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•Host of event: Dr. John Hamre, President/ CEO of CSIS 
•Secondary Host: Mr. Vincent Sabathier, CSIS Director of Space Initiatives 

•Thank you, John, for that kind introduction.  I appreciate your invitation to me to come and speak at 
this esteemed institution. 
•Thank you, Vincent, for this fascinating ongoing series on Global Space.  I am honored to speak as 
part of this series that has highlighted some of the leaders in this field.  
•I am pleased to see such a diverse group of stakeholders in the room today from the private sector, 
government and academia.
•The past three years have seen great growth in international cooperation on space-based Earth 
observations. These successes would not have been possible without the leadership of many of the 
prior speakers in this series as well as those in the room here today.
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Why Earth 
Observations?

Why Earth 
Observations?

Prediction

Prevention

Preparedness

Security

In this talk, I am going to lay out a case for why Earth observations are important, not only to 
scientists, but to each citizen of the world.
Earth observations provide important information to enhance and sustain livelihoods throughout the 
world.  They enable us to predict more effectively, prevent hazards, be prepared for disasters and 
enhance our energy and food security.
•Prediction: Earth observations enable us to have a daily weather forecast that our families can rely on 
– and our economy can rely on in countless areas ranging from agriculture to energy.
•Prevention: Earth observations enable us to prevent damage, injury and death from natural disasters.  
EO information enables us to be prepared for the next hurricane or tornado.  
•More than 90% of natural disaster-related deaths occur in developing countries
•Preparedness: An increasing proportion of the U.S. population and economy are located close to the 
many shores of the U.S. More than half the world’s population lives within 60 km of the shoreline, and 
this could rise to 3/4 by the year 2020.  Enhanced Earth observations in the form of weather and ocean 
products can enable us to be more prepared for the hazards that are inherent to living near the coast 
such as hurricanes and tsunamis.
•Food Security: The droughts in the Western U.S. during the past decade have been difficult for 
farmers in the West.  Thankfully, farmers have been able to use Earth observations to assist them in 
their planning – and those opportunities will continue to grow under new efforts like NIDIS.  

•Unfortunately, in the Horn of Africa those same types of Earth observations are not as readily 
available.  Regional agricultural production has been stagnant – threatening regional food 
security – which has then contributed to the diminishing security and quality of life in that 
region.  
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El Niño

Observations…Observations…

Water Level Station, MA Air Gap Sensor, Gerald Desmond Bridge, CA

DART II Buoy, Thailand
Unmanned Aircraft Vehicle—Manta

Earth Observations – both space-based and in-situ – are important.
•Earth observations, both space-based and in-situ, are critical to assessing and predicting the health 
of the Earth.  Observations are at the crux of what NOAA does every day.
•For example, NOAA plays a critical role in using the space-based and in-situ observations to predict 
El Nino and La Nina, which have a significant impact on our climate, weather, and other 
environmental phenomena.
•Another example is the DART II buoy – and their role in predicting tsunamis.  The observations 
from these devices is key to the prediction of tsunamis like the one that happened in the Solomon 
Islands last week.
•UAVs have the potential to allow us to see weather before it happens, detect toxins before we breathe 
them, and discover harmful and costly algal blooms before the fish do. NOAA is working with partners 
to determine their role in the nation’s environmental security.
•Space-based, aerial and in-situ observations are valuable to the prediction of and preparation for a 
broad range of environmental hazards.  

•While they are valuable on their own, their value increases when their information is 
integrated – as it enables the development of better products for decision making.
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…impact society……impact society…

DemandSupply

•Natural hazards have the potential to impact societies significantly.  Human impacts on the 
environment also have the potential to populations.

•Earth observations, particularly when integrated, have the potential to help us predict for hazards 
more effectively, as well as prepare for and prevent them.

•The economics of environmental trade offs – supply and demand:

•Example: hydropower and water access

•Example: air quality and climate – links to health
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…security……security…

Natural hazards and human-induced disasters can have a significant impact on a region’s security.
•In many cases, Earth observations can provide information that enables such hazards to be predicted 
– minimizing disruption to societies and their security.

(Food security noted on first slide, but the drought picture here shows impact.)

Health Security:
Algal blooms can result in fish deaths and unsafe swimming conditions at beaches – resulting in 
threats to public health.  Flood conditions can also threaten health security in a region as well.   
Contaminated water from chemicals, toxins or sewage can cause or spread disease.  In tropical 
areas, standing water can breed mosquitoes with malaria.

Economic Security:
The container ship, APL Panama, went aground on Christmas Day 2005, in Ensenada, Baja, Mexico 
– attracting hundreds of people to the shore to see the large ship that could not move for days.  It was 
a struggle to get it free, meaning that the electronic goods it was carrying were significantly delayed 
in getting across the Pacific.  With more reliable marine maps, developed with the assistance of 
Earth observation tools, this grounding may have been prevented, reducing economic impacts.  (San 
Diego Union Tribune)
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…and critical 
decisions.

…and critical 
decisions.

Environmental Protection
Endangered Species vs. Hydropower 

Land Use
Urban vs. Agriculture 

Provide the right information, in the right format, at the right time, to the right people, 
to make the right decisions.
•One of the challenges of environmental decision making is having the information to 
weight difficult choices.
•For example: Endangered Species vs. Hydropower – Salmon vs. Industry – Industry vs. 
Industry – Livelihood vs. Livelihood
•For example: Land Use Decisions – A topic of concern at the highest level of government 
to the lowest level of neighborhood meeting.
Earth observations can assist in making the decision that will reap the most benefit for the 
most people.



7

Integrating Earth Observations: Enhancing Environmental Security & Societal Benefits Worldwide 7

NOAA’s Space Assets 
Contributing Global Earth Observations

GOES-11
135° West 

GOES-12
75° West 

GOES-13
114° West

(On-orbit Spare)

2 P.M. Orbit

10 A.M. Orbit

Two polar-orbiting operational satellites; 
one in morning and one in afternoon orbit

Continuity of operations since early 1960s

Two operational geostationary satellites

On-orbit spare

Continuity of operations since 1974 (borrowed 
satellite from Europe, 1991-1994, to maintain two 
satellite continuity)

NOAA has a significant role in contributing civil operational space-based Earth 
observations to enhance environmental decision making.
•NOAA’s Satellite and Information Service provides timely access to global environmental 
data from satellites and other sources to promote, protect, & enhance the Nation's economy, 
security, environment, & quality of life.
•There are significant in-situ resources within NOAA, many of which correspond directly to our 
space-based assets, such as buoys.

GOES Details:
•Two operational geostationary satellites
•On-orbit spare
•Continuity of operations since 1974 (borrowed satellite from Europe, 1991-1994, to maintain 
two satellite continuity)
•Retired GOES-10 moved to 60° West in late 2006 to improve South American environmental 
satellite coverage.

POES Details:
•Two operational polar satellites; one in morning and one in afternoon orbit, yielding 6-hour 
global sampling
•Continuity of operations since early 1960s
•NOAA/EUMETSAT partnership for mid morning orbit with recent launch of Metop A

There are currently 4 DMSP satellites operating.
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NOAA’s Next Generation
Advancing Technology & Access to 

Earth Observations

NOAA’s Next Generation
Advancing Technology & Access to 

Earth Observations

The advanced imager 
(VIIRS) that will be on 
NPOESS shows clear 
improvement in quality

Additionally, VIIRS brings 
a great increase in 
multispectral channels

Existing POES imagery

Imagery improvement through NPOESS 
advancements
(MODIS enhanced example)

OLS AVHRR VIIRS
2 6 22

NOAA is in process of planning its next generation of environmental satellites – NPOESS and 
GOES-R – which will bring significant improvements to our operational space-based Earth 
observations. 
•For example, here is the next generation NPOESS – showing the enhanced resolution and 
increase in multispectral channels associated with the VIIRS instrument.

•The NPOESS instrument suites will offer greatly improved spatial and temporal 
resolution, resulting in better information that goes to forecasters and to policymakers. This 
is an illustration of one improvement using MODIS data.  
•VIIRS’ increase in multispectral channels will also allow us to identify specific 
components of the atmospheric, oceanic and terrestrial aspects of the Earth system.  
These images simulate the improvement between AVHRR and VIIRS capabilities.  
Vegetation, water, and clouds are all revealed in much higher resolution.

Yes, these new assets are expensive – but it is critical to society and its security have these 
satellites operating on a 24x7 basis to advance Earth observations.  
•The enhanced data that these satellites will bring (and GOES-R will bring) will measurably 
improve our ability to predict, prevent and prepare for a broad range of hazards.
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Global Space Assets
Integration & Collaboration 

Yields Global Value

Global Space Assets
Integration & Collaboration 

Yields Global Value

NOAA’s contribution to civil operational space-based Earth observations is significant – but is 
only one component of the global civil space community.
•The major players in civil operational space-based Earth observations are Europe/EUMETSAT, 
Japan, Russia, India and the US.
•To truly reap the benefits of Earth observations it is important to work together with other 
nations to integrate civil space- based observations – together with global in-situ observations.
•It is of particular importance to work together to enable those countries without systems to have 
access to these observations to enhance their prediction and decision making ability.



10

Integrating Earth Observations: Enhancing Environmental Security & Societal Benefits Worldwide 10

Act GloballyAct Globally Model RegionallyModel Regionally Observe LocallyObserve Locally

Act LocallyAct LocallyModel RegionallyModel RegionallyObserve GloballyObserve Globally

Global to Local
Integration is Critical At All Levels

Global to Local
Integration is Critical At All Levels

This slide shows a continuum from global to local and back again… the scale at which 
partnerships between academia, communities, governments and other international entities are 
necessary for development and integration of Earth observations to make decisions.

--a goal is to bring together all the systems we have into one global system of systems that will 
monitor changes in the oceans, the atmosphere and everything in between;

--allowing collection of data at all scales that will drive the models that will help us understand and 
forecast the interactions of ocean, atmosphere, and land.

This is why the nations of the world must come together to realize these benefits together – to 
benefit the world’s citizens. NOAA’s resources are strong and growing stronger – but the their 
value will expand substantially through coordination, collaboration and integration.
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What is GEO?
Group on Earth Observations

What is GEO?
Group on Earth Observations

GEO is an organization 
dedicated to developing and 
instituting a Global Earth 
Observation System of 
Systems, or GEOSS.

For more information:  
http://www.earthobservations.org

GEO is an effort to bring together global space-based and in-situ systems to build a systems of 
systems focused on realizing global societal benefits.
•Governments and international organizations can’t do this alone. 
•NGOs and civil society must work with us as we build this effort to reach the greatest number of 
users. No one knows better than the users what information is of the greatest value.
•The academic, technical and scientific communities must continue their ground-breaking research 
and outreach to stimulate the ongoing development of systems and products that enhance societal 
impacts.
•The private sector also has a role to stimulate the development of cutting-edge systems and 
products. 
•We need to work cooperatively to define appropriate roles, in order to serve the public interest.  
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GEO History and 
Progress

GEO History and 
Progress

EOS I – July 2003, Washington
34 Members + 20 International 
Organizations

EOS II – April 2004, Tokyo
47 Members + EC + 26 International 
Organizations

EOS III - February 2005, Brussels
Nearly 60 Members + EC and 34 
International Organizations
10-Year Implementation Plan

GEO Ministerial Summit—
November 2007, Cape Town

69 Members +EC and 46 
International Organizations
Successfully implementing work plan

The Group on Earth Observations (GEO) is an international partnership leading a worldwide 
effort to build a Global Earth Observation System of Systems (GEOSS) over the next 10 years. GEO 
involves 66 countries, the European Commission, and 46 international organizations. 
History of GEO:
•3 Earth Obs Summits at ministerial level – led to creation of Group on Earth Observations with 
Secretariat in Geneva (housed at WMO) and a 10-Year Implementation Plan for GEOSS.
•Closed out a 2006 work plan at GEO 3 in Bonn, Germany in 2006 and accepted a new 2007-2009 
Work Plan to take us through the first third of GEOSS implementation.  The current work plan is 
focused on the nine societal benefit area foci of GEO.
•Planning for a 4th Earth Observation Summit in November 2007 – a chance to highlight the 
successes and the progress that has been made – and to gain support for the further work that needs 
to be done.
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What is GEOSS?
Global Earth Observation 

System of Systems

What is GEOSS?
Global Earth Observation 

System of Systems

Comprehensive

Coordinated

Sustained

An end-to-end system of 
existing systems 
(both in situ and remote sensing 
observation platforms)
linked with new systems 

GEO is an institution that is seeking to build a comprehensive, coordinated and sustained Global 
Earth Observation System of Systems.  

•GEOSS will be comprehensive, by including observations and products gathered from all 
components required to serve the needs of participating members.
•GEOSS will be coordinated, in terms of leveraging resources of individual contributing 
members to accomplish this system, whose total capacity is greater than the sum of its parts.  
•GEO will also be sustained, by the collective and individual will and capacity of 
participating members.

It seeks to be a distributed system of systems:
•Improves coordination of strategies and observation systems
•Links all platforms: in situ, aircraft, and satellite networks
•Identifies gaps in our global capacity
•Facilitates exchange of data and information  
•Improves decision-makers’ abilities to address pressing policy issues

. 
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usgeo.gov

Coordinating Earth 
Observations in the U.S.

Coordinating Earth 
Observations in the U.S.

U.S. Strategic Plan provides 
the framework for the U.S. 
contribution to GEO

Developing and implementing 
6 Near Term Opportunities 
identified in Strategic Plan

Disasters
(published)

Drought
(published)

Land 
Observation

(under development)

Air Quality
(published)

Sea Level
(under development)

Data 
Management

(under development)

Here in the U.S. – we have a mirror of the intl. organization, working to coordinate observations 
across the US Government and to provide our US contributions to GEOSS. The U.S. plan will be a 
valuable contributor to the global plan. 
•Several others countries also have national plan, including Canada, Japan and South Africa.
U.S. National Approach:
•15 member agencies and 3 White House Offices (NOAA is one of three co-chairs)
•6 areas of high impact – “near term opportunities” – “opps for success”

•Many of these issues are relevant to and are being modeled for international efforts as well.
•The reports on three of these NTOs were just published (Disaster, Drought and Air Quality) 
were just published and are available on the U.S. GEO website.
•The Land Observation and Sea Level NTOs are longer term efforts to develop, but they are 
progressing rapidly.  

•Data management is crucial to each of the other NTOs’ success.  NO DATA MAUSOLEUMS. 
•This is a customer (user) driven process.
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NOAA Satellites & 
The Benefits Of Global 

Earth Observations

NOAA Satellites & 
The Benefits Of Global 

Earth Observations

DisastersHealth

Energy ClimateWater

Weather

EcologyAgriculture Biodiversity
POES Products

GOES Products

Severe Weather over Texas

Hurricane Katrina California Fires

Hurricane Discovery/Track

The heart of the development of GEOSS is in its focus on nine societal benefit areas – health, 
disasters, weather, climate energy, water, agriculture, ecosystems and biodiversity.

Products from NOAA’s GOES and POES satellites are central to global Earth observations – and they 
yield specific benefits here in the U.S. and internationally that benefit society in a quantifiable way..  

Example: Hurricane prediction
•48-hr hurricane track forecasts have improved 3.5% per year on average since 1985, while 
intensity forecasts have improved about 0.8% per year
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GEOSS Implementation 
GeoNetCast Communication & Delivery

GEOSS Implementation 
GeoNetCast Communication & Delivery

Implementation of GEONetCast:

Open exchange of data and information

Worldwide information distribution

Role of members in participating organizations

One of the most important actions to be addressed by GEO is to facilitate the free and open 
exchange of data and information.  
What is GEONetCast?  
GEONetCast is a dissemination system by which environmental satellite and in situ data, 
products, and services from contributions to GEOSS will be transmitted to users through a global 
network of communications satellites, using a multicast, access-controlled, broadband capability.  
The communication satellite costs for each sector of the globe would be funded by one or more 
partners in GEONetCast, and the day to day management of each sector would be under their 
responsibility.  
Commercial communication satellite providers would broadcast using a standard protocol 
interface, such as used for Direct to Home Television or Direct TV transmission. 
Different data streams or products would be available on separate channels.  
The user would decide when to pull a data set onto his terminal and which data are to be managed 
and saved locally.
A critical element of this system is that it will be available for those who do not have access to 
reliable high-speed Internet connection through purchase of a low-cost small satellite dish.
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Information Access = 
Enhanced Environmental 

Security

Information Access = 
Enhanced Environmental 

Security

GEO members strongly focused on capacity building:
Broadening use of Earth observations in developing countries.

Environmental data access can yield enhanced:

Food security (Agriculture, drought planning)
Economic security (energy consumption and alternate sources)
Health Security (disaster preparation, infectious disease prevention)

GEO is also focused on capacity building – enhancing access to data, education and training for 
Earth observations, and the building of sustainable institutions to foster the increased use of Earth 
Obs.
•Seeking to enable increased access to the benefits of Earth observations for all parts of the world –
yielding enhanced food, economic and health security.
•All the technology upgrades in the world are meaningless if we cannot distribute the information to 
those who can make it valuable..  
•Mapping, capacity building, and the development of interoperability and data standards are a 
critical means of providing data that supports GEOSS.  
The main areas of focus for GEO Capacity Building are: 
- To build on existing capacity building efforts, rather than creating new, but duplicative, programs;
-To include capacity building elements within each of GEO’s major initiatives, including 
GEONetCast;
-Leverage existing financial and institutional resources to expand proven capacity building efforts –
including those from donor institutions, national institutions and public-private partnerships.
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Earth Observations Value:
Energy

Earth Observations Value:
Energy

Key example of the value of Earth observations – Energy security:
Earth Observations play a key role not just in the public good arena. Businesses make key decisions
affecting their operations based on information they get from observations.  

•For example, utility companies typically use weather forecasts to determine the mix of coal, 
hydroelectric, nuclear, wind, natural gas and oil plants that will be used to meet consumer 
needs. 

In June 2001, USA Today reported that annual costs of electricity could decrease by an 
estimated $1 billion if we could improve the accuracy of weather forecasts by one degree Fahrenheit.  

•This difference in just one degree of accuracy could impact the decision a utility company 
will make in determining whether to buy electricity from the wholesale market or fire-up an 
expensive natural gas facility to meet increased demand. 

From an energy exploration perspective, Earth observations are also playing innovative roles. 
•New techniques allow us to get a better picture of what is beneath the sea floor.  By the 
introduction of three-dimensional seismic data, we can better understand whether an area 
has potential for energy resources.  Better evaluations result in cost-savings and the 
prevention of wasteful drilling and mining.  Directed drilling and mining efforts would reduce 
strain on the oceanic environment and ecosystems.
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The Benefits of 
Earth Observations

The Benefits of 
Earth Observations

Provide the right information, 
in the right format,
at the right time,
to the right people,
to make the right 
decisions.

In conclusion:
Our goal is not just integration for the sake of integration – but integration where it will provide 
the right information – right format – right time – right people – right decisions.

The right Earth observations make a crucial difference!

We have to remember – this is about bringing the benefits of technology to global citizens.  Not the 
platforms, not the science, not the money, but how, together, we can use observations to bring 
benefits to society and provide the public, governments, organizations, and industry better 
information products for decision making 
- And security of energy, food, health…

It’s about leveraging all of our resources – though it will be costly - nationally, internationally, and 
with the private sector.
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Thank you – I would be happy to take questions.
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