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Our Planet is a System of Systems
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U.S. Department of State, Washington DC
July 31, 2003

GEO, the Group on Earth Observations
An Intergovernmental Organization with 77 Members 

and 56 Participating Organizations
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GEOSS
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� Coordinate and Sustain Observation Systems

� Provide Easier & More Open Data Access

� Foster Use through Science, Applications and 
Capacity Building

… to answer Society’s need for 
informed decision making

To establish GEOSS, the Global Earth 
Observation System of Systems…
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- Connect Observing Systems and Ensure 
Access to Data 

- Integrate Observations to Develop 
Information Systems 
(Water, Carbon, Food Security)

- GEOSS for AFRICA
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Connect Observing Systems and Ensure
Access to Data
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GEO Portal (ESRI, Compusult, ESA)
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Access to Imagery with the Land Surface 
Imaging Constellation (CEOS)
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Free and Open Access to the LANDSAT 
Archive (USGS - USA)
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Free and Open Access to CBERS Data in 
Africa and the Caribbean (China, Brazil, 

RSA, Spain, Egypt)
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SERVIR:  Geospatial One Stop Shop for 
Disaster Management in 

Central America & Mexico
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SRTM

Panamanian President Martin Torrijos (left) consults with meteorologist 
Annette Quinn and Director of CATHALAC Emilio Sempres at the SERVIR 
facility in the City of Knowledge, Panama.

RADARSAT 10 Oct 2006 RADARSAT 24 Nov 2006

Bridge Bridge out Coastline changed

Rio Indio

Change detection analysis (above) based on RADARSAT data near Rio Indio, Panama.  These images help 
the Panamanian disaster response agency to focus their efforts in the areas of the flood’s greatest impact.

Met products such as MM5 (left), 
WRF, and SPoRT model outputs, 
along with GOES imagery (above), 
provide a continuous support 
mechanism for decision makers.

SERVIR Response to Flooding SERVIR Response to Flooding 
in Panama, November 2006in Panama, November 2006

TRMM data (below) are used to show 
total rainfall accumulation over the 
period November 20-28, 2006.
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GEONETCast
A Space-based Dissemination System for Data, 

Products, Services and Early Warning

ROSHYDROMET

Contributors

EUMETSAT

CMA

Global Coverage

NOAA
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Integrate Observations to Develop 
Information Systems
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G8 Toyako Summit, July 7-9 2008

…we will accelerate efforts within the Global Earth 
Observation System of Systems (GEOSS) , ... in 
priority areas, inter alia, climate change and water 

resources management, by strengthening observation, 
prediction and data sharing. ... capacity building for 

developing countries … interoperability and linkage …
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Integrated Water Cycle Management 
(WMO, Gewex, France, Japan, …)

Agriculture
Disasters

Energy

Climate

Health



� �������	�
�	��


Upgrade in-situ stations for river 
discharge
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Red 
indicates 
area where 
NRT 
products are 
currently 
generated

Blue 
indicates 
area where 
products 
may be 
generated in 
the future.

Integrate Space Observations
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Hydroweb (France)
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GRACE Subsurface Water Variations
(USA, Germany)
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TRMM

Precipitation (USA, Japan)

GPM
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Atmospheric Water Vapor (NASA)
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A global carbon monitoring system
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Yearly fluxes 1996-2006 Monthly fluxes 2006
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Fluxnet: A Global Network of Flux 
Tower Networks
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Tower Flux Sites on the Koeppen-Geiger Climate classification
(Kottek et al., 2006) 
Mapping by courtesy of  Dr.H.Daimaru
(Data version: Sep.04,2007)
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Tower Flux Sites on the Koeppen-Geiger Climate classification
(Kottek et al., 2006) 
Mapping by courtesy of  Dr.H.Daimaru
(Data version: Sep.04,2007)
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Space Observation: The Present
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Space Observations: The Future

GOSAT (JAXA) 
Launched on 23 
January

OCO (NASA)
Launch scheduled
on 23 February
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GEO is developing a collaborative forest monitoring system which will
– consolidate observation requirements and reference products;
– coordinate the provision of remote sensing data and integrate data from 

different sources in order to ensure operational observations and 
relevant products;

– define and activate a limited number of test sites for pilot projects 
focused on in situ observation, validation of methodologies and tools, 
and capacity building.

Forest Mapping and Carbon Tracking 
(Australia, Finland, Japan, Norway, USA, 

EC, FAO, GOFC-GOLD,CEOS)
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Forest Mapping and Carbon Tracking
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ALOS PALSAR
L-HH L-HV

TerraSAR-X
X-HH X-VV

Envisat ASAR
C-VV C-VH

Coordinated SAR observations for Forest Carbon Tracking
Complementary multi-band information

© JAXA/METI © Infoterra/DLR © ESA
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Develop GEOSS for AFRICA  through
the Coordination of International

Initiatives
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• GEO Web Portal and GEOSS 
Clearinghouse 

• GEONETCast:  a Global 
Environmental Information 
Delivery System

• CBERS for Africa
• SERVIR – Africa, in cooperation 

with RCMRD
• Sand and Dust Storm Warning 

System 
• Global Wildland Fire Early 

Warning System – African 
Component

• Puma, AMESD and GMES Africa
• GEOBON – GEO Biodiversity 

Observation Network

• TIGER - Towards an African 
Water Observation System

• SoDa - Solar Data for 
Developing Countries

• MERIT- Meningitis
Environmental Risk Information 
Technologies 

• Evaluating African Protected 
Areas

• ClimDev Africa - Climate for 
Development in Africa 
Programme

• ChlorOGIN Building a 
Chlorophyll Ocean Global 
Integrated Network

• GeoAFRICA
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SERVIR Africa (under development)
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Implementing Agencies

Government agencies

NGOs/Non-Profits

Universities

Business/Industry

 

SERVIR Africa
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ECOWAS

CEMAC
+ RdC

IGAD

SADC
- RdC

IOC

ESA-IO= 
IGAD+IOC

ECOWAS

CEMAC
+ RdC

IGAD

SADC
- RdC

IOC

ESA-IO= 
IGAD+IOC

African Monitoring for Environment and 
Sustainable Development (EC)

� Water Resource Management,  (CEMAC, 

CICOS, RDC)

� Water Management for Cropland and 

Rangeland Management (ECOWAS, 

AGRHYMET, Niger)

� Agricultural & Environmental Ressource 

Management (SADC, Meteorological Service, 

Botswana), 

� Land Degradation , Mitigation & Natural 

Habitat Conservation (IGAD, ICPAC, Kenya)

� Marine & Coastal Management (IOC, MOI, Ile 

Maurice)
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AEGOS (EC)
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Satellite derived products

Models data

Environmental
variables

(e.g. Bathymetry)

Maps 
Navigation

Basic 
Statistics

Time-series

Threshold 
analysis

Multivariate 
analysis
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� Permanent geostationary optical mission for 
operational delivery of ~20m resolution images

� Africa total coverage every 4 days , land and 
coastal areas with an imaging capability from 5 
to 8 million km²/day, by scenes of 300*300 km 

� Flexible programming
� Fast access and permanent monitoring of 

crisis zone
� A complete Ground segment located in and

operated by Africa , capacity to have several 
Regional Exploitation Centres for sensing 
demands, receive Image data, deliver products

� An operational delivery of the complete system 
possible 2014

� A lifetime in orbit of 7-10 years

Geo Africa, a new Space Observatory concept
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Agriculture Monitoring: A realization of the
Cross-cutting Dimension of GEOSS



Agriculture Tasks in WP 07-09

� AG-06-01:GEOSS Agriculture Strategic Plan

� AG-06-02:Data Utilization in Aquaculture

� AG-06-04:Forest Mapping and Change Monitoring

� AG-06-07:Training Modules for Agriculture

� AG-07-01:Improving Measurements of Biomass

� AG-07-02:Agricultural Risk Management

� AG-07-03:Operational Agriculture Monitoring System



� SAFARI led by Canada, builds capacity at the science level and 
the operational level and will allow operational end-users to 
address fisheries management questions in the future.

� Actions include evaluating interactions between aquaculture and 
environment, assessing impact of climate variability on aquatic 
ecosystems, and assessing aquatic ecosystems for support of 
international oceans management.

� International Workshop on the Use of Remotely- Sensed Data as 
an Aid to Fisheries Research and Fisheries Management was 
held in March 26-28, 2008

� An IOCCG monograph on this topic was drafted and is planned to 
be published by March 2009

� Two events are being prepared: The American  Society of 
Limnology and Oceanography meeting to be held in Nice of 
France in Jan 25-30, 2009;The 2008 SPIE Asia-Pacific Remote 
Sensing Symposium to be held in New Caledonia in Nov 17-21, 
2008

� An International Symposium is planned for spring of 2010.

AG-06-02: Data Utilization in Aquaculture



AG-06-04:Forest Mapping and Change Monitoring
1. Preliminary Task Group Meeting on 

internat. assessments and monitoring of 
forests and forest changes to decide 
objectives, approaches and required 
funding.  (held in US in Oct 06, FRA 
RSS March 08)

2. Build consensus on standards in land 
characterization, interpretation methods 
and validation

3. Establish framework for linking in situ 
forest observations, and satellite 
observations 

4. Participate & assist related projects (eg
GLOBCOVER etc)

5. Develop protocol for disturbances and 
disturbance history 

6. Support capacity building esp. forest 
area & forest area change

1. Good progress on FRA RSS design 
with wide consultations on sampling 
framework

2. - Kotka meeting FRA National reps -
June 2006
- First meeting Washington Oct 
2006 – agreed that FRA 2010 RSS 
forms the overall framework for 
GEO task, FAO will lead with wide 
range of partners

3. Task sheet has “evolved” over time
4. FRA 2010 Launch Rome 4-6 March 

2008
5. FRA 2010 Remote Sensing Survey 

(RSS) Task force set up with 
partners at first meeting March ‘08

6. Strong support and goodwill but now 
waiting for re-rectified LANDSAT



Achievements to date
� Uganda became the Point of Contact for the 

Task

� A first list of priority activities has been 
established to initiate implementation of the 
task (Uganda)

� The work to be performed under this Task    
and Task components have been 
elaborated in further details by Dr. Kees de 
Bie (ITC).

� Task objectives were presented to 
participants at the 2nd African Leadership 
Conference on Space Science and 
Technology (Uganda)

� A number of institutions and individuals 
have shown willingness to contribute to the 
task

AG-06-07:Training Modules for Agriculture

� Establish a task working committee
� Review training modules/materials 

already provided by ITC and develop a 
plan of action

� Organize regional task meetings:

Uganda, Africa
China,  Asia
Slovenia, Eastern Europe
Argentina, Latin America

� Design and complete first training 
module to demonstrate EO utility

Expected milestones for 2008



AG-07-02: Agricultural Risk Management

� Develop and improve analytical tools and methods for agriculture risk assessment, 
particularly for crop failure, and establish common standards and formats. 

� This should include the establishment of operational monitoring systems and 
extreme events such as crop water stress. 

� In this context, the implementation of pilot-projects linking Earth system model 
forecasts to end-user application models (such as crop-yield models) will be 
facilitated in order to improve food-supply prediction from agriculture and 
aquaculture.

� The techniques developed in the proposed pilot projects shall be well-documented 
for broad use. The pilot projects should include appropriate documentation, risk 
assessment analyses, and quantitative comparisons to standard, benchmark 
practices. 

� International Workshop on Advances in Operational Weather Systems for Fire 
Danger Rating. Edmonton, Canada, 14-16 July 2008 

� International Workshop on Adaptation to climate Change in West African 
Agriculture. Ouagadougou, Burkina Faso 15-19 Sep 2008



AG-07-03:Operational Agriculture Monitoring System

� Bring together key players in the 
field.

� Come up with clear requirement 
on the Earth Observation data.

� Subtasks work very well.

• GOAL
– Agricultural Production 

Monitoring
– Famine Early Warning 
– Food Security 



Agriculture Tasks in WP 09-11

� AG-06-02:Data Utilization in Aquaculture

� AG-07-03:Global Agriculture Monitoring

• AG-07-03a:Global Agricultural Monitoring System

• AG-07-03b:Agricultural Risk Management

• AG-07-03c:Expanding EO Applications in Agriculture 
and Promoting Capacity Building in Developing 
Countries



GEO Work Plan History

2009

WP 2006

2006

WP 2009-2011

WP 2007 -

20112010200920082007

Cape Town 
Summit

Summit



2009-2011 Work Plan – What’s new?

(1) Two-part structure
(2) Major consolidationof activities
(3) Stronger« user-driven »approach

+ Overview of Task cross-cutting dimension

(spider-web diagrams) TASK-EN-07-03
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�

�

�

�

�
Disasters

Health

Energy

Climate

WaterWeather

Ecosys

Agric.

Biodiv.



(1) Two-Part Structure
1 A TRANSVERSE GEOSS(GEOSS Fundamentals)
ARCHITECTURE
DATA MANAGEMENT
CAPACITY BUILDING
SCIENCE AND TECHNOLOGY
USER ENGAGEMENT
2 THE 9 GEOSS SOCIETAL BENEFIT AREAS (GEOSS for Society)
DISASTERS
HEALTH
ENERGY
CLIMATE
WATER
WEATHER
ECOSYSTEMS
AGRICULTURE
BIODIVERSITY



(2) Major Consolidation of Activities

The 2009-2011 Work Plan:
• Introduces strategic overarching objectives/Tasks
• Links relevant 2007-2009 activities 
• Ensurescontinuity
• Driven by 6- and10-year GEOSS Targets
This leads to 42 overarching Tasksthat help:
® Promote synergies& cross-fertilization
® Move Work Plan to more strategic level
® Provide platform for monitoring progress– Targets

® Highlight key linesof GEOSS implementation



Management of Overarching Tasks (& sub-tasks)

Implementation
Task Teamscreated at sub-task level(activities within 

single overarching Task often too advanced or too 
different to be implemented by single Task team)

Coordination between sub-tasks
® Committees
® Communities of Practice
® Supported by GEO Secretariat 
To fosterinteractions& ensure that overarching Tasks

move forwardin coherent manner



2009-11 Work Plan builds onIGOS transitioninto GEO: 

IGOS Themes(Atm Chemistry, Carbon, Geohazards, 
Coastal,  Cryosphere, Land, Water) evolving into 
Communities of Practice(see Appendix A)

Transition boosts efforts to:
Strongly engage userswith GEOSS implementation
Building on work of User Interface Committee

(3) User-Driven Approach



Annually updated

In 2009, update will be particularly important
Will take full account of work on:
- Strategic Targets
- Monitoring & Evaluation Framework

ReconciliationMeeting
Planned for March 2009 

2009-2011 Work Plan – Living Document



Thank you!

http://www.earthobservations.org


