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“Americans have made remarkable progress in protecting our environment while ensuring a strong and
competitive economy. Through the Global Earth Observation System of Systems, launched by my
administration only three years ago, nearly 60 nations and the European Commission are developing and
linking observation technologies to enhance our ability to identify and address critical environmental,

economic, and societal issues.”
President George W. Bush
Letter to the Forum on Earth Observations, La Jolla, California, February 14, 2006

“Prediction is a difficult art when addressing the complexity of Earth processes. How do we
account for phenomena as diverse and poorly understood as seismic fault dynamics, climate
variation, or the ecological intricacy of a wetland? Observations are the only means for

deciphering nature's complexities.”
José Achache, GEO Secretariat Director
French Senate, Paris, October 2, 2005

“The G8 made a commitment at Evian to strengthen international cooperation on global Earth
observations. We will continue to exercise leadership in this area, and welcome the adoption of the 10-
year implementation plan for the development of the Global Earth Observation System of Systems
(GEQSS)... We will move forward in the national implementation of GEOSS in our member states

[and] support efforts to help developing countries and regions obtain full benefit from GEOSS...”
G8 Gleneagles Plan of Action 2005

Climate Change, Clean Energy and Sustainable Development

G8 Summit, Perthshire, Scotland, July 6-8, 2005

“We affirm the role of the Global Earth Observation System of Systems (GEOSS) where key national
and intergovernmental operators of Earth observation systems as well as UN agencies, such as the
Intergovernmental Oceanographic Commission, participate to ensure a coordinated and compatible
monitoring capacity that balances the need to gather data on a global scale with the need for rapid and

effective dissemination.”
G8 Gleneagles Response to the Indian Ocean Disaster and Future Action on Disaster Risk Reduction
G8 Summit, Perthshire, Scotland, July 6-8, 2005

“These new observational and predictive abilities won't just change how we produce food and fiber; they
will revolutionize it..Progress just doesn't happen by itself. It is the result of big ideas, hard work and
cooperation. The system is a big idea, so now it's time for the hard work...We have the power to create

this tremendous world-changing, life-changing tool.”
Secretary of Agriculture Mike Johanns
Agribusiness and Earth Observations Forum, U.S. Chamber of Commerce, Washington, DC, May 20, 2005

“A major driving force behind GEOSS is the need to provide early warning of natural disasters such as
tsunamis as well as earthquakes, floods and storm surges. The value added of GEOSS is that, through its
comprehensive and integrated architecture, the limitations of single systems can be overcome and the
benefits of multipurpose usage can be maximized. It therefore makes every sense to develop a global

tsunami warning system as part of the GEOSS architecture.”

UNESCO Director General Koichiro Matsuura

International Coordination Meeting for the Development of a Tsunami Warning and Mitigation System for the Indian
Ocean Within a Global Framework, UNESCO, Paris, March 3, 2005



“I don’t think | am overstating it when | say that | believe this integrated observing system will be one of
those rare technologies that will fundamentally change the way we live, the way we make policy
decisions, and the way we manage scarce and precious resources...The United States is making the
commitment to move earth observation to the next level to benefit the next generation. This is one of

President Bush’s environmental priorities.”
Secretary of Commerce Carlos M. Gutierrez
Earth Observation Summit Ill, Brussels, Belgium, February 16, 2005

“We cannot understate the far-reaching contribution that GEOSS will bring to a "sustainable world"- in
other words a world where the relationship between humankind and the planet will be sustainably

enhanced.”
Canadian Environment Minister Stephane Dion
Fifth Meeting of the Ad Hoc Intergovernmental Group on Earth Observation, Ottawa, Canada, November 29, 2004

“The tools provided by GEOSS will aid us in managing watersheds and drinking water, food,
transportation, energy, housing, disease outbreaks, and the general well-being of the Earth’s inhabitants.
These tools will help us make decisions that help us to sustain people, promote prosperity and protect

our planet...Potential benefits are limited only by our imaginations.”
EPA Administrator Mike Leavitt
Earth Observation Summit Il, Tokyo, Japan, April 26, 2004

“Some people say that environmental protection hinders economic development, but I disagree with this.
I think that environmental protection and economic development can both be achieved through the

power of science and technology.”
Japanese Prime Minister Junichiro Koizumi
Welcome Remarks at the Earth Observation Summit Il, Tokyo, Japan, April 25, 2004

“It is unique that you would get three American Cabinet officers hosting an event like this, but it is that
important to us and for us...The future of countries, large and small, developed and developing, depends
upon the global ecosystem that embraces and sustains us all. Whether we are talking about geophysics
or geopolitics, our 21st century world is profoundly interconnected...In such a world, the strong
partnership between science and statecraft is critical to meeting a range of global challenges, from

sustainable development to preventing the spread of infectious disease to protecting the environment.”
Secretary of State Colin L. Powell
Earth Observation Summit, Washington, DC, July 31, 2003

“Working together, our nations will develop and link observation technologies for tracking weather and
climate changes in every corner of the world, which will allow us to make more informed decisions
affecting our environment and economies. Our cooperation will enable us to develop the capability to
predict droughts, prepare for weather emergencies, plan and protect crops, manage coastal areas and

fisheries, and monitor air quality.”
President George W. Bush
Earth Observation Summit, Washington, DC, July 31, 2003



Socio-Economic Imperatives

Over the next decade, a Global Earth Observation System of Systems (GEOSS) will
revolutionize our understanding of Earth and how it works. The multi-year Strategic Plan for the
U.S. Integrated Earth Observation System will be a vital contributor to GEOSS.

With benefits as broad as the planet itself, the U.S.-led initiative promises to make people and the U.S.
and global economies healthier, safer and better equipped to manage basic daily needs. The aim is to
make 21 century technology as interrelated as the planet it observes, predicts and protects, providing
the sound science on which sound policy and decision-making must be built.

The goal is to help keep people and property out of harm’s way, and help U.S. industry remain
proactive — in manufacturing new products that appeal to broad markets, in developing innovative
technologies that help solve evolving world problems, and in anticipating barriers that impede
distribution of goods.

With the ministerial-level support of over 70 countries, the European Commission and active
participation of more than 50 international organizations, GEOSS will emerge as an integrated,
comprehensive and sustained global network that links new and existing technologies in space, in the
ocean and on land. Where required, it will support the building of new observation capacities. By
providing a planning framework for systems, data and vital information, GEOSS will enable scientists
and policy makers in the U.S. and throughout the world to design, implement and operate compatible
systems.

Underpinned by science and technology, the availability and application of operational data will
transform the way we relate and react to our environment, yielding significant societal benefits
through improved human health and well-being, environmental management and economic
growth.

Progress can be realized most quickly in nine societal benefit areas where work is already underway.

These benefit areas reflect those of the Strategic Plan for the U.S. Integrated Earth Observation
System and closely parallel the benefit areas of the 10-year international plan:

Improve Weather Forecasting

Reduce Loss of Life and Property from Disasters

Protect and Monitor Our Ocean Resource

Understand, Assess, Predict, Mitigate and Adapt to Climate Variability and Change
Support Sustainable Agriculture and Combat Land Degradation

Understand the Effects of Environmental Factors on Human Health and Well-Being
Develop the Capacity to Make Ecological Forecasts

Protect and Monitor Water Resources

Monitor and Manage Energy Resources

http://www.noaa.gov/eos.html
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46 Participating Organizations

AARSE: African Association of Remote Sensing of the
Environment

ADIE: Association for the Development of Environmental
Information

APN: Asia-Pacific Network for Global Change Research
CEQOS: Committee on Earth Observation Satellites
CGMS: Coordination Group for Meteorological Satellites
DIVERSITAS

ECMWEF: European Centre for Medium-Range Weather
Forecasts

EEA: European Environmental Agency

ESA: European Space Agency

ESEAS: European Sea Level Service

EUMETNET: Network of European Meteorological
Services/Composite Observing System

EUMETSAT: European Organization for the Exploitation
of Meteorological Satellites

EuroGeoSurveys: The Association of the Geological
Surveys of the European Union

FAO: Food and Agriculture Organization of the United
Nations

FDSN: Federation of Digital Broad-Band Seismograph
Networks

GCOS: Global Climate Observing System

GSDI: Global Spatial Data Infrastructure

GOOS: Global Ocean Observing System

GTOS: Global Terrestrial Observing System

IAG: International Association of Geodesy

ICSU: International Council for Science

IEEE: Institute of Electrical and Electronics Engineers

IGBP: International Geosphere-Biosphere Program

IGFA: International Group of Funding Agencies for Global

Change Research

IGOS-P: Integrated Global Observing Strategy
Partnership

IHO: International Hydrographic Organization

IISL: International Institute for Space Law

INCOSE: International Council on Systems Engineering

I03C: International Ozone Commission

IOC: Intergovernmental Oceanographic Commission
ISCGM: International Steering Committee for Global Mapping
ISDR: International Strategy for Disaster Reduction

ISPRS: International Society for Photogrammetry and Remote
Sensing

OGC: Open Geospatial Consortium

POGO: Partnership for Observation of the Global Ocean

SICA/CCAD: Central American Commission for the
Environment and Development

SOPAC: South Pacific Applied Geoscience Commission

UNCBD: United Nations Convention on Biodiversity
UNEP: United Nations Environment Programme
UNESCO: United Nations Educational, Scientific and Cultural

Organization

UNFCCC: United Nations Framework Convention on Climate
Change

UNITAR: United Nations Institute for Training and Research

UNOOSA: United Nations Office for Outer Space Affairs

UNU-EHS: United Nations University Institute for Environment
and Human Security

WCRP: World Climate Research Programme

WMO: World Meteorological Organization



Progress can be realized most quickly in nine societal benefit areas where work
is already underway. These benefit areas reflect those of the Strategic Plan for
the U.S. Integrated Earth Observation System and closely parallel the benefit
areas of the Global Earth Observation Systems of Systems (GEOSS).



Improve Weather Forecasting

Weather- and climate-sensitive industries, both
directly and directly, account for about one-third of
the nation’s GDP, or $3 trillion [1]. Every year tens of
thousands of lives are lost needlessly and many
billions of dollars in avoidable economic impact
result because of the inability to reliably forecast and
warn decision makers and the public about
impending weather hazards. In the U.S. and
worldwide, just about every sector, including public
health, agriculture, energy, construction, finance and
tourism is affected directly by severe changes in
temperature, precipitation and other conditions.
Improving the accuracy, timeliness and reliability of
weather information through the U.S. integrated
Earth Observation System will reduce losses and/or
cut costs and extend lead-time weather forecasts to

U.5. Depart t of C !
National Oceanig%idrmstrr:'u:sph:??cm:éﬁqeinislration keep peOpIe and prOperty out of harm’s way.

e Each year $6 billion is lost because of air traffic delays, 70 percent of which are attributed to weather [2].

¢ In the U.S., improving the accuracy of weather forecasts by just one degree Fahrenheit could potentially
cut annual electricity costs by at least $1 billion [3].

e Worldwide agricultural benefits from better El Nifio forecasts could exceed $500 million per year [4].

o Between 1993 and 2002, the number of wildfires averaged 101,000 annually, burning an average
4,663,000 acres. In 2003, the cost of fighting fires on federal land alone totaled $1.3 billion [5].

¢ Better preparation, response and mitigation could reduce the average annual cost of storm-related
disasters by $700 million annually [e].

e Improved flash and river forecasts will save lives and an estimated $240 million per year in flood
losses [7].

¢ Reducing the length of coastline under hurricane warnings saves at least $640,000 per coastal mile in
evacuation costs and other preparedness actions [s].

With the U.S. Integrated Earth Observation System, improvements could be expected in regional
forecasting of wind and snow, winter storms on the local level, tornado lead-time and hurricane
landfall accuracy. Aviation safety could be improved through better knowledge of volcanic ash
emissions. More accurate predictions could result in significant savings for the energy industry.
Transportation costs for transoceanic ship routing could be cut through better knowledge of sea
surface wind and ice.

http://www.noaa.gov/eos.html

National Oceanic and Atmospheric Administration (NOAA)
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Reducing Loss of Life and Property from Disasters

In the U.S., the costs of loss of life and
property, response and recovery, and social
and economic disruption are conservatively
estimated to be $20 billion per year [1]. The
loss of life is tragic yet relatively low because
of the disaster management systems already
in place. The economic costs are staggering.
Floods average 80 deaths yearly with costs
of $5.2 billion [2]. Landslides cause 25 - 50
deaths annually, with costs of $2 billion [3].
Disasters in other countries can also affect
U.S. assets and interests. One disaster can
also breed another, such as the disease
Post-Tsunami outbreaks that can follow floods. Improving
Satellite Image the capability to assess, predict, monitor and
respond to hazardous events is key to
reducing their occurrence and severity, and
relies heavily on the use of information
U.S. Geological Survey derived from well-designed and integrated
Earth observation systems.
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¢ In a typical hurricane season, NOAA’s National Weather Service forecasts, warnings and associated
emergency responses result in a $3 billion savings. Two-thirds of this savings, or $2 billion, is
attributed to the reduction of hurricane-related deaths. One-third, or $1 billion, is attributed to
reduced property damage as a result of preparedness [4].

¢ National implementation of the Advanced Hydrologic Prediction Service will save lives and an
estimated $240 million per year in flood losses and will contribute an estimated $520 million per year
in economic benefits to water resources users [5].

e Between 1980 and 2003, the U.S. sustained 58 weather- or climate-related disasters with damages
and costs exceeding $1 billion per event. Total inflationary-adjusted direct losses were over $350
billion [6].

o Between 1993 and 2002, the number of wildfires averaged 101,000 annually, burning an average
4,663, 000 acres. In 2003, the cost of fighting fires on federal land alone totaled $1.3 billion [7].

¢ Reducing the length of coastline under hurricane warnings saves at least $640,000 per coastal mile
in evacuation costs and other preparedness actions [s].

Effective mitigation measures can forestall major economic and ecological disasters. In November
2002, the Denali earthquake caused surface ruptures along 209 miles of the Denali Fault, which
passes beneath the pipeline carrying 17 percent of the U.S. domestic oil supply with a daily value of
$2.5 million. Yet this event, the largest onshore U.S. earthquake on record, did not break the pipeline
because of engineering requirements based on geologic studies. [9]

http://www.noaa.gov/eos.html

National Oceanic and Atmospheric Administration (NOAA)
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Protect and Monitor Our Ocean Resource

Living ocean resources, such as fish, marine
mammals, corals and kelp, and non-living
resources, such as shoreline, sand, oil and gas
reserves and sea water itself, account for a
significant portion of the U.S. economy. Coastal
areas alone provide 28 million jobs, millions of
dollars in goods and services, and tourist
destinations for over 180 million Americans
annually [1]. Travel and tourism is America’s
largest employer and second largest contributor to
the GPD, generating over $700 billion each year
[2]. Yet pollution has rendered 44 percent of tested
U.S. estuaries and 12 percent of ocean shoreline
waters unfit for uses such as swimming, fishing or
g supporting aquatic life [3]. Managing coastal and

U.S. Department of Commerce ocean resources effectively will require accurate
Mational Oceanic and Atmospheric Administration information from an integrated observing system
that allows for detecting and predicting the causes
and consequences of changes in our fragile ocean
resource.

¢ Coastal states earn 85 percent of all tourism revenues [4].

e California’s coastal communities contribute more than $17 billion and 370,000 jobs to the state’s
economy [5].

e In 2000 — 2001, reefs in southeast Florida supported activities generating about $4.4 billion in local
sales, almost $2 billion in local income, and over 71,000 jobs for four counties [e].

e The commercial fishing industry adds over $28 billion yearly to the economy [7].

¢ The U.S. manages offshore activities that generate 30 percent of America’s domestic oil and 21 percent
of America’s domestic natural gas, collecting over $8 billion in annual revenues. [s].

e U.S. aquaculture sales total almost $1 billion per year [9].

A basic objective of ocean observing systems for the coming decade is to help generate optimal value to
society from our nation’s oceans and coastal resources in a sustainable, economically viable and
environmentally healthy manner. Priorities include ensuring food security through sustainable
management of natural and aquaculture fisheries, improving water quality and management of sediments
and shorelines, promoting safe, free transit and navigation, and minimizing and/or mitigating the
occurrence of coastal and ocean-related hazards. Through the U.S. Integrated Earth Observation
System, these priorities will promote healthy coastal and ocean environments that ensure sustained
ecosystem health for human and other populations.

http://www.noaa.gov/eos.html

National Oceanic and Atmospheric Administration (NOAA)
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Understand, Assess, Predict, Mitigate and Adapt
to Climate Variability and Change

Scientific evidence suggests that a complex
interplay of natural and human-related forces
may explain why Earth’s climate undergoes
continuing change on seasonal, annual, decadal
and longer timescales. Many scientific
observations also indicate that, when compared
to the historical record, Earth may now be
undergoing a period of more rapid change on
these time scales. Therefore, better preparation
for any impact due to climate variability and
change requires better understanding of the
causes and effects. According to the National
Academy of Sciences, improved global
observation is a fundamental need for filling
knowledge gaps in climate science. Noting that
climate models are based on observations and
“...the observing system available today is a
composite of observations that neither provides
the information nor the continuity in data needed
to support measurements of climate variables,”
the Academy has called for the creation of a
long-term observing system able to fill the
existing gaps.

¢ 15-20 percent of the GDP originates in climate-sensitive industries. The economic impact of
events, such as the 1997-98 El Nifio, likely exceeded $10 billion [1].

¢ A better understanding of greenhouse gas accounting and carbon management would greatly
facilitate decision-making related to sustainable development of terrestrial, oceanic and
atmospheric resources [2].

e In the U.S., where agriculture and forestry are a $100 billion industry, drought, excessive rainfall,
and late spring frosts can have a detrimental effect on crops and our national economy [3].

¢ By providing information essential to building frost-free foundations, NOAA Satellites and
Information’s Air-Freezing Index reduces construction costs by $330 million annually, saving an
equivalent of 8.6 million gallons of heating fuel [4].

End-to-end support is needed to make good use of climate information. The climate observing
system must be linked to an integrated data system that provides full and open access, which in
turn links to tools that support the generation and access to climate information that is essential to
informing decisions related to adaptation and mitigation of climate change. Sound decision-
making will benefit the broad range of businesses, organizations and individuals that will put
climate information to work in local, regional, national and global contexts.
http://www.noaa.gov/eos.html

National Oceanic and Atmospheric Administration (NOAA)
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Support Sustainable Agriculture and Forestry
and Combat Land Degradation

Improved Earth observations, models and predictions of
critical parameters, such as weather, erosion, fires and
invasive species, are required for farmers, ranchers and
foresters whose effectiveness depends on receiving
timely, accurate information to maximize yields, protect
their land, and safeguard national priorities, including food
production and the U.S. economy. Agricultural, forest,
pasture and range landscapes are essential for
commodity production, sources of water for municipalities
and industry, wildlife habitat, and many other services.
Landscape health affects air and water quality and has
potential consequences for human health. Production
security provides a foundation for domestic and
international economies. Coupled with an accelerating
population that is generating added demand for

. - resources, generating more waste, and straining the

U.S. Department of Agriculture capacity of our environment to support human activity,
sustainable land use and preventing land degradation
have become U.S. and international priorities.

¢ Of the nearly 2.3 billion acres of land in the U.S., about 650 million acres, or 28 percent, are owned
by the federal government. About 90 percent of all non-federal land, about 1.5 billion acres, is
cropland, rangeland, pastureland, and private non-industrial forestland managed by millions of
individuals [1].

e Each year, ecosystems provide over $200 billion in added value to the U.S. economy. Other key
benefits include: air and water purification; waste detoxification and decomposition; pollination of
crops and natural vegetation; maintenance of biological diversity; and recreation [2].

e In 1999, 25 percent of U.S. harvested cropland and 32 percent of pastureland were affected by
drought, with farm net income losses of approximately $1.35 billion. Severe areas of the Northeast
bore 62 percent of these losses [3].

e In 2000, during the spring-summer western fire season, nearly seven million acres burned and
damage costs totaled about $2 billion [4].

e By 2025, over 70 million rural acres are projected to be developed for urban and other use, with
most of this land forestland [5].

Earth observations are now used widely to assess production and the condition of resources
at a point in time, but there is a need to move beyond “snapshot” assessments.
Incorporating observations into models that can be used to predict yield or the status of
resources as a consequence of future climate, management and other factors is vital to
ensuring food security, marketplace competitiveness, production efficiency and improved
risk management. Ongoing monitoring will detect the progress of recovery from episodic
and severe weather, over-use and pest infestation. It will also support landscape health and,
in turn, human health.

http://www.noaa.gov/eos.html National Oceanic and Atmospheric Administration (NOAA)
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Understand the Effect of Environmental Factors on
Human Health and Well-Being

Malaria and cholera killed nearly 3 million people
in 2003. West Nile virus has been detected in 47
states. [1] What if we could reduce the incidence or
even eliminate the most virulent cases of such
diseases? Suppose we could understand the
factors behind chronic diseases with potential links
to environmental exposures, such as breast
cancer, Parkinson’s disease and asthma? Data
and data products required to fill current, wide
gaps in assessing environmental links accurately
will be an outcome of the emerging U.S.

Integrated Earth Observation System. Among the
many health issues with Earth observation needs
are air, marine and water pollution; stratospheric
ozone depletion; persistent organic pollutants;
nutrition; and the monitoring of weather-related
disease vectors.

Mational Institute of Environmental Health Services

¢ Over one billion people in the world are without safe drinking water [2].

e At an annual cost of $325 billion, chronic disease in the U.S. reportedly contributes to more than half of
all deaths and illnesses [3].

e Asthma affects over 31 million Americans, about one-third of them children — and the rate has risen 25
percent since 1999 [4].

¢ Pollution has rendered 44 percent of tested U.S. estuaries and 12 percent of ocean shoreline waters
unfit for swimming, fishing or supporting aquatic life [s].

¢ Human sickness and death from tainted seafood resulted in lost wages, medical treatment and
investigation averaging $22 million per year [s].

e In the U.S., the economic impact of harmful algal blooms averages $49 million annually, but individual
outbreaks can exceed the annual average [7].

¢ Over the last two decades, outbreaks of Pfiesteria and other aquatic diseases were responsible for an
estimated $1 billion dollars in economic losses [s].

All components of the U.S. Integrated Earth Observation System and global system will contribute to
improving human health and well-being. Earth observations leading to better air quality data and
capability to predict air pollution episodes will contribute to improvements in human health via reduced
incidence of acute asthma attacks and deaths from chronic respiratory diseases, fewer air pollution-
related emergency room visits, and fewer days absent from school or work. Earth observations will greatly
improve the flow of health-related environmental data to the health research, service provider, and policy
communities.

http://www.noaa.gov/eos.html
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Develop the Capacity to Make Ecological Forecasts

With basic mathematics and modeling approaches for
ecological forecasting in their infancy, forecasting
species and environmental changes represent
formidable scientific challenges. Yet short- and long-
term ecological forecasting are critical if we are to
reduce environmental threats and sustain the wide
range of ecological services upon which humankind
depends. Examples of assessment questions related
to short-term (3-24 month) forecasts could include
asking which areas are and are not vulnerable to
invasive species spread; asking which forests and
woodlands are most likely and least likely to
experience catastrophe fires over the next fire
season; and asking which areas are likely to produce
normal, above average yields or crop failures.
Examples of assessment questions related to long-
term (5 — 50 years) forecasts could include asking
which marine, coastal and estuarine ecosystems are
at greatest risk given scenarios of future
T i otwe ey for environmental change, and which policies and/or
management scenarios will best reduce these risks.

¢ National implementation of the Advanced Hydrologic Prediction Service will save lives and an
estimated $240 million per year in flood losses and will add $520 million per year in economic
benefits to water resource users [1].

e During 1980 — 2003, the U.S. sustained 58 weather- or climate-related disasters, with damages and
costs exceeding $1 billion per event. Total inflation-adjusted direct losses from these events were
more than $350 billion [2].

e Over all, the 1997-98 EI Nifio is estimated to have cost the U.S. about $25 billion. Property losses
were $2.6 billion. Crop losses approached $2 billion [3].

e The impact of harmful algal blooms on commercial fisheries averages about $18 million per
year [4].

¢ Human sickness and death from tainted seafood resulted in lost wages, medical treatment and
investigation averaging $22 million per year [5].

¢ Pollution has rendered 44 percent of tested U.S. estuaries and 12 percent of ocean shoreline unfit
for uses such as swimming, fishing or supporting aquatic life [s].

Ecological forecasting is essential to understanding potential changes in ecological services before
they happen, and critical in developing strategies to offset or avoid catastrophic loss of services.
Services range from promoting human health and well-being, protecting water resources, and
protecting and managing terrestrial, coastal and marine ecosystems; to understanding, assessing and
mitigating the impact of climate change, and identifying options for sustainable agriculture and
reversing and combating land degradation. http://www.noaa.qgov/eos.html
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Protect and Monitor Water Resources

The availability and quality of freshwater for humans
are critical factors influencing the health and
livelihoods of people across the nation. Throughout
the world, over one billion people are currently without
safe drinking water [1]. With a $6 - $8 billion annual
impact, drought is a threat to economic stability and
America’s prosperity [2]. Continued growth in human
populations and water use, continued degradation of
water supplies by contamination, and greater
recognition of the need for freshwater to support key
eco-system functions may contribute to increasing
scarcity and conflict over water supplies. Gaps in data
and data products, and increasing challenges to
resource management, must be addressed through
an integrated approach to securing reliable
information about vital freshwater resources.

U.S. Environmental Protection Agency

o Just 2.5% of the world’s water is fresh. Only 0.3% is available from rivers, lakes and reservoirs, and
30% from groundwater. The rest is stored is stored in glaciers, ice sheets and other inaccessible
places. Yet nothing on Earth can survive without it [3].

e If current consumption patterns continue, two of every three persons worldwide will live in water-
stressed conditions by 2025 [4].

o Water-related diseases are among the most common causes of illness and death, killing over 5 million
people every year, more than 10 times the number of people killed in wars [5].

¢ Once confined primarily to arid parts of the U.S., water conflicts are becoming increasingly common in
humid areas as well [s].

¢ Potential for changes in climate creates even stronger need for dependable information about the
status of freshwater resources [7].

As one key example, the Great Lakes, holding one-fifth of the Earth’s freshwater, continually
face extremes in natural phenomena, such as storms, erosion, climate variability and varying
water levels, all of which influence water quality and efforts to restore habitat. Population growth
will add to the management issues. Increased observations and systems, coupled with other
resources, will foster a range of restoration activities, including wetlands banking, use of
dredged material to enhance fish and wildlife habitat, fisheries management, improved water
quality, and prevention and control of invasive species.

http://www.noaa.gov/eos.html
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Monitor and Manage Energy Resources

With energy production levels becoming

_ s increasingly out of balance with the demand for
-, energy resources, and long-term global demand
forecast to grow perhaps three- to five-fold over the
course of this century, [1] improved Earth
observation capabilities will be key. They will be vital
in creating data management, modeling and
decision-support systems that optimize energy
production, use and distribution. Already an
important user of Earth observation-derived
information and products, the energy industry
requires weather and climate data and data related
to extreme events for energy usage forecasts.
Climate statistics and predictions are key to long-
term supply planning. Marine forecasts are essential
to offshore drilling and providing critical information
on a range of conditions, including wind, waves,
surface temperature and threats, such as severe
storms and hurricanes. Assessing greenhouse gas
emissions and monitoring air pollution and air quality
are also essential to the effective management of
our vital energy resources.

U.S. Department of Energy

¢ In the U.S., improving the accuracy of weather forecasts by just one degree Fahrenheit could
potentially cut annual electricity costs by at least $1 billion [2].

¢ Improving weather forecasting accuracy will provide information critical to timely, safe and cost-
effective transport of energy resources [3].

e With improved temperature forecasts, even a small utility could save at least $500,000 annually [4].

¢ With accurate environmental data, the building industry could design and construct buildings that
use 50 percent less energy -- at no increase in construction cost. This is key because residential,
commercial and institutional buildings account for about one-third of primary global energy demand;
in the U.S., buildings account for 65 percent of electricity use [5].

¢ With effective use of accurate rainfall forecasts in hydro operations, Duke Power president Bill Coley
indicated that the utility can save several million dollars annually in preventing “wasted” water —
water moved past the hydro station but not used for hydroelectric generation [6].

¢ By providing information essential to building frost-free foundations, NOAA Satellites and
Information’s Air-Freezing Index reduces construction costs by $330 million annually, saving an
equivalent of 8.6 million gallons of heating fuel [7].

Future growth of the U.S. and global economies will depend on sustained, secure and
reasonably priced energy. GEOSS outcomes in the energy area will support environmentally
responsible and equitable energy management; better matching of supply and demand,;
reduced risks to energy infrastructure; more accurate inventories of greenhouse gases and
pollutants; and a better understanding of renewable energy potential.
http://www.noaa.gov/eos.html
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