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2009-2011 Work Plan Progress Report 
 
 
 
 
 
 
This Report describes how the GEO 2009-2011 Work Plan has advanced the GEOSS 10-Year 
Implementation Plan since the GEO-VI Plenary meeting. It highlights key outputs and activities and 
provides an overall summary of the progress made in each cross-cutting and societal benefit area. 
Consistent with the Work Plan structure, the Progress report is organized around Overarching Tasks to 
help: (i) highlight key lines of GEOSS implementation; (ii) showcase progress and coordination at the 
overarching level; and (iii) support the monitoring and evaluation of GEOSS implementation. 

As with previous Work Plan Progress Reports, the present document includes an annex featuring an 
“at-a-glance” summary table. To help the reader more easily evaluate overall progress, the table has 
been color-coded to assess the progress made in each Task. Readers interested in greater detail about 
specific Tasks are referred to the main body of the report and to the Task Sheets, which are available 
at http://www.earthobservations.org/geoss_imp.shtml. 

1   HIGHLIGHTS 

In 2009, the focus of the Work Plan shifted towards building GEOSS – developing the GEO Portal, 
connecting various observing, prediction and information systems, and making environmental data, 
products and services available to society. In 2010, this trend continued with numerous new products 
and services contributed to GEOSS and major data-sharing and capacity-building efforts bearing fruit. 
Examples of how GEO Members and Participating Organizations have advanced GEOSS 
implementation are highlighted below.  

The GEO Portal 
Following the 15-month assessment of the three GEO Portals, a coordinating team was created to 
oversee the development of the GEOSS Common Infrastructure (GCI). The team coordinated the 
selection process for a single Clearinghouse and a single GEO Portal – defining detailed test 
procedures and performing a series of tests on the functionality and usability of the Portals. In July, the 
coordinating team made the following recommendation to the Executive Committee: the USGS 
clearinghouse should be selected as the single GCI Clearinghouse and the ESA/FAO portal as the 
single GEO Portal. The recommendation was accepted by the Executive Committee. 

As of August 2010, 242 approved components have been registered in the GCI – including data sets, 
systems and portals. In January 2010, a Call for Participation in the GEOSS Architecture 
Implementation Pilot Phase 3 (AIP-3) was launched, to increase GEOSS capacity and data 
availability. As of May 2010, 34 responses representing over 100 entities had been received in 
response, initiating numerous activities in the various GEOSS Societal Benefit Areas.  

http://www.earthobservations.org/geoss_imp.shtml
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New GEOSS Products and Information  

A range of new information systems and products was developed and contributed to GEOSS since the 
GEO-VI Plenary. This is now available to the entire GEO community either through the GEO Portal 
or through community portals that will soon be connected to the GEO Portal: 

• Two Supersites portals were established as a rapid response to the devastating 2010 Haiti and 
Chile earthquakes. This marks the first time that satellite agencies have provided data and products 
quickly to a central data repository accessible by researchers; see DI-09-01 

• PAGER and ShakeMap became publicly-available products – providing rapid estimates of 
earthquake societal impacts. Maps of ground motion and estimations of exposed population were 
completed within 25 minutes of the Haiti earthquake; see DI-09-01 

• The US National Integrated Drought Information System was contributed to GEOSS. The 
interactive System delivers standardized products and services including drought forecasts and 
maps. The Global Soil Moisture Network started providing in-situ data to compliment and validate 
satellite moisture measurements; see WA-06-02 and WA-08-01 

• A real-time tool was developed to update river discharge and improve flood forecasting in Europe. 
A pan-African flood early-warning system was initiated based on the European Flood Alert 
System; see WA-06-02 

• An African water-information service portfolio was developed through 16 projects. The TIGER 
activities, based on a Develop-Demonstrate-Transfer approach, involve more than 30 African 
water authorities at both national and trans-boundary basin scales; see WA-06-07 

• Two operational wildfire information systems were contributed to GEOSS: the European Forest 
Fire Information System and the Global Fire Information Management System – providing maps 
of fire-danger forecasts and fire hotspots in near-real-time; see DI-09-03 

• Improved forecasts of air quality and smoke-dust were produced thanks to new data from the 
Atmospheric Composition virtual constellation. The development of a global volcanic-ash alert-
system for aviation hazard avoidance was initiated; see AR-09-02 

• The AIRNow International air quality system was demonstrated in Shanghai at the 2010 World 
Expo – the first demonstration ever outside the US. AIRNow International delivers real-time air 
quality information to over 300 cities in the US; see HE-09-02 

• A GEO project to build a Global Mercury Observation System was approved for funding by the 
European Commission (9 M€ over 2011-2015). The project will coordinate observations and 
produce maps of mercury concentrations in various regions of the world; see HE-09-02 

• A public-private partnership was initiated to forecast and mitigate space-weather effects on high-
voltage power transmission systems. Products are based on NASA upper-atmospheric 
observations & models and private decision-support systems; see EN-07-01 

• A Western-Pacific ocean-wave forecasting system was developed, strengthening operational 
oceanography in GEOSS. The Jason-3 programme was approved by EUMETSAT Member States 
ensuring continuity of the Jason series; see CB-09-03 and AR-09-02 

• The most complete 2-year record of the global atmosphere was produced (May 2008-April 2010), 
providing global atmospheric analysis and forecasts at a resolution of 25 km or higher. The data is 
freely available, opening the way to improved seasonal prediction and advanced research on 
monsoons and tropical cyclones; see CL-09-01 
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• A climate reanalysis dataset spanning the entire 20th century (1891 to 2008) was released, 
including global 4-times-daily atmospheric and surface analysis fields. Numerous datasets were 
reprocessed under broad projects such as GEWEX and the ESA Climate Change Initiative; see 
CL-06-01 

• Standardized ecosystems mapping was completed for the US, South America and the sub-Saharan 
Africa region. It was initiated for China, Europe, Central America, and Oceania. A dedicated GEO 
effort was launched in Australia; see EC-09-01 

• New maps of forest distribution and change were produced. Global tree-cover maps were 
generated at 250 m resolution and nearly 14,000 Landsat samples were analysed from 1990, 2000, 
and 2005; see EC-09-01 

• An internet tool was developed to increase the accuracy of land-cover maps. The Geo-Wiki relies 
on volunteers to resolve disagreements detected on global land-cover maps. Human settlement 
information was successfully extracted from high-resolution satellite images; see US-09-02 

• The Global Invasive Species Information Network was expanded to seven providers, providing 
access to over one million biodiversity data records. An Asia-Pacific Biodiversity Observation 
Network was established. The Continuous Plankton Recorder Survey was contributed to GEO 
BON; see BI-07-01 

• Ground photographs and satellite images were combined to produce a series of “Atlas of Our 
Changing Environment”. The UNEP series illustrates how humans have altered their surroundings 
and represents a valuable outreach tool for capacity building; see CB-10-01 

More Data Sharing and Capacity to Use GEOSS Information 

Numerous initiatives were undertaken by GEO Members and Participating Organizations to enhance 
data-sharing, build capacity and foster the use of GEOSS products and services throughout the world: 

• Data sharing arrangements were standardized across the 3 GEONETCast Network Centers. A 
GEONETCast Alert Channel was developed to broadcast multi-hazard alerts. Disaster information 
was disseminated through GEONETCast by Sentinel Asia – a regional node of the International 
Charter on Space and Major Disasters; see AR-09-04 

• The GEONETCast Product Navigator was established as an operating online capability. More and 
more products became available such as the EUMETSAT ocean products. The network of 
GEONETCast receiving stations was expanded in Eastern Europe & Western Balkans, Africa, 
Central and Latin America, and the Caribbean; see AR-09-04 

• The ITC GEONETCast toolbox, offering open, direct and real-time access to GEONECast data, 
became fully functional in several educational and research institutions in Europe and African 
countries such as Kenya, Rwanda, South Africa and Tunisia; see CB-09-03 

• Full and open access to Sentinel data was approved by ESA member states (to be formally 
approved by the EU in late 2010). Sentinel missions will help meet the operational needs of the 
Global Monitoring for Environment and Security programme; see DA-06-01 

• A new data policy was implemented for water research – granting access to observed and model 
data in 50 reference sites around the world; see WA-08-01 

• Colombia, Congo, Peru and Sumatra Island became new Forest Carbon Tracking demonstrators – 
bringing to 10 the number of national demonstrator countries. Satellite data acquisition was 
completed for the 7 original demonstrators for the first half of 2010. A GEO Forest Carbon 
Tracking Portal was launched, allowing users to visualize national demonstrators, validation sites, 
satellite data acquisitions & information maps; see CL-09-03 
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• A Global Phenology Network was initiated by existing networks throughout the world. A plant 
phenological database was developed and phenological forecasts were produced for Europe. Open 
data-access was granted to the public; see US-09-03 

• An online tool was developed to allow non remote-sensing specialists to measure changes in 
protected areas. The World Database of Protected Areas was updated & improved; see EC-09-01 

• New web portals were set up to improve access to climate information and services. The portals 
include visualizations and interactive "climate dashboards" that show constantly updated datasets; 
see CL-09-01 and CL-09-02 

• A new regional center for the monitoring of tropical forests was established in the Amazon region. 
The center offers training programs tailored for students from developing countries, especially 
from Africa. A Memorandum of Understanding was signed between the “African Regional Centre 
for Mapping of Resources for Development” (also involved in SERVIR Africa) and the “Brazilian 
National Institute for Space Research” – to develop infrastructure and encourage the use of Earth 
observation data in Africa; see CB-09-02 

2    ACCELERATING GEOSS IMPLEMENTATION 

A series of recommended actions emerged from the 2010 Work Plan Symposium (17-19 May, 
Pretoria, South Africa) to help resolve issues hindering Work Plan implementation. GEO Members 
and Participating Organizations are invited to consider these actions and contribute to the best of their 
capabilities. 

Recommended Actions for GEO Members and Participating Organizations  

1. Register components in the GEOSS Common Infrastructure (GCI), including datasets, systems, 
applications, services, web portals, best practices and ontologies. Over 250 components have been 
registered in the GCI so far. However, there are still gaps and missing datasets; see AR-09-01 

2. Contribute datasets with full and open unrestricted access to support the development of the 
“GEOSS Data Collection of Open Resources for Everyone”. Take leadership in establishing 
national coordinating mechanisms to promote and monitor the implementation of the GEOSS Data 
Sharing Principles; see DA-06-01 

3. Help develop a GEO strategy for the long-term preservation of data, including data recovery, to 
build reference datasets and ensure coherence within Earth science;  see DA-09-01 and DA-09-03 

4. Demonstrate and emphasize in relevant context that global observing systems (atmospheric, 
terrestrial, oceanic, and geodetic) do not only serve research but also underpin products and 
services across all GEOSS Societal Benefit Areas. Continuous datasets and sustained observing 
systems remain challenges for GEOSS, especially in developing countries; see AR-09-03 and CL-
09-02 

5. Expand the GEONETCast broadcast footprint over the Pacific region. Pacific Island states have 
noted the low availability of environmental information in the region – mainly due to poor internet 
access and communications infrastructure; see AR-09-04 

6. Provide feedback on the data and products required from the GEONETCast Training and Alert 
Channels. Suggest or provide training materials for broadcast over these channels. Take advantage 
of the GEONETCast broadcast capability to add capacity to regional and national-level capacity 
building activities; see CB-09-02 

7. Identify funding mechanisms for THORPEX Africa – to develop a high-impact weather 
information system for Africa and build the capacity of African research and operational 
communities; see WE-09-01 
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8. Explore options for using GMES Core Services products (e.g. from MyOcean) to build capacity 
and share applications. GMES Core Services products have a large potential yet to be realized 
within GEO; see CB-09-03 

9. Liaise with national representatives in radio-communication fora – to ensure sustained political 
support for radio-frequency protection; see AR-06-11 

10. Engage with Communities of Practice and foster interactions across the 9 Societal Benefit Areas, 
for instance across Disasters, Ecosystems, Weather and Health to better link activities of the global 
fire warning system (DI-09-03), land-cover mapping (DA-09-03), volcanic-ash alert (AR-09-02), 
and sand & dust storm warning (HE-09-02). 

11. Contribute activities and in-kind resources to the following Work Plan Tasks: Implementation of a 
Multi-risk Management Approach (DI-09-02), Tsunami Early Warning System of Systems (DI-
09-03), Information Systems for Health (HE-09-01), Towards a Globally Coordinated Malaria 
Warning System (HE-09-03), Global Water Quality Monitoring (WA-08-01), Capacity Building 
for High-Impact Weather Prediction (WE-09-01), Ecosystem Function and Services (EC-09-01), 
Impact of Transport Infrastructure Development (EC-09-02), Global Agricultural Monitoring 
(AG-07-03), Sensor Web Enablement and Model Web Development (AR-09-02), and Building 
Individual Capacity in Earth Observations (CB-09-02). 

3    USER ENGAGEMENT 

Communities of Practice further evolved since GEO-VI providing a framework for cooperation and 
coordination across GEO activities and focusing on societal benefits: 

• An Air Quality Community of Practice was created to enable the development of an air quality 
system of systems by 2015. Recent activities include networking and coordination, as well as the 
development of an air-quality community catalog and metadata for the GEOSS Common 
Infrastructure (www.geo-aq-cop.org); see HE-09-02 

• The Biodiversity Community of Practice progressed towards GEO BON – a global platform for 
connecting biodiversity observation systems and making related information available to the 
public. The community developed a Detailed Implementation Plan, fostered the development of 
early products, and defined a strategy for addressing the needs of the Convention on Biological 
Diversity (www.earthobservations.org/geobon.shtml); see BI-07-01 

• The Carbon Community of Practice worked to increase the understanding of the global carbon 
cycle, and improve the infrastructure and interoperability of related observing systems. The 
Community developed a 2010 Carbon Strategy Report setting forth a series of actions to 
disseminate information on the availability of carbon observations; see CL-09-03 

• The Coastal Zone Community of Practice helped improve the information flow in support of 
integrated coastal zone management (ICZM). The Community brought together experts from 
various Societal Benefit Areas, started operating a webpage (www.czcp.org), and launched a 
quarterly web-based Newsletter. A regional workshop was organized in Cotonou, Benin to 
evaluate potential climate change impacts on West African coastal zones.   

• The Energy Community of Practice (www.geoss-ecp.org) promoted the application of Earth 
observations to the management of energy resources. The Community supported GEO activities 
through a number of US and European projects including SolarShield, MACC (Monitoring 
Atmospheric Composition and Climate) and EnerGEO; see EN-07-01, EN-07-02, and EN-07-03 

• The Forest Community of Practice worked to enhance observations and systems for forest 
mapping, also encouraging their registration in the GEOSS Common Infrastructure. The 
Community supported the development of a major GEO initiative on global forest observation, 
establishing connections across Societal Benefit Areas through multiple workshops.  

http://www.earthobservations.org/
http://www.czcp.org/
http://www.geoss-ecp.org/
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• The Geohazards Community of Practice promoted the use of Earth observations for disaster 
management, with one early success: the Supersites initiative. The Community drafted a Road 
Map for building a comprehensive geohazards monitoring-system by 2020, in support of all 
phases of the risk management cycle (www.geohazcop.org); see DI-09-01 

• The Global Agricultural Monitoring Community of Practice worked to improve the ability to 
forecast crop failure and monitor changes in land use. The Community organized workshops to 
support the implementation of near-term projects such as the Joint Experiment on Crop 
Assessment and Monitoring initiative (www.earthobservations.org/cop_ag_gams.shtml); see AG-
07-03 

• The Health and Environment Community of Practice worked to integrate environmental 
information into health decision-making processes. The Community held several workshops to 
foster inter-disciplinary partnerships and develop new GEO activities to predict and reduce the 
incidence of vector-borne diseases, water-borne diseases and seasonal/pandemic influenza; see 
HE-09-01, HE-09-02, and HE-09-03 

• The Integrated Global Water Cycle Community of Practice coordinated the development of 
integrated products for water-resource management and research (e.g. soil moisture and 
precipitation). The Community supported a number of projects such as the African and Asian 
Water Cycle Coordination Initiatives, and organized workshops to identify priority issues for 
Africa, Asia, Latin and Caribbean America; see WA-08-01 
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1 BUILDING AN INTEGRATED GEOSS 

1.1 ARCHITECTURE 

The success of GEOSS will depend on data and information providers accepting and implementing a 
set of interoperability arrangements, including technical specifications for collecting, processing, 
storing, and disseminating shared data, metadata and products. GEOSS interoperability will be based 
on non-proprietary standards, with preference given to formal international standards. Interoperability 
will be focused on interfaces, defining only how system components interface with each other and 
thereby minimizing any impact on affected systems other than where such systems have interfaces to 
the shared architecture. 
 

GEOSS 10-Year Implementation Plan, Section 5.3 

AR-09-01: GEOSS Common Infrastructure (GCI) 

The USGS clearinghouse was selected as the single GEOSS Common Infrastructure (GCI) 
Clearinghouse and the ESA/FAO portal as the single GEO Portal. The selection was based on three 
main criteria: sustainability, functionality and usability. The Call for Participation in the Architecture 
Implementation Pilot Phase 3 (AIP-3) drew 34 responses representing over 100 organizations. As of 
August 2010, 242 components (including data sets, systems, portals) had been registered in the GCI. 
However, there are still gaps and missing datasets. It remains vital for all GEO Members and 
Participating Organizations to register their components with sufficiently detailed metadata. 
Contributions to the Best Practice registries (including ontologies) are also encouraged. 

Following the recommendation of the GEO-VI plenary, a GEOSS Common Infrastructure (GCI) 
coordinating team was created to oversee the development, implementation, and operation of the 
GEOSS Common Infrastructure. The main objectives were to: (i) provide guidance on the sustained 
operation of the integrated GCI, in light of known and evolving requirements, whilst adhering to 
architecture standards and principles. The coordinating team was composed of GEO Member 
countries and Participating Organizations.  
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The team coordinated the selection process for a single Clearinghouse and a single GEO Web 
Portal. The selection was based on 3 main criteria: sustainability, functionality and usability. Two test 
teams were formed, detailed test procedures were defined, and all tests were executed as planned. The 
“functionality” test team was set up by the European Commission (JRC) and Brazil (INPE), and the 
“usability” test team by the USA (EPA). A usability test performed over 17 to 21 May in Pretoria 
South Africa, involved a large number of participants in the 2010 GEO Work Plan Symposium and 
Committee Meetings. The coordinating team submitted its recommendation to the Executive 
Committee in July: Select the US Geological Survey (USGS) clearinghouse as the single GEOSS 
Common Infrastructure Clearinghouse Component Provider and the European Space Agency/UN 
Food and Agriculture Organization portal as the single GEOSS Common Infrastructure GEO Web 
Portal Component Provider. The recommendation was accepted by the Executive Committee. It will 
be presented to the Plenary in Beijing for information. 

As of August 2010, 242 components (including data sets, systems, portals) and 119 internet interface 
services had been registered in the GCI. The figure continued to rise over the past 9 months and plans 
for grand-scale registration were developed e.g. for a harvest registration of 150,000 metadata records. 
However, there are still gaps and missing data sets in the GCI. It remains vital for all GEO Members 
and Participating Organizations to register their components with sufficiently detailed metadata (see 
http://geossregistries.info/holdings.htm).  

In addition, the GEOSS Architecture Implementation Pilot (AIP) helped incorporate new 
components into the GCI – consistent with the GEOSS Architecture, Web Portals, Clearinghouse 
search facility, and Interoperability arrangements. The Call for Participation in the AIP Phase 3 (AIP-
3) was released on 29 January 2010 and as of May 2010, 34 responses representing over 100 
organizations had been registered from all over the world (http://www.ogcnetwork.net/node/635). 
Results of AIP-3 include (i) increased registration of components and services, and (ii) deployed and 
demonstrated capabilities for SBA Scenarios (Disaster Management, Biodiversity, Health (see figure), 
Water and Energy). AIP activities rely on contributions from the Open Geospatial Consortium (OGC), 
USA (USGS/FGDC, NASA), ESA, the European Commission, and Northrop Grumman. 
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An analysis of the Best Practices Wiki – an educational resource developed by IEEE for the GEO 
community – revealed that usage and submissions were low. The tool, operational since 2008 
(http://wiki.ieee-earth.org/), is under-used by the GEO community. Collaborative work through the 
Architecture Implementation Pilot and GEO Committees should help to improve the situation. 

Japan (University of Tokyo) developed a Wiki-based terminology registry, data search functions, and 
visualization functionalities using Reverse Dictionary. The ontology registry allows users to freely 
create and edit contents using any web browser. Major Ontologies and Taxonomies have been 
registered in the registry (e.g. WMO Glossary, SEET 2.0 and CUAHSI Ontology) however more are 
needed to make the registry truly useful.  

AR-09-02: Interoperable System for GEOSS 

Interoperability among GEOSS observing, modelling and information systems progressed on a 
number of fronts, including atmospheric composition, ocean-colour radiometry, land-surface imaging 
and forest carbon tracking. An interface was built to allow for WMO Information System (WIS) 
catalogues to be searched through the GEOSS clearinghouse. Satellite and in-situ data integration was 
improved in the framework of Virtual Constellations and Sensor Web respectively. Additional 
contributions to Sensor Web and Model Web are encouraged. 

The Committee on Earth Observation Satellites (CEOS) continued to work on virtual constellations 
in order to merge and integrate relevant data and information in six different fields (see figure). All 
derived data were registered into the GEOSS Common Infrastructure supporting numerous Societal 
Benefit Areas including Climate, Water, Ecosystems and Agriculture.  
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The Land Surface Imaging (LSI) Constellation Working Group on Information System and Services 
(WGISS) operated a portal to collect and distribute satellite imagery of the Earth’s land surface. Users 
were able to access images from 28 satellites across CEOS space agencies via a single web portal 
(http://wgiss.ceos.org/lsip). LSI space agencies also completed numerous satellite acquisitions in 
response to GEO Forest Carbon Tracking requests. Coordinated satellite data acquisition started in 
summer 2009 and continued throughout 2010. More than 6300 optical scenes were captured in 2009 
(Landsat 5 & 7, CBERS-2B) and significant coordination of data acquisition and processing of 
datasets was organized by the Land Surface Imaging Constellation team.  

LSI space agencies include the Argentina Space Agency (CONAE), Brazil’s National Institute for 
Space Research (INPE), the China Academy of Space Technology (CAST), the French Space Agency 
(CNES), the Indian Space Research Organization (ISRO), the Japan Aerospace Exploration Agency 
(JAXA), Thailand’s Geo-Informatics and Space Technology Development Agency (GISTDA), the US 
Geological Survey (USGS) and the US National Aeronautics and Space Administration (NASA).  

The Atmospheric Composition (ACC) team including the USA (EPA, NASA, NOAA), ESA and 
EUMETSAT produced improved forecasts of air quality (NO2) and smoke dust – resolving issues of 
inter-calibration, developing automated fire-detection algorithms, employing trajectory model to 
predict the distribution and location of fire smoke, and developing potential collaboration with the 
MACC/GMES Service.  

The ACC team also worked on the development of a global operational volcanic-ash alert-system 
for aviation hazard avoidance (see figure). Completion of two 14-month demonstration phases is 
planned for January 2012. An ACC portal is also under development to provide access to atmospheric 
composition forecasts, tools and services. The portal is contributing to the GEO Architecture 
Implementation Pilot and adheres to OGC standards. A one year demonstration project is underway by 
the USA (NASA) and Germany (DLR).  

Ash emissions from the 
Eyjafjallajoekull volcano 
on 3 May 2010, as 
estimated from SEVIRI 
data (Meteosat 2nd 
Generation) 
 

 

With regard to oceans, the Jason-3 programme (see figure) was approved by EUMETSAT Member 
States ensuring continuity of the Jason series – a core objective of the Ocean Surface Topography 
team. Implementation Plans for both “Ocean Colour Radiometry” and “Ocean Surface Vector Wind” 
were approved by the CEOS Plenary. A key document on “The Next 15 Years of Satellite Altimetry – 
Ocean Surface Topography Constellation User Requirements” also became available.  

http://wgiss.ceos.org/lsip/index.shtml
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            Satellite Missions on Ocean Surface Topography – up to 2022 

WMO Members continued to gradually implement the WMO Information System (WIS). 
Investments so far were primarily in the update and enhancement of telecommunication infrastructure 
and data-management activities. Several WMO Members (European countries, China, and Japan, 
among others) also invested millions of dollars in the development of applications software, primarily 
to realize the core infrastructure of WIS. So far, WMO Members proposed 13 Global Information 
System Centre candidates and about 110 Data Collection or Production Centre candidates.  

WIS also built a clearinghouse interface with GEOSS to reach GCI-WIS interoperability. The WIS 
GISCs can search the GEOSS Clearinghouse and conversely the WIS catalogs can be searched 
through the GEOSS Clearinghouse. The WIS team organized a Workshop on Information Access 
Enablers (see http://www.wmo.int/pages/prog/ www/ISS/Meetings/WIS-Enablers2010/DocPlan.html). 

The Meraka Institute of South Africa’s Council of Scientific and Industrial Research (CSIR) further 
worked on the promotion of Sensor Web technologies and best practices especially targeting the Asian 
and Oceania regions. Sensor Web workshops were conducted in Australia under the 29th Asia Pacific 
Advanced Network meeting (APAN; www.apan.net/meetings/Sydney2010/Session/GEOSS.php). 
Participants emphasized the need for Best Practices: lack of global/regional registries for observed 
properties and sensor specifics make it hard to achieve semantic interoperability. Investment in tools 
to facilitate GEOSS-compliant sensor network setup is necessary. 

The USA (NASA) and IEEE further developed a dynamic modelling infrastructure – Model Web – to 
serve researchers, managers, policy makers and the general public. Ecological and climate models 
were inter-connected using climate data as inputs. Implementation would strongly benefit from 
additional contributions from the various Societal Benefit Areas e.g. through the Architecture 
Implementation Pilot. 

AR-09-03: Advocating for Sustained Observing Systems 

Efforts to develop the GEOSS-underpinning global observing systems were sustained. Concerns 
remain however about the overall strengthening and sustainability of those systems. Systems need to 
demonstrate that they underpin products and services across all GEOSS Societal Benefit Areas.  

The Global Terrestrial Observations System (GTOS) contributed to the identification of key 
variables for the Terrestrial Ecosystem Monitoring Sites (TEMS) database and the establishment of 
regional networks. In 2009, GTOS submitted to SBSTA 30 a report on the status of standardization of 

http://www.apan.net/meetings/Sydney2010/Session/GEOSS.php
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the terrestrial Essential Climate Variables (ECVs) and proposed a UN-ISO joint framework 
mechanism for developing the required observational standards and protocols. SBSTA 30 recognised 
the significant progress made by GTOS, and COP15 encouraged GTOS to submit to SBSTA 33 (end 
of 2010) the plan for the implementation of the proposed UN-ISO joint framework mechanism.  

The Global Ocean Observing System (GOOS) continued to develop and upgrade the in-situ ocean 
monitoring system. Over the past decade, the in situ monitoring system for oceanic Essential Climate 
Variables grew to 62% of its design target. Both the system design, and this initial growth were driven 
by the efforts of the oceanographic research community. Advocacy efforts are now required in order to 
complete and sustain the system over the long-term. Success will depend on clearly demonstrating that 
the system not only serves research aims, but also underpins a wide variety of readily available 
products and services useful to society, across all of the GEOSS Societal Benefit Areas.  

The Polar Observations, Research and Services (PORS) group defined a set of tasks to move the 
WMO Global Cryosphere Watch (GCW) forward – for instance a status review of the IGOS 
Cryosphere Theme implementation. The CGW will help meet most of the data and information 
requirements on the cryosphere – building upon the legacy of the International Polar Year (IPY). 
Promotion of the GCW concept is ongoing: WMO issued an Info Note No. 59 “Global Cryosphere 
Watch to support needs for weather, climate and water information and services”. The IPY Space Task 
Group discussed measures to continue cooperation and coordination in the area of polar observations 
(Geneva, 30 November to 1 December 2009). Activities will be further refined in relation to the 
emerging idea of conducting an International Polar Decade.  

A Vision for the WMO Global Observing System (GOS) in 2025 was developed, approved and 
communicated to GOS partner organizations. The function of GOS is to provide observations for the 
preparation of weather analysis and forecasts for climate monitoring and environmental activities. A 
new standard for the Binary Universal Form for the Representation of meteorological data (BUFR) 
Template was nearly completed for the Aircraft to Satellite Data Relay (AMDAR). Standardization 
and compatibility of Rainfall Intensity (RI) Measurements through the WMO Field RI 
Intercomparison was improved. Guidelines for the research to operations (R2O) transition of satellite 
missions were developed. All data from GOS comply with GEOSS interoperability arrangements 
and Data Sharing Principles. WMO has a long-standing policy for broad, open data sharing, governed 
by Resolutions 40 (meteorological data) and 25 (hydrological data).   

The International Association of Geodesy (IAG) undertook a simulation-study to scope the size, 
distribution, and performance of geodetic ground-networks required for the development of global 
geodetic reference frames. The study included proposals for trade-offs to optimize the network design 
and a plan for phasing-in new stations. The Global Geodetic Observing System (GGOS) monitors 
the development of prototype ground-networks to understand performance & availability and 
advocates for maximum participation in maintaining reference frame and other data product quality. A 
Call for Participation was drafted to support the network design and planning activity with analysis, 
simulations, site research (geology, weather, logistics, personnel, etc). 

AR-09-04: Dissemination and Distribution Networks 

New capabilities were added to the GEONETCast system. A Product Navigator offering online 
capability via the GEO Portal was established. A GEONETCast Alert Channel was developed to 
broadcast multi-hazard alerts from data providers. Trial transmissions of International Charter 
information were initiated. The network of receiving stations was expanded in Eastern Europe & 
Western Balkans, Africa, Central and Latin America, and the Caribbean. Data sharing arrangements 
were standardized across the three GEONETCast Network Centers. All EUMETSAT ocean products 
were introduced on EUMETCast beams. Calls were issued to expand the GEONETCast broadcast 
footprint over the Pacific region. Users were requested to provide feedbacks on the Training and Alert 
Channels. Technical cooperation between GEONET and GEONETCast was initiated.  
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China (CMA), USA (NOAA) and EUMETSAT continued to develop GEONETCast – a low-cost 
dissemination system for GEOSS data. GEONETCast is fully interoperable with the GEOSS 
Common Infrastructure and provides near-global coverage through data exchange between 3 regional 
Network Centers (see figure): CMA (FENGYUNCast, over Asia and part of the Pacific), EUMETSAT 
(EUMETCast, over Europe, Africa, and Americas), and NOAA (GEONETCast Americas, over the 
Americas and Caribbean). Discussions with Russia regarding its potential involvement as a 
GEONETCast infrastructure provider continued. Roshydromet re-stated its interest in integrating the 
Multiaddress Information Transmission (MITRA) system into GEONETCast. Operational-level 
contacts were established.  

         
The 3 GEONETCast Network Centers (in green) 

Data sharing arrangements were standardized across the 3 GEONETCast Network Centers. Access to 
global ocean data sets was improved through the inclusion of all EUMETSAT ocean products on 
EUMETCast beams. More and more products and metadata became available and technical evolutions 
continued. Moreover, a Product Navigator offering online capability via the GEO Portal was 
established. The Navigator provides GEOSS-compatible collection, discovery, and product 
registration capability.  

GEONETCast services were enhanced: A GEONETCast Alert Channel was developed to broadcast 
multi-hazard alerts from data providers. Trial transmissions of International Charter information were 
initiated. In the future, the dissemination of high-resolution images (LANDSAT tiles) to Africa will be 
tested to support both the “International Charter on Space and Major Disasters” and the 
“Observatoire Satellital des Forêts d'Afrique Centrale” (OSFAC). The GEONETCast Training 
Channel – now operational – was used on a demonstration basis in Africa and the Americas (see CB-
09-02g). Products will be augmented in the coming months in line with regional users’ requirements.  

The network of receiving stations was expanded. WMO and EUMETSAT sponsored stations for 11 
National Meteorological Services in Eastern Europe and the Western Balkans. The European project 
AMESD progressed with the replacement of 50 existing receiving stations and implementation of 57 
new receiving stations on the African continent by 2011. The DevCoCast project started setting up 
two new GEONETCast receivers in Argentina and seven in Africa, also preparing for dissemination to 
Africa and South & Central America of numerous products, including a new CBERS product from 
INPE. In Central America and the Caribbean, the USA (NOAA) will sponsor 12 new receiving 
stations aimed at disaster mitigation support.  
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In Europe, there are now over 3000 EUMETCast stations and in Africa, about 250 EUMETCast 
stations. In the Asia/Pacific region, there are approximately 200 FENGYUNCast stations and in the 
Americas about 50 stations. Calls were issued to expand the GEONETCast broadcast footprint 
over the Pacific region to address the low availability of environmental information in the region. 
GEO could assist in securing funding for the expansion of GEONETCast into this region. 

ESA, DANTE, IEEE and Japan worked towards the establishment of GEONET – a global 
communication network of interconnected networks through which GEOSS-related data, products 
and information can be distributed. A preliminary inventory of candidate networks for data access, 
exchange and dissemination was initiated. This inventory is directly supported by ESA, including an 
inventory of the existing ESA networks, HiSEEN (High Speed ESA Earth Observation Network) and 
DDS (Data Dissemination System) – also taking into account ESA initiatives in the ESA 
Telecommunications Programme. The inventory benefits from ESA’s cooperation with the EC Info 
Society on the European Internet, GEANT. A report on the World Wide Connectivity of the Research 
and Education Networks will be available soon. 

AR-06-11: Radio Frequency Protection 

Consistent progress was made on radio frequency protection. A report was developed on “The 
essential role and global importance of radio-spectrum use for Earth observations and for related 
applications”. The report represents the response to Resolution 673 on “Radiocommunications use for 
Earth observation applications” which was adopted at the ITU-R World Radiocommunication 
Conference 2007 (WRC-07). The promotion of radio frequency protection remains a long-term effort 
that requires strong political support. GEO Members can make a difference in influencing country 
representative positions in radio-communication fora. 

WMO and ITU jointly organized a Seminar on the “Use of Radio Spectrum for Meteorology: 
Weather, Water and Climate Monitoring and Prediction”. Following the success of this seminar, the 
Telecommunication Union Radiocommunications Sector (ITU-R) Study Group 7 developed a report 
on “The essential role and global importance of radio spectrum use for Earth observations and for 
related applications”. The report described the considerable socio-economic benefits of spectrum-use 
for Earth observation. Part of the report also represented the response to Resolution 673 on 
“Radiocommunications use for Earth observation applications”, which was adopted at the ITU-R 
World Radiocommunication Conference 2007 (WRC-07). The GEO community was invited to submit 
comments on this ITU-R Report by the end of March 2010.  

       

Interference to a meteorological radar  
from unlicensed RLAN 5 GHz, 

 implying potential total loss of data 
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WMO and the International Telecommunication Union (ITU) collaborated on better use of radio 
frequency for Earth observation. Whilst WMO focused efforts on meeting the needs for 
environmental information and the corresponding radio frequency spectrum resources, ITU, as 
international steward of the spectrum, allocated the necessary radio-frequencies to allow the 
interference-free operation of radio-based applications and radiocommunication systems (e.g. 
terrestrial and space systems used for climate monitoring and prediction, weather forecasting and 
disaster early warning. 

Radio-frequency protection is a long-term effort that requires strong political support. It is of benefit to 
all users of GEOSS information. GEO Members can make a difference in influencing country-
representative positions in radiocommunication fora. 
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1.2 DATA MANAGEMENT 

In the implementation of GEOSS, increased sharing of methods for modelling and analysis needed to 
transform data into useful products will be advocated. The implementation of GEOSS will facilitate, 
within 6 years, data-management approaches that encompass a broad perspective of the observation-
data life cycle, from input through processing, archiving, and dissemination, including reprocessing, 
analysis and visualization of large volumes and diverse types of data. The implementation of GEOSS 
will establish, within 6 years, international information sharing and dissemination drawing on existing 
capabilities through appropriate technologies, including, but not limited to, Internet-based services. 
 

GEOSS 10-Year Implementation Plan, Section 5.1&5.2 

DA-06-01: GEOSS Data Sharing Principles 

The Data Sharing Task Force developed an Action Plan for the implementation of the GEOSS Data 
Sharing Principles, to be submitted for acceptance at the Beijing Ministerial Summit. The global trend 
towards full and open access to Earth observation continued – with ESA approving a joint ESA-EU 
policy on full and open access to Sentinel data, and Brazil continuously releasing medium-resolution 
images. Further progress was achieved through main Work Plan implementation (e.g. OneGeology, 
GEOBON, Supersites). 

The GEO Data Sharing Task Force developed an Action Plan for the implementation of the GEOSS 
Data Sharing Principles, to be presented at the GEO 2010 Beijing Ministerial Summit. This is in 
response to the Cape Town Ministerial Declaration supporting the establishment of a process to reach 
a consensus on the implementation of the Data Sharing Principles for GEOSS.  

A draft of the Action Plan was presented to the 18th GEO Executive Committee in March and a revised 
version, taking into account the technical review conducted among the GEO community in May-June, 
was submitted to the 19th Executive Committee in July. The revised version contained new proposals 
including one to create a distributed pool of datasets with full and open unrestricted access. 
Ministers were invited to announce their country's contributions to the "GEOSS Data Collection of 
Open Resources for Everyone" (GEOSS Data CORE) either in advance of, or at, the Beijing GEO 
Ministerial Summit.  

The Action Plan also called for GEO Members to take leadership in establishing national 
coordinating mechanisms to promote and monitor engagement with the implementation of the 
GEOSS Data Sharing Principles. Following the 19th Executive Committee, the revised Action Plan 
was circulated for official review and further revised for submission to the GEO-VII Plenary and 2010 
Ministerial Summit. A side-event will be held on the occasion of the Plenary to promote the Action 
Plan and highlight the Asia-Pacific contribution. 

In developing the Action Plan and supporting documents, the Data Sharing Task Force worked with a 
number of GEO projects as case-studies including ARGO floats, ASTER Global Digital Elevation 
Model, CBERS Satellite Imagery, and Forest Carbon Tracking. This helped evaluate the general 
situation and benefits of data sharing. The Task Force also held extensive discussions on how to keep 
the GEOSS Common Infrastructure (GCI) as the architectural framework essential for 
implementing the Data Sharing Principles, including issues such as Categorization of Data Access 
Conditions; User Registration; and Data Tagging. Work was also conducted with the Architecture 
Implementation Pilot 3 (AIP-3) to support the implementation of the Data Sharing Principles in the 
framework of the GCI. Outcomes should be presented in November in Beijing.  

The member states of the European Space Agency (ESA) recently approved new principles for the 
Sentinel Data Policy. These principles establish full and open access to data acquired by the 
upcoming Sentinel satellite missions. The Sentinels comprise five new mission suites being 
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developed by ESA specifically for the operational needs of the Global Monitoring for Environment 
and Security programme (GMES). The new data policy ensures free-of-charge access to all Sentinel 
data as well as the products generated via the Internet by anyone interested in using them. This policy 
responds directly to the increasing demand for Earth observation data in the context of climate change 
initiatives and in support of the implementation of environmental policies. 

A pioneer in the free distribution of medium-resolution satellite data, the Brazilian National 
Institute for Space Research (INPE) announced that it had exceeded the mark of one million images 
downloaded via its catalog at http://www.dgi.inpe.br/CDSR/. INPE started to implement the policy in 
June 2004 with the distribution of CBERS-2 images (China Brazil Earth Resources Satellite).Later, 
INPE established free access to historical images of LANDSAT satellites. At present, INPE is 
providing full access to images from the CBERS-2 and 2B satellites as well as from the US Landsat 1, 
2, 3, 5, and 7 satellites.  

DA-09-01: Data Management 

Activities in data quality-assurance, harmonization and long-term preservation are growing steadily – 
building upon sustained interactions within and across GEOSS areas. However the long-term 
preservation of data remains a challenge that needs to be collectively addressed by GEO Members and 
Participating Organizations.  

The Committee on Earth Observation Satellites (CEOS) and its partners continued to refine and 
advocate for the Quality Assurance Framework for Earth Observation (QA4EO). The framework 
was promoted through presentations at a large number of workshops. A one-page summary was 
produced describing key principles against which compliance with quality assurance should be 
assessed. Detailed guidelines (based on best practices) were generated to provide guidance across 
GEO communities. All documentation is available from the QA4EO website (http://qa4eo.org/).  

In addition, interfaces were established with several dataset experts in the Ecosystems, Health, and 
Climate Societal Benefit Areas – with the aim of putting the Framework into practice and reviewing 
its performance. Connections were also established during the 1st Work Plan Symposium (Pretoria, 
South Africa, 17-19 May). A data quality questionnaire was developed for the component registration 
process, and the QA4EO team collaborated in the 3rd Architecture Implementation Pilot (AIP-3). 
Preparation began for a Quality Assurance Workshop addressing all SBA communities, to be held in 
early 2011 in the United Kingdom. 

                        

Global mean sea-level rise estimated from on a range of satellite mission data 
 – illustrating the need for long-term data preservation 

http://qa4e0.org/
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The European Space Agency (ESA), Canada (CSA), France (CNES), Germany (DLR) and Italy (ASI) 
consolidated the GEO approach to long term preservation of Earth Observation data. The 
objective is to guarantee the preservation of all Earth Observation data for an unlimited time-span, 
ensuring and facilitating access and usability through the implementation of a harmonized collective 
approach among Earth observation data owners. As a first step, requirements for data preservation 
were collected within each Societal Benefit Area. The preservation of Earth observation space data 
and associated knowledge is a long-term responsibility of space operators. As a result, funding is often 
difficult to locate. There is a strong need for a common GEO strategy – to ensure coherence within 
Earth Science and build reference datasets. 

The USA (NOAA) and GSDI worked towards data, metadata and products harmonisation – 
establishing new connections with projects such as EuroGEOSS (EuroGEOSS involves the integration 
of data discovery, access and use across the drought, biodiversity and forest communities). Data and 
products registered in the GEOSS Common Infrastructure were scrutinized for harmonization and 
metadata was analyzed in connection with the QA4EO.  

DA-09-02: Data Integration and Analysis 

Data integration and analysis made strong progress connecting important independent data centers. A 
Water Cycle Data-Centre Alliance was formed to link data management systems and enhance 
integration. Intergovernmental agreements for planning and maintaining geodetic infrastructure and 
operations were developed. Two European projects contributed model and data resources to the 
atmospheric model evaluation network. 

Canada (University of Manitoba), Japan (University of Tokyo), USA (NASA) and ESA formed a 
Water Cycle Data-Centre Alliance to link GENESI-DR, GIOVANNI, DIAS and the 5th Grid 
projects. A first inventory of water-cycle data-centres was completed. A second inventory was 
initiated, with a questionnaire distributed to over 75 global, regional and national water data centres.  

The International Association of Geodesy (IAG) worked to strengthen the Global Geodetic 
Observing System (GGOS) and develop intergovernmental agreements for planning and maintaining 
geodetic infrastructure and operations. A call for participation in a pilot project concerning the Global 
Unified Height System (UHS) was prepared. Objectives include the (i) provision of a basis for the 
homogeneous global radial monitoring and modelling of the solid- and fluid-Earth surface; and (ii) 
guarantee for long-time stability of the terrestrial reference frame with a 1cm-accuracy. 

The US Environmental Protection Agency (EPA) made progress on the development of an 
atmospheric model evaluation network – building upon new contributions from the European 
projects GEOMON (Global Earth Observation and Monitoring of the Atmosphere) and AMFIC (Air 
Quality Monitoring and Forecasting in China). GEOMON and AMFIC contributed model and data 
resources relevant to Europe and China. They further helped adapt Web Coverage Service interfaces 
to model outputs (including HTAP, EBAS-HTAP, and AEROCOM) and build web interfaces capable 
of supporting model-model and model-observation inter-comparisons. 

DA-09-03: Global Data Sets 

Efforts on global data sets were focused on expansion and data quality. Global land-cover validation 
progressed, managing quality feedback and developing reference datasets. More and more nations 
joined the OneGeology project, providing new datasets for digital geological mapping. Verification 
was undertaken for the ASTER GDEM. Further progress is required in data harmonization, 
interoperability, validation and preservation. 
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GTOS, CEOS and the USA proceeded with global land-cover validation – promoting best practices 
& protocols, managing quality feedback, harmonizing classifications, developing reference datasets to 
serve as validation baseline, and preserving historic time-series. Plans are to provide validated 
moderate-resolution land-cover maps and eventually land-cover change maps at high-resolution. A 
new REDD Sourcebook version is available online (www.gofc-gold.uni-jena.de/redd/index.php). 

The Chinese Meteorological Administration (CMA) defined a series of actions in support of the 
Chinese Meteorological Satellite Programme, namely: (i) develop integrated FY-3A pre-processing 
software package and user manual; (ii) deliver this software package to potential Direct Broadcasting 
users worldwide to help them obtain the FY-3A level-1 data; (iii) develop FY-3A data web-based 
service and promote the accessibility of FY-3A data through the website; and (iv) enhance capabilities 
to acquire and apply Chinese meteorological satellite data and products. 

The OneGeology project continued to build momentum around the development of a dynamic digital 
geological map of the world. New Geological Surveys joined the project, taking the overall number 
of participants to 116 and the number of openly-accessible datasets to 172. Moreover the number of 
participants serving Web Coverage Services rose to 65 and those providing Web Feature Services to 
25. Full and open access was provided for more and more areas, and more and more users were 
granted access to data in a usable and editable format (as opposed to simple image files presented by 
map servers). The OneGeology portal was launched at http://www.onegeology.org. A Kids’ outreach 
website was also developed. Significant advances at the regional level were made possible by funding 
obtained through OneGeology-Europe (EC) and Geoscience Information Network (NSF) projects. 
 

        
 
  Towards a dynamic digital geological map of the world 

The Committee on Earth Observation Satellites (CEOS) addressed interoperability issues between 
digital elevation models and the verification of the ASTER GDEM (global Digital Elevation Model) 
dataset. Japan and USA granted free access to ASTER GDEM data in 2009 (see 
http://www.gdem.aster.ersdac.or.jp and https://wist.echo.nasa.gov/~wist/api/imswelcome/). 

The European Commission, Netherlands, USA and China advanced the compilation of Global Soil 
Data and Information, building upon the work of existing soil inventory and digital soil mapping 
projects. Activities focused on developing global methodologies for (i) area-class products and (ii) 
derivation of soil-property data and information. This is to culminate in the delivery of soil-property 
maps for the whole world. ISRIC, as a Europe-funded World Data Centre for Soils, contributes 
projects, datasets and products, including e-SOTER, SOTER, WISE, and GlobalSoilMap.net. 

http://www.gofc-gold.uni-jena.de/redd/index.php
http://www.onegeology.org/
http://www.gdem.aster.ersdac.or.jp/
https://wist.echo.nasa.gov/%7Ewist/api/imswelcome/
http://www.esoter.net/
http://www.isric.org/UK/About+ISRIC/Projects/Current+Projects/SOTER.htm
http://www.isric.org/UK/About+ISRIC/Projects/Track+Record/WISE.htm
http://www.globalsoilmap.net/
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1.3 CAPACITY BUILDING  

The GEO capacity-building strategy follows the World Summit on Sustainable Development concept 
of a global partnership between those whose capacity needs development and those who are able to 
assist in the process, recognizing that activities have intertwined social, environmental, and economic 
impacts. The GEO capacity-building strategy will be based on best practices derived from studying 
successful and less-successful approaches. 
 

GEOSS 10-Year Implementation Plan, Section 5.6 

CB-09-01: Resource Mobilization (Seville Roadmap) 

Spain (AEMET) and the Netherlands (ITC) led a GEO effort to identify resources for building 
individual, institutional and infrastructural capacity for Earth observations. A GEO Call was launched 
for “Earth observations decision-support projects”. 72 full proposals were submitted in 4 Societal 
Benefit Areas. Contact with potential donors should be established in final stages.  

GEO issued a Call for Proposals (CFP) in February 2009 inviting organizations to propose or 
participate in projects that apply Earth observations to decision-support activities. The CFP was 
co-managed by the Capacity Building Committee (CBC), the User Interface Committee (UIC) and the 
GEO Secretariat. The CFP focused on projects in 4 Societal Benefit Areas – Agriculture, Energy, 
Health and Water with 72 full proposals submitted by September 2010: 18 in Agriculture, 2 in Energy, 
13 in Health, and 39 in Water. Proposals were reviewed by CBC, UIC and Community of Practice 
representatives as well as GEO Secretariat experts who provided feedback to the proposal teams. The 
final selection should be announced on 1 October 2010. GEO Committees will broker connections 
between proposal teams and resource providers.  

The inventory of existing capacity (individual, infrastructure & institutional) in Earth observation is to 
be finalized by October 2010; the report on opportunities and bottlenecks by December 2010. The 
prototype toolkit for awareness raising and dissemination should be ready by the Beijing Ministerial 
Summit. 

CB-09-02: Building Individual Capacity in Earth Observations 

Numerous training activities are underway or planned, including the new INPE forest monitoring 
program in the Amazon region, UNOOSA Spring Schools in South America, the IRI Summer School 
on climate change/variability & health, and the GEONETCast training channel, now operational over 
Europe, Africa and the Americas. Issues relate to identifying additional resources and determining 
requirements for the GEONETCast training channel. 

UNOOSA supported regional training and capacity building programs related to disaster management 
and emergency response. The main focus was on developing individual capacity in drought, 
desertification, landslides and earthquake management, and establishing regional network of 
practitioners in Latin America. Following a first workshop held in Brazil in 2008, Spring Schools were 
held on Drought and Desertification in Argentina, from 26 to 30 October 2009 and 19 to 23 April 
2010. Further schools are scheduled on Landslides and Earthquakes in 2011 and 2012.  

The USA (International Research Institute for Climate and Society (IRI), Center for International 
Earth Science Information Network (CIESIN) and the Mailman School of Public Health) organized a 
“Summer Institute on Climate Information for Public Health” (May 2010, New York, USA). The 
2010 course exposed participants to data, methods and tools for integrating climate considerations into 
public health decision-making processes. It included hands-on experience with decision tools and 
targeted professionals who play a role in public health-care planning or surveillance.  
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The African Regional Centre for Mapping of Resources for Development (RCMRD) and the Brazilian 
National Institute for Space Research (INPE) signed a Memorandum of Understanding (MoU) which 
aims at encouraging the use of Earth observation in Africa and enhancing Earth observation 
infrastructure and capacity building/training. INPE also established a new regional center in Belém 
in the Amazon region (see figure) which aims to become a world reference in the monitoring of 
tropical forests – offering training programs tailored for students from developing countries, 
especially in Africa and South America.  

  

Brazil INPE's new regional center in 
the Amazon region, which aims to 
become a world reference in the 
monitoring of tropical forests. The 
center will offer training programs 
tailored for students from developing 
countries, especially in Africa and 
South America 

Cooperation agreements were signed with France’s IRD (Research Institute for Development), the 
Japan International Cooperation Agency (JICA), the Brazilian Institute of Environment and 
Renewable Natural Resources (IBAMA), the Food and Agriculture Organization (FAO), the 
Constellation of small Satellites for the Mediterranean basin Observation (COSMO-SkyMed), and the 
Brazilian Agricultural Research Corporation (Embrapa). The first 4-week course on tropical forest 
monitoring is to be held in Belém in July 2010 for Spanish-speaking students and in November 2010 
for English-speaking students. 

EUMETSAT and USA (NOAA) developed GEONETCast training channels on their respective 
regional broadcasts: EUMETCast and GEONETCast Americas. These training channels are now in 
operation over Europe, Africa and the Americas. The Asian capability is due to come online this year. 
The Netherlands (ITC) are partnering with GEONETCast and the DevCoCast project to provide 
training and capacity building opportunities to potential users in Africa and Latin America. ITC is also 
helping set up a GEONETCast receiver in Nairobi, Kenya (see figure). In Brazil, INPE is leading 
distance-learning opportunities for use of GEONETCast stations and data across Latin America. The 
latest virtual workshop was held from 3 to 7 May 2010. Training materials will be available on the 
upgraded GEONETCast Product Navigator, which is compliant with GEOSS Architecture and Data 
specifications. Training materials developed through the DevCoCast project will also be shared via the 
EUMETCAST training channel.  

 

 

 

 

Universities and regional 
centres around the world 
acquire their own GEONET-
Cast receiving stations 
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However, the usage of the Training Channel remains low. The GEONETCast developing community 
needs input from GEO Members and Participating Organizations to (i) define user-needs in training 
and capacity building; (ii) suggest or provide training materials for broadcast over the system; and (iii) 
take advantage of the global broadcast capability to add capacity to regional and national-level 
capacity building activities. 

The Netherlands (ITC) and ISPRS furthered efforts on the recognition of cross-border education and 
knowledge-sharing at the mid-term Symposium “ISPRS Commission VI – Cross-Border Education for 
Global Geo-Information”, Enschede, Netherlands, 2-4 June 2010. Approximately 100 participants 
from all over the world attended. The report is available at www.itc.nl. Results will be fed into GEO 
Capacity Building activities. 

CB-09-03: Building Institutional Capacity to Use Earth observation 

Capacity-building networks for GEOSS were strengthened. The GEONETCast Toolbox was improved 
to offer open, direct and real-time access to GEONECast data streams. New ocean forecasting systems 
were made operational, facilitating the use and sharing of ocean information. Challenges remain in the 
use of GMES service products to build ocean capacity and the general expansion of capacity building 
networks to further share knowledge and applications.  

The Netherlands (ITC) developed an essential tool for international capacity-building networks in 
Earth science & geo-information provision: the GEONETCast Toolbox. Coupled to an open source 
data handling and analysis system, the Toolbox permits open, direct and real-time access to 
GEONETCast data. Online since June 2009 (http://www.itc.nl; keyword “GEONETCast”), the 
Toolbox was updated in June 2010 (see figure) building upon interoperability with the Fengyun and 
Envisat dissemination systems.  

             
The new GEONETCast ToolBox offers access to numerous datasets  

across systems and Societal Benefit Areas 

The Toolbox is now becoming operational in several educational and research institutions in Europe 
and African countries such as Kenya, Rwanda, South Africa and Tunisia. Demonstrations and hands-
on training on the use of the toolbox are scheduled at the AARSE 2010 post-conference two-weeks 
refreshers course (1-12 November 2010, Addis Abeba, Ethiopia) and in other countries such as 
Brazil, Argentina, Kenya and Thailand. 

http://www.itc.nl/
http://www.itc.nl/
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Further networking activities relate to (i) the Europe-funded DEVCOCast project to build a 
GEONETCast user network in Africa and Latin America, (ii) the AMESD project (a pan African 
partnership and networking for the monitoring of the environment by satellite in Africa), (iii) the 
TIGER-2 project (an ESA initiative on Earth observation, climate and water resources for Africa), and 
(iii) the SERVIR project network extension. ITC and partners are also focusing on developing distance 
education courses using GEOSS components and demonstrating the relevance of Earth observations 
through education, training and awareness-raising. 

A global network of operational oceanography capacity building was established, involving major 
operational and research centers from Chile, China, Denmark, France, Germany, Korea, Norway, 
South Africa and USA, and IOC. User engagement meetings were also organized in China and South 
Korea to raise awareness of operational oceanography, now a key area of marine science.  

Progress was made on the development of a Yellow Sea ocean-wave forecasting system (see figure) 
– building upon YEOS (YEllow sea Observation, forecasting and information System; 
http://ocean.dmi.dk/yeos/), a Europe-funded project coordinated by Denmark (DMI). Products and 
applications were developed, all of which were openly shared for research. Forecasts from DMI also 
started being broadcasted to Asian users in the framework of the DevCoCast project. 

 

Wave Weather 

Currents forecast in Yellow Sea 
Currents 

The Yellow-Sea wave forecasting system,  
a key component of the global operational oceanography network 

International cooperation progressed among (i) China-Korea-Denmark on the Western Pacific 
forecasting System, (ii) Chile-France-USA on the Latin America coastal forecasting system, (iii) 
South Africa-Norway on the African coastal forecasting system, and (iv) the EU on GMES Marine 
Core Services (MyOcean; the latter’s potential is yet to be realized within GEO).  

 

http://ocean.dmi.dk/yeos/
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CB-09-04: Capacity Building Needs and Gap Assessment 

Engaging users in capacity-building activities remains a priority. Efforts to identify user-needs are 
proceeding with new projects such as the GEO Network for Capacity Building (GEONetCab) and 
GEO Capacity Building Initiative in Central Asia (SEOCA). 

A series of actions enfolded to engage users of Earth observations with providers of capacity building. 
The GEO Network for Capacity Building (GEONetCab) project was launched in January 2010 to 
create conditions for the improvement and expansion of GEO capacity-building activities. Outputs 
include dissemination toolkits to become available in late 2010 (brochure, poster and an e-book of 
success stories) and 2011 (road show for investors, and a manual for successful brokerage).  

GEONetCab is an EU project for developing countries and new EU member states. Objectives 
include: (i) analyzing the current situation in Earth observation applications across the GEO themes; 
(ii) providing a capacity-building approach that takes “quick win projects” as a starting point; and (iii) 
carrying out awareness and dissemination activities to create a strong global basis for supporting 
GEO’s capacity building operations. Outreach and dissemination are critical to the project and will 
determine the sustainability of the network’s actions and brokerage functions. Another new project is 
the GEO Capacity Building Initiative in Central Asia (SEOCA). SEOCA follows a similar approach to 
GEONetCab however focused on Central Asia and Europe.  

Morocco (Centre National de Recherches Météorologiques) led efforts to develop reliable and widely 
accepted qualitative and quantitative metrics for measuring (i) the efficacy of Earth observation 
capacity-building programs, and (ii) the implementation of GEO capacity-building strategy. Recent 
outputs include capacity building indicators compiled from 119 Task Sheets of the GEO Work Plan. 

CB-09-05: Infrastructure Development and Technology Transfer for Information Access  

SERVIR regional hubs were established in Panama and Kenya. A third hub was identified in the 
Himalaya. New versions of the Terralib and TerraView software were launched. 70% of the CBERS 
data was made available online through the South African ground station. Initial tests were performed 
to broadcast geoscience data via GEONETCast. 

The USA (NASA and USAID) established SERVIR regional hubs in Panama and Kenya. The Central 
American node responded to more than 40 extreme events during the last two and a half years, 
including providing a very quick response to the recent Haiti earthquake. A Regional Symposium 
on “Geospatial Technology Applications in the Dominican Republic” was held to support the 
expansion of SERVIR in CAFTA-DR countries (May 6-7, 2010, Panama City). The SERVIR African 
node provided ecosystem maps and risk assessment maps that were developed with the Regional 
Centre for Mapping of Resources for Development (RCMRD) and the US Geological Survey. A 
SERVIR Himalaya is under development. 

Brazil (INPE) further developed open-source solutions across the Earth observation value chain – 
drawing upon networks of Open Source Software (OSS) developers. Recent outputs include the launch 
of TerraLib 3.3.1, TerraView 3.3.1 and SPRING 5.1. The software will be registered in the GEOSS 
Common Infrastructure. 

AEGOS (African-European Georesources Observation System) performed initial tests of geoscience 
data broadcasts via GEONETCast. It also conducted an analysis of existing situation and best 
practices for metadata and data standards in geoscience, Information Technology (IT) architecture and 
spatial data infrastructure (SDI) reference models. Funded by the European Commission’s Framework 
7 programme (FP7) and implemented by the European and African geological surveys, AEGOS held 
its mid-term meeting at a conference in May 2010, in Dar Es Salaam, Tanzania. AEGOS’ main goal is 
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to design of a pan-African data infrastructure for the sustainable use of georesources in Africa (see 
http://www.aegos-project.org/). 

Brazil (INPE), China (CRESDA) and South Africa (CSIR) established and upgraded ground stations 
to receive, process, store and distribute CBERS imagery (see figure). The Hartebeeshoek station near 
Pretoria turned fully operational with assistance and funding from China. Currently, 70% of the data 
can be ordered through the online catalogue at http://catalogue.sac.co.za/searchmap. Progress was also 
made in the ground stations of Maspalomas and Aswan, operated respectively by Spain’s National 
Institute for Space Technology (INTA) and Egypt’s National Authority for Remote Sensing and Space 
Sciences (NARSS). CBERS image catalogs in both locations are expected to be operational and online 
by November 2010. Finally, a field survey was conducted in Gabon to define the appropriate location 
for a future CBERS antenna in Central Africa. Discussions are ongoing with Kenya and Italy about the 
Malindi station. The CBERS2B operations ended in April 2010. 

 

   

 

    

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 

CBERS ground stations 
 

The Committee on Earth Observation Satellites (CEOS) launched a “Data Democracy” initiative to 
encourage its members to strengthen the Earth observation data utilization cycle by: (i) Broadening in-
situ data/information access; (ii) Increasing data dissemination capabilities; (iii) Sharing software 
tools; and (iv) Transferring technology to end-users. Data democracy is about unhindered access to 
Earth observation information; open-source software and open systems; adequate dissemination 
models that reflect the realities of bandwidth in developing countries; and locally initiated cross-
border projects and intensive capacity-building programmes. Seminars on user-need assessments were 
held in Asia. A Data Democracy Portal is under development. 

CB-10-01: Building Capacity through Outreach and Awareness Raising  

A number of initiatives helped develop GEO outreach including the UNEP Atlas series, the IEEE 
Workshop series, and the Earthzine newsletter. Five user-oriented workshops were conducted in 2010 
and the Earthzine newsletter reached about 4000 readers per month in more than 100 countries. 
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UNEP contributed their Atlas of our Changing Environment series to GEOSS as an outreach tool 
for capacity-building. Through a combination of ground photographs, current and historical satellite 
images, and narratives based on extensive scientific evidence, the UNEP Atlases illustrate how 
humans have altered their surroundings and continue to make observable and measurable changes to 
the global environment (see figure). The information underscores the intrinsic value of harnessing, 
visualizing and communicating technologies to gain a deeper understanding of the dynamics and 
impacts of environmental change.  

Recent Atlas outputs include the Uganda Atlas of our changing environment; the Atlas of water 
resources for Africa; and regional atlases for the Arab states, Europe, and Latin America & the 
Caribbean. The Atlas of Our Changing Environment is a series of publications focusing on the global, 
regional and national levels. They draw the attention of governments to environmental issues and 
strengthen their capacity to monitor their resources through Earth observations. 

         
Observed changes to the Lake Chad area, as depicted in the UNEP Atlas 

IEEE and various partners, including CEOS, the US (EPA), the World Health Organization, ISPRS, 
and OGC, organized a series of workshops to demonstrate the GEOSS Common Infrastructure to 
users in all Societal Benefit Areas. 35 user-oriented workshops have been conducted since 2005 
including 5 in 2010. The schedule of workshops is available at www.earthobservations.org or 
http://www.ieee-earth.org/category/events/featured/workshops. Workshops typically expose regional 
and local stakeholders to best practices in capacity-building and to the benefits of using the 
GEONETCast dissemination system in combination with open-source web-based applications.  

Through the Earthzine newsletter, IEEE published 69 articles covering the nine Societal Benefit 
Areas focusing on themes such as Disaster Mitigation and Response; Global Energy Dependency; 
New Millennium Development Goals; and Agriculture and Food Availability. In 2010, Earthzine 
attained an international audience of about 4000 readers per month in more than 100 countries. 

IEEE and its partners concluded Phase 1 of the “EO Game for Youth” with 37 entries from countries 
such as Cuba, Netherlands, Turkey, and the USA. The game, launched as an international contest, 
emphasizes the impact of Earth observation on societal conditions. IEEE partners include DigiPen 
Institute of Technology, the International Game Design Association (IGDA), 1st Playable Productions, 
Global Learning and Observations to Benefit the Environment (GLOBE), the IEEE Computer Society 
and others to be announced. Advisors are needed to work with teenagers. 

http://www.earthobservations.org/
http://www.ieee-earth.org/category/events/featured/workshops
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1.4 SCIENCE AND TECHNOLOGY 

ST-09-01: Catalyzing R&D Funding for GEOSS 

Science & Technology reviews were conducted for 3 Societal Benefit Areas: Disasters, Health and 
Water. Reviews helped identify (i) organizations to catalyze R&D resources; and (ii) ways to 
communicate scientific priorities to the GEO community. For instance, “continuity indicators” were 
developed to identify imminent disruptions in Earth observations components (e.g. sensor failure, 
mission termination, or technology obsolescence), and raise awareness within GEO community. 

The Science and Technology Committee (STC) conducted an SBA-by-SBA review to ascertain what 
resource gaps might exist in Work Plan implementation, and then identify mechanisms to fill those 
gaps. An analysis was performed based on an S&T needs-assessment questionnaire distributed to all 
Task Leads during April-May 2010. The questions, designed to identify science and/or technology-
related gaps that may prevent full Work Plan implementation included: 

1. What scientific and/or technological components and/or developments are being used?   
2. Do you have sufficient expertise to complete the task?  If not, what is missing?  
3. Do you have sufficient resources to complete this task?  If not, what do you need? (Resources can 

be defined as funding, data, in-kind support, personnel, or any other element) 
4. Are there any scientific or technology (or other) barriers or scientific and technology gaps that you 

foresee that might prevent you from completing this task within the Work Plan time frame? 
5. What continuity issues (if any) have you identified that should be addressed? (these could be 

sensor, modelling, technology, observation, or other relevant topic) 
6. Please describe any science or technology (or other) priorities that have arisen 
7. Please describe any other issues of relevance that you believe may be of interest to the STC 

A gap analysis review team, composed of members from the STC and the GEO Secretariat, was 
assembled to process the questionnaires. The European Commission also contributed funds to engage 
experts to serve in a review capacity. In addition to the general questionnaire, each STC meeting 
focused attention on a specific SBA to supplement the review (questions describing gaps, priorities, 
continuity needs, barriers, scientific expertise, and additional resource needs).   

At the 13th STC meeting in Ankara, Turkey (March 2010), the Disasters SBA was reviewed – helping 
to identify a number of Science & Technology issues: (i) Integration of different observing techniques; 
(ii) Integration of observations and model output; (iii) Extraction of relevant information from 
observations; (iv) Real-time low latency networks; and (v) Product and information relevant for end 
users. These issues will now be addressed through targeted workshops (integration of observing 
techniques) and improved coordination of efforts (enhanced real-time networks). Additional concerns 
related to the integration of the Supersites initiative in Task DI-09-01, and the non-communication of 
two Task Points of Contact. 

A review of the Water SBA was conducted during the 14th STC Meeting in Pretoria, South Africa 
(May 2010). Conclusions of the review included: 1) Some sub-tasks are very focused (and are 
achieving results) while others are broad and clear deliverables and successes are more difficult to 
define; 2) Regarding the future of the Water SBA, a streamlined vision of activities was presented, 
consolidating all sub-tasks into Overarching Tasks after some re-grouping. The categorization of “like 
with like” would help in focusing the actions on deliverables. The Integrated Water Cycle 
Observations (IGWCO) Community of Practice will take this up.  

In response to the request by the International Group on Funding Agencies (IGFA), the European 
Space Agency (ESA) assembled an independent panel of experts to compile a report highlighting the 
scientific challenges remaining to be addressed in the GEO Work Plan. The panel anticipates starting 
its work in the near future. 
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ST-09-02: Promoting Awareness and Benefits of GEO 

Progress was achieved in showing GEO at work and making GEO and GEOSS better acknowledged 
within the Science and Technology community. One issue that is being addressed is the quality of 
data, services, and other products being made available through GEOSS. A voluntary “GEO label” is 
under development – that would incorporate both subjective and objective assessments of the quality 
and relevance of information delivered through GEOSS. The recognition of value that the GEO label 
would provide would also encourage scientists and researchers to contribute data and systems to 
GEOSS. 

With regard to Activity 1 aimed at developing “Links with major scientific research enterprises”, a 
preliminary target list was compiled (inventory; prioritization; integration). With regard to Activity 2 
designed to “Encourage scientists and technical experts to contribute to GEOSS”, a citation standard 
consistent with the Federation of Earth Science Information Partners (ESIP) was developed. Also a 
“GEO label” draft concept was prepared by the Science and Technology Committee.  

With regard to Activity 3 on “Outreach to diverse scientific and technological communities in 
order to make GEOSS more visible and attractive”, a proposal for showing GEOSS at work for S&T 
(compelling examples) is under review. With regard to Activity 4 and “Specific efforts to contact 
universities and research laboratories with the goal to involve them in GEOSS activities”, dedicated 
workshops were organized to focus research networks on GEOSS issues. Finally with regard to 
Activity 5 on “Presence of GEO at major symposiums and other meetings on different levels”, 
presentations were given at major conferences and dedicated sessions on GEOSS were organized. 

Additionally, a Union Session on GEOSS was organized at the Fall American Geophysical Union 
(AGU) meeting held on December 14-18, 2009 in San Francisco, USA, convened by NASA, 
University of Nevada, and the EC Joint Research Centre. The session served as an introduction to 
GEO for scientists. Several presentations became key candidates for “compelling examples” 
showcasing the value of GEOSS at the upcoming Ministerial Summit in November 2010. The 
submitted examples are available at http://www.geo-tasks.org/st0902/.  

On the heels of the GEOSS Union Session, the IEEE organized the GEOSS Workshop XXXIII 
focusing on the theme “Using Earth Observations for Water Management.” The Workshop, held 18 
December in San Francisco, was targeted at the user of Earth observations for the water cycle, with 
a special emphasis on water users with regional and local programs in California. Water resource 
managers at the state and municipal levels gave presentations while the concept of GEO and Earth 
observation activities under the Water SBA were introduced. More information is available on the 
IEEE GEOSS Workshops Page (http://www.ieee-earth.org/Conferences/GEOSS Workshops). 

http://www.ieee-earth.org/Conferences/GEOSS
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1.5 USER ENGAGEMENT 

The needs of users, and the technical solutions to those needs, change with time. GEO will organize 
regular GEOSS User Fora among and within Societal Benefit Areas or sub-areas, making use of user 
communities where they exist and catalyzing the formation of new ones where they do not. It will 
also create an appropriate mechanism for coordinating user requirements across Societal Benefit 
Areas. The function of the User Fora will be to document and review user requirements, assess the 
extent to which they are being met, and make recommendations to GEO with the objective of 
improving the delivery of information appropriate to user needs. 
 

GEOSS 10-Year Implementation Plan, Section 4.2 

US-09-01: User Engagement 

Users were actively engaged in reviewing and assessing requirements for Earth observation data, 
products and services. In particular, user needs described in publicly-available documents were 
analyzed. Reports were produced for most Societal Benefit Areas and a cross-SBA analysis was 
conducted. Partnerships were fostered across and within Societal Benefit Areas and Communities of 
Practice kept developing with the support of the User Interface Committee.  

The USA (NASA, EPA), IAG and IEEE led a GEO effort to identify critical Earth observations 
priorities common to many Societal Benefit Areas (SBAs). Analysts and advisory groups were 
identified for the 9 SBAs to harvest information from publicly available documents. Altogether, 
activities involved 128 people in the advisory groups, and the analysts examined over 1500 
documents. Final reports were completed for 8 Societal Benefit Areas (Biodiversity, Climate, 
Disasters, Ecosystems, Energy, Health, Water and Weather), also all available on-line at 
http://sbageotask.larc.nasa.gov/. 

A cross-SBA analysis was also undertaken. Preliminary outcomes include a meta-analysis and report 
(available September 2010) that help identify options for better connecting existing systems, and 
evaluate the extent to which existing products, tools, systems and services are registered in the GEOSS 
Common Infrastructure. Based on Earth observation priorities within and across SBAs, GEO will be 
able to conduct gap analyses, involving numerous GEO Members and Participating Organizations in 
the process.  

 Communities of Practice (CoP) continued to develop in 
the wake of the IGOS transition into GEO. Ten 
Communities were formalized (Air Quality, Biodiversity, 
Carbon, Coastal Zone, Energy, Forests, Geohazards, Global 
Agricultural Monitoring, Health and Environment, and 
Integrated Global Water Cycle Observations) and three 
started to emerge (Cryosphere, Atmospheric Chemistry, and 
International Phenology Network). Communities of Practice 
undertook a number of activities in support of Work Plan 
implementation, developing websites, community e-mail 
lists, and newsletters. 
Communities of Practice, the User Interface Committee, and 
the GEO Secretariat also partnered to produce the first 
comprehensive brochure on “GEO Communities of 
Practice” (see figure). The brochure includes a summary of 
activities and contact information. It will be circulated in 
print thanks to the support of ECMWF and the USA (EPA).  

http://sbageotask.larc.nasa.gov/
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The Capacity Building Committee and User Interface Committee co-managed a Call for Proposals 
(CFP) inviting organizations to propose or participate in projects that apply Earth observations to 
decision-support activities. The CFP focuses on projects in four Societal Benefit Areas – Agriculture, 
Energy, Health and Water. GEO received 133 Concept proposals by June 2009, and 72 full proposals 
by September 2010: 18 in Agriculture, 2 in Energy, 13 in Health, and 39 in Water. Proposals were 
reviewed by CBC-UIC and Community of Practice representatives as well as GEO Secretariat experts 
who provided feedback to the proposal teams. Final selections should be announced on 1 October 
2010. Consistent with the Task on “Resource Mobilization” (CB-09-01), the GEO Committees will 
broker connections between project teams and resource providing organizations. 

US-09-02: Socio-Economic Indicators 

Integrated benefit assessments were initiated in 3 thematic areas: forestry, drought and biodiversity. A 
Geo-Wiki tool was created to validate global land-cover information. A method for extracting human-
settlement information from high-resolution satellite images was developed. More activities are 
required to develop and disseminate socio-economic indicators within GEOSS.  
 
The final report of the GEOBENE project (Global Earth Observation-Benefit Estimation: Now, Next 
and Emerging) was released – supporting the general conclusion that benefits of investing in GEOSS 
far outweigh the costs. Two studies initiated under GEOBENE were continued: EUROGEOSS (Tools 
and Application of Benefit Assessment) a European FP7 project, and the GEO Wiki, a project of 
IIASA (http://www.geo-wiki.org/login.php?ReturnUrl=/ index.php). A workshop sponsored by the US 
(NASA) was organized to assess socioeconomic benefits from projects applying Earth observations 
(http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21266). 

The EUROGEOSS project is to develop methodologies and tools for assessing the societal benefits of 
INSPIRE and GEOSS in 3 thematic areas (Forestry, Drought and Biodiversity). Moreover 
EUROGEOSS is for the integrated benefit assessment of the value of improved global land-cover 
information. A survey is underway to identify obstacles for contributing to public good. The Felix 
model – a system-dynamics model to simulate interactions – is being refined and adjusted to 
EUROGEOSS. 

The Geo-Wiki project is a global network of volunteers who wish to help improve the quality of 
global land-cover maps. Volunteers are asked to review hotspot maps of global land-cover 
disagreement and determine, based on what they actually see in Google Earth and their local 
knowledge, if the land cover maps are correct or incorrect. Their input is recorded in a database, along 
with uploaded photos, to be used in the future for the creation of a new and improved global land 
cover map. The Geo-Wiki functionality increased in the past months, with 1,000 images from Malawi 
added, geo-referenced and orientation-referenced.  

Japan (AIST) developed a new dataset by extracting human settlement information from high-
resolution satellite images. First products relate to cities with populations of over 1 million (274 
cities). Improved products will relate to cities with populations of over 100 thousands (3734 cities). A 
software to extract road vectors from satellite images was also evaluated as a Web GIS tool (see 
figure).  

 
Mapping road features 
using automatic correction 
based on satellite images 
(e.g. ASTER); copyright AIST 

 

 

http://www.geo-wiki.org/login.php?ReturnUrl=/%20index.php
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US-09-03: Cross-Cutting Products and Services 

Efforts were made to foster the use and development of Earth observation products and services. 
Needs for basic geographic data were identified and used to improve global maps worldwide. 
Phenological forecasts using numerical weather prediction started being published and open-access for 
research and education was provided. A plant phenological database was developed by European 
networks and plant monitoring protocols were finalized for ~225 species. Observational phenological 
guidelines were unified throughout Europe. Efforts were sustained to form an International Phenology 
Network Community of Practice.  

Japan (GSI) and other members of the International Steering Committee for Global Mapping 
(ISCGM) fostered the use of Global Map in Societal Benefit Areas such as Disasters, Health, 
Agriculture, Biodiversity and Water. Questionnaires were sent to national mapping organizations to 
identify the needs for basic geographic data and reflect these needs in new specifications. Draft 
version 2 Global Map specifications were sent to National Mapping Organizations for review, and 
were adopted by the ISCGM. Version 2 specifications were also prepared in multiple languages to 
improve Global Maps usefulness to society. A web-service will be developed to make Global Map 
available and enable applications aligned with Societal Benefit Areas.  

San Antonio, USA

With regard to phenology, the 
EUMETNET project PEP725, chaired 
by Austria (Central Institute for 
Meteorology and Geodynamics; 
ZAMG) and the USA (National 
Phenology Network; USA-NPN) 
coordinated efforts to build an 
International Phenology Net-work. 
A mechanism was developed for 
bringing standardization to the 
collection of ecosystem-parameters 
and for expanding networks 
throughout the world (see figure).  

Phenological forecasts using nume-
rical weather prediction (NWP) started 
being published for Europe, offering 
open-access to the public. A plant 
phenological data-base was developed 
by European networks and plant 
monitoring protocols were finalized 
for ~225 species; a new animal pheno-
logy program was introduced in spring 
2010. Observational phenological 
guidelines were unified throughout 
Europe and many scientific publica-
tions were issued including a set of 
“Guide-lines for plant phenological 
observations”. Efforts were further 
steered to form an International 
Phenology Network Community of 
Practice, with an aim to provide a global, scientifically-robust framework for observations on the 
detection of spatial and temporal patterns of phenology.  
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2 THE 9 GEOSS SOCIETAL BENEFIT AREAS 

2.1 DISASTERS 

Disaster-induced losses can be reduced through observations relating to hazards such as: wildland 
fires, volcanic eruptions, earthquakes, tsunamis, subsidence, landslides, avalanches, ice, floods, 
extreme weather, and pollution events. GEOSS implementation will bring a more timely 
dissemination of information through better coordinated systems for monitoring, predicting, risk 
assessment, early warning, mitigating, and responding to hazards at local, national, regional, and 
global levels. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.1 

DI-06-09: Use of Satellites for Risk Management 

The Board of the International Charter on Space and Major Disasters reviewed Charter access on a 
region-by-region basis initiating a major action for Africa. Sentinel Asia became a regional node of the 
Charter. Satellite user-requirements for risk management were identified establishing a baseline for 
work across the whole Disaster area. Issues remain in connection with data sharing and timely 
dissemination in support of the full disaster management cycle. 

In response to GEO initiatives, the Board of the International Charter on Space and Major Disasters 
Charter unanimously endorsed the principle of “universal access” for GEO Members to the 
Charter. The International Charter on "Space and Major Disasters" provides a unified system for 
delivering space-based data to countries struck by natural and man-made disasters (see figure). The 
Charter was initiated in 1999 by the European and French space agencies (ESA and CNES); the 
Canadian Space Agency (CSA) joined the following year (http://www.disasterscharter.org/). 

The Charter Board reviewed Charter access on a 
region-by-region basis and initiated actions to ensure 
that non-Charter countries have a ready means to 
access satellite data for disaster response. For 
instance, ESA initiated an action to improve 
Charter access for African countries (Sept. 2009 – 
Aug 2011). Several African countries were visited to 
consolidate requirements, and a first consultation 
was organized in September 2009 with the Risk 
management and Food Security Sector under the 
Ministry of Agriculture of Ethiopia. This was 
followed by the Disaster Department of Uganda in 
October 2009 (with the participation of the GEO 
Principal for Uganda), the National Disaster 
Management Centre of South Africa and the Istituto 
Nacional de Gestiao de Calamidades of 
Mozambique in February 2010. 

The Sentinel Asia initiative was launched by the 
Asia-Pacific Regional Space Agency Forum to 
promote disaster information-sharing across the 
Asia-Pacific region. Sentinel Asia supports the 
monitoring of wildfires and floods, builds capacity 
for using satellite images for disaster management, 
and disseminates information through the  Rising flood waters near Sukkur barrage, Pakistan, 

10 August 2010. Charter activated by USOFDA 
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GEONETCast dissemination system. Participants include 44 organizations from 19 countries as well 
as 8 international organizations. Sentinel Asia recently became a regional node of the International 
Charter on Space and Major Disasters. 

The CEOS Disasters Area Team and the United Nations Office for Outer Space Affairs (UNOOSA) 
led a major international effort to identify user requirements in the use of satellites for risk 
management. The report was used to improve the design of regional end-to-end demonstrations, 
particularly in the Caribbean and in Africa (DI-09-02). The CEOS Disasters Area Team 
complemented the effort with work on architecture requirements – aiming to match specific existing 
and new satellite missions with user-requirements, analyzing priorities for disaster-management 
information as well as gaps in existing and planned mission coverage. Initial work on gaps focused on 
flooding – to be extended to a multi-hazard approach in 2011.  

DI-09-01: Monitoring for Geohazards Risk Assessment 

The GEO Supersites initiative consolidated its critical role in providing rapid access to seismic 
information to scientists and end-users. A new method was developed to produce urban vulnerability 
maps from high-resolution optical images and radar images. A pilot study on “Evaluation and 
mitigation of seismic risk in eastern Caribbean islands” was initiated. The Global Seismographic 
Network (GSN) was upgraded to the next generation data-acquisition system. One issue is the limited 
availability of very-high-resolution radar data. 

New Supersites portals were established as a rapid response to the devastating earthquakes that 
struck Port au Prince, Haiti on 12 January, and Concepción, Chile on 27 February 2010 (see 
http://supersites.unavco.org/haiti.php and http://supersites.unavco.org/chile.php). These events marked 
the first times that satellite agencies provided data (and provided them quickly) to a central data-
repository accessible by researchers. This facilitated the exchange of numerous products such as 
seismic maps, damage maps, topography data, visible and infrared images, and interferograms 
in turn used to support reconstruction. 

In particular, Japan (JAXA) agreed on 
posting essential ALOS/PALSAR images 
for emergency response at no cost (see 
figure) – JAXA is the unique provider of L-
band SAR (Synthetic Aperture Radar) 
observations worldwide. The provision of 
these data, together with other space and in-
situ data was a breakthrough for the full and 
open sharing of data within GEOSS. 

Many GEO Members and Participating 
Organizations contributed to the Haiti and 
Chile efforts including Japan, ESA, USA, 
Chile, Canada, Germany and Italy. In June 
2010, a white paper was prepared to build a 
Supersites Consortium made of universities, 
research institutions, national agencies, and 
satellite data providers. A first review was 
completed on the occasion of the 2010 ESA 
Living Planet Symposium (27 June- 2 July, 
Bergen, Norway). A consolidated draft 
version will be presented to the CEOS SIT 
Technical Workshop (20-22 Sept, Montreal, 
Canada). 

http://supersites.unavco.org/haiti.php
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Italy (EUCENTRE) developed a “vulnerability and risk mapping” methodology, based on a 
prototype processing chain. The method helps extract building footprints from high-resolution 
optical images as well as the number of floors from radar images. Encouraging results were presented 
at the 6th International Symposium on Geo-information for Disaster Management (Gi4DM) with 
reference to the case study of Messina, Sicily (Italy), a candidate Supersite with a fairly complete 
dataset, including satellite optical and airborne radar. The method combines various aspects of 
vulnerability (physical, human, ease of emergency intervention and recovery). The chain is mainly 
based on Earth observations and in situ measurements (ancillary, GIS). The methodology, initially 
applied to urban areas, will extend to industrial areas and critical infrastructure in the near future. 

Proposed case-studies include Priolo, a large refinery area in Sicily (Italy), Caribbean Islands, 
L’Aquila (Italy), Port au Prince (Haiti), and Concepcion (Chile) for the production of vulnerability 
maps based on QuickBird images and TerraSAR-X acquisitions, and damage assessments using very-
high-resolution SAR images from Cosmo SkyMed. Issues remain due to the limited availability of 
very-high-resolution radar data and dependence on voluntary contributions. 

An Italy-funded pilot study on “Evaluation and mitigation of seismic risk in eastern Caribbean 
islands” was launched. Three urban settlements were selected in cooperation with the University of 
West Indies. QuickBird multispectral images and TerraSAR-X spotlight images started being acquired 
on selected sites and processed to evaluate the distribution of seismic vulnerability. First results are 
expected in late 2010. Synergies will be made with the GEO-specific activities of the FP7 project 
SYNER-G (Systemic Seismic Vulnerability and Risk Analysis for Buildings, Lifeline Networks and 
Infrastructures Safety Gain) coordinated by the Italian EUCENTRE, the French BRGM and others.  

With assistance from the Incorporated Research Institutions for Seismology (IRIS) and the US 
University of California (Project IDA – International Deployment of Accelerometers), the US 
Geological Survey (USGS) expanded and improved the telemetry to Global Seismographic Network 
(GSN) stations (see figure). 

         
Numerous Global Seismographic Network (GSN) stations were upgraded 

 to the next generation system 
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8 IDA stations and 22 GSN stations were upgraded this year (2009-2010Q1) to the next generation 
data-acquisition system – an important step in standardizing installation, operation and maintenance 
techniques for the network. Standard issues for improving global seismographic networks include: (i) 
developing tools to utilize data in near real-time; and (ii) translating the understanding of the physical 
mechanisms of disasters into useful measures for disaster mitigation (e.g. building codes or warning 
systems). 

 

 

 

 

 

 

 

 

 

The USGS PAGER (http://earthquake.usgs.gov/earthquakes/pager/) and ShakeMap (http://earthquake. 
usgs.gov/earthquakes/shakemap/) became publicly available products that provide rapid estimates of 
societal impact from major earthquakes worldwide, based on estimates of people and property 
exposed to potentially damaging levels of ground motion. When the catastrophic Haiti earthquake of 
12 January 2010 occurred, ShakeMap was completed within 19 minutes of the event and the PAGER 
alert within 25 minutes (see figure). The USGS Earthquake Notification (ENS) sent out over 95,000 
messages to subscribers. With the PAGER release, over 220 e-mails were distributed to recipients with 
responsibility for disaster response.  

DI-09-02: Multi-Risk Management and Regional Applications  

Regional end-to-end applications continued to develop through major international initiatives such as 
the GEO “Caribbean Satellite Disaster Pilot”. The Pilot addresses the full cycle of disaster 
management (from mitigation to recovery) in areas such as flooding and coastal erosion. Progress on 
the implementation of a multi-risk management approach remained difficult to assess due to limited 
reporting. 

Numerous countries and organizations jointly initiated projects to demonstrate data and service 
integration for regional end-to-end applications. These include Canada, France, Germany, Italy, 
Japan, Portugal, South Africa, USA, Cathalac (Water Center for the Humid Tropics of Latin America 
& the Caribbean), CEOS, UNOOSA, the World Bank and WMO. Moreover several space agencies 
including the Canadian Space Agency (CSA), the Italian Space Agency (ASI), NASA and ESA 
expressed interest in contributing data to ensure that near-real-time information is available on floods 
and landslides. 
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In this context, a major GEO “Caribbean Satellite Disaster Pilot” was launched. Six underpinning 
projects were defined as follows: (1) Sensor Web Satellite-based Flood Prediction and Warning – 
Caribbean-wide; (2) Coastal Erosion Monitoring and Coastal Decision Support Tool; (3) Urban Flood 
Mitigation; (4) Flood Vulnerability Mapping (with risk assessment focus); (5) Ecosystem Monitoring 
for Flooding and Landslides (focus on landslide prediction); and (6) Integration of Satellite Data into 
Local Operational Flood Warning and Response Systems. 

Initial focus is on five national partners (Barbados, British Virgin Islands, Grenada, Jamaica and Saint-
Lucia). The scope is the full cycle of disaster management, from mitigation to warning, response and 
recovery, though not all projects will touch on all phases. The Pilot will run for an initial period of 
two-years. Funding for the first phase is on a best efforts basis and is supplied by the participating 
international and national organizations including satellite agencies, universities, international 
organizations, disaster response agencies and meteorological agencies. Funding for Phase II, the 
implementation phase, will be sought by the partners collectively from donor agencies such as the 
World Bank, USAID, CIDA, IADB, JAICA, the EU and others. The Pilot is based on feedbacks from 
end-users such as the Caribbean Disaster and Emergency Management Agency and Caribbean 
Institute for Meteorology and Hydrology. User requirements identified in DI-06-09 were critical to 
establishing a baseline for this work and setting activities in motion. 

Progress on the “implementation of a multi-risk management approach” remained difficult to assess 
due to limited reporting. The Geohazards Community of Practice is working to improve the situation, 
approaching Task Leads and seeking alternative Points of Contact. 

DI-09-03: Warning Systems for Disasters 

Global and regional fire-information systems made strong progress, with fire danger maps and 
products becoming available online on a daily basis. Two new fire information systems were 
contributed to GEOSS: the Global Fire Information for Resource Management System and the 
European Forest Fire Information System. Steps were taken to improve coordination among existing 
systems for wildland fire risk assessment. Progress on the development of a Tsunami Early Warning 
System of Systems remained difficult to assess due to limited reporting. Reporting should improve in 
2011 thanks to a new partnership with the IOC. 

The GEO wildfire team, led by the Canadian Forest Service and GOFC/GOLD Fire team, worked to 
connect existing operational fire systems to the Global Early Warning System for Wildland Fires 
(http://www.fire.uni-freiburg.de/gwfews/index.html). The Global Early Warning System provides 
global and regional products such as forecast-fire dangers and head-fire intensities. Additional 
products relate to (i) long-term predictions of fire danger; (ii) common global fire-danger metrics to 
support resource-sharing during times of fires; and (iii) a fire-danger rating system for the many 
countries that do not have the financial or institutional capacity to develop their own system.  

Preliminary contacts were established with Italy, Lebanon, and China. Others were consolidated with 
the UN-ISDR “Global Wildland Fire Network” and two other fire information-systems recently 
contributed to GEOSS: The Global Fire Information Management System (GFIMS, 
www.fao.org/nr/gfims) and the European Forest Fire Information System (EFFIS, 
http://effis.jrc.ec.europa.eu/). 

GFIMS was developed by GTOS and FAO in collaboration with the University of Maryland and USA 
(NASA). Operational since 11 August, the system provides an online mapping interface for displaying 
fire hotspots in "near real" time using global MODIS data. It allows users to receive information in 
easy-to-use formats, including a customized fire email-alert service. It contributes directly to 
“response support through sensors and information products” with users in more than 100 countries. 
GFIMS data are also used as inputs in Fire Risk models.  

http://www.fire.uni-freiburg.de/gwfews/index.html
http://effis.jrc.ec.europa.eu/
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EFFIS was established by the European Commission (Joint Research Centre and Directorate General 
for Environment). It supports the services in charge of the protection of forests against fires in the EU. 
EFFIS maintains an on-line web-based system and an EU fire database. Over the main fire season 
(June to September), maps of fire-danger forecasts are emailed daily to forest services and civil 
protection services of the EU (see figure below). EFFIS includes Northern African countries in the 
mapping of burned area, following an agreement with FAO Silva Mediterranea. This is the first step 
towards an enlargement of EFFIS to the non-European countries of the Mediterranean basin.  

 
 

The fire-danger forecast for Europe on 20 August 2010 (red indicates high danger) 

A Workshop was hosted by ESA (ESRIN) to advance Global Observations of Forest Cover (GOFC) 
Fire Monitoring (Frascati, Italy, 23-25 March 2010). The Workshop identified priorities and next steps 
for GEO fire-related activities, namely (i) developing and implementing global validation protocols 
for fire products; and (ii) improving global fire-danger early-warning through improved global fuel-
type-map, fuel-condition and biomass products. Additional priorities related to (i) the consolidation of 
regional networks, and the organization of capacity-building activities to make fire products 
available to regional users; and (ii) the set up of an initiative to generate long-time-series fire 
products. Other initiatives link to outreach and feedback to the REDD Sourcebook.   

In response to the GEO Call for Proposals: Earth Observations in Decision Support Projects, a full 
proposal for "A sub-Saharan Africa Early Warning System in Support of Community-Based Fire 
Management" was submitted. The proposal focuses on capacity building and linkages to user groups 
and is hoping to attract funding from the German GTZ aid agency, WMO, and possibly other agencies 
related to the “Weather Info for All Initiative” announced at the Second Session of the Global 
Platform for Disaster Risk Reduction in Geneva. 

Progress on the development of a Tsunami Early Warning System of Systems remained difficult to 
assess due to limited reporting. Reporting should improve in 2011 thanks to a new partnership with the 
IOC fostered by the Geohazards Community of Practice. 
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2.2 HEALTH 

Health issues with Earth-observation needs include: airborne, marine, and water pollution; 
stratospheric ozone depletion; persistent organic pollutants; nutrition; and monitoring weather-related 
disease vectors. GEOSS will improve the flow of appropriate environmental data and health statistics 
to the health community, promoting a focus on prevention and contributing to continued 
improvements in human health worldwide. 
GEOSS 10-Year Implementation Plan, Section 4.1.2 

HE-09-01: Information Systems for Health 

Major progress was achieved on the development of a Health and Environment Community of 
Practice. New pilot projects were identified in relation to malaria, dengue fever, and cholera. A 3-day 
workshop was held at the end of July to define the scope and plans of these projects and ensure that all 
relevant synergies are made. Little progress was reported on the development of a GEOSS health-
environment module and related global health information network. 

Initial pilot projects were identified for malaria, dengue fever, and cholera diseases. The 3-day 
workshop of the Health and Environment Community of Practice (Paris, France, 27-29 July) helped 
design the project scope, resources and plans. The workshop was attended by around 25 participants, 
including most Task Leads and several new partners. New activities were initiated on (i) Reducing 
public health risks from water-borne diseases in marine and freshwater environments; (ii) Integrating 
Earth observation and public health communities to predicting and reducing incidence of vector-
borne and zoonotic diseases; and (iii) Surveillance, modeling and prediction of seasonal influenza and 
early detection of pandemic. Related discussions were held at the ISPRS Technical Committee VIII 
Symposium (Kyoto, Japan, August 2010) and IEEE workshop on “Global Health Information” 
(Buenos Aires, Argentina, August 2010).  

France (CNES) and partners progressed towards building an efficient epidemiological data collecting 
system. EPIDEFENDER is a software system developed by the French Institute for Space Physiology 
and Medicine (MEDES) that can be run by a smart phone to facilitate epidemiological data collection 
in remote areas (see figure). EPIDE-FENDER was deployed and validated operationally this year in 
Georgia for the national epidemiological surveil-lance network for tuberculosis. 

In addition, France (CNES, Météo-France) and Senegal (Center for Ecological Follow-up, Pasteur 
Institute of Dakar and Directorate for Veterinary Services) worked together to provide users with 
products integrating Earth observation remote-sensing on an operational basis. A first prediction 
bulletin of areas at risk for disease-carrying mosquitoes was published last July and other ones 
should be produced on a monthly basis.  

The Health & Environment Community of Practice and the Air Quality Community of Practice, in 
cooperation with all Health Tasks and under the leadership of USA (Environmental Protection 
Agency), worked together to develop a “Health Services” showcase for the Beijing Ministerial. The 
proposed showcase (including video, publication, and exhibition) will focus on the role of GEO in 
improving the flow of user-friendly environmental data and in providing datasets, tools and 
forecasts to support prevention, early warning, research, and health-care planning and delivery.  

HE-09-02: Monitoring and Prediction Systems for Health 

Activities supporting the development of monitoring and prediction systems for Health made progress 
on a variety of fronts: regional nodes were established for the WMO Sand and Dust Storm Warning 
System with a portal to share real-time information from Northern Africa, the Middle East, and 
Europe. AIRNow International was demonstrated in Shanghai over the 2010 World Expo. An 
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international project to build a coordinated Global Mercury Observation System was approved for 
funding by the European Commission – 9 M€ over 2010-2015. There is still room for progress in 
bringing together weather, aerosol, health and ecosystem specialists, and sharing aerosol observations 
in real-time. 

The World Meteorological Organization (WMO) helped advance the Sand and Dust Storm Warning 
Advisory and Assessment System (SDS-WAS). Two regional nodes were established and made 
operational: the Northern Africa/Middle East/Europe SDS-WAS node operated by Spain 
(AEMET/BCS) and the Asian node operated by China (CMA). A portal was developed for the 
Northern African node – to share observations (remote sensing, ground-based) and model outputs 
(http://www.bsc.es/sds-was). The SDS-WAS produces daily products (e.g. dust forecasts) capable of 
reducing risks from SDS through effective cooperation between the research community, data 
producers and users (see figure). It will support the MERIT project (HE-09-03) by conducting a study 
of dust occurrence over 5 decadal periods – investigating a potential link between dust storms and 
meningitis outbreaks.  

              
International partners providing data to the regional nodes of the Sand and Dust Storm  
Warning System – the Northern Africa/Middle East/Europe node (operated by Spain)  

and the Asian node (operated by China) 

In support of the Persistent Organic Pollutants (POPs) Convention, the Stockholm Convention 
Secretariat coordinated a number of POPs monitoring activities, including the generation of core data 
on ambient air and human milk. Researchers investigated sampling and analytical methods for a group 
of chemicals newly listed: perfluorooctane sulfonic acid (PFOS) and its salts. A baseline for the level 
of POPs in the environment was established in 2009 through a first global monitoring report 
(www.pops.int).  

The Stockholm Convention is a 2004 global treaty to protect humans and the environment from highly 
dangerous, long-lasting chemicals by restricting and ultimately eliminating their production, use, 
trade, release and storage. Monitoring activities help identify changes in POP levels over time and 
provide information on regional and global environmental transport.  

http://www.bsc.es/sds-was
http://www.pops.int/
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Italy (CNR-IIA) designed an international project to build a coordinated Global Mercury 
Observation System (GMOS; www.GMOS.eu). The project was approved for funding by the 
European Commission with an overall budget of about 9 M€ over 5 years (2011-2015). GMOS 
involves 24 leading research institutions and universities worldwide. Moreover it builds upon 
numerous regional systems and programs including EMEP, AMNet, NADP, and MercNet; Ground-
based observation systems; Oceanographic observation programs (including cruises over the Pacific 
Ocean, the Atlantic Ocean, and the Mediterranean and North/Baltic Seas); Aircraft programs 
(including intercontinental flights in the upper-troposphere/lower-stratosphere and regional scale 
flights (Europe and USA) up to the mid-troposphere). Eventually GMOS data will be used to validate 
regional- and global- scale atmospheric mercury models. Maps of mercury concentrations and 
deposition fluxes will also be produced for numerous regions. A GMOS Kick-off meeting is planned 
for 17-19 November 2010. 

 
The USA (Environmental Protection Agency) 
further developed AIRNow International. 
AIRNow International is a portable software 
system currently managing and delivering 
real-time air quality information to 300 US 
cities (see figure). It is largely open-source 
and distributed free-of-charge.  

The first demonstration of AIRNow outside 
the USA was made at the 2010 World Expo 
(Shanghai, China, 10 May 2010), providing 
online real-time data and forecasts to 
attendees. Demonstrations will now be 
extended to other provinces in China such as 
theYangtze River Delta. Further collaboration 
will be developed with EEA’s AirWatch, the 
European projects GMES-MACC and 
GEOMON, China’s AMFIC, and Mexico’s 
Instituto Nacional de Ecologia.   
 
The Air Quality Community of Practice, 
first created in November 2009, continued to 
grow (http://geo-aq-cop.org/). The Communi-

ty encompasses aspects of both Air Quality and Atmospheric Chemistry, and recognizes the linkage 
between air quality and multiple Societal Benefit Areas. It strongly contributed to the development of 
the Ministerial Showcase on Health Services. 

HE-09-03: End to End Projects for Health 

Meningitis prevention is progressing with indicators and decision-tools being developed and tested in 
the field. Research on ecosystems, biodiversity and health is moving ahead through community 
building and the creation of a group on “Biodiversity/Landscape Change and Infectious Diseases”. 
Efforts are ongoing to create a global Malaria early warning network however new funding, in-kind 
resources and programmatic support are required to effectively link ongoing malaria initiatives. 

The USA (NOAA), France (CNES), and Thailand (GISTDA) joined forces to develop a malaria early 
warning system. The priority was on coordinating ongoing observations and projects throughout the 
world to create a holistic GEO project for malaria detection and monitoring. For instance, vegetation 
health (VH) indices and malaria estimations are produced on a weekly basis for the African continent 
by NOAA (http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_currentImage.php). Efforts were 

http://www.gmos.eu/
http://geo-aq-cop.org/
http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_currentImage.php
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made to link satellite observations to national and local malaria prevention and treatment initiatives. 
However despite multiple attempts to involve interested parties, efforts were not rewarding. Links 
with GEO Members, international and national health organizations proved difficult to forge and 
resources lacked for a number of activities including in-situ validation, capacity building and 
infrastructure development for health reporting and care. New funding, in-kind resources or 
programmatic support need to materialize in order to create a global Malaria early warning network. 
These issues were discussed at the Health and Environment Community of Practice Workshop in July 
leading to a recommendation to broaden the scope of activities to vector-borne and zoonotic diseases. 

The Heath and Climate Foundation 
(HCF) and International Research 
Institute for Climate and Society (IRI) 
coordinated efforts around the 
development of Meningitis Environ-
mental Risk Information Technologies 
(MERIT). Pilot studies were conducted 
in Niger and Ethiopia to determine 
which epidemiological factors, popula-
tion-related factors and climate factors 
(e.g. humidity, dust, temperature, rainfall 
and wind) were the best predictors of a 
meningitis outbreak. A retrospective 
analysis of the past 5 years of surveil-
lance data from Niger, Mali and Burkina 
Faso was initiated. The pilot and analysis 
were targeted at informing decisions for 
the distribution of vaccines (see figure).  

A new decision-support tool was also tested in Niger for the 2009/2010 meningitis season. The tool 
integrates epidemiological information and delivers risk maps of meningitis outbreaks. Next steps 
will involve improving communication to the communities at risk and developing a simple decision-
support system operational at the beginning of the next meningitis season in 2010/2011, for use across 
the ‘Meningitis Belt”. The 4th MERIT Technical Meeting will be held in Addis Abeba, Ethiopia on 16-
18 November 2010. MERIT involves the World Health Organization (WHO), WMO, the International 
Federation of the Red Cross and Red Crescent Societies (IFRC), and the Meningitis Vaccine Project 
(MVP). The African Center for Meteorological Applications for Development (ACMAD) provides 
regional coordination by facilitating the flow of information between MERIT partners. 

The US Environmental Protection Agency (EPA) worked to develop decision-support tools linking 
relevant aspects of ecosystems, biodiversity and human health. Progress was made in the area of 
Lyme disease and West Nile encephalitis by identifying best practices for land-use management, 
ecological indicators of health risk, and quantitative models of disease risk. A US EPA Regional 
Workshop on Biodiversity and Lyme Disease helped (i) share scientific progress on Lyme disease 
projects, (ii) identify decision-makers’ scientific needs, and (iii) plan for the application of research 
outputs into decision-making, dissemination, and outreach efforts.  

A US group on “Biodiversity/Landscape Change and Infectious Diseases” was established. A 
sister, international group on Lyme disease and other tick-borne diseases should also be created in 
2011. The latter would benefit from EPA-sponsored science-activities and their applicability to 
decision-making and guidance development. A Memorandum of Understanding (MOU) was signed by 
the US EPA and National Science Foundation (NSF) to conduct work using Earth observations for 
environmental decision-making. European participants are invited to engage to expand the 
international relevance of these activities. 
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2.3 ENERGY 

GEOSS outcomes in the energy area will support: environmentally responsible and equitable energy 
management; better matching of energy supply and demand; reduction of risks to energy 
infrastructure; more accurate inventories of greenhouse gases and pollutants; and a better 
understanding of renewable energy potential. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.3 

EN-07-01: Management of Energy Sources 

A major project was completed to improve advanced warnings of the impacts of geo-effective solar 
flares on the power grid. The MESOR portal – designed to improve the dissemination of solar-
resource data – was integrated into the GEOSS Common Infrastructure. Solar data products were 
developed to better meet the needs of the user community. 

The USA (NASA) and the Electric Power Research Institute (EPRI) initiated a series of activities to 
better forecast and mitigate space weather effects on high-voltage power transmission systems. The  
Solar Shield project was completed on April 1, 2010 to improve advanced warnings of the impacts of 
geo-effective solar flares on the power grid (see figure and http://ccmc.gsfc.nasa.gov/Solar_Shield/ 
Solar_Shield.html). Observations of the sun and near-Earth space environment were used to improve 
models of the propagation of solar flares into the magnetosphere & ionosphere and the downward 
propagation of the impacts of geomagnetic storms to the Earth’s surface. These data are ingested by 
the EPRI decision-support system to provide forecasts of impending events to the power industry. 
 

                         
SolarShield: An experimental forecasting system to mitigate  

solar flares impact on the power grid 
 
The USA (NASA) also established a partnership with the US National Renewable Energy Laboratory 
(NREL) and provided meteorological data for use in the HOMER distributed power optimization 
model, available for free at https://analysis.nrel.gov/homer/. HOMER is a computer model that 
enables the evaluation of design-options for both off-grid and grid-connected power systems. HOMER 
has been downloaded by over 30,000 users worldwide. 
 

https://analysis.nrel.gov/homer/
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The Europe-funded MESOR project (Management and Exploitation of Solar Resource Knowledge) 
delivered as ultimate outcome a broker portal to assess different surface solar irradiance databases 
(www.webservice-energy.org). The portal was integrated into the GEO Portal as a contribution of 
Ecole des Mines de Paris (France), DLR (Germany), NASA (USA) and JRC (EC). MESOR was 
designed to improve the dissemination of solar-resource data by enhancing standardization and quality 
control (http://www.mesor.net; see figure). A workshop on ‘Introduction to Solar Resource 
Assessments’ was held on 17-18 Feb 2010 (Johannesburg & Stellenbosch, South Africa). About 130 
participants were informed about MESOR outcomes and the basics of solar resources. 

 

 

The correlation between wind and solar energy resources, estimated for Southern Spain  
and Northern Morocco from MESOR data (courtesy of University of Jaen, Spain) 

 The USA (NASA) updated the Surface Meteorology and Solar Energy (SSE) dataset. The SSE 
dataset is derived from multiple space-based measurements, climatologies, and Earth system model 
reanalyses. Over 200 parameters relating to solar energy resource assessment, cloud cover, and 
meteorological conditions are available globally on a 1°x1° latitude/longitude grid for a 22-year period 
from 1983-2006. These data are available in ASCII format and through graphical plots, enabling the 
non-specialist to easily view and manipulate the data. 
A related dataset produced by France (Ecole des Mines de Paris) (with funding from the European 
Union) used observations from geostationary meteorological satellites from Europe, USA, and Japan 
to produce maps of surface solar radiation. These data are available through the “SoDa” Knowledge 
of Solar Radiation service (http://www.soda-is.com) in both free and fee-based products. A GEO early 
demonstration project created a compound data base utilizing the European HelioClim and NASA 
SSE datasets to enable simple access to solar resource data for developing countries.  

 
 

http://www.mesor.net/
http://www.soda-is.com/
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EN-07-02: Energy Environmental Impact Monitoring 

A major project (EnerGEO) was launched to develop tools for assessing the impact of energy 
exploitation on the environment. A number of activities were initiated related to fossil fuels, biomass, 
wind energy and solar energy. With support from EnerGEO and other partners, an energy scenario 
was developed for the GEOSS Architecture Implementation Project Phase 3 (AIP-3). 

The EnerGEO project started on November 1, 2009, with a kick-off meeting held in Utrecht 
(Netherlands). The project is to develop tools for making a global assessment of the current and future 
impact of the exploitation of energy resources on the environment. Four pilots are being developed 
in the fields of fossil fuels, biomass, wind energy and solar energy – using existing satellite data and 
environment & energy models. The data required for implementation will be made available through 
the EnerGEO portal (see figure). The project – funded by the European Commission under the 7th 
Framework Programme (FP7) – will last for 4 years with final results expected by 2013. 

 

        
Access to GEOSS compliant solar databases is granted through the EnerGEO portal 

EnerGEO will deliver a prototype distributed-system compliant with GEO standards and architecture 
and enabling the collection of, and access to, data concerning the impact of energy use on the 
environment and on ecosystems. The system will make it possible to plan energy strategies and 
quantify the environmental costs of energy exploitation. By developing a distributed system based 
on the recommendations of the GEO Architecture and Data Committee (ADC), EnerGEO will support 
the global collection and dissemination of data relating to the effect of energy use on the environment. 

GEOSS Renewable Energy scenarios were developed for AIP-3 with the support of EnerGEO, 
GENESIS and Ecoinvent, France (Mines ParisTech), the Energy Community of Practice Portal 
(www.webservice-energy.org) and MESOR (http://project.mesor.net/web/guest/geoss_re_scenario). 
These aimed to assess the environmental impact of energy production, transportation and use, based 
on an analysis of the data available through GEOSS.  
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EN-07-03: Energy Policy Planning 

Decision-support tools supporting renewable-energy policy and investment were further developed. 
The MESOR service for siting solar power-plants turned operational. Connections with the GEOSS 
Common Infrastructure were established. 

A service for siting solar power plants was developed and made operational. The service, based on 
MESOR (see EN-07-01), provides data on time-averaged solar irradiance from which basic economic 
assessments can be made. In particular it supports the site selection process for large solar energy 
systems such as photovoltaic installations placed on open land. A comprehensive GEOSS Renewable 
Energy scenario (see figure) was developed to illustrate how a data provider and a consulting 
company, looking for the best place to site a solar-power plant, can benefit from the use of a 
centralized point of access such as the GEO Portal and clearinghouse. The scenario was developed in 
the framework of AIP-2 and used as a starting point for the AIP-3 scenario.  

 

 

 
The GEOSS Renewable Energy scenario – to illustrate how end-users,  
looking for the best solar-power site, can benefit from the GEO Portal 

The USA (NASA) and Canada (Natural Resources) contributed data products to the freely available 
RETScreen clean energy project analysis software. RETScreen is a decision-support-system that 
evaluates the energy production and savings, emission reductions, financial viability and risk for 
various types of Renewable-energy and Energy-efficient Technologies (RETs). It is an end-to-end 
project where Earth observation data, such as the NASA SSE data, are directly ingested into a 
decision-support tool. RETScreen is freely available on the web (http://www.retscreen.net) in 26 
languages. Its registered user data-base is of nearly 253,000 users. RETScreen manuals, video 
tutorials, and on-site training are regularly provided throughout the world.  

CEOS in collaboration with the Solar and Wind Energy Resource Assessment (SWERA) further 
developed analysis tools (http://www.swera.net/). These provide easy access to high-quality 
renewable-energy resource information with a goal to facilitate renewable energy policy and 
investment. SWERA products include Geographic Information Systems (GIS) and time series data, 
along with links to energy optimization tools needed to apply these data. Data sources include a 
variety of space-based and surface-based measurement sources such as the NASA SSE data set and 
NASA Shuttle Radar Topography Mission measurements. 

http://www.retscreen.net/
http://www.swera.net/
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2.4 CLIMATE 

The climate has impacts in each of the other eight Societal Benefit Areas. Coping with climate 
change and variability demands good scientific understanding based on sufficient and reliable 
observations. GEOSS outcomes will enhance the capacity to model, mitigate, and adapt to climate 
change and variability. Better understanding of the climate and its impacts on the Earth system, 
including its human and economic aspects, will contribute to improved climate prediction and 
facilitate sustainable development while avoiding dangerous perturbations to the climate system. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.4 

CL-06-01: A Climate Record for Assessing Variability and Change 

Good progress continued on the extension of the climate record through reanalysis, reprocessing and 
reconstruction. The 20th Century Reanalysis Project released global 4-times-daily atmospheric and 
surface analysis fields spanning the time period 1891 to 2008. A 3-year European project was selected 
for funding to prepare for the next-generation of global atmospheric reanalysis. All related data, 
including observation feedback information, are to be made publicly available. Regional databases 
were developed to provide collections of proxy datasets covering the last 2,000 years.  

The World Climate Research Programme (WCRP) Observation and Assimilation Panel (WOAP) 
coordinated actions towards enhancing the availability of reanalysis data. As a result of these 
actions, the Japanese Reanalysis data JRA-25 (1979-2004) was extended to 2009 and a new JRA-55 
project (1958-2012) was initiated, using improved numerical-weather-prediction and data-assimilation 
systems. The European Centre for Medium-Range Weather Forecasts (ECMWF) ERA-Interim 
products were made available, starting in 1989 through to 2009 and continuing. MERRA 
(NASA/Goddard) outputs were completed for the period 1979-2008 and NCEP (US National Centers 
for Environmental Prediction) products were updated.  

The 20th Century Reanalysis Project released its version 2 datasets including global 4-times-daily 
atmospheric and surface analysis fields spanning the 1871-2008 time-period (see 
http://www.esrl.noaa.gov/psd/data/gridded/data.20thC_ReanV2.html). The 20th Century Reanalysis 
Project is an international effort to produce a reanalysis dataset spanning the entire 20th century 
(1871-present) assimilating only surface-observations of synoptic pressure, monthly sea-surface-
temperature (SST) and sea-ice distribution. The overall project is coordinated by the USA (NOAA) 
and the SST and sea-ice data are a courtesy of the UK Met Office Hadley Centre. The pressure 
observation dataset, the International Surface Pressure Databank (ISPD) was assembled under the 
auspices of the Atmospheric Circulation Reconstructions over the Earth initiative (ACRE; 
http://www.met-acre.org), and working groups of GCOS and WCRP. 

The European Commission selected the ERA-CLIM proposal for funding in the framework of the 7th 
Framework Programme (FP7). The 3-year project, currently under negotiations, should be funded for 
up to 3.5 M€ and coordinated by ECMWF. ERA-CLIM will prepare the input datasets and 
assimilation systems necessary for the production of a next-generation global atmospheric 
reanalysis spanning the entire 20th century. Data recovery and reprocessing will be integral to ERA-
CLIM and all reanalysis data, including observation feedback information, will be made publicly 
available via ECMWF data services. ERA-CLIM partner institutions are: ECMWF, the UK Met 
Office, Météo-France, EUMETSAT, University of Vienna (Austria), University of Bern 
(Switzerland), University of Lisbon (Portugal), the Russian Research Institute for 
Hydrometeorological Information, and the Chilean Met Service. 

Numerous climate datasets were reprocessed in the framework of broad projects such as GEWEX and 
the Climate Change Initiative from ESA. Further initiatives led by CEOS (NOAA) helped merge XTB 
and ARGO Float records, and reprocess sea-ice records. 

http://www.esrl.noaa.gov/psd/data/gridded/data.20thC_ReanV2.html
http://www.met-acre.org/
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The International Geosphere-Biosphere Programme’s (IGBP) Past Global Changes project (PAGES) 
coordinated activities around the extension of the paleo-climate record. Regional databases were 
developed to provide collections of proxy datasets covering the last 2,000 years. These datasets 
provide information suitable for climate reconstructions at seasonal to multi-decadal timescales. 
Currently, active databases are available for the Arctic, Mediterranean and South American regions 
(www.pages-igbp.org/science/databases.html).  

Papers were also published on “South-American climate of the last 2000 years”, “Long-term multi-
proxy reconstructions and dynamics in South America” and “Recent Warming Reverses Long-Term 
Arctic Cooling”. The later analysis – based on a synthesis of proxy temperature records from poleward 

of 60°N – indicates that a 1800-year Arctic cooling trend was reversed during the 20th century, 
with four of the five warmest decades of a 2000-year-long reconstruction occurring between 1950 and 
2000 (Kaufman et al., Science, 4 Sept 2009). 

CL-09-01: Environmental Information for Decision-making, Risk Management and 
Adaptation 

Efforts to coordinate and develop climate services are underway. New web-portals were launched to 
provide central access to extensive climate information, products and services. The most complete 2-
year record of the global atmosphere was produced to foster research on and improve seasonal 
prediction. A major grant was approved in support of the ClimDev Africa programme to improve 
climate observations and services in Africa. 

The USA (NOAA) established a Climate Service dedicated to bringing together strong climate science 
and service-delivery capabilities. NOAA launched a climate portal (www.climate.gov) to provide a 
single point-of-entry for extensive climate information, data, products and services (see figure). 
The portal addresses the needs of 5 broadly-defined user groups: (i) decision makers and policy 
leaders, (ii) scientists and applications-oriented data users, (iii) educators, (iv) business users and (v) 
the public. Highlights include an interactive "climate dashboard" that shows a range of constantly 
updated climate datasets (e.g., temperature, carbon dioxide concentration and sea level); the new 
climate science magazine ClimateWatch; and an array of data products and educational resources. 

      
A single point-of-entry for climate information and services  

http://www.pages-igbp.org/science/databases.html
http://www.climate.gov/
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Further portals include the CEOS Climate Diagnostic Portal to provide visualizations of climate data 
that can be readily interpreted by decision makers (http://idn.ceos.org/climdiag/Home.do?Portal= 
climatediagnostics&MetadataType=0&lbnode=mdlb3) and the GOSIC Portal (http://gosic.org/). The 
Global Observing Systems Information Center (GOSIC) provides central access to climate data and 
information of GCOS, GOOS, GTOS and partner programs such as the WMO Global Atmosphere 
Watch (GAW).  

In support of Earth-System Prediction, WMO (WWRP-THORPEX) and WCRP co-led the 
implementation of YOTC (Year of coordinated observing, modelling and forecasting of organized 
tropical convection and its influences on predictability; http://www.ucar.edu/yotc). The most 
complete 2-year record of the global atmosphere (May 2008-April 2010) was produced. The record 
includes full global analysis, forecasts and special diagnostics at a mesh-size of 25 km (15 km from 
mid-January 2010). A satellite data dissemination system, based on the NASA Giovanni framework 
developed for TRMM and CloudSat was adapted for multi-platform usage. YOTC research focuses on 
atmospheric systems such as monsoon systems and tropical cyclones that present a major challenge 
for global models. The databases are freely available to the community subject to minimal 
acknowledgement. 

With regard to the Climate for Development in Africa Programme “ClimDev Africa”, the African 
Development Bank (AfDB) approved a grant of US$ 30 million for "Institutional support to the 
African Climate Institutions Projects”. Receiving institutions include the African Centre of 
Meteorological Applications for Development (ACMAD), the IGAD Climate Prediction and 
Applications Centre, the SADC Drought Monitoring Center, and AGRHYMET.  

The 1st of the 3 integrated ClimDev workshops was held in Nairobi, Kenya from 19 to 23 April. 
Participants included users and providers of climate information from the 10 countries of the Greater 
Horn of Africa (GHA). Main objectives related to (i) ensure that attention is given to observation and 
data needs; and (ii) improve capabilities across the GHA for using data records and model projections 
for adaptation planning. The ClimDev Africa Programme represents a major opportunity to improve 
climate observations and services in Africa in the course of the next five to ten years.  

CL-09-02: Accelerating the Implementation of the Global Climate Observing System  

The 2010 Update of the GCOS Implementation Plan in support of the UNFCCC was completed in 
August. Commitments were made to sustain essential satellite data-records for climate, in particular 
through the WMO GSICS and SCOPE-CM efforts, the EUMETSAT Climate Satellite Application 
Facilities, the NOAA Climate Data Records Program, the NASA reprocessing of EOS datasets, and 
the ESA Climate Change Initiative. Strong linkages need to be developed with Capacity Building 
activities to ensure that observations are sustained, in particular in developing countries. Also efforts 
are needed to establish best practices, inter-compare datasets and algorithms, and improve satellite 
sensors and avoid gaps. 

The 2010 Update of the GCOS Implementation Plan for the Global Observing System for Climate 
was submitted to the UNFCCC Subsidiary Body on Scientific and Technological Advice (SUBSTA), 
in preparation for a final release and publication in August 2010. The update integrates progress made 
in science and technology since 2004 focusing on adaptation and other evolving requirements on 
systematic observation of the climate system. With regard to GCOS implementation, progress against 
the 131 actions of the original Plan continued to be monitored – with mixed results: although a 
majority of actions was embraced at national and international levels, other areas have shown little or 
no progress since 2004. GCOS also published its Guidelines for the Generation of Datasets and 
Products meeting GCOS Requirements (GCOS-143).  

 

http://idn.ceos.org/climdiag/Home.do?Portal=%20climatediagnostics&MetadataType=0&lbnode=mdlb3
http://idn.ceos.org/climdiag/Home.do?Portal=%20climatediagnostics&MetadataType=0&lbnode=mdlb3
http://gosic.org/
http://www.ucar.edu/yotc
http://www.afdb.org/en/
http://www.acmad.ne/en/homepage.htm
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With regard to the availability of satellite data records, the Committee on Earth Observation 
Satellites (CEOS) established a Climate Advisory Group to intensify collaboration amongst space 
agencies and scientific working groups. Commitments were made to sustain the generation of essential 
satellite data records, in particular through the EUMETSAT Climate Satellite Application Facilities, 
the NOAA Climate Data Records Program, the NASA reprocessing of EOS datasets, and the ESA 
Climate Change Initiative. The WMO established GSICS (Global Space-based Inter-Calibration 
System) and SCOPE-CM to improve satellite inter-calibration and begin international collaboration on 
sustained climate data-records. In addition, CEOS made a number of datasets available; for instance, 
the NOAA Advanced Very High Resolution Radiometer (AVHRR) data (see figure). However, efforts 
are still required in order to meet the challenge of sustained and accurate climate datasets, in particular 
to (i) establish best practices, (ii) inter-compare datasets and algorithms to reconcile differences, and 
(iii) improve satellite sensors and avoid gaps. 

 

An example of AVHRR image needed to derive cloud reflectance and sea-surface temperature 

The Russian Federation (MGO St. Petersburg) developed optimal design techniques addressed to 
multipurpose observing systems to provide data sets for a wide spectrum of problems in 
meteorology, climatology, oceanography, geology, forestry, agriculture and environment protection. 
 

CL-09-03: A Global Carbon Observation and Analysis System 

An outstanding coordination effort was initiated to ensure the implementation of a global observation 
and analysis system that provides high-quality information on carbon dioxide and methane 
concentrations, carbon storage and emission variations. In particular, the GEO Carbon Strategy was 
updated. Peru, Colombia, Congo and Sumatra became new Forest Carbon Tracking demonstrators – 
almost doubling the area for monitoring. Gaps were identified in future missions capable of measuring 
CO2 in the planetary boundary layer. A task force was formed to ensure coordination across the GEO 
carbon activities.  
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A large number of GEO Members and Participating 
Organizations (Australia, Canada, France, Japan, 
Netherlands, Norway, UK, USA, CEOS, ESA, FAO, 
GCOS, GTOS, WMO, and WCRP) joined forces to 
develop a global carbon observation and analysis 
system. This involved the creation of a Carbon 
Community of Practice that built upon the legacy of 
Integrated Global Observing System (IGOS).  

The Carbon Community of Practice (CoP) released in 
July an update of the GEO Carbon Strategy. The CoP 
also (i) produced a catalogue of current carbon observing 
systems, (including observations from in-situ and 
remote-sensing platforms); (ii) identified gaps and 
recommended actions for filling these gaps; and (iii) 
created a Carbon CoP website to disseminate 
information. 

Forest Carbon Tracking (FCT) activities continued to grow under the co-leadership of Australia 
(CSIRO and Department of Climate Change), Japan (JAXA), Norway (NSC), Canada (CSA and 
Forest Service), CEOS and FAO. The USA (USGS) greatly increased data and support contributions. 
The United Kingdom (Space Agency, NCEO and University of Sheffield) emerged as a new Co-Lead. 
France also considered becoming a new Co-Lead emphasizing the relevance of SPOT data, tools and 
methodologies for emission reporting in French Guyana. The Canadian Forest Service on the other 
hand, expressed concerns that it might not be able to sustain its contribution. 

 

The Forest Carbon Tracking National Demonstrators: Initial seven (blue),  
2010 additions (red). Background image: ESA GlobCover 

Three new National Demonstrators were included, starting from the 1st of June: Colombia, 
Democratic Republic of Congo and Peru. The island of Sumatra was also added under Indonesia – 
almost doubling the area for monitoring and bringing to 10 the number of National Demonstrator 
countries (see figure above): Australia (Tasmania), Brazil, Cameroon, Colombia, Democratic 
Republic of Congo, Guyana, Indonesia (Borneo and Sumatra), Mexico, Peru and Tanzania.  
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A progress review of products’ development (Woods Hole, USA, 11-12 May) showed fair progress for 
most National Demonstrators. Products included land-cover and forest mapping using different 
satellite data. A list of products was established for the Beijing Ministerial Showcase and the GEO 
Forest Carbon Tracking portal was updated with recent results. The portal allows users to visualize 
FCT National Demonstrators, validation sites and coordinated satellite-data acquisitions. Maps and 
information become available as they are processed.  

The GEO FCT initiative was recognized by the UNFCCC Secretariat in connection with REDD+. A 
GEO FCT side-event was organized by the European Space Agency (ESA) in Bonn, Germany on 3 
June 2010, in the framework of UNFCCC Climate change talks. A joint GEO FCT – UN REDD 
Workshop on National MRV (Measurement Reporting & Verification) was held in Guadalajara, 
Mexico on 22-24 June with attendance from 24 developing Countries. A GEO FCT information 
meeting was held in Geneva, Switzerland on 1 June to discuss the concept of a Global Forest 
Observation Initiative – GFOI, to be presented at GEO-VII. A meeting to consolidate the proposal 
was held on 13-14 June in Rome, Italy, hosted by the FAO. 

                            

Greenhouse-gas satellite missions with planetary-boundary-layer sensitivity; 
a major gap appears between 2013 and 2019 

On Global Monitoring of Greenhouse Gases (CO2, CH4) from Space, GOSAT, AIRS and IASI 
products were compared and their possible combinations explored. Requirements for greenhouse gases 
measurements from space were confronted with present and planned capabilities. Whereas accuracy 
requirements were found to be generally met, gaps were found in temporal coverage due to a limited 
number of missions and repeat cycles in low-Earth orbits. Further gaps were identified in the lack of 
future missions capable of measuring CO2 in the planetary boundary layer i.e. once SCIAMACHY, 
GOSAT and OCO-2 missions are over (see figure above).  
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2.5 WATER 

Water-related issues addressed by GEOSS will include: precipitation; soil moisture; streamflow; lake 
and reservoir levels; snow cover; glaciers and ice; evaporation and transpiration; groundwater; and 
water quality and water use. GEOSS implementation will improve integrated water-resource 
management by bringing together observations, prediction, and decision-support systems and by 
creating better linkages to climate and other data. In situ networks and the automation of data 
collection will be consolidated, and the capacity to collect and use hydrological observations will be 
built where it is lacking. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.5 

WA-06-02: Droughts, Floods and Water Resource Management 

Progress continued in drought and flood management. Highlights include new developments in the 
establishment of a European Flood Alert System and a Global Drought Early Warning System, and the 
contribution to GEOSS of the US National Integrated Drought Information System. One issue related 
to the development of a Global Drought Early Warning System is the proper nomenclature or 
“ontology” by which large amounts of data may be efficiently queried and discovered.  

The European Commission Joint-Research-Centre (JRC) further improved the European Flood Alert 
System (EFAS). Using data collected by the Global Runoff Data Centre (GRDC), a real-time tool 
was developed for updating river discharge. Work was also undertaken on (i) bias-correction of 
numerical weather forecasts (in collaboration with ECMWF), and (ii) satellite snow-information 
assimilation and snow-melt runoff estimation in flood forecasting. JRC also initiated the development 
of a pan-African flood early warning system, using the same principles as for EFAS and making use of 
a pilot study of Eastern Africa.  

Two new testbed projects were initiated in the context of the Hydrologic Ensemble Prediction 
EXperiment (HEPEX; http://www.hepex.org/). The first deals with the application of hydrologic 
ensemble forecasts for anticipatory water management in the Netherlands, while the second concerns 
the use of hydrologic ensemble forecasts to assist operation of the New York City (USA) water 
supply system. This is a 4-year project and HEPEX will host a workshop for user applications of 
hydrologic ensemble forecasts in 2013.  

The ACQWA (Assessing Climate Impacts on the Quantity and quality of WAter) project prepared for 
the acquisition and exchange of large amounts of data in diverse formats. Making use of OGC 
recommendations for Community Software (CSW), a "smart" metadata catalogue was assembled of all 
data being used in the project (GCM, RCM, in-situ and remotely sensed water data). The catalogue 
included Web Map (WMS), Web Feature (WFS), and Web Coverage (WCS) Services to facilitate 
specific data discovery and use (www.acqwa.ch). 

With regard to drought monitoring and impact assessment, a bi-lateral agreement was concluded 
between Canada and the USA to undertake a joint study of drought indicators including test-bed 
activities along the Canada/US border. The ultimate objective is the Global Drought Early Warning 
System (GDEWS). Agreement was reached on the use of the Standardized Precipitation Index (SPI) 
as a tool to be used globally in monitoring atmospheric drought.  All national meteorological services 
will be encouraged by WMO to adopt this index. Standards and best practices associated with project 
will be contributed to the GEOSS Common Infrastructure. Links should be developed with AG-07-03 
to develop a global index for agricultural drought. 

One issue related to the development of the GDEWS is the proper nomenclature or “ontology” by 
which large amounts of data may be efficiently queried and discovered. In conjunction with the 
Architecture Implementation Pilot 3 (AIP-3), new water ontologies are being developed which divide 
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the hydrosphere into classes such as atmospheric hydrology, surface hydrology, aquatic biology, and 
water/soil quality.  

The US National Integrated Drought Information System (NIDIS) Drought Portal was contributed to 
GEOSS and registered in the GEOSS Common Infrastructure (GCI). The Drought Portal consists of 
interactive drought information clearinghouse and delivery system for products and services, and 
standardized products (e.g. databases, forecasts, GIS, and maps).  

Activities are also ongoing in connection with the Architecture Implementation Pilot 3 (AIP-3) to 
improve interoperability between European, USA, and Australian drought monitoring systems (see 
figure). EuroGEOSS in particular is seeking to develop a European Drought Observatory within the 
framework of INSPIRE specifications and GEOSS interoperability arrangements, fully integrated with 
local and national systems in Europe and international drought early warning systems as a European 
contribution to a Global Drought Early Warning System. 

 
Towards interoperability between the Australian, European and US drought monitoring systems 

 
Canada continued to fund the Drought Research Initiative (DRI) until fall 2010. The DRI is a research 
network, bringing together university and government researchers, which also has a user component 
involving municipal, provincial, federal and academic groups who make use of drought data and 
monitoring. A DRI data legacy proposal was submitted to the GEO Call for Proposals. The proposal 
aims to address gaps identified in the collection and dissemination of drought data and information. A 
drought metadata database and data visualization system should be developed, making use of 
platforms such as Google Earth and the CUAHSI Hydrologic Information System, and building on 
insight gained through the GDEWS test project. 

WA-06-07: Capacity Building for Water Resource Management 

Efforts are underway to build capacity for water-resource management around the globe. Key regional 
initiatives include GEOSS in the Americas, TIGER Phase 2, SERVIR Africa, and the African and 
Asian Water Cycle Initiatives. The African initiative builds upon the Asian one which succeeded in 
boosting regional cooperation. Yet with more than 60 trans-boundary river basins in Africa, efficient 
water governance and cooperation remain a challenge.   

As part of the “GEOSS in the Americas” initiative, a Capacity Building workshop was held to assess 
water management issues in the Latin and Caribbean Americas (Lima, Peru, December 2009).  
One main outcome was the launch of “CIEHLYC”, a capacity building program to develop tools for 
applying remote-sensing data to water management and showing the value of Earth observation. As a 
first step, a dynamic webpage was implemented, hosted by Peru (CONIDA), featuring a list of data 
services and projects for the region.  
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The Asian Water Cycle Initiative (AWCI) developed applications demonstrating dam-management 
optimization in Vietnam and flood-control planning in the context of climate change in Indonesia. A 
web-based data archiving and integration system was developed to upload, quality control, integrate, 
analyze, and archive Earth observation data from the 20 countries participating in the AWCI (see 
figure). Moreover the AWCI continued to (i) link prediction systems with decision-support tools; (ii) 
coordinate the needs of science researchers, space agencies and decisions makers; (iii) build human and 
institutional capacity for using global data sets for local purposes; and (iv) establish policies on data-
sharing and common formats. The 20 AWCI countries representing 18 river basins collaborated on 
demonstration projects related to observational convergence, interoperability and data integration 
through the web-based Data Integration and Analysis System (DIAS). All derived data products, 
information and standards were registered in the GEOSS Common Infrastructure.  

 

      
The GEOSS Asian Water Cycle Initiative –  connecting 20 Countries and 18 River Basins 

Capacity building and training modules are also organized in cooperation with the Integrated Flood 
Alert System (IFAS)/International Centre for Water Hazard and Risk Management (ICHARM), Japan 
(JAXA, University of Tokyo), the Asian Institute of Technology (AIT), and the United Nations 
University (UNU) Institute for Sustainability and Peace (ISP). Promotion of GEOSS Data Sharing 
Principles is also a major component of the AWCI. 

With regard to Africa, an initial water information service portfolio was developed and demonstrated 
through 16 projects funded by ESA and Canada (CSA) for over € 6 mio. The TIGER activities, based 
on a Develop-Demonstrate-Transfer (DDT) approach, involved more than 30 African water authorities 
at both national and trans-boundary basin scales. The purpose was to empower African users, help 
them to take the lead in managing the transition towards the operational phase, and ensure 
sustainability in the long-term. Under TIGER Phase 2, launched in March 2009, 20 projects from 14 
countries involving African scientists and water authorities were selected for implementation, and will 
be supported by the TIGER Capacity Building Facility under the auspices of Netherlands (ITC). 

SERVIR worked with the United Nations Economic Commission for Africa (UNECA) to design and 
implement hands-on training for the development of web services. SERVIR aims to build capacity and 
provide technical support in metadata and web mapping services to its partner institutions. The 
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SERVIR-Africa project was presented at the 1st African Monitoring of the Environment for 
Sustainable Development (AMESD) Forum (Kinshasa, Congo, 1-4 December 2009) – helping to 
initiate African and international networks for the provision of required real-time satellite data. 

The African Water Cycle Coordination Initiative (AWCCI) drafted a white-paper analyzing the 
scope of African needs for enhanced use of Earth observations in the realm of water management. The 
latter reviews issues such as data sharing, interoperability and standards for water data and water 
quality. With more than 60 trans-boundary river basins, efficient governance and cooperation with 
respect to water resource remain problematic. Extensive river systems represent major infrastructure, 
drinking water, and irrigation resources for the continent's populations. 

WA-08-01: Integrated Products for Water Resource Management and Research 

Progress was made on a number of fronts: The Global Soil Moisture Network was launched. Updated 
time-series of river discharge were provided for more than 7300 stations across 156 countries. A 
“people network” of skilled country-representatives was set up to provide reliable groundwater 
monitoring and information. Long-record precipitation datasets were produced and made available 
online. A new water data-policy was agreed, allowing for the sharing of in-situ reference-site data, 
model-output data, and satellite data. Global water-quality indices were developed. Numerous water 
data and products were registered in the GEOSS Common Infrastructure. Issues mainly related to 
support for GEO Water activities in universities and research institutes independent from GEO 
Member agencies. 

After several years of work under the auspices of the International Soil Moisture Working Group 
(ISMWG), the Global Soil Moisture Network (GSMN) was officially inaugurated. The Global Soil 
Moisture Network is a global soil moisture in-situ data hosting center currently operated by the 
Technical University of Vienna (http://www.ipf.tuwien.ac.at/insitu/). GEO has played an important 
role in helping establishing the center, which is financially supported through ESA funding in the 
framework of the SMOS (Soil Moisture Ocean Salinity) Project. The identification of candidate soil 
moisture networks and establishment of institutional data collection are ongoing though the Global 
Terrestrial Network – Hydrology (GTN-H).  

Work advanced on the Global Groundwater Monitoring Network (GGMN), spearheaded by the 
International Groundwater Resource Assessment Centre (IGRAC), a GTN-H network partner. 
Through its website, IGRAC refined a number of tools for global groundwater assessment, such as 
the Global Groundwater Information System (GGIS) as well as providing an inventory of international 
projects involved in groundwater issues (http://www.igrac.nl/). A “people network” of skilled country-
representatives was set up to provide reliable groundwater monitoring and information. A proposal 
was submitted to the GEO Call for the “Establishment of groundwater monitoring network 
Groundwater.net for Africa). A collaboration of IGRAC and the French Bureau de Recherches 
Géologiques et Minières (BRGM), British Geological Survey (BGS), OSS supported by African 
Minister’s Council on Water (AMCOW), AEGOS project, UNESCO and WMO. 

Numerous (quasi-)global long-record precipitation datasets were produced and made available 
online, including the Global Precipitation Climatology Centre (GPCC) dataset (entirely based on gauge 
analyses), and the Climate Data Center (CDC) & University of Maryland reconstructions (based on 
dynamical/statistical relationships). Other datasets were based on microwave and infrared satellite 
data. The Global Precipitation Climatology Project (GPCP) and Tropical Rainfall Measuring Mission 
(TRMM) Multi-satellite Precipitation Analysis (TMPA) datasets used both satellite data and monthly 
precipitation gauge analyses. The GPCP products are highly mature integrated products produced from 
satellite data going back approximately 30 years.   

 

http://www.ipf.tuwien.ac.at/insitu/
http://www.igrac.nl/
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The Global Runoff Data Centre (GRDC) continued to provide updated time series of daily and/or 
monthly river discharge data from more than 7300 stations across 156 countries, comprising around 
280,000 station-years with an average time series length of about 38 years (see figure). The database is 
updated as soon as data are supplied by national hydrological services, the primary data providers.  

 

           
Time-series of river-discharge data are available  

for more than 7300 run-off stations over 156 countries 

The GRDC is partly based on the European Terrestrial Network for River Discharge (ETN-R) – an 
information infrastructure for the automated collection, quality control and redistribution of near real-
time river discharge and water level data from 30 European national and trans-boundary river 
basins. The results of a GRDC pilot project contributed to improve the forecasts of the European 
Flood Alert System (EFAS). With regard to data sharing, a working relationship was established with 
the Open Geospatial Consortium (OGC) to improve inter-operability in hydrology and define 
standards and protocols for hydrological observation networks.  

The Coordinated Energy and water cycle Observations Project (CEOP) improved access to integrated 
observations (in-situ and satellite) and model data in 50 reference sites around the world. The CEOP 
successfully implemented a new data policy allowing for the (i) sharing of in-situ reference site 
data, model output data, and satellite data, and (ii) the setting up of common archive centers at the 
US National Center for Atmospheric Research (NCAR), the World Data Center Climate (WDCC), and 
the German Max Planck Institute (MPI). Interoperability arrangements were made between research 
and data archive institutions around the world, allowing for a well-organized approach to collecting, 
processing, storing, and disseminating shared data, metadata and products. Recent CEOP 
developments include: (i) in-situ data were made available for 28 of 32 Reference Sites; (ii) New in-
situ datasets were made available for 9 CEOP reference sites; (iii) a CEOP satellite dataset was 
populated with data from JAXA, ESA and NASA; (iv) Tools for handling historical data were 
provided by NOAA; (v) CEOP started developing an active Data Integration and Analysis System 
(DIAS).  

The IEEE selected a proposal for “Rainwater Harvesting in Africa” from among 16 proposed pilot 
projects as top candidate for water discovery implementation. Progress on this proposal will be 
evaluated at the 2nd African Water Cycle Coordination Initiative (AWCCI) Symposium scheduled for 
autumn 2010. 
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The United Nations Global Environment Monitoring System for Water (GEMS-Water) worked to 
ensure the integration of water quality data into a broad range of issues, from ecosystems and 
human health to poverty and economic sustainability. Activities included research, assessments and 
publications to address data sharing, interoperability and standards and create accessible web-based 
information on water quality: 
• Web-based services – development of GEMSoft and GEMStat to automate data submission and 

check while providing a powerful on-line tool for statistical analysis of data and mapping 
• Global Water-Quality Indices – developed of 3 global water quality indices – raw source 

drinking water, biodiversity and the water quality index of the Environmental Performance Index. 
These will be updated and applied to different countries and regions to ensure their general 
applicability. 

The Integrated Global Water Cycle (IGWCO) Community of Practice reviewed all GEO Water 
activities and explored possible linkages with Agriculture, Energy, Disasters and Health activities. 
Closer coordination with agencies and initiatives were discussed, such as the Earth System Science 
Partnership (ESSP), Earth Science Information Partners (ESIP), Committee on Earth Observation 
Satellites (CEOS), Consortium of Universities for Advancement of Hydrologic Science (CUAHSI), 
and Global Water System Project (GWSP). 
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2.6 WEATHER 

The weather observations encompassed by GEOSS are based on the requirements for timely short- 
and medium-term forecasts. GEOSS can help fill critical gaps in the observation of, for example, 
wind and humidity profiles, precipitation, and data collection over ocean areas; extend the use of 
dynamic sampling methods globally; improve the initialization of forecasts; and increase the capacity 
in developing countries to deliver essential observations and use forecast products. Every country will 
have the severe-weather-event information needed to mitigate loss of life and reduce property 
damage. Access to weather data for the other Societal Benefit Areas will be facilitated. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.6 

WE-06-03: TIGGE and the Development of a Global Interactive Forecast System for 
Weather  

The TIGGE database is becoming a key resource for weather research – with hundreds of scientists, 
institutes and organizations retrieving global ensemble forecasts from all over the world. TIGGE 
forecasts are available in user-friendly formats with minimum time delay. Exploratory applications are 
underway to extend the benefits of improved warnings to all GEOSS Societal Benefit Areas. It is 
hoped that the GEO Portal will encourage even greater user-engagement, research, and development 
of societal applications. 

The WMO’s World Weather Research Programme (WWRP) further progressed on the implementation 
of TIGGE (THORPEX Interactive Grand Global Ensemble) – a user-friendly database of ensemble  
weather forecasts. The database archives over 500 global numerical simulations per day from 10 
global weather forecasting centres (Australia (BOM), Brazil (CPTEC), Canada (CMC), China (CMA), 
France (MétéoFrance), Japan (JMA), Korea (KMA), UK (UKMO), USA (NCEP) and ECMWF). The 
3 archiving centres are ECMWF, China (CMA), and USA (NCAR). 

The forecasts are available with a 48-hour delay for research purposes via site specific web interfaces 
(see www.wmo.int/thorpex and www.ecmwf.int/tigge). Actions were undertaken to deliver missing 
data fields, provide metadata information, and encourage the development of applications. Discussions 
were initiated to make the TIGGE data available through the GEOSS Common Infrastructure. The 
number of TIGGE users (e.g. organizations, universities) further grew over the past year, reaching 
over 750 registrations worldwide (as of May 2010, see figure). 

The worldwide users of 
TIGGE data. The GEO 
Portal should help further 
expand the TIGGE user-
base and develop applica-
tions in a number of 
Societal Benefit Areas. 

 
 

http://www.wmo.int/thorpex
http://www.ecmwf.int/tigge
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The next step is to develop the Global Interactive Forecasting System (GIFS) – a common toolbox for 
probabilistic tropical-cyclone warning services, extreme-precipitation forecasts and other products. A 
pilot project was set up for the exchange of real-time tropical cyclone predictions. Two multi-year 
projects led by China (CMA) and Japan (JMA) were launched to test and evaluate predictions of 
tropical cyclone-tracks in the Pacific (see figure).  

           

 
Towards improved typhoon forecasts in the Pacific (courtesy of Tang Xu) 

TIGGE/GIFS probabilistic products are set to support important applications in the areas of Disasters, 
Agriculture, Water, Energy, etc. The successful implementation of GIFS will require additional 
funding and it is hoped that GEO Science and Technology activities will help catalyze R&D funding 
for GEOSS. 

WE-09-01: Capacity Building for High-Impact Weather Prediction 

International commitment to build capacity for weather-disasters mitigation remained high. The 
Korean Meteorological Administration supported the development of operational numerical weather 
prediction systems in Asia and Africa. WMO led a major effort towards developing a high-impact 
weather information system for Africa. Funding support is requested from GEO Members and 
Participating Organizations – to build the capacity of African research and operational communities. A 
cross-cutting dialogue was established to develop synergies with Disasters and Water activities. 

The Korean Metrological Administration (KMA) conducted a series of training courses and 
workshops to build capacity and capability for Numerical Weather Prediction (NWP) in Asian and 
African developing countries: (i) Training Course on “Information and Communication Technologies 
for Weather Services” involving 13 participants from 8 SAARC (South Asian Association for 
Regional Cooperation) countries (1-30 May 2010, Seoul); (ii) Training Course on “Improvement of 
Meteorological Disaster Responsiveness for African countries” involving 14 participants from 11 
African countries (16 May-5 June 2010, Seoul); (iii) Training Course on Meso-scale NWP for 
ASEAN involving 20 participants from 10 countries (September 2010, Seoul). In this context, KMA 
and KOICA (Korea International Cooperation Agency) identified financial and human resources to 
work with WMO and major NWP centers.  
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Moreover, KMA supported the NWP infrastructure of the National Hydro‑Meteorological Service 
(NHMS) of Vietnam to develop an early warning system for the Mekong River delta region. 
Resources amounted to about 250,000 USD. Plans also extended to flood forecasting in the 
Philippines through a KOICA project – Establishment of Early Warning and Response System for 
Disaster Mitigation in Metro Manila (Pasig-Marikina River Basin) (3M$, 2010-2012). 

KMA made linkages between the Southeast Asia Severe Weather Forecasting Demonstration Project 
(SWFDP) Development and its own NWP infrastructure development. A Workshop on SWFDP was 
held in Nanoi, Vietnam, 2‑5 February 2010. KMA also participated in the First Conference of 
Ministers Responsible for Meteorology in Africa (15-16 April 2010, Nairobi, Kenya) to present the 
Korea-East Africa partnership and sign a Memorandum of Understanding with ICPAC (IGAD 
Climate Prediction and Applications Centre) on development of cooperation in the field of climate 
variability and change adaptation technologies.  

ACMAD and WMO coordinated efforts around the development of a High-Impact Weather 
Information System for Africa. Activities – developed in the framework of THORPEX Africa – 
included limited-area modelling, data assimilation, application development, and capacity building for 
the use of TIGGE data. Connections with GEONETCast were explored with major potential 
implications for the global distribution of THORPEX data and products in Africa. Improvement of 
telecommunication facilities in Africa (WIS-Africa) towards improved forecasts of high-impact 
weather events was also planned.  

A major challenge for THORPEX Africa relates to research funding: support is requested from GEO 
Members and Participating Organizations to build the capacity of African research and operational 
communities. Synergies with the Water and Disasters areas should be developed (regarding e.g. early 
warning and flood forecasting through SERVIR Africa and the African Water Cycle Initiative). A full 
proposal was submitted to the GEO User/Capacity Building Call for Participation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

GEO-VII Plenary – 3-4 November 2010 Document 5
 

62 / 78 

2.7 ECOSYSTEMS  

Observations are needed on the area, condition, and natural-resource stock levels of ecosystems such 
as forests, rangelands, and oceans. GEOSS implementation will seek to ensure that methodologies 
and observations are available on a global basis to detect and predict changes in ecosystem condition 
and to define resource potentials and limits. Ecosystem observations will be better harmonized and 
shared, spatial and topical gaps will be filled, and in situ data will be better integrated with space-
based observations. Continuity of observations for monitoring wild fisheries, the carbon and nitrogen 
cycles, canopy properties, ocean colour, and temperature will be set in place. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.7 

EC-09-01: Ecosystem Observation and Monitoring Network (GEO EcoNet) 

Global standardized ecosystem mapping was completed for the conterminous United States, South 
America & sub-Saharan Africa, and initiated for China, Europe, Central America, and Oceania. Two 
key products were developed for forest mapping and change monitoring. A protected-area online tool 
was developed to measure change in and around a sample of protected areas. Eight new stations were 
established off the Indian coast to make monthly measurements of chlorophyll and sea-surface 
temperature. The development of a new node was initiated for ChloroGIN South-east Asia. Linkages 
were made with GEO BON. However some ecosystems are not well represented as part of GEO 
EcoNet and efforts to bring in additional monitoring networks should be made. An overarching 
cooperation among those monitoring ecosystems needs to be developed. 

The US Geological Survey (USGS) made further progress on global ecosystem mapping (see figure):  
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Completed 
Initiated 

Completed
Planning 

Planning 
Initiated

 Initiated 

Initiated 

Status of the “global ecosystem classification and mapping” activities 

Mapping was completed for the conterminous United States (see figure below), South America and 
sub-Saharan Africa region. Mapping was also initiated for China, Europe, Central America, and 
Oceania. Mapping data were made available on a Rapid Data Distribution System (RDDS) on a USGS 
server.  

The GEO effort has a goal of developing a standardized, robust and practical classification and map of 
global ecosystems for terrestrial, marine, and freshwater environments. The resulting map(s) can serve 
as a framework for a wide range of studies.  
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A call for partnering on regional ecosystem mapping under GEO was made at the March 2010 Asia-
Pacific GEOSS meeting in Bali and received considerable interest. However, funding is lacking. A 
May 2010 meeting was held in Australia to launch a national ecosystems mapping effort under GEO.  

        

Standardized and robust classification of terrestrial ecosystems for the conterminous USA 

The FAO, GTOS and the USA coordinated international efforts on assessing and monitoring forests 
and forest changes using a combination of ground and satellite information and internationally agreed 
standards. The objective is to obtain consistent maps of forest distribution throughout the world and 
estimates of changes in forest area over time. Two key products were developed: global & regional 
change in forest area and global tree-cover maps at 250 m resolution. Nearly 14,000 Landsat 
samples from 1990, 2000, and 2005 were analyzed to detect changes in forested area for the benefit of 
forest resource managers (see figure). The 250m forest cover maps were produced using MODIS 
imagery, VCF (Vegetation Continuous Field) analysis and Landsat imagery extraction and pre-
processing from USGS. There is online data portal access to Landsat imagery and auxiliary 
information developed by FAO (http://www.fao.org/forestry/fraremotesensing/en/). Activities 
involved over 150 countries via workshops. A final report should be available by 2011.  

           
 

Nearly 14,000 Landsat samples were analyzed to detect changes in forested areas  
FAO Forest Resources Assessment 2010 (FRA 2010) Project 

http://www.fao.org/forestry/fraremotesensing/en/
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These forest monitoring activities have strong links with CL-09-03b (Forest Carbon Tracking) and DI-
09-03b (Implementation of a Fire Warning System at Global Level). More cooperation with Forest 
Carbon Tracking could include data sharing, since data inputs and legend classes are similar. 

In support of Protected Areas Assessment and Monitoring, UNEP (WCMC) led a collaborative project 
to create a prototype protected-area online tool that allows non remote-sensing specialists to use 
satellite imagery to measure change in and around protected areas. The project relies on citizen science 
to look at land-cover change and uses updated data from the World Database of Protected Areas 
(WDPA) (www.wdpa.org). In 2010, time-series of geo-referenced satellite images were produced to 
help measure changes in protected areas. Results will be displayed online. 

The ChloroGIN (Chlorophyll Global Integrated Network) fostered access to near-real time and 
archived measurements of ocean-colour and Sea Surface Temperature for South America, Africa 
(see figure) and the Indian Ocean. In particular, India (National Centre for Ocean Observation 
Services) established 8 time-series stations off the Indian coast to make monthly measurements of 
chlorophyll, sea-surface temperature and total suspended matter, as well as bio-optical properties using 
profiling radiometers. Daily images and weekly/monthly composites of those parameters were made 
available through the INCOIS website (http://www.incois.gov.in/Incois/ pfzarchiveimages1.html).  
 
 

           

The ChloroGIN portal (www.chlorogin.org) provides near-real time and archived measurements of 
remotely-sensed ocean-colour and sea-surface temperature 

ChloroGIN regional nodes include Canada, Africa, Indian Ocean, Latin America, Europe and South-
east Asia. ChloroGIN members met in Kochi, India in February, 2010 to discuss further development 
of the network. Common protocols for best practices on core measurements at all sites were explored. 
Options for linking freshwater networks were also discussed under the theme of water quality.  

 

http://www.wdpa.org/
http://www.incois.gov.in/Incois/%20pfzarchiveimages1.html
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ChloroGIN was also made the main marine component of the European project DevCoCast 
(GEONETCast for and by Developing Countries). DevCoCast is disseminating data from sources in 
North and South America, Africa and Europe to user communities in South America, Africa and 
China in near-real time, via GEONETCast infrastructure. Use of the products is promoted and 
supported through training workshops and the development of hands-on training material based on 
selected case studies from local ecosystems. ChlorGIN Africa and ChlorGIN Europe also provide the 
basis for the European project EAMNet (Europe Africa Marine Network).   

EC-09-02: Ecosystem Vulnerability to Global Change 

Progress on assessing the vulnerability of the Black Sea was substantial: a spatial data infrastructure 
was designed and a dataset gap analysis was conducted for the Black Sea catchment. With regard to 
mountain environment monitoring, cooperation agreements were made with local universities, 
research centers and institutions in Europe, Asia, and South America to maintain observing stations, 
exchange information and disseminate results. Few activities were reported on the impact of tourism 
and transport infrastructure on ecosystems.  

The EC, Switzerland (University of Geneva) and UNEP coordinated efforts to develop a Black Sea 
basin observation and assessment system – EnviroGRIDS (gridded management system for 
environmental sustainability and vulnerability; see www.envirogrids.net). In particular, the 
gridification of the hydrological application SWAT (Soil Water Assessment Tool) was completed and 
4 guidelines were finalised: (i) interoperability; (ii) data storage; (iii) sensor data use and integration; 
and (iv) remote-sensing data use and integration.  

An EnviroGRIDS workshop was held in Geneva (8-10 February 2010) and a Roadmap for building 
the grid-enabled SDI (Spatial Data Infrastructure) was developed. In 2010, spatially-explicit scenarios 
on climate change, demography and land-use were designed, and specifications of a Black Sea Basin 
Observation System Portal were defined. A gap analysis was performed to assess the availability of 
data sets and services in the Black sea catchment. Capacity building workshops on "Bringing GEOSS 
Services to Practice" were held in Bucharest, on 3-4 May 2010.  

Italy (Ev-K2-CNR) and WCRP (CEOP-HE) further developed an international mountain climate and 
environment monitoring network. Existing monitoring networks in Europe, Asia, and South 
America were expanded, a prototype for a portable monitoring system was developed, new 
biodiversity research (large mammal and plant biodiversity studies) was conducted, and integrated 
research programs on cryosphere and water resources responses to anthropogenic pressure were 
launched. Scientific cooperation agreements were made with local universities, research centers and 
institutions to maintain existing stations, exchange information and disseminate results, and support 
activities directed towards the promotion of local technical and scientific development.   

The mountain network provides high-quality, reliable, long-term data to the scientific community and 
decision-makers. It builds upon the SHARE (Stations 
at High Altitude for Research on the Environment) 
project and supports the ongoing monitoring of 
glaciers in the Himalaya and Karakorum mountains 
to understand the complex relationship between 
climate and debris-covered glaciers, and the glaciers’ 
response to climate change. Information and 
knowledge are provided to local communities to 
improve their capabilities in mountain natural 
resources management. There is also involvement 
with international partners such as UNEP and WMO.  
 
 

http://www.envirogrids.net/
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2.8 AGRICULTURE 

Issues addressed by GEOSS will include: crop production; livestock, aquaculture and fishery 
statistics; food security and drought projections; nutrient balances; farming systems; land use and 
land-cover change; and changes in the extent and severity of land degradation and desertification. 
GEOSS implementation will address the continuity of critical data, such as high-resolution 
observation data from satellites. A truly global mapping and information service, integrating spatially 
explicit socio-economic data with agricultural, forest, and aquaculture data will be feasible, with 
applications in poverty and food monitoring, international planning, and sustainable development. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.8 

AG-06-02: Data Utilization in Fisheries and Aquaculture 

Numerous activities were undertaken to accelerate the integration of Earth observation into fisheries 
research and ecosystem-based fisheries management on a global scale. A new two-year project was 
launched to build upon ongoing activities and develop cross-linkages with the Chlorophyll Global 
Integrated Network (ChloroGIN). Activities now require institutional support from operational 
organizations to ensure an effective transition from research to operation. 

Canada (CSA, Bedford Institute of Oceanography) and the USA (NOAA) further led the 
implementation of the SAFARI project (Societal Applications in Fisheries and Aquaculture using 
Remote Sensing). SAFARI aims to build capacity at research-level and operational-level, and facilitate 
the application of rapidly-evolving satellite technology to fishery management. Details of progress 
are available on the SAFARI website (http://www.geosafari.org/index.html). A practical monograph 
book (“Applications of remote sensing in fisheries and aquaculture”) was published by the IOCCG 
and freely distributed to promote the use of remote sensing for fishery research and management. 

The SAFARI initiative organized an international symposium on Remote Sensing and Fisheries in 
Kochi, India from 15 to 17 February 2010 (see http://www.geosafari.org/kochi). The main objective 
was to foster the operational use of remote sensing for fish harvesting (see figure), fish health 
assessment, climate change adaptation and other themes. The 3-day symposium was a good occasion 
for regional and global applications of remote-sensing to fisheries to be introduced. To complement 
the symposium, a training course was organized to build capacity in the use of remote-sensing data to 
fishery monitoring.  

 

Potential fishing zones (arrows) 
identified through remote 
sensing (Indian OCM Sensor 
on OCEANSAT 1 Satellite) 
 
 

http://www.geosafari.org/index.html
http://www.geosafari.org/kochi
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A new Canada (CSA) funded programme, FARO (Fisheries Applications in Remotely sensed Ocean 
colour), was launched in spring 2010 (http://www.faro-project.org/). FARO is to showcase Canada’s 
leadership role in the application of remotely-sensed ocean colour data for societal benefit. FARO 
will continue to develop SAFARI and support the related ChloroGIN (Chlorophyll Global Integrated 
Network) project (EC-09-01).  

Cross-linkages between SAFARI and ChloroGIN were also developed through the following 
activities: (i) establishment and development of in-situ time-series stations in Latin American and 
Indian Ocean waters; (ii) extension of ChloroGIN to South East Asia (SEA); (iii) improvement of data 
dissemination especially through the internet; (iv) a global set of synoptic, calibrated, consistent 
satellite data for ecosystem studies in coastal waters of developing countries; (v) extension of 
ChloroGIN to lakes; (vi) training course in India and in Africa; (vii) development of low-cost bio-
optical instrumentation for the ChloroGIN Network; and (viii) joint International Secretariat for 
SAFARI and ChloroGIN. Further linkages should be established with WA-08-01g (Global Water 
Quality Monitoring) and CB-09-03d (Building Capacity for Operational Oceanography). 

AG-07-03: Global Agricultural Monitoring 

Progress was made towards improved agricultural management and food security monitoring for a 
Global Agricultural Monitoring System of Systems. In 2010, 7 pilot sites from around the world 
joined the “Joint Experiment on Crop Assessment and Monitoring”. Activities helped address satellite 
& in situ data acquisition requirements and assess common data standards and cropland modeling 
methods. Strong support is now required from national GEOs and developing countries to support 
these activities. 

The Global Agricultural Monitoring (GLAM) Community of Practice initiated the implementation of 
two near-term projects (5 years): First, the Joint Experiment on Crop Assessment and Monitoring 
(JECAM). The main objective is the inter-comparison of modeling and monitoring methods for 
agricultural monitoring using multi-source satellite and in-situ data. The GLAM started coordinating 
the acquisition of satellite data and in-situ data. In April, several international pilot sites were 
identified (Argentina, Canada, China, Europe and Mexico) and data needs were submitted to CEOS 
for access considerations. Two GLAM workshops were planned to accelerate JECAM progress, one 
in Hong-Kong, China in September and one in Brussels, Belgium in October. The JECAM website 
was launched in May at http://www.umanitoba.ca/outreach/aesb-jecam/. 

  

Seven pilot sites from 
around the world 
(Argentina, Canada, 
China, Europe and 
Mexico) joined the 
Joint Experiment on 
Crop Assessment and 
Monitoring (JECAM) 
 

http://www.chlorogin.org/
http://www.umanitoba.ca/outreach/aesb-jecam/
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Second, the Multi-source Production, Acreage and Yield (PAY) database to (i) enable the objective 
assessment of  food security and risk management  planning, and (ii) facilitate  inter-comparison and  
convergence  of estimation methods. 

To better understand the role of Earth observations in studying the impact of climate change on 
agriculture worldwide, the GLAM Community of Practice, in collaboration with ISPRS, organized 
an international workshop on December 17-18, 2009, in Ahmedabad, India. Seven technical sessions 
were held including (i) Earth Observation for Climate Change Studies, (ii) Climate Change Impact on 
Agriculture, (iii) Long-term changes, (iv) Agricultural Monitoring, and (v) Mitigation and Adaptation 
Measures. Recommendations emerged that (i) Earth observation data should become an essential input 
for impact models and regional level study; (ii) remote sensing data should be free and easily available 
to users; and (iii) international organizations should coordinate work towards impact assessment.  

The US-based University of Maryland led the development of the GLAM Community 
(www.earthobservations.org/cop_ag_gams.shtml) with support from the United States Department of 
Agriculture (USDA), EC Joint Research Center (JRC), Chinese Academy of Sciences (CAS), and the 
Indian Space Research Organization’s Space Applications Center.  

With regard to agricultural risk assessment, WMO organized an Inter-Regional Workshop on 
Indices and Early Warning Systems for Drought (University of Nebraska, 8-11 December, 2009). The 
workshop aimed to (i) review drought indices currently in use in different regions of the world; (ii) 
assess the capacity for collecting information on drought impacts; (iii) review the current and 
emerging technologies for drought monitoring. Workshop participants recommended that (a) the 
Standardized Precipitation Index (SPI) be used to characterize the meteorological droughts around the 
world, and (b) a comprehensive review of all agricultural and hydrological drought indices be 
undertaken to identify the prime drought indices most suited for early-warning systems in the 
agricultural and water sectors. Finally the workshop recognized the capability of satellite-based 
monitoring to supplement in situ observations in a global drought early-warning system.  
 

 

http://www.earthobservations.org/cop_ag_gams.shtml
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2.9 BIODIVERSITY 

Issues in this area include the condition and extent of ecosystems, distribution and status of species, 
and genetic diversity in key populations. Implementing GEOSS will unify many disparate 
biodiversity-observing systems and create a platform to integrate biodiversity data with other types of 
information. Taxonomic and spatial gaps will be filled, and the pace of information collection and 
dissemination will be increased. 
 

GEOSS 10-Year Implementation Plan, Section 4.1.9 

BI-07-01: Developing a Biodiversity Observation Network 

The GEO Biodiversity Observation Network (GEO BON) continued to make strong progress towards 
its goal of “integrated network on biodiversity”. A detailed Implementation Plan was released and an 
Asia-Pacific Biodiversity Observation Network was created to strengthen the regional organization of 
the network. The Global Invasive Species Network reached 1 million records, providing access to 
critical invasive species data worldwide. Limitations to GEOBON’s expansion relate to the varying 
degrees of resources available to the Topical Working Groups. 

The GEO BON Detailed Implementation Plan was completed and released on the International Day 
of Biodiversity, 22 May, 2010 (see www.earthobservations.org/geobon.shtml). GEO BON launched a 
number of activities at the gene level (e.g., creating maps of phylogenetic diversity), species level 
(e.g., abundance and distribution for a large assemblage of species), and ecosystem level (e.g. 
promoting methods and data for biennial ecosystem service accounts at national scales). GEO BON 
also started planning a technical coordination-capability which will (i) review existing data provider 
networks, (ii) establish partnerships, (iii) design an information architecture, (iv) build the necessary 
components, (v) register data and services, and (vi) provide helpdesk facilities, training and outreach.  
An Asia-Pacific Biodiversity Observation Network was created strengthening the regional 
organization of the network. 

GEO BON's Topical Working Groups met and coordinated respective efforts at a 4-day workshop in 
late February in California, USA. Hosted and supported by the USA (NASA), the workshop generated 
the GEO BON Detailed Implementation Plan. The workshop also helped elaborate strategies for 
addressing the needs of the Convention on Biological Diversity (CBD) and for preparing the 10th 
Meeting of the Conference of the Parties (COP10), to be held in Nagoya, Japan in October 2010.  

GEO BON also held a side event at the 14th meeting of the Convention on Biological Diversity 
Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA 14). The CBD 
SBSTTA14 recommended (Recommendation XIV/9) that CBD-COP10 adopt a decision requesting 
the Executive Secretary to invite GEO BON to (i) prepare an evaluation of existing observation 
capabilities relevant to the targets contained in the Strategic Plan for the period 2011-2020, and (ii) 
report in time for CBD COP11.  

With regard to early products, the Continuous Plankton Recorder Survey was contributed to GEO 
BON. The survey demonstrates major changes to Atlantic plankton communities, including a 
northerly displacement by approximately 1,000 km. The survey shows that Pacific plankton has 
transferred to the Atlantic for the first time in 800,000 years, with unknown consequences for the 
native ecosystem (see http://www.earthobservations.org/documents/cop/bi_geobon/observations/ 
200910_changing_plankton_biodiversity_of_the_north_atlantic.pdf). 

 

 

http://www.earthobservations.org/geobon.shtml
http://www.earthobservations.org/documents/cop/bi_geobon/observations/%20200910_changing_plankton_biodiversity_of_the_north_atlantic.pdf
http://www.earthobservations.org/documents/cop/bi_geobon/observations/%20200910_changing_plankton_biodiversity_of_the_north_atlantic.pdf
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Other GEO BON early-products were developed, in connection with the EuroGEOSS project, to 
support protected-area monitoring in Africa (see figure). Products include a Web Feature Service 
(WFS) of the (i) World Database on Protected Areas (WDPA) from UNEP-WCMC, (ii) important 
bird-areas from BirdLife International, and (iii) red-list species occurrences from the Global 
Biodiversity Information Facility (GBIF). Alert services from the African protected-area unit of the 
EC Joint Research Centre (JRC) were also included. 

                      

Categories of protected-areas in Africa (color-coded),  
based on  information gathered from national governments and international agencies 

 

With regard to invasive species, the USA (NBII) and partners have expanded the Global Invasive 
Species Information Network (GISIN; www.gisin.org). GISIN now has 7 providers and over 
1,000,000 records cached. It enables searches across databases, improves access to global data, and 
integrates invasive and alien species data with other biodiversity data from GBIF. It can be linked with 
inventory data from GEO-BON. However barriers remain to the further expansion of GISIN, such as a 
comprehensive system for globally unique (and persistent) identifiers and taxonomic name resolution, 
which are still under development by partner organizations, and a lack of long-term funding and 
support.   

In December 2009, the GISIN formed a global invasive-species advisory group (including experts 
from Australia, Colombia, Denmark, New Zealand, and USA) to support the development of decision 
support tools, including specific risk-scores for invasive species, distribution-maps and models of 
potential distribution under present conditions and climate scenarios.  
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The GISIN also supported the Global Register of Invasive Species (GRIS) which was created by the 
IUCN Invasive Species Specialist Group with funding from Defenders of Wildlife, as a tool to 
produce a reference list of known invasive-species (see figure below). If adequately funded, this 
resource will provide online information-support for pre-screening of proposed imports, and risk-
ssessments. Invasive species is a naturally cross-cutting issue with other Societal Benefit Areas, such 
s Agriculture, Health, Ecosystems, Water, and Energy. 

 

          

a
a

    

The Pacific lionfish (Pterois volitans) – a non-native (invasive) species of the Caribbean 
  

 
 

 

 
 
 
 
 

. 
 
 
 
 



 
 

GEO-VII Plenary – 3-4 November 2010 Document 5
 

72 / 78 

APPENDIX A: PROGRESS TABLE  

G Green: Overarching Task progress judged to be very good to excellent (if any sub-
tasks, progress judged to be very good to excellent for most sub-tasks; see 
corresponding text for details) 

Y Yellow: Overarching Task is progressing but more effort is required (if any sub-
tasks, more effort is required on most sub-tasks; see corresponding text for details) 

R Red: Overarching Task is inactive (no reported progress) or progress judged 
insufficient (if any sub-tasks, progress judged insufficient for most sub-tasks; see 
corresponding text for details)  

Tasks Status 

BUILDING AN INTEGRATED GEOSS 

ARCHITECTURE   
AR-09-01 GEOSS Common Infrastructure (GCI) G 

AR-09-02 Interoperable Systems for GEOSS G 

AR-09-03 Advocating for Sustained Observing Systems Y 

AR-09-04 Dissemination and Distribution Networks G 

AR-06-11 Radio Frequency Protection G 

DATA MANAGEMENT   
DA-06-01 GEOSS Data Sharing Principles G 

DA-09-01 Data Management G 

DA-09-02 Data Integration and Analysis G 

DA-09-03 Global Data Sets G 

CAPACITY BUILDING   
CB-09-01 Resource Mobilization (Seville Roadmap) G 

CB-09-02 Building Individual Capacity in EO G 

CB-09-03 Building Institutional Capacity to Use EO G 

CB-09-04 Capacity Building Needs and Gap Assessment G 

CB-09-05 Infrastructure Development and Technology Transfer for Information Access G 

CB-10-01 Building CB through Outreach and Awareness Raising G 

SCIENCE AND TECHNOLOGY  
ST-09-01 Catalyzing R&D Funding for GEOSS G 

ST-09-02 Promoting Awareness and Benefits of GEO in the S&T Community G 

USER ENGAGEMENT   
US-09-01 User Engagement G 

US-09-02 Socio-Economic Indicators G 

US-09-03 Cross-Cutting Products and Services G 
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THE 9 GEOSS SOCIETAL BENEFIT AREAS
DISASTERS   
DI-06-09 Use of Satellite for Risk Management G 

DI-09-01 Systematic Monitoring for Geohazards Risk Assessment G 

DI-09-02 Multi-Risk Management and Regional Applications Y 

DI-09-03 Warning Systems for Disasters Y 

HEALTH   
HE-09-01 Information Systems for Health G 

HE-09-02 Monitoring and Prediction Systems for Health G 

HE-09-03 End-to-End Projects for Health G 

ENERGY   
EN-07-01 Management of Energy Sources G 

EN-07-02 Energy Environmental Impact Monitoring G 

EN-07-03 Energy Policy Planning G 

CLIMATE   
CL-06-01 A Climate Record for Assessing Climate Variability and Change G 

CL-09-01 Environmental Information for Decision-making and Adaptation G 

CL-09-02 Accelerating the Implementation of GCOS G 

CL-09-03 Global Carbon Observation and Analysis System G 

WATER  
WA-06-02 Droughts, Floods and Water Resource Management G 

WA-06-07 Capacity Building for Water Resource Management G 

WA-08-01 Integrated Products for Water Resource Management and Research G 

WEATHER   
WE-06-03 TIGGE and the Development of GIFS G 

WE-09-01 Capacity Building for High-impact Weather Prediction Y 

ECOSYSTEMS   
EC-09-01 Ecosystem Observation and Monitoring Network (GEO EcoNet) G 

EC-09-02 Ecosystem Vulnerability to Global Change Y 

AGRICULTURE   
AG-06-02 Data Utilization in Fisheries and Aquaculture G 

AG-07-03 Global Agricultural Monitoring System G 

BIODIVERSITY   
BI-07-01 Developing a Biodiversity Observation Network G 
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APPENDIX B: LIST OF ACRONYMS 

AARSE African Association of Remote Sensing of the Environment 
ACQWA Assessing Climatic change and impacts on the Quantity and quality of Water 
ADC Architecture and Data Committee 
AeroCOM Aerosol Comparisons between Observations and Models  
AG Agriculture 
AIT Asian Institute of Technology 
AMDAR Aircraft Meteorological Data Relay 
AMESD African Monitoring of the Environment for Sustainable Development 
ANTARES A Network for the Enhancement of the Education and Scientific Research 
APEC  Asia-Pacific Economic Cooperation 
APFM Associated Programme on Flood Management 
APN Asian Pacific Network for Climate Change Research 
AR Architecture 
ASCOPE ESA Active LIDAR 
ASEAN  Association of Southeast Asian Nations 
ASI Italian Space Agency 
ASSENDS NASA Active LIDAR 
AVHRR  Advanced Very High Resolution Radiometer 
AWCI Asian Water Cycle Initiative 
B08FDP Beijing 2008 Olympic Games Forecasting Demonstration Project 
B08RDP Beijing 2008 Olympic Games Research and Development Project 
BGR German Geological Survey 
BI Biodiversity 
BIOMASS ESA p-band radar for above-ground biomass 
BIOSTRAT Specific Support Action (SSA) funded by the EU Sixth Framework Programme and aims 

to further develop the EU Biodiversity Research Strategy 
BRGM French Geological Survey 
CASTOR CApture and geological STORage of CO2 
CATHALAC Water Centre for the Humid Tropics of Latin America and the Caribbean 
CB Capacity Building 
CBC Capacity Building Committee 
CBD Convention on Biological Diversity 
CBERS  China-Brazil Earth Resources Satellite 
CEOP Coordinated Energy and Water Cycle Observations Project 
CEOS Committee on Earth Observation Satellites 
CFP Call for Participation 
CGIAR Consultative Group on International Agricultural Research 
CGMS Coordination Group for Meteorological Satellites 
ChloroGIN Chlorophyll Ocean Globally Integrated Network 
CIESIN Center for International Earth Science Information Network 
CIMA (CIMA Foundation) International Center of Environmental Monitoring 
CIMO Joint Commission for Instruments and Methods of Observation 
CL Climate 
CMAP Merged Analysis of Precipitation 
CNES French Space Agency 
CO2GeoNET European Network of Excellence on the geological storage of CO2 
CO2ReMoVe Research into Monitoring and Verifying Carbon Dioxide geological storage 
CoP Community of Practice 
CPC Climate Prediction Center 
CSIR Council for Scientific and Industrial Research, South Africa 
CUAHSI  Consortium of Universities for Advancement of Hydrologic Science 
DA Data Management 
DEM Digital Elevation Model 
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DevCoCast Provides processed land and ocean satellite data and value-added products in Developing 
Countries 

DI Disasters 
DIVERSITAS An international programme of biodiversity science 
DLR German Aerospace Center 
EARS Dutch Remote-Sensing Company 
EBONE European Biodiversity Observation Network 
EC Ecosystems 
EC European Commission 
ECDC European Center for Disease Prevention and Control 
ECMWF European Centre for Medium-range Weather Forecasts 
ECV Essential Climate Variables 
EDEN Emerging Diseases in a changing European Environment 
EEA European Environmental Agency 
EN Energy 
EnerGEO Earth observation for monitoring and assessment of the environmental impact of energy use 
EO Earth Observations 
EPS Ensemble Prediction System 
ERSL Environmental Remote Sensing and Image Processing Laboratory 
ESA European Space Agency 
ESRI Environmental Systems Research Institute 
EUMETSAT European Organisation for the Exploitation of Meteorological Satellites 
FAO Food and Agriculture Organization 
FAPAR Fraction of Absorbed Photosynthetically Active Radiation 
FDPs Forecast Demonstration Projects 
FDSN International Federation of Digital Seismograph Networks 
FLUXNET Network of Regional Networks Integrating Worldwide CO2 Flux Measurements 
FOSS4G Free and Open Source Software for Geospacial 
FP6 European Commission funded projects 
FP7 European Union 7th Framework Programme 
FPAR Fraction Photosynthetically Available Radiation 
FRA Forest Resource Assessment 
GAW Global Atmosphere Watch 
GBIF  Global Biodiversity Information Facility 
GBRDS Global Biodiversity Resources Discovery System 
GCI GEOSS Common Infrastructure 
GCOS Global Climate Observing System  
GDEWS Global Drought Early Warming Systems 
GEMS Global and regional Earth-system (Atmosphere) Monitoring using Satellite and in-situ 

data 
GEO Group on Earth Observations 
GEO_BON Group on Earth Observations Biodiversity Observation Network 
GEOBENE Global Earth Observation Benefit Estimation: Now, Next and Emerging 
GeoCapacity Assessing European Capacity for geological storage of Carbon Dioxide 
GeoHazData Interoperable and distributed metadata system for inventorying hazard maps 
GEONETCast Near real time, Global Network of Satellite-based Data Dissemination Systems designed 

to distribute space-based, air-borne and in situ data, metadata and products to low-cost 
receiving stations maintained by users 

GEOSCHEM Goddard Earth Observing System-CHEMistry 
GEOSS Global Earth Observation System of Systems 
GEWEX Global Energy and Water Cycle Experiment 
GFMC Global Fire Monitoring Center 
GFZ German National Research Center for Earth Sciences 
GGMN Global Groundwater Monitoring Network 
GGOS Global Geodetic Observing System 
GIFS Global Interactive Forecast System 
GIS Geographical Information System 
GISIN Global Invasive Species Information Network  
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GLOBCARBON ESA Global Land Products for Carbon Model Assimilation 
GLOBCOLOUR ESA Node for Global Ocean Colour 
GLOBCOVER ESA Global Land Cover Service 
GMES Global Monitoring for Environment and Security 
GNSS Global Navigation Satellite System 
GOFC-GOLD Global Observation of Forest and Land Cover Dynamics 
GOOS Global Ocean Observing System  
GOS Global Observing System 
GOSAT Greenhouse Gases Observing Satellite 
GPCC Global Precipitation Climatology Centre 
GPM Global Precipitation Measurement 
GPS Global Positioning System 
GRIB GRIdded Binary 
GRUAN GCOS Reference Upper Air Network 
GSICS           Global Space-based Inter-Calibration System 
GSN Global Seismographic Network 
GTOS Global Terrestrial Observing System 
HARON Hydrological Applications and Run-Off Network 
HE Health 
HEPEX Hydrological Ensemble Prediction Experiment 
IAG International Association of Geodesy 
IAS Invasive Alien Species 
ICSU International Council for Science 
IEEE Institute of Electrical and Electronics Engineers 
IGACO International Global Atmospheric Chemistry Observations 
IGAC-SPARC International Global Atmospheric Chemistry - Stratospheric Processes And their Role in 

Climate 
IGBP International Geosphere-Biosphere Programme 
IGCO Integrated Global Carbon Observation 
IGOS Integrated Global Observing Strategy 
IGRAC International Groundwater Resources Assessment Centre 
IGWCO  Integrated Global Water Cycle Observations (former IGOS Water Theme) 
IIASA International Institute for Applied Systems Analysis 
ILTER International Long Term Ecological Research network 
ILWIS Integrated Land and Water Information System 
INPE Brazilian National Institute for Space Research 
InSAR Interferometric Synthetic Aperture Radar 
INTA Instituto Nacional de Técnica Aeroespacial, Spain 
IOC Initial Operating Capability 
IOC Intergovernmental Oceanographic Commission 
IOCCG International Ocean Colour Coordinating Group 
IP3 GEOSS Interoperability Process Pilot Projects 
IPT Integrated Provider Toolkit 
IPWG International Precipitation Working Group 
IPY International Polar Year 
IRI International Research Institute for Climate and Society 
IRIS Incorporated Research Institutions for Seismology 
ISC International Seismological Centre 
ISCGM International Steering Committee for Global Mapping 
ISDR International Strategy for Disaster Reduction 
ISLSCP International Satellite Land-Surface Climatology Project 
ISO International Standards Organization 
ISPRS International Society for Photogrammetry and Remote Sensing  
ISSG  IUCN/SSC Invasive Species Specialist Group 
ITC International Institute for Geo-Information Science and Earth Observation 
ITC International Training Centre 
ITU International Telecommunication Union 
IUCAF Scientific Committee on Frequency Allocations for Radio Astronomy and Space Science 
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IUCN  International Union for the Conservation of Nature and Natural Resources (World 
Conservation Union) 

IUGG International Union of Geodesy and Geophysics 
JAXA Japan AerospaceExploration Agency 
JCOMM Joint WMO-IOC Technical Commission on Oceanography and Marine Meteorology 
LAI Leaf Area Index 
LAM Limited Area Model 
LANDSAT Earth Resources Technology Satellite 
LIDAR Light Detection and Ranging 
LIS Land Information System 
MEPS Meso-scale Ensemble Prediction Systems 
MERIS Medium Resolution Imaging Spectrometer 
MERIT Meningitis Environmental Risk Information Technologies 
MODIS Moderate Resolution Imaging Spectroradiometer 
NADM North American Drought Monitor 
NARSS National Authority for Remote Sensing and Space Sciences, Egypt 
NASA National Aeronautics and Space Administration 
NBII National Biological Information Infrastructure 
NCAR US National Center for Atmospheric Research 
NCDC US National Climatic Data Center 
NCEP US National Centers for Environmental Prediction 
NEPTUNE  The North-east Pacific Time-series Undersea Network Experiments 
NetCDF Network Common Data Form 
NMHS National Meteorological and Hydrological Service 
NPOESS National Polar-orbiting Operational Environmental Satellite System 
NPP Net Primary Productivity 
NWP Numerical Weather Prediction 
OCO NASA Orbiting Carbon Observatory 
OECD Organization for Economic Cooperation and Development 
OGC Open Geospatial Consortium  
OS Open Source 
OSFAC  Observatoire Satellitaire des Forêts d'Afrique Centrale 
OSS Open Source Software 
PAAM Protected Areas Assessment and Monitoring 
PAGER Prompt Assessment of Global Earthquakes for Response 
PAY Production, Acreage, and Yield 
PCTM Parameterized Chemistry and Transport Model 
POGO Partnership for Observation of the Global Ocean 
POPs Persistent Organic Pollutants 
PROMOTE PROtocol MOniTOring (for the GMES Service Element: Atmosphere) 
PUMA Project supporting African nations in their use of data and services provided by the new 

Meteosat Second Generation (MSG) family of European weather satellites. 
QA4EO Quality Assurance Framework for Earth Observation 
RAMSAR Convention on Wetlands, Ramsar, Iran, 1971 
RDP Research and Development Project 
 resource management in Africa 
SAFARI Societal Applications in Fisheries & Aquaculture using Remotely-Sensed Imagery 
SAR Synthetic Aperture Radar 
SBA Societal Benefit Area 
SBSTA Subsidiary Body for Scientific and Technological Advice  
SDI Space Data Infrastructure 
SDI Spatial Data Infrastructure 
SDS Sand and Dust Storm 
SELPER Sociedad Especialista Latinoamericana en Percepción Remota (Latin-American Specialist 

Society in Remote Perception) 
SIF Standards and Interoperability Forum 
SIT Strategic Implementation Team 
SIT22 CEOS Strategic Implementation Team meeting in Tokyo 
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SPOT Système Probatoire d'Observation Terrestre 
SPOT-VGT SPOT Vegetation 
SSC  Species Survival Commission 
SST Sea Surface Temperature 
STC Science and Technology Committee 
TerraLib Open source GIS software library 
TerraView GIS application built on the TerraLib GIS library 
THORPEX  The Observing-system Research and Predictability Experiment  
TIGER ESA-launched initiative focusing on the use of space technology for water 
TIGGE  THORPEX Interactive Global Grand Ensemble 
TOVS NOOA TIROS (Television Infrared Observation Satellite) Operational Vertical Sounder 
T-PARC THORPEX Pacific Asian Regional Campaign 
UIC User Interface Committee 
UK United Kingdom 
UN United Nations 
UNECA United Nations Economic Commission for Africa 
UNEP United Nations Environment Programme 
UNESCO United Nations Educational Scientific and Cultural Organization 
UNESCO-IHE Institute for Water Education 
UNOOSA United Nations Office for Outer Space Affairs 
UNOSAT United Nations Operational Satellite Applications Programme 
US User Engagement 
USA United States of America 
USGS United States Geological Survey 
USOFDA  US Office of Foreign Disaster Assistance Project Management  
VENUS Victoria Experimental Network Under the Sea 
VI Vegetation Index 
WA Water 
WCRP World Climate Research Programme  
WDC World Data Center 
WE Weather 
WFPHA World Federation of Public Health Association 
WHO World Health Organization 
WIGOS WMO Integrated Global Observing System 
WIKI Page or Collection of Web pages designed to enable anyone who accesses it to contribute 

or modify content, using a simplified markup language 
WIREC Washington International Renewable Energy Conference 
WIS WMO Information System 
WMO World Meteorological Organization 
WWRP World Weather Research Programme 
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