northwest of the epicener. This slip
panch is in a simlar location 10 the seismogecdetc solution of Melgar et
al, 2014 (see their poster In this session)

Green vectors are the predicted displacements fom the best fieting
madel that was derived later (not In real ome) from she GPS offpets,
Uncertainges (| -sigma shown) are estimated from the scatter of the time
series before and aker the event,




10 Days After Event:
Final Orbits

Moderate improvement over
rapids

Shows stability in solution of
source

Similarity to seismic slip
Inversions

Used to benchmark real-time
source inversion studies, e.Q.
Melgar et al., 2015 JGR plus
other groups used our rapid-
offsets
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Earthquake Displacements from
24 Hour Sample Rate Time Series
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10 mm predicted
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from Hammond et al., 2014 Fall AGU poster
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Left) GPS offsets from 24 hour sample rate time series
estimated from solutions based on final orbit products,
avallable roughly 10 days after the event. The offset is the
difference between the mean station position 7 days after the event
and 30 days bedore the evers. Stasicn dstrbution reflects data that
worn available 3t the tme of the analysis, which is roughly the best
possidle coverage avaiable from owr system.

Data were svailsble from 3 similar number of st pared to
the rapid solutions (abowe), though wncertainties are a lntle smaller
owing to the adduonally averaging of data afver the event.

The slp pasch location (majents bar) has barely changed given the
new data.

Green vectors are the predicted daplacements from the best fietieg
model that was derived later (2c¢ in real time) from the GPS offsets,
Uncertainties (| -sigma shown) are estimased from the scatzer of the
time series before and after e event




Months After Event:
Final Orbits

- Time series modeled with slope,
intercept, annual+semiannual
terms, step, exponential decay ... -
after event

- Clear postseismic afterslip found

- Seen in GPS data and in situ
surface observations

- Lasted weeks

« Coseismic Mw=6.07 versus
postseismic Mw=5.75

+ Clear implications for seismic
hazard studies

37°30'

10 mm coseismic
-

10 mm postseismic
-~

Postseismic Displacements from
24 Hour Sample Rate Time Series
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- More reference frames for existing products: e.g. tectonic
plate based frames for Africa/Arabia, South America,
Eurasia, Pacific, Australia/Oceana, Antarctica

* Median spatial filtered velocities

» Uplift Maps based on GPS imaging (flat maps and .kml)

- Better time series plotting tools

- Strain rate maps

- Earthquake offset pages, delivered with lowest possible
latencies

AfricaArray workshop - January 20, 2016 - University of the Witwatersrand - Johannesburg, South Africa

UNAVCO,, M= @




Plug and Play: Future Plug n Play Events

- May 2014, NASA Awards Project

- 2015 presentation of service and available data products at workshops,
conferences e.g. EarthScope, Fall AGU in San Francisco.

- AfricaArray, January 18-20, 2016
* Rollout
- New data products
» First short course
« UNAVCO Science workshop, Boulder, CO March 28-31
 Plug and Play highlighted in science sessions
* Less-Short course in Boulder, May 27, 2016
* Full day workshop at UNAVCO facility
- More extensive explanation of available tools, data resources
- More information available soon at http://unavco.org



