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NASA Per spective on a Compr ehensive Coordinated Earth Observation System

NASA’svison is“Toimprovelife here, To extend lifeto there, Tofind life beyond...”

Building upon 45 years of advancing leadership in aeronautics and gpace activities, NASA
pursues its vison by taking on and accomplishing our bold misson objectives to understand and
protect our home planet, to explore the Universe and search for life, and to inspire the next
generation of explorers.... as only NASA can. NASA plays a leading role in efforts to 1)
Understand Earth's system and gpply Earth system-science to improve the prediction of climate,
westher, and naturd hazards, 2) Enable a safer, more secure, efficient, and environmentaly
friendly ar transportation system; and 3) Create asafer world and improve the qudity of life by
invesing in technologies and collaborating with other agencies, indusry, academia and
internationdl partners. We recognize common goals and objectives for a Comprehensve
Coordinated Earth Observing system.

NASA’s science program is focused on study and understanding of planets, most importantly our
home planet. Over the last two decadess NASA has led a revolution in Earth science,
emphasizing understanding the Eath as an integrated sysem. Naturdly occuring and human
induced change in the Eath sysem have profound consequences for our nation and the world.
Severe weather events caused nearly $12 hillion in damages to the United States in 2001 aone.
The 1997-98 El Nino phenomena had on the order of $25 hillion economic impact in the U.S. In
the summer of 2000, wildfires burned 8.4 million acres in the western US. If an Earthquake the
magnitude of the 1906 San Francisco Earthquake were to hit the Bay area today, it is estimated it
would cause damage on the order of $500 hillion. Of course, such naturd hazards are not
exclusveto the U.S. they have socio-economic impacts to countries around the world.

Eath obsarvation (from locd to globd) and the understanding such observations yield about
Eath system processes are key to predicting future weather, climate and naturd hazards, and to
making sound, science based economic and policy decisons. The Eath Observation Summit
marks the dat of an internationa effort to build an internationa, comprehensive, cooperative
Eath observation system. Socio-economic forces of global development and change present
serious chdlenges to world leaders, decison makers, and inditutions. In cdling for the Earth
Obsarvation Summit, G-8 nations recognize that humanity has entered a new era where human
ingenuity must now be agpplied to developing a deeper underdanding of the Earth’'s complex
gysdems—an understanding that should begin with this internationd Comprehensve Coordinated
Earth Observing System.

NASA'’s Contribution to the Comprehensive Coordinated Earth Observing System

Our patnes and deakeholders use the scientific knowledge, information, and technology
generated by NASA. There is ongoing didog to optimize the process of ranking scientific
questions to be address by future research and enabled by Earth observations. Currently, NASA
has a congellation of 18 active research satellites carrying 80 sensors that deliver observations of
key geophysica parameters that characterize the Earth system. Along with surface and suborbita
gystems, these satdlites produce research-qudity data records to monitor trends and establish
models for prediction of weather, climate and natural hazards. In the coming decade, additiona
missons and new initidives are planned to continue key long-term measurements of geophysica
parameters identified as critica for advancing our ability to characterize, understand, and predict
the Eath Sysem. Beyond measurements, NASA is advancing capabilities to modd the Earth
sysem and is a leading patner in the U.S. Eath Sysem Modding Framework. Over 23
numerical models are included in the NASA partnership network of academic inditutions and
federa research labs. These models serve as important platforms for smulating Eath system
processes and providing key predictive outputs. NASA's Earth Science Applications program
develops partnerships and capecity that enables the Agency’s science results, modeling output,
and technology to serve society. NASA’s Earth Observing Data Information System provides
global access to the measurements and climate data records representative of a Comprehensive
Coordinated Earth Observation System.
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The importance of Eath sysem science to society has led NASA to adopt a planning and
implementation framework that is science-driven and results-oriented. We recognize a
continuum from Eath sysem science research to Earth science gpplications, which is to be
traversed via a systematic agpproach that integrates observations, research and data andyss,
modeling, scientific assessments, and decison support tools. It is a framework defined by
making contributions to integrated solutions tailored to address societd needs. The framework
seeks to:

Identify and rank by priority frontier science questions with the globa Eath science
community.

Sponsor and conduct research that defines the requirements for the observing systems
required, andyzes the resulting observations, and develops the understanding needed to
mode the processes involved.

Desgn and implement an integrated observing drategy with partners that encompasses
satellite, sub-orbitd, surface and sub-surface based platforms needed to collect the types and
qualities of observations required, and the information systems needed for stewardship of the
data

Employ measurement, monitoring, and verification observetions to produce information
products and initiaize and improve and apply Earth system models.

Record new scientific discoveries and conduct assessments useful for decison-meking by
governments, businesses, and citizens.

Work with partner agencies to benchmark the improvement in their decison support tools.

Interact with international partners on key science, societd application, or technology issues.

Make avalable the knowledge we generate to the education community, and assst them in
creating tools to teach Earth science.

Ensure that we invest in the educationd tools needed to guarantee the intellectud capita
necessary in generations to come for responsible stewardship of these laudatory goals.

NASA’'s Potential _Contributions to_a Comprehensve Coordinated Earth Observation
System

Severd features of NASA’s agpproach to Earth system science research are are directly in line
with the Comprehensve Coordinated Earth Observation System. The firgt is the concept of
dudying the Eath as a sysem. The view from space provides deep ingght of the
interconnections among continents, oceans, atmosphere, ice and life. It is these interconnections
that motivate the study of planet Earth as an integrated physical and biologica system.

This leads to the second feature —that of designing and implementing an end-to-end, systemétic
gpproach to posing and answering Earth science questions.  With the help of the Earth science
community at large, NASA sdects research questions on the leading edge of science, which are
important to society, and for which remote senang can make a defining contribution.  We then
bring to bear the basc research, observing capability, advanced technology, and computationd
modeling needed to answer the questions, and the partnerships with operational organizations
that can deliver results to society.

The third feature of NASA’s gpproach is partnership. While we pursue answers to science
questions in an end-to-end way, we do so in partnerships with others in every step of the process.
We have internationa partnerships in nearly dl our obsarving sysem programs, with other
nations gpace agencies in sadlite missons and with non-space faring nations in in Situ
obsarving systems.  We ae active paticipants in many international research programs,
including the World Climate Research Program, the Internationd Geosphere/Biosphere
Programme, the World Meteorological Organization, and we engage the academic community
through open, peer-reviewed solicitations comprising one-fourth of our annua budget. We have
extengve rdaionships with the U.S indudrid and commercid communities to bring privae
sector expertise to bear on public sector challenges.
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A fourth feature of our approach is innovation. As a research and technology agency, NASA
continually creates new technologies and techniques to make new measurements possble.  To
the extensve aray of passve remote sensng capabilities now in orbit, we are working to add
active remote sensors, radars and lidars that enable three-dimensond profiles of the structure of
the atmosphere, land surface, oceans, and ice caps. And we are working to leverage ongoing
revolutions in computing and communications technologies to endble the vast quantity of new
observation datato be exploited effectively for research and applications.

Expectations and Challenges

As we look ahead together with our partners, we have high expectations for the future. Through
participation in the Committee on Earth Observing Satdlites and its partnerships with the World
Meteorologicd Organization and others, we pioneered the concept of an integrated globd
observing strategy dmost a decade ago. The didog and pilot projects conducted under this
ruoric by NASA and others lad the groundwork for the Comprehensive Coordinated Earth
Obsarvation System envisioned by this Summit.

Severd chdlenges lay ahead. One is assuring effective trandtions of new capabilities from
research to operationd sysems. The next generation polar-orbiting operationad environmentd
satdlites in the U.S. and Europe are one example of the progress. Ancther is the plan to
trangtion NASA/CNES ocean dtimetry to NOAA and EUMETSAT towards the establishment
of a sustained climate observing system. The world's space research agencies are developing
many innovative capabiliies, and we must patner effectively with our operaiond agency
counterparts to assure the new understanding derived from them can be exploited to improve the
essentia services these operationa agencies provide.

A second chdlenge is to maintain and extend the policy of full and open data access & minimd
cod to dl users, especidly for scientific exploration and humanitarian needs. The progress of
science and the improvement of public services both require a data policy that promotes the
broad, ready use of environmenta information in our economies and societies.

A third chdlenge is to faclitate the broadest paticipation in Eath sysem science and
environmental research.  The integrated, comprehensve obsarving sysem we desgn must be
based on a architecture, standards, and protocols that easily accept new observing and data
management components, be they satdlites, ground or oceanbased sensors, adong with
computational resources, or scientific research and assessments.  Potentid partners must find
ready entrance a both the organizationa and technica levels.

Kesping the ultimaie god in mind, a fourth chdlenge is to aswure that the results of our
obsarvation and research programs improve essentid public services and qudity of life by
faclitating ther use in the decison support sysems as an integrd component of globa
information infrastructure. This requires focused efforts to sdect high-payoff applications that
can benefit from Eath observations, to identify specific decison support sysems, such as
weether prediction models, agricultural yield forecasts, and energy generation and distribution
management systems, that can be upgraded to incorporate Earth observation and modd results,
and then to benchmark (measure) the potentid improvement to these systems possible from use
of thisinformation.

NASA bdieves the GEO framework has enormous potentid to create new scentific
underdanding, to fud economic vitdity, and to improve the qudity of life for al of planet
Eath's inhabitantss We look forward to working with partner agencies, nations, and
organizations to make this vison aredity for our generation and those to follow.



