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USRA

The Universities Space Research Association (USRA) Is a
non-profit consortium of 101 universities  offering
graduate programs in space-related science and
technology chartered under the auspices of the US
National Academy of Science in 1969 to serve as ...

“ ... an entity in and by means of which universities and
other research institutions may cooperate with one another,
with the government of the United States, and with other
organizations toward the development of knowledge
associated with space science and technology.”
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e Broad and deep association with NASA programs and field
centers:
Goddard Space Flight Center (astrophysics)
Marshall Space Flight Center (astronomy, Earth science)
Ames Research Center (SOFIA, computer science)
Johnson Space Center (life science, planetary science)
Glenn Research Center (exploration science)

 Collective interdisciplinary space science and technology
expertise of 101 member universities

» ~400 personnel, ~$90M annual budget, headquarters in
Columbia, MD
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Programs and Institutes

e Astronomy/Space Science

e Lunar and Planetary Institute
« Space Nuclear Research

* Space Life Science  RESEARCH ASSOCIATION
» Advanced Computer Science

» Exploration science / microgravity

« Small university-class satellites (STEDI)

o Stratospheric Observatory for IR Astronomy (SOFIA)

« Earth System Science

e Education

USRA is seeking to broaden international membership
and programs ... www.usra.edu






The Earth System




The Earth System



What is Earth System Science?

e Earth system science provides a physical basis for
understanding the world in which we live and upon which
humankind seeks to achieve sustainability

« Earth system science embraces chemistry, physics, biology,
mathematics and applied sciences in transcending disciplinary
boundaries to treat the Earth as an integrated system

« Earth system science has been stimulated by the the increasing
role of human activity in global change  and the capabilities of
global monitoring of the Earth from space

« Earth system science serves as a framework for applied
studies e.g. remote sensing, GIS, disaster management, etc.

See also http://www.usra.edu/esse/summer98/oneminuteess.html and
http://www.usra.edu/esse/essonline/whatis.html




The Bretherton Diagram
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(from Earth System Science: An Overview, NASA, 1988)



Earth System Science Builds on the Disciplines
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Earth System Science: Connecting the Global to the Local



Earth System Science is a way to
attract student interest :

Accessible - Students everywhere and
anywhere can learn about some part of
the Earth system ...

Relevant - Earth system processes
make the news every day and affect
people NOW

Compelling - People need to know more
about the Earth system to make informed
decisions (and manage disasters ...)



So ...

« Earth system science offers a valuable
Interdisciplinary framework  for understanding the
complex interactions within and among natural and
man-made systems

 Disaster cycle understanding and management
IS an example of applied Earth system science

e Earth system science curricula, including remote
sensing and geoinformatics, can broaden access to
disaster management studies to a wide range of
students, non-majors as well as majors



What is ESSE 217

Earth System Science Education for the 21st Century

A collaborative undergraduate/graduate Earth system
science education program sponsored by NASA and led by
USRA

Emphasizes the understanding of Earth as a system  of
Interrelated air, water, land, life and social processes

Offered colleges and universities small grants to develop
Earth system science courses, curricula, learning
materials and degree programs

Engaged a collaborative community  of educators and
scientists as partners in jointly developing and sharing
courses and learning resources focused on Earth system
science research and application



Earth System Science Education for the 21st Century

From 1992 - 2007 ESSE supported the development of over 130
undergraduate and graduate courses (survey and seni or level) In
Earth system science that have reached over 100,000 students

ESSE partners received two years of support for a graduate assistant
teaching materials, or faculty release time to develop courses

The ESSE Program organized an annual workshop , meeting and field
trip for participants to share learning resources, best practices,

lessons learned , and receive updates on the status of NASA Earth
remote sensing programs and data sets

ESSE faculty and student participants received travel support to attend
ESSE meetings and visit partner institutions , resulting in richer
collaborations and partnerships

ESSE has resulted in the development of a coherent community of
partners willing to share Earth system science learning resources and
lessons learned. Almost all courses continue today.

>> The ESSE model can be extended globally to applied Earth system
science themes e.g. a university network for space-based disaster
management education collaborating with regional centers <<
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ESSE 21 Annual Team Meeting, Fairbanks, AK - August , 2005



ESSE 21 as an Example of
Capacity Building

The long-lasting contributions of ESSE and ESSE 21 to ESS education as a whole
include:

Ongoing ESS courses and programs, and engaged faculty at 57 colleges and
universities - over 100,000 students have taken ESSE courses since 1992

Design Guide for Undergraduate ESS Education ( http://essedesignguide.org )

ESS Education Evaluation Toolkit ( http://essedesignguide.org/toolkit/ )

ESS Education Personal Vignettes ( hitp://esse21.usra.edu/designquide/finalvignettes/ )
Collection of 130+ ESS Course Syllabi ( http://esse21.usra.edu/syllabi.html )

ESSE 21 portal linking the work of 63 ESSE/ESSE 21 partners ( hittp://esse21.usra.edu )

Special issue of the Journal of Geoscience Education dedicated to Earth System Science
Education ( http://esse21.usra.edu/designguide/JGEabstractsandlinks.htm )

ESS in a Nutshell (http://serc.carleton.edu/introgeo/earthsystem/nutshell/index.html )
ESSE list serve with ~800 members (http://lists.usra.edu/mailman/listinfo/esse-I )

Host of Earth Picture of the Day with > 130,000 unique visitors each month
( http://epod.usra.edu )

A community spirit of cooperation and sharing, a co herent network of ESS
colleagues willing to work together and share their experience and wisdom
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http.//esse21.usra.edu/jgespecialissue or

http://www.nagt.org/nagt/jge/abstracts/may06.html




http://www.essedesignguide.org



Design Guide Resources

ESS Education Vignettes ESS Course Syllabi



A university network for UN-SPIDER Capacity Buildin g

e Shares common data, case studies, learning resources
« Extends partnerships between universities and regional
disaster management centers

 Builds capacity now and in the future

 Trains future decision makers as well as technical people
e Teaches the teachers - leverages resources

* Provides support to regional application centers

* Promotes integrated approach emphasizing space
technologies - best practices

e Results in shared courses (eg Decision Support 101)
 Offers international opportunities for student interns

A university network must complement existing regio nal
training centers and programs



Earth System Science Education - Asia

A proposed interdisciplinary collaborative network of
Asian and American universities organized to
better understand the Earth system through
International and inter-institutional partnerships that share
knowledge, learning resources and educational opportunities.



Need:

* Asian economies are developing rapidly, placing
Increased pressure on Earth’s natural resources.

 Planning for the future requires a solid scientific
understanding of the Earth system - air, water, land, life
and social processes.

e Citizens worldwide need to be more aware of the
Earth system to make informed decisions that lead to a
sustainable future.

* The disaster management cycle is an example of
applied Earth system science.




Approach:

* Foster a global network of educators and researchers

dedicated to sharing their understanding of Earth
system science (ESS) with students

 Offer opportunities for Asian colleges and universities
to work together and with international colleagues to
form interdisciplinary partnerships that train Earth-aware
scientists and citizens.

 Emphasize the disaster management cycle as a part
of Earth system science courses and learning
opportunities




Objectives:

e Extend and connect an active community of ESS
researchers and educators in Asia

* Provide opportunity and incentive for this community
to meet and work together e.g. under the theme of ESS
applied to disaster management

» Share ESS learning resources, pedagogies, learning
technologies and data

e Contribute to a common world-view of equitable
sustainability through ESS education

e Contribute to applied ESS communities of practice e.g.

the disaster management cycle



Benefits:

e Growth of inter-institutional, interdisciplinary and
International ESS partnerships in coordination with
existing regional operational and education organizations

* A greater awareness, appreciation and understanding of
ESS principles by more people, contributing to sound
management and decision making

 Local capacity building and awareness raising for
featured themes such as disaster management and
sustainable development




Summary

Earth system science offers a scientific framework for better understanding
the disaster management cycle

ESS education is a powerful tool for building capacity and increasing
awareness of space-based approaches to disaster management

University networks and partnerships can share common learning resources
and deliver content “the last mile”

Universities educate the next generation of decision makers  and teachers,
as well as the scientists and engineers

The NASA/USRA ESSE 21 experience offers lessons learned  Iin capacity
building, awareness raising, etc. (UN-SPIDER activities 3, 4, 11 ...)

USRA seeks to develop and extend international university partner ships
to share applied Earth system science and education resources

USRA is currently working to get to know the international Earth observing and
education community, identify contributions we can make, find partners,
identify potential private, corporate and national government sponsors, and
prepare joint proposals ...

Thank you for your attention!



