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How Does This 
Program Address the 
Space Grant Mission?



GPS Would Have Saved Him…GPS Would Have Saved Him…

<<<<<<  <<<<<<  notnot a a GPS receiverGPS receiver

<<<<<<  <<<<<<  notnot a a GPS receiverGPS receiver

…isn’t that Mike Drake after his dune buggy broke down?



Space Grant Mission

… to expand opportunities for Americans 
to learn about and participate in NASA's 

aeronautics and space programs by 
supporting and enhancing science, and 
engineering education, research, and 
outreach programs. These programs 

integrate research with education to help 
build a diverse, scientifically literate 

citizenry and a well-prepared science, 
engineering and technology workforce.



In Arizona…In Arizona…



The goal is…
…to bridge the gap 

between geospatial information 
research/technology and its use by 

every day people through 
seeds sown by NASA Earth Science, 

research and scholarship 
supported by Space Grant and 

extension facilitated by Land Grant.





Programmatic and Targeted 
Diffusion & the Technology Adoption Life Cycle



Diffusion: “Early Adopters” Influence Others



“High Tech—High Touch” Approach
Helping to Develop
Decision Support
Systems Locally

Data

Interface

Models

ScientistsUsers

Feedback

Training



Two-way Knowledge Exchange: 
Training and Feedback

October 2002 Workshop: Natural Resource Managers from Government Agencies



Assess User NeedsAssess User Needs
Survey of Potential Government Agency Users

http://aria.arizona.edu/slg/surveys/az/index.html

Share
86%

Don't
14%

Sharing 
(data, ideas, 
etc.) greatly 
influences 
adoption.

Results:

(Feb-March, 2000 – conducted by A. Leung with guidance from M. Walendorf and C. Hutchinson, University of Arizona)



Provide Easier Access to Local DataProvide Easier Access to Local Data

http://http://aria.arizona.eduaria.arizona.edu//



Provide Easier Access to ApplicationsProvide Easier Access to Applications

http://http://geospatial.arid.arizona.edu/ewwfgeospatial.arid.arizona.edu/ewwf//



Provide a Relevant Context

http://rangelandswest.org/



Train the Trainer, then the Clients



Demonstration



On-going Evaluation

This is an example of a quantitative evaluation metric 
(website usage statistics)



Supporting Community Colleges



Collaboration with Tribal Colleges

Ms. Casandra Manulito Kerkvliet
Acting President, Diné College

USDA Tribal Colleges Research Grants ProgramUSDA Tribal Colleges Research Grants Program



Navajo Watershed Research Project



Leverage, Leverage, 
Leverage!



Application-Specific, Ground-Up Approach
As Close to “Turn Key” As Possible

• Aerial photos/topos in background
– Microsoft TerraServer 

• GPS Receiver
– Garmin V

• Handheld Computer
– Compaq iPAQ 3800 or 3900 series

• GIS on the handheld
– StarPal HGIS

• GIS on the desktop or laptop
– ESRI ArcView (or HGIS for basic functions)



Example: GPS/GIS Invasive Species 
Mapping Field Training

UA/NASA Space Grant Fellow Theresa Mau-Crimmins



A
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Space-D
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http://walter.arizona.edu/

Fire–
Climate–
Society 

Modeling



Model



http://ag.arizona.edu/OALS/watershed/

Provide W
eb-based D

ata 
A

nalysis, Visualization, 
and Spatial Tools

Watershed 
Management





^^^
Daily Stream Flow data overlaid 
comparison between Treatment 
(ws12) and Control (ws13), with 
Precipitation data as reference

<<< Long range monthly Humidity
and Precipitation data

New Graphing Functionality

<<< “Before” & “After” comparison
(ws 08 treated 1973), plotting
Precipitation and Stream Flow





http://rangeview.arizona.edu/ M
ake Satellite Im

agery 
O

perational

Vegetation 
Monitoring



















For reference -- March 2002

2 months before
the Bullock and Oracle Hill Fires 

(May/June 2002) 
and over a year before

the Aspen Fire 
(June 2003)





Aspen Fire 2003

(time-series animation begins 
in May 2003 – the fire hits in 

late June)





















Thank You!

Barron J. Orr
Assistant Professor & Geospatial Extension Specialist

520-626-8063
barron@ag.arizona.edu





Vegetation Trends in 2002 and 
2003 (June-September)

Rapid City area, 
Black Hills National Forest, and 

Badlands National Park































Changes in the 
Wildfire Regime

Graphics courtesy of T. Swetnam
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Biondi, F. 1999. Ecological Applications 9: 
216-227



The Urban-Wildland Interface Has Expanded



A Convergence of User Needs and Agency Missions
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To Meet Needs, It is To Meet Needs, It is 
Essential to Leverage Essential to Leverage 

Related R & DRelated R & D

Needs Assessment in
Arizona's Counties

Research &
Technology Asset

Mapping

                                   Demonstration Project(s)

Space Grant
(Science
Support)

Land Grant
(Extension
Network)

Coordinating
Mechanism

An Applied
Program



What Is Land Grant, Really ? !
• For this effort, the part of “Land Grant” we are interested in is Cooperative 

Extension.
• Arizona Cooperative Extension is the outreach arm of the University of Arizona, it is 

"taking the university to the people." Extension serves as a statewide network of 
knowledgeable faculty and staff that provides lifelong educational programs for all 
Arizonans. We are part of a nationwide educational network of scientists and educators 
who help people solve problems and put knowledge to use. Arizona Cooperative 
Extension provides a link between the university and the citizens of this state. 

• Cooperative Extension is a statewide non-formal educational network bringing 
research-based information into communities to help people improve their lives.

• We are unique because our teaching efforts are made possible by a cooperative effort 
between the Federal Government, the University of Arizona's College of Agriculture 
and Life Sciences and each of the counties we serve. 



Arizona Cooperative Extension -
Who We Are Today

• 66 FACULTY based in counties 
• 43 FACULTY based on campus
• 164 STAFF supporting county programs 
• 18,845 VOLUNTEERS 
• 74,116 YOUTH enrolled in 4-H Youth Development 

programs 
• 486,185 PARTICIPANTS



What Is Space Grant?
• The Arizona Space Grant College Consortium 

carries on a balanced suite of activities 
encompassing the active space science and 
aerospace engineering programs at Arizona's 
three major universities and four other higher 
education institutions. The University of Arizona 
focuses its greatest effort on providing cutting-
edge research experiences for undergraduates 
and graduate fellows. • The goal of Space Grant cooperative extension – to provide the 
public with practical information and assistance – may be 
implemented through NASA Strategic Enterprises such as Earth 
Sciences and Aerospace and Technology. Space Grant will 
supply a critical link between these data resources and the public 
in the form of information and technology transfer.
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