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Plug and Play Portal and 
Short Course Materials

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

Includes: 
•Short Course Agenda 
•1 Pager handout with description and link to signup form 
•Short Course slides (.pdf of this presentation)

https://www.unavco.org/projects/other-projects/plug-and-play-gps/plug-
and-play-gps.html



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, … 

i.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



2013-12-11 AGU, G33C-02, Blewitt et al.

2015: Exponential explosion �
>13,700 stations processed by NGL            http://geodesy.unr.edu
>14,400



Case Study: The August 24, 2014 Napa MW6.0 Earthquake
http://earthquake.usgs.gov/earthquakes/eventpage/nc72282711

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 station name. 

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

• Data Holdings files… 
• GSAC search tools…

Case Study: The August 24, 2014 Napa MW6.0 Earthquake
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Case Study: The August 24, 2014 Napa MW6.0 Earthquake

Two Hours After Event:
Ultrarapid Orbits

• Not “real time” i.e. 1 Hz with 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



Case Study: The August 24, 2014 Napa MW6.0 Earthquake

from Hammond et al., 2014 Fall AGU poster

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 



Case Study: The August 24, 2014 Napa MW6.0 Earthquake

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



Case Study: The August 24, 2014 Napa MW6.0 Earthquake

10 Days After Event:
Final Orbits

from Hammond et al., 2014 Fall AGU poster

• Moderate improvement over 
rapids 

• Shows stability in solution of 
source 

• Similarity to seismic slip 
inversions 

• Used to benchmark real-time 
source inversion studies, e.g. 
Melgar et al., 2015 JGR plus 
other groups used our rapid-
offsets



Case Study: The August 24, 2014 Napa MW6.0 Earthquake

from Hammond et al., 2014 Fall AGU poster

• 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

Months After Event:
Final Orbits



Products Coming Soon 

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

• 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



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


