Which Way are We Going?
Online Mapping Tools

 to Help People Visualize

Plate Motions with GPS Data

Shelley Olds, UNAVCO
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GPS vectors bring plate

tectonics to-the human scale
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Data Source: UNAVCO Plate Boundary Observatory: North American Reference Frame
UNAVCO GPS Velocity Viewer: http://geon.unavco.org/unavco/GEV.php



Learners can see the plates
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Data source: Global Strain Rate Map Project ; Reference Frame: No Net Rotation

UNAVCO GPS Velocity Viewer: http://geon.unavco.org/unavco/GEV.php




unavco, About UNAVCO

* NSF and NASA funded
* Non-profit

* Consortium

e Membership-governed

* Facilitates
geoscience research
and education using
geodesy.

Education & Outreach Goal: |
Broaden the use of UNAVCO data and products by a

wide audience of educational and research users



Types of Data & Products

P— * Multiple search interfaces
7 GPS, LIiDAR, InSAR, strain, tilt ...
« Data/Data Products
» Time Series Plots »Images
»Velocity Vectors > Visualizations

»Data formats
= Raw
= Processed
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How to download data ...

Go to: http://www.unavco.org/
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Anatomy of a High=precision
Permanent GPS Station

GPS antenna inside of dome

Monument solidly attached into
the ground with braces.

If the ground moves, the station
moves.

Solar panel for power

Equipment enclosure

* GPSreceiver
 Power/batteries

e Communications/ radio/ modem
* Data storage/ memory




Explore & Compare Data

AVO1 (AVOTAUGST _AX2004)

HVWY (HVWY_EBRY_WY1999)
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GPS Velocities in UNAV =
Viewer using Google Maps GEON LiDAR image in Google Maps

http://mole.unavco.org/gmaps/GPSInteractiveViewer.php i ) i
http://opentopo.sdsc.edu/gridsphere/gridsphere?cid=otgoogleearth
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Data for Educators
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UNAVCO Geophysics'/ Learn

about Plate 1.ectonics,
Google Earth KMZ
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LiDarih Google Earth

i % Google

Eye alt 182081t




GPS Velocity Viewer . ..
W1& V2 in Google Maps

V1: vectors only

http:llgeon.unavco.orglunavcoltaF;’
SVelocityViewer.php
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V2: vectors, volcanoes, earthquakes, plate

boundaries
http://geon.unavco.org/unavco/GEV.

php
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Based on time series inversion algorithms of
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, \/olcanoes. ..
inflate and deflate
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Fig. 2. (A) Temporal variation of vertical ground motions of labeled Yellowstone GPS
stations
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i Volcanoes change shape

volcanic deformation

Volcanic
Signals
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Sierra Negra. Galapagos

Volcanic
Signals
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INSAR and GPS Vectors
Showing trapdoor faulting event




Local Data
Hawaii

Mount St. Helens
Yellowstone

Mt. Etna

Iceland

Let’'s Explore!




In Arizona and New Mexico
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uNAVCO,, = iIme Series Plois fora
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