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GEOSS will serve 9 Societal Benefit Areas

1. Reduction and Prevention of Disasters
2. Human Health and Epidemiology
3. Energy Management
4. Climate Change
5. Water Management
6. Weather Forecasting
7. Ecosystems
8. Agriculture
9. Biodiversity
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Any Single Problem Requires Many 
Data Sets

A Single Data Set Will Serve Many 
Communities
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GEOSS conceptual architecture

A Global, 
Coordinated, 

Comprehensive and 
Sustained System 
of Earth Observing 

Systems
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GEOSS conceptual architecture

Satellites 1, 2,3 … In situ, airborne

Satellite data catalogues Sensor webs

Sat derived In situ derived

Integrated intermediate 
products

Multi-user 
intermediate 
products

Interoperable 
catalogues

Observing 
Systems

Data 
Mgmt 
System
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• GEOSS 10-Year 
Implementation Plan 
Endorsed

• GEO Secretariat 
established in Geneva
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Disseminate and provide easy access to space-based, air-borne 
and in situ data, metadata and products to Users from all Societal 
Benefit Areas.

WMO 

Contributors

CMA, Others

EUMETSAT

Global Coverage (Proposed)

NOAA

GEONETCast: Global Coverage
and easy access

http://images.google.ch/imgres?imgurl=http://nauticalcharts.noaa.gov/csdl/op/images/Noaalogo.gif&imgrefurl=http://nauticalcharts.noaa.gov/csdl/op/tides/conzone.html&h=1067&w=1084&sz=22&tbnid=VfDBLZ3ntCi-EM:&tbnh=147&tbnw=150&hl=en&start=2&prev=/images%3Fq%3DNOAA%2Blogo%26svnum%3D10%26hl%3Den%26lr%3D
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GEO: A User-driven Process

Improve and Coordinate Observation Systems
Provide Easier & More Open Data Access
Foster Use through Science and Applications

… to answer Society’s need 
for informed decision making
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Exposure

Hazard

Vulnerability

Evaluate Risks
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Forecast Epidemic Outbreaks

VIBRIO CHOLERAE HAS A
MARINE ZOONOTIC CYCLE
ASSOCIATED WITH ALGAL

BLOOMS

BAY OF BENGAL

AVRHH SEPT 1992
FALSE COLOR INFRAREDCOPEPOD
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SEA SURFACE TEMPERATURE PREDICTS CHOLERA CASES

BAY OF BENGAL

Lobitz et al. 2000 PNAS 97:1430
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GEOSS Architecture will Provide Systems 
Interoperability and Easier and More Open 

Data Access
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IKONOS

QuickBird

EROS A1

SPIN-2

SPOT 4, 5

Envisat Aura/Aqua/Terra

Grace

QuikScat
Sage

SeaWinds
TRMM

Toms-EP

UARS
Landsat 7

SORCE

EO-1

ACRIMSAT

SeaWiFS

ERBS

Jason

Orbview 2, 3

Space Systems
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Global In-situ Networks

Argo Float Array

Seismic Networks
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TEAM

Tropical Ecology
Assessment & 

Monitoring 
Initiative

Regional and Local In-situ Networks
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The Tower of Babel

There is a Need to Share 
all Earth Observation 
Data in Standard 
Interoperable Formats
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Interoperability Arrangements
• Technical Specifications for 

Collecting, Processing, 
Storing, and Disseminating 
Data and Products

• Based on Non-proprietary 
Standards

• Defining only how System 
Components Should 
Interface to be Contributed 
to GEOSS
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Interoperability Arrangements

“What few things 
must be the same 
so that everything 
else can be different”
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Prominent 
Example DA-06-03

Sea Surface Temperature 
Mediterranean Sea in September 2005

The Medspiration project combines SST data measured independently by different satellites, 
including Envisat AATSR, into a set of products that represent the best measure of SST, 
presented in a form that can be assimilated into numerical ocean forecasting models. 

http://www.medspiration.org
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Altimetry

Hurricane 
Katrina

Altimetry data from ESA Envisat, NASA/CNES Topex/Poseidon & Jason-1, US Navy GFO

Figures courtesy of Gustavo Goni, NOAA/OAR/AOML
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WMO WIS

ESA HMA

Initial Candidates of Component Contributors

GEONETCast

GSN
Other Satellites, Airborne, In-situ 

Observing and Information systems 
(e.g., NASA/EOS, USGS) 

Sentinel 
Asia

GEOSS

GEOSS Components Commitments

http://images.google.ch/imgres?imgurl=http://nauticalcharts.noaa.gov/csdl/op/images/Noaalogo.gif&imgrefurl=http://nauticalcharts.noaa.gov/csdl/op/tides/conzone.html&h=1067&w=1084&sz=22&tbnid=VfDBLZ3ntCi-EM:&tbnh=147&tbnw=150&hl=en&start=2&prev=/images%3Fq%3DNOAA%2Blogo%26svnum%3D10%26hl%3Den%26lr%3D
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Precipitation Land-Surface Imaging

Ocean Surface Topography Atmospheric Chemistry

Virtual Constellations
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• Less development 
of ground based 
sensing network

• Develop use cases 
to demonstrate the 
value of the 
technology

• Target SBAs 
(Disaster, Health, 
Biodiversity, 
Ecosystem, Water)

Image courtesy of OGC

Sensor Web For In situ Networks
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GEO should Provide Easier and More Open 
Data Access
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GEO Web Portal and Clearinghouse

• Defining Standards for 
Quality Assurance of 
Derived Products

• Providing Online 
Calibration and 
Validation

• Providing Tools
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GEO Data Sharing Principles

• Full and Open Exchange of Data…Recognizing 
Relevant International Instruments and 
National Policies and Legislation

• Data and Products at 
Minimum Time delay 
and Minimum Cost

• Free of Charge or Cost of 
Reproduction for 
Research and Education
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Challenge: National Security

90 m 30 m
Comparison courtesy of V. Gorokhovich, CIESIN
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GEO will Foster Interdisciplinary 
Developments Addressing Cross-cutting 

Issues, Linking Local to Global 
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Integrate Space and In-situ Observations

El Niño

La Niña

PARANA



© GEO Secretariat



© GEO Secretariat

HARON

Hydrological Applications and Run – Off Network 
A project is proposed aiming to restore an existing 
Hydrological stations network

• initial phase:  upgrade and sustained maintenance of major global run-off 
stations monitoring continental freshwater fluxes into the world’s oceans

• 2nd Phase: Combining hydro-meteorological and related in-situ components 
with satellite observations 

• 3rd Phase: Produce an implementation plan for a broad global water cycle 
data integration system that combines in-situ, satellite data and model 
outputs

The main purpose of the initiative is to improve and support the closure 
of the global water budget in line with objectives of WMO, IGWCO, GCOS 

and GEWEX and to support water resources management also in the 
context of food security
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HARON – Phase 1
Proposed river discharge baseline network 

(GTN-R; 380 stations)
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THE RIVER AND LAKE MASK OVER AFRICA

Red 
indicates 
area where 
NRT 
products are 
currently 
generated

Blue 
indicates 
area where 
products 
may be 
generated in 
the future.
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Information Providers and
Web Services



© GEO Secretariat



© GEO Secretariat

The Future of Earth Observation?

2004 Reality2004 Reality
1964 Vision1964 Vision
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To Provide the Right Information, in the Right 
Place, at the Right Time, to the Right People 

to Make the Right Decisions.

www.earthobservations.org
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