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URLs 

• UNAVCO Data for Educators
http://www.unavco.org/edu_outreach/data.html

• UNAVCO Educations Resources
http://www.unavco.org:8080/cws/modules/

• Jules Verne Voyage map tools
http://www.unavco.org/edu_outreach/maptools.html

• IDV GEON
http://geon.unavco.org/unavco/IDV_for_GEON.html

http://www.unavco.org/edu_outreach/maptools.html


About this presentation

• This presentation presents visualization tools and learning materials 
developed at UNAVCO that use GPS data to explore plate motion, 
Boundary zones, Transient deformation, Earthquakes and tectonics, 
Volcanoes and active magmatic systems, Glacial movements and 
isostatic adjustment,  Hydrologic/seasonal changes.

• Three main levels of interactivity are presented:
*Explore concepts & relationships with visualization tools: Jules Verne 
Voyager tools and Google Earth overlays 
*Digging deeper: Examine evidence through data products. Data for 
Educators & GPS time series plots
* Starting at the source: Access & analyze GPS data to investigate 
trends. GPS data sets



• NSF and NASA funded 
• Membership-governed
• Non-profit
• Consortium

• Supports and promotes Earth science by 
advancing high-precision techniques (such as 
GPS) for the measurement and understanding of 
Earth deformation

What is UNAVCO



UNAVCO-supported science

Data from GPS permanent stations to study:
• Plate tectonics
• Boundary zones
• Transient deformation
• Earthquakes and tectonics
• Volcanoes and active magmatic systems
• Glacial movements and isostatic adjustment 
• Hydrologic/seasonal changes



Education and Outreach

• Mission: 
Promote a broader understanding of Earth 
science
Foster collaboration between the scientific and 
educational communities

• Faculty & Teacher-in-Residence Programs
Increase the number and diversity of students

• RESESS

• Goal: Broaden the use of UNAVCO data and 
products by a wide audience of educational and 
research users.



Using data and visualizations to 
teach

Today:
• Explore concepts & relationships with 

visualization tools: Jules Verne Voyager tools and 
Google Earth overlays 

• Digging deeper: Examine evidence through 
data products. Data for Educators & GPS time series 
plots

• Starting at the source: Access & analyze GPS 
data to investigate trends. GPS data sets



Purpose of Jules Verne Voyager
• To better understand Earth
• Provide on-line, interactive 

geophysical data visualization 
tool

• Develop
Conceptual understandings of 
relationships among many 
complex types of data and

• Audiences
Secondary Earth Science 
Students
Secondary Teachers
Undergraduate non-science 
majors in introductory classes
Undergraduate geoscience
majors
Undergraduate faculty



Seismic Hazard Color Topography

Compare datasets

Strain rate
Face of the Earth & Relief

Ocean Floor Age



Investigate relationships



Study plate motion using GPS velocity 
vectors

Velocity Vectors in Jules Verne Voyager Velocity vectors in Google Earth



Explore Frames of Reference

olds
Stamp



Learning Materials

• Instructor Presentation
• Computer instructions
• Student worksheet
• Map packet 



GPS data archived at UNAVCO

• Permanent GPS stations
Plate Boundary Observatory
PBO Nucleus

• Short Term, “Campaign”
• Multiple search interfaces
• Data/Data Products

Time Series Plots 
Velocity Vectors
Data

• Raw
• Processed



Needs of faculty to use data

• Single interface, easy to figure out.
• Interesting data illustrating a geo-tectonic 

process
• Data in Excel readable formats
• Data with column headings & provenance 

information 
• Multiple-pathways to access the data

Visual display of GPS station locations
Quick previews of time series plots of the 
data
Manageable file sizes 
Capability to download multiple sets of data at one time (soon)



Data for Educators

• Visual display
• Interesting data
• Quick data 

preview

• Excel readable 
formats

• Associated 
Activities



Student-led inquiry





Learning Materials

• Lecture ppts
• Student 

worksheet
• Computer 

worksheet
• How to download 

the data



The Future

• Data for Educators
Automate station information 
page creation
Find better way to indicate 
connection between activities 
and GPS Stations 
Show complete Time Series 
Plots in Google Map window?
What would help you?

• Develop college-level specific 
versions – lab activity, homework, 
lecture-hall demonstrations, etc?

We want your help!
Faculty in residence –
collaborating with our community

• JVV
• IDV
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