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GEO 2012-2015 Work Plan
Implementation Report

Task Assessment

The present Report by the GEO Secretariat describes how the GEO 2012-2015 Work Plan has
advanced the GEOSS 10-Year Implementation Plan since the GEO-VIII Plenary. It features key
outputs and activities and provides an overall summary of the progress made in each cross-cutting and
Societal Benefit Area (SBA) of GEOSS.
Consistent with the Work Plan structure, the Report is organized around Tasks to underline key lines
of implementation and support the monitoring/evaluation of GEOSS implementation. Moreover the
Report begins with a Task assessment (summary table) featuring: (i) An overview of progress and
issues at the Task level (left column); (ii) Highlights of GEO Members’ and Participating
Organizations’ work towards Work Plan implementation (middle column); and (iii) Actions/
Intervention needed (right column).
To help the reader more easily evaluate overall progress, the table has been color-coded. Readers
interested in details of specific Tasks are referred to the body of the Report (as well as to Task
Component Sheets available at www.earthobservations.org/geoss_imp.shtml).
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IMPLEMENTATION REPORT

SUMMARY TABLE

Green: Expected to be achieved. Some actions/intervention may be required
Yellow: At risk of not being achieved without additional actions/intervention (see bolded actions/intervention in particular)
Red: Not expected to be achieved without significant actions/intervention (see bolded actions/intervention in particular)

INFRASTRUCTURE
IN-01 Earth Observing Systems
Overview

R

The promotion and coordination of surface-based
and space-based observing systems to provide
long-term continuous observations of all
components of the Earth System are underway.
Interactions among communities are growing,
offering good prospects of cross-fertilization.
However, activities for the development,
maintenance, and coordination of in-situ networks
require additional support from GEO Members and
Participating Organizations. Also more work is
needed to identify, and in particular, fill critical
gaps in observational networks, with particular
focus on developing countries and observation
continuity

Highlights

Actions/Intervention Needed

• Catalogue of in-situ needs for GMES services under development
• Progress on Surface-based Observation Networks
• Set up and upgrade of CBERS ground stations underway (Spain, Gabon,
South Africa)
• New CEOS Virtual Constellation for Sea-Surface Temperature established
• New Essential Climate Variable (ECV) Inventory developed
• African network for characterizing Saharan air layer thickness under
development
• Arctic Biodiversity Data Service established
• New Terrestrial Reference Frame core sites established in Australia and
Russia
• Additional frequency bands allocated to meteorological observations

Management
• Propose a Point of Contact for Component 3: “Promotion and Coordination across
Surface-based and Space-based Observing Systems”
Additional Resources and/or Contributions
• Contribute to the development of a global framework for in situ management by
enabling existing international commitments to be re-used in line with the GMES in
situ coordination (GISC) approach
• Support the expansion of the International Terrestrial Reference Frame (ITRF) through
education and partnership development (e.g. in Africa)
• Liaise with national representatives in radio-communication fora – to ensure sustained
political support for radio-frequency protection
Technical
• Strengthen simulation capabilities to better understand options, scenarios, sensitivities
and trade-offs in observation deployment strategies
• Conduct GEO-wide studies on crowd-sourcing (aka, citizen sensing): Benchmark study on
crowd-sourcing for data collection; Crowd-sourcing for consumer-side metrics of data
quality
• Conduct sensor inter-comparisons for Ocean Color

IN-02 Earth Data Sets
Overview

Y

Life-cycle data management (e.g. processing,
validation,
quality
assurance,
modelling,
visualization) is progressing on a number of fronts.
Also, global/regional datasets are getting more
diverse and sophisticated. However, there is a
strong need for GEO Members and Participating
Organizations to contribute more of their data
management activities – to build synergies and
optimize the use of resources

Highlights

Actions/Intervention Needed

• Documentation under development on Long-Term Archive Strategies, Data
Preservation Techniques, and Data Lifecycle Models and Concepts

Additional Resources and/or Contributions

• Long Term Data Preservation Guidelines under review
• Quality assurance implementation pilots underway
• Numerous global datasets under development, including Global Map,
OneGeology, Global Soil Map Information System, Global Human Settlement
and Roadmap

• Expand national/international contributions related to data management (including
processing, inter-calibration and validation, quality assurance, harmonization, archiving,
integration, assimilation, modelling, long-term preservation, digitization, and visualization)
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• Contribute socio-economic datasets to the GEOSS DataCORE
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IN-03 GEOSS Common Infrastructure
Overview

G

Work is ongoing to support the sustained
operation, maintenance and enhancement of the
GEOSS Common Infrastructure (GCI); in
particular, the DataCORE is being integrated and
user engagement tools are being developed.
Maximum efforts are put into providing quick
access to datasets registered in the GCI. These
are supported by the Architecture Implementation
Pilot (AIP) as well as international projects such as
GEOWOW, GENESI and EuroGEOSS

Highlights

Actions/Intervention Needed

• 429 components (e.g. datasets, systems, and portals) registered in the GCI
• Over 28 million resources searchable through the GCI
• EuroGEOSS discovery and access broker introduced to provide real-time
search functionalities
• Over 100 DataCORE pledges gradually being registered and made accessible
through the GCI
• New version of the GEO Portal launched in May 2012
• GCI operations and evolution management tool made operational
• GEOSS design evolving from data discovery to data use & access

Additional Resources and/or Contributions
• Encourage providers to make datasets accessible, flag them where possible as
GEOSS Data-CORE, and actively contribute to GCI development
User Engagement / Outreach
• Encourage GEO communities (e.g. data providers, scientists, decision makers) to:
• Identify their requirements and needs for the GCI
• Organize GCI testing and provide feedback to developers
• Showcase the benefits of registration in the GCI

IN-04 GEOSS Communication Networks
Overview

Highlights

Access to, and delivery of, Earth observation and
information from all Societal Benefit Areas
continues to progress. Access is, in particular,
improving in developing countries and for disaster
response and recovery through GEONETCast.
However, more work is needed on the coordinated
collection of in-situ data (e.g. through crowdsourcing/citizen censing), and the use of modern
technology

Y

Actions/Intervention Needed

• GEONETCast Product Navigator registered in the GCI and searchable via the
GEO Portal

Additional Resources and/or Contributions

• GEONETCast approved for sharing data in the frame of the International
Space Charter
• GEONETCast Training Channel prototyped on EUMETCast with pilot service
planned for 2013

• Reproduce the successful model of the European FP7 projects DevCoCast and AGRICAB
to mobilize resources for GEONETCast applications
• Provide EUMETCast broadcast for EU-GMES Initial Operations phase – Global Land
service

• High-resolution Landsat7 images added to regular GEONETCast broadcast
• Preparation for routine Landsat broadcast to 5 African countries underway
• Search capability for GEOSS data on GEONETCast channels under
development
• GEONETCast broadcast bandwidth increased over Europe
• WMO Information System (WIS) operational

• Provide resources to fund installations for receiving stations and communication networks

Technical
• Enhance the integration of the satellite data distribution system ‘Meteoinform-Mitra’ into
GEONETCast
• Continue development of coverage over the Pacific Islands region
Management
• Ensure active participation from Leads and Contributors and provision of
information
Capacity Development / User Engagement
• Foster partnerships and coordination with capacity building initiatives and entities
• Assist with gathering information regarding needs in the area of communication
infrastructure

IN-05 GEOSS Design and Interoperability
Overview

G

Activities to manage the design and interoperability
of GEOSS (and contributed data and service
resources) are underway, building on instrumental
contributions
from
the
Architecture
&
Implementation Pilot (AIP) and Standards &
Interoperability Forum (SIF). Active participation of
the GEO community in these activities is key to
advancing GEOSS interoperability and enabling a
sustainable user-driven GEOSS

Highlights

Actions/Intervention Needed

• Phase 5 of the Architecture Implementation Pilot (AIP-5) launched
• 24 responses received to AIP-5 Call for Proposals, representing over 60
Members/Organizations
• 11 AIP-5 working groups e.g. Energy, Health, Agriculture, Disaster
Management, Data Sharing,
• Demonstrable AIP results expected by November for GEO-IX Plenary
• Evolution strategy documents for the "GEOSS architecture beyond the
GEOSS Common Infratructure" under development
• Series of tutorials for GEOSS users/providers published
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INSTITUTIONS & DEVELOPMENT
ID-01 Advancing GEOSS Data Sharing Principles
Overview

Y

Overall, the implementation of the GEOSS Data
Sharing Action Plan is making progress. However,
work has focused primarily on a sub-set of the 8
Actions set out in Plan. The Data Sharing Working
Group (DSWG) intends to extend its activities to
ensure that all Actions are addressed. Additional
resources are needed to ensure adequate levels of
(i) participation by developing countries in Working
Group activities; and (ii) outreach to data users
and providers, especially in developing countries

Highlights

Actions/Intervention Needed

• Broad representation from more than 30 Members and Participation
Organisations
• 3 subgroups formed: Data-CORE/GCI, Legal Interoperability, and
Documentation/Data Quality
• GEOSS Data-CORE now (gradually being) integrated into GEOSS Common
Infrastructure
• Over 14’700 GEOSS Data-CORE resources now visible via the GEO Web
Portal
• Metadata guidelines for tagging GEOSS Data-CORE resources under
preparation
• List of open access licenses and waivers under development
• Recommendations being formulated on data quality documentation
• Outreach work on the benefits of data sharing underway

• Take leadership to establish national coordinating mechanisms to promote and monitor
engagement with the implementation of the GEOSS Data Sharing Principles and provide
feedback to GEO
• Develop flexible policy frameworks to ensure that a more open data environment is
implemented
Additional Resources/ Contributions
• Increase the number of datasets made available on the basis of full and open
access to data
• Engage with socio-economic information producers (e.g. OECD, UN offices,
national statistics agencies)
Capacity Development/ Outreach
• Encourage the contribution of developing countries to DSWG activities
• Promote the benefits of full and open access to data and sensitize data providers within
their territories
• Raise awareness of the GEOSS Data-CORE nationally/regionally

ID-02 Developing Institutional and Individual Capacity
Overview

Y

Coordination of national and international capacitybuilding efforts to produce and use Earth
observation and information is growing. Efforts are
ongoing to identify resources for activities and
clearly define roles and responsibilities for leading
these activities. Strong support from GEO
Members and Participating Organizations is still
required to reach a critical mass of GEO capacity
building outputs and activities

Highlights

Actions/Intervention Needed

• New agriculture, forestry and water programs launched for Africa and Asia

Management

• Numerous projects ongoing, for instance AMESD, EO2HEAVEN, CEOPAEGIS, TIGER
• GEONetCab capacity building web under test for easy access to information

• Ensure active participation from Leads and Contributors and provision of
information

• Open-source software to handle GEONETCast data made freely available
• Training on use of TerraAmazon software (deforestation monitoring) ongoing
(Engl & Spanish)
• New GEONETCast reception stations installed in Ethiopia, Kenya, Uganda,
Rwanda, Zimbabwe and South Africa

Technical
• Build on the GEONetCab platform and tools to improve and expand GEO capacity building
activities
• Support the development of capacity building cyber-infrastructure (e.g. using crowd
sourcing and/or cloud computing; linking with local end-users with emphasis on
interoperability with other platforms)

ID-03 Science and Technology in GEOSS

Y

Overview

Highlights

Actions/Intervention Needed

The engagement of Science and Technology
(S&T) communities in GEOSS is building
momentum. S&T communities are being
encouraged to collaborate with GEO to address
interactions between the various components of
the Earth system. However, raising the visibility of
GEO and finding adequate resources to fully
implement activities remain a challenge. Also, only
a handful of individuals are actually active and
committed to realizing deliverables for this Task

• GEOSS Science and Technology Service Suite (GSTSS) developed, including
a GEOSS S&T Portfolio, featuring compelling examples of how GEOSS
supports S&T across Societal Benefit Areas
• Data Citation Standard V1 completed

Additional Resources / Contributions

• Concept paper for GEO Label underway
• GEOSS Science and Technology Stakeholder Workshop held on “GEOSS:
Supporting Science for the Millennium Development Goals and Beyond”

Management
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• Encourage new contributions to Task activities from Asia and Africa
• Provide funding sources to succeed FP7 EGIDA funding (runs out August 2012)
• Ensure active participation from Leads and Contributors and provision of
information
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ID-04 Building a User-Driven GEOSS
Overview

G

The collection and integration of user feedbacks on
products, data access and delivery is making
progress. Also activities to foster and promote
applications of Earth observation and information
are growing. However more work is needed to truly
integrate
user
perspectives
in
GEOSS
development and efficiently demonstrate addedvalue to decision-makers. In addition, more of a
concerted effort is needed to engage and energize
the knowledge and networks within the
Communities of Practice

Highlights

Actions/Intervention Needed

• Outreach through Earthzine continued and new audiences encouraged
• New Communities of Practice involvement methods under consideration
• Eye on Earth interface with EuroGEOSS under development
• Tool for collecting user information in place (User Requirements Registry)

User Engagement
• Engage with Communities of Practice and help establish contact with user groups not
represented
• Disseminate results of relevant GEOSS workshops
• Support the development of the User Requirements Registry to enable users to guide
GEOSS implementation, and establish/sustain ongoing dialogue with user communities
• Encourage contributions from developing countries

ID-05 Catalyzing Resources for GEOSS Implementation
Overview

Y

Progress on resource mobilization for GEOSS in
the areas of capacity building (individual,
institutional, infrastructure) and Research and
Development (R&D) is slow. Activities essentially
relate to two international projects (GEONetCab
and EGIDA), individually successful albeit
dependent on research time-limited funding.
Resource mobilization is a crucial deliverable of
GEO that requires strong support from Members
and Participating Organizations

Highlights

Actions/Intervention Needed

• Marketing toolkits on disaster management, crop modeling and water
management completed

Additional Resources / Contributions

• Promotion material developed to show that investment in Earth observation
pays off
• “Framework concept for European funding agencies” (FP7 EGIDA project)
delivered

• Build upon the European FP7 example to mobilize funds for GEOSS implementation
• Establish high-level relationships with the Belmont Forum

• GEONetCab Capacity Building Strategy finalized
• Numerous training workshops organized for decision-makers

• Provide resources to succeed current EGIDA and GEONETCAB funding (running
out in 2012)

• Share national/international experience on resource mobilization

INFORMATION FOR SOCIETAL BENEFITS
SB-01 Oceans and Society: Blue Planet
Overview

Y

The Blue Planet initiative is gaining momentum
with many projects and activities developing, and a
dedicated Symposium planned for the beginning of
the week of the GEO-IX Plenary. Coordination of
observing, modeling, and disseminating systems is
growing through frequent interactions among
various ocean communities. However ocean
observing networks underpinning projects and
activities require strong support from the GEO
community

Highlights

Actions/Intervention Needed

• Regional ChloroGIN networks established in South-East Asia, and
strengthened in South America
• Funding obtained by Philippines to develop harmful algal bloom early-warning
system
• Funding secured from Sloan Foundation to start up International Quiet Ocean
Experiment
• Numerous MoUs signed in support of Continuous Plankton Recorders Surveys
• Periodic workshops held on societal applications in fisheries and aquaculture
• Suite of ecological indicators designed for detecting changes in ocean
ecosystems
• Scholars trained and regional pilot projects initiated as part of POGO joint
capacity building activities
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Additional Resources and/or Contributions
• Identify operational funds to develop and sustain ocean observing networks
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SB-02 Global Land Cover
Overview

G

Progress is strong towards providing a suite of
global land-cover datasets, based on improved
and validated land-cover maps. This relates to
major contributions from China, USA, GOFCGOLD, and EC. More work is needed to efficiently
coordinate worldwide land-cover activities and
communicate related societal benefits

Highlights

Actions/Intervention Needed

• Numerous products are currently under development including:
• Independent validation database for global land cover products
• High-resolution global land cover products (30m and annual)
• Maps of major land cover types
• Update of an Urban Atlas (reference year 2011/2012)
• Global land cover portal
• New contributions from Canada, Greece, Sweden, EARSeL, EEA, and ISPRS
• GOFC-GOLD Land Cover Project Office up and running

Additional Resources and/or Contributions
• Expand national/international participation in land cover activities
Management
• Organize seminars and workshops in collaboration with other Tasks, e.g. ID-02
“Developing Institutional and Individual Capacity”
Technical
• Support data processing and information extraction/classification of over 10,000 scenes
with 30m resolution
• Conduct/support validation activities of global land cover products
• Initiate capacity development activities, supporting South-South cooperation

SB-03 Global Forest Observation
Overview

G

The Global Forest Observation Initiative (GFOI)
continues to develop in support of national forest
information
systems
for
improved
forest
management. Progress on Forest Carbon Tracking
(FCT) is steady, building on the science and
demonstration activities of the past few years

Highlights

Actions/Intervention Needed

• 2012-2013 Action Plan prepared under Australia, Norway, USA, CEOS and
FAO leadership

Additional Resources and/or Contributions

• Forest Carbon Tracking activities kicked off in Congo, related regional capacity
building growing
• National technical needs assessment underway, involving 16 developing
countries

Technical

• Process to develop GFOI methodology and guidance documents agreed and
initiated
• Space Data Coordination Group established to implement coordinated data
acquisition and meet GFOI/FCT needs

• Plan contributions to GFOI implementation for the period 2013-2015, for discussion at the
GEO-IX Plenary
• Identify areas of interest in support of the development of GFOI, including the long-term
hosting of the initiative
• Ensure continuity in product development for the 11 FCT National Demonstrators

• Development of R&D Plan underway
• New Global Forest Observation Initiative governance structure developed

SB-04 Global Urban Observation and Information
Overview

G

Coordination of activities for urban monitoring,
forecasting, and assessment is growing, with new
activities being contributed to the development of a
global urban observation and analysis system.
Impediments to further progress essentially relate
to a lack of funding for key activities

Highlights

Actions/Intervention Needed

• First results obtained as part of a 35-year analysis of 26 mega-cities
• Global night-time lights product for 2012 under development
• US National Land Cover Database (NLCD) in place; urban land cover maps
produced for 2011
• Analysis of Urban Heat Island (UHI) patterns and related risk to population
underway
• 3734 cities of more than 0.1 million mapped using ASTER (15m)
• Book on “Global Urban Monitoring and Assessment through Earth
Observation” in press
• China, European Commission, and Sweden welcomed as new contributors
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Additional Resources and/or Contributions
• Connect national/international urban activities to Task SB-04
• Dedicate national/regional funds to urban product generation and continuation, and
technological development (imagery mining, data fusion, interpretation)
• Identify/initiate international project calls and funding options for joint GEO urban activities
• Support the organization of a GEO Urban Symposium in Brazil (IEEE GRSS Joint Urban
Remote Sensing Event, Sao Paulo, April 2013)
Technical
• Conduct/support validation activities of urban products (strategy and reference data)
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SB-05 Impact Assessment of Human Activities
Overview

Y

Good progress is underway on the development of
tools/services for impact monitoring and prediction
in the energy and mining sectors – thanks to three
international projects. A major challenge remains
the expansion of impact activities to areas other
than energy and mining. Also mutually-beneficial
relationships need to be developed with the private
sector

Highlights

Actions/Intervention Needed

• First scenarios calculated to assess the impact of various energy use (solar,
wind, biomass)
• Indicators for monitoring environmental/societal impact of mineral industry
developed
• Mineral and vegetation mapping from imaging spectroscopy underway
• Feasibility studies for carbon capture and sequestration completed
• Dialogue with industry, regulators, and local communities initiated

Additional Resources and/or Contributions
• Provide incentives to industry and associations (e.g. EuroMines) to better engage in GEO
activities and provide, share and disseminate data on impact of their activity
• Expand impact activities to areas other than energy and mining
Technical
• Support the development of space-borne high-resolution hyperspectral sensors that
preclude assessments of mining contaminants and effluent releases at global/regional
scale
User Engagement /Outreach
• Promote Earth observation-based integrated tools in user-oriented conferences/ events

DI-01 Informing Risk Management and Disaster Reduction
Overview

G

Efforts are underway to provide timely information
relevant to the full cycle of disaster management
(mitigation, preparedness, warning, response and
recovery). Bridges are getting built across
disasters communities and progress on overall
disaster risk management is significant. However
more coordination is needed to develop multihazard end-to-end approaches and make Earth
observations and information effectively reach
decision-makers and the public

Highlights

Actions/Intervention Needed

• Requirements for universal access to International Charter defined and
approved
• EUMETSAT data in support of post-disaster recovery made available via
GEONETCast
• Charter metadata catalog (over 3000 images) open online
• South African Risk and Vulnerability Atlas contributed to GEOSS
• Hawaii Supersite fully operational for rapid access to seismic information
• 3 Supersites selected for funding in the context of the Supersites Initiative for
Europe (Istanbul fault; Icelandic volcanoes; and Italian volcanoes)

Technical
• Promote a multi-hazard end-to-end approach to national/regional disaster risk
management
User Engagement
• Identify and help establish contact with user groups to validate/update user needs

• Supersites definition, selection criteria and governance under development
• Indonesia Tsunami Early Warning System (InaTEWS) fully operational.
Tsunami warnings issued in less than 5 minutes after a sea quake
• Advanced Fire Information System under development in South Africa
• Numerous products generated and delivered through GEO Caribbean Satellite
Disaster Pilot

HE-01 Tools and Information for Health Decision Making

Y

Overview

Highlights

Actions/Intervention Needed

The Health Community of Practice worked to
reorganize its strategy and activities under the new
Work Plan structure. This resulted into an end-toend approach to each area (airborne diseases and
air quality, water-borne diseases, vector-borne
diseases), and a holistic approach to health
services (urban health forecasting, infectious
disease emergence and spread). While individual
projects made progress in their respective areas,
the Community of Practice is working to design a
“bigger picture” for the Health Societal Benefit
Area, trying to identify priority areas, resources and
people who are able to contribute to the Task

• Tests performed on a meningitis predictive model to meet information needs
for reactive and preventive vaccination. Protocol prepared for testing in Benin,
Togo, Nigeria, and Chad
• Influenza data jointly analyzed by USA and numerous countries in Europe and
Africa
• International online comparison of sand and dust forecasts underway
• Feasibility of using remotely-sensed data as a proxy for in-situ air pollution
under study
• Hot-spots of high cholera risk located
• Mobile phone application developed for cholera patient tracking
• New initiative launched to improve prediction of, and intervention on
Leptospirosis
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Management
• Ensure active participation from Leads and Contributors and provision of
information
Additional Resources and/or Contributions
• Expand national/international participation in GEO health activities
• Encourage WHO to become a Participating Organization in GEO
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HE-02 Tracking Pollutants
Overview

G

Thanks to sound financial backing, the
development of a global observation system for
mercury
is
advancing
well.
Also,
the
implementation of a global monitoring plan for
persistent organic pollutants (Phase II) is making
progress, consistently with the terms of the
Stockholm Convention. Activities to monitor
pollutants and their compounds in air, water, soil,
vegetation and biota mainly relate to mercury and
persistent organic pollutants. Efforts could be
extended to additional pollutants pending on
further contributions by GEO Members and
Participating Organizations

Highlights

Actions/Intervention Needed

• Ground-based observing system for mercury established
• Oceanographic campaigns performed over Mediterranean Sea and Atlantic
Ocean

Additional Resources and/or Contributions

• Spatial Data Infrastructure (SDI) for mercury designed and structured
• Networking activities ongoing to develop capacity and improve instrumentation
and system design

Technical

• Persistent Organic Pollutants (POP) concentration data in ambient air, human
blood and milk evaluated; major drawbacks identified
• Baseline data gathered for 10 new POPs listed in Stockholm Convention

• Expand national/international participation in pollutant monitoring activities
• Increase advocacy for in-situ Quality Assurance/Quality Control procedures
• Develop more advanced sensors for Mercury and POPs to make observing systems less
human dependent

EN-01 Energy and Geo-Resources Management
Overview

Y

Tools and information for the resource
assessment, monitoring and forecasting of energy
sources (including solar, wind, ocean, hydropower,
and biomass) and geological resources (e.g.
mineral, raw material) are developing. However
Earth observation based applications and services
need to be developed in the fields of ocean, hydro,
nuclear, and fossil fuel energies. Also, outreach
work is needed to ensure that users are confident
in using Earth observations for energy applications

Highlights

Actions/Intervention Needed

• Global Atlas for Solar and Wind Energies underway
• 1st version of an operational tool based on the Atlas expected by end 2012
• Local high-resolution solar energy atlases developed to support private
investment
• Downstream services for renewable energy under development through
participation in GEOSS Architecture Implementation Pilot (AIP-5)
• Initial funding from South Africa identified for developing a BioEnergy Atlas for
Africa

Additional Resources and/or Contributions
• Develop Earth observation based applications and services in the fields of ocean,
hydro, nuclear, and fossil fuel energies
• Provide incentives to energy industry (hydro, nuclear, fossil) to collaborate and share data
User Engagement
• Make energy users aware of benefits of Earth observation based tools and services

CL-01 Climate Information for Adaptation
Overview

Y

Efforts are underway to develop and use climate
information for adaptation. The climate record is
extending (through reanalysis, reprocessing,
reconstruction) thereby helping to better detect
climate variability and change. Also research on
monsoons and tropical cyclones is advancing,
offering new prospects for seasonal prediction.
Activities for the development/integration of climate
products/services into adaptation processes are
ongoing at global, regional, national and local
scales, however they require further coordination.
Also more work is needed to foster the use of
climate information by policy- and decision-makers
at all levels

Highlights

Actions/Intervention Needed

• Several reanalyses covering 50 years or more underway
• Monthly precipitation data from 190 countries received, processed and
integrated
• Network of 9 regional groups established to reconstruct regional climate over
the last 2000 years
• Consortium paper with regional temperature reconstructions from all regions
underway
• Updated “observation requirements for satellite-based data products for
climate” released
• Survey towards establishing Essential Climate Variable (ECV) inventory
underway
• New data distribution portal launched in support of seasonal prediction
research
• “Sub-seasonal to seasonal prediction” and “Polar prediction” projects in
planning
• UNFCCC National Adaption Programmes of Action and Local Coping
Strategies under implementation
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Management
• Propose a Point of Contact for Component 4 on "Easy Access to, and Use of,
Climate Information"
Additional Resources and/or Contributions
• Connect ongoing national/international activities related to climate information
production, use, and access to the present Task; Provide contact information
• Support the Project Office of the Year of Tropical Convection (YOTC) - a very important
facility for collaboration and outreach around seasonal prediction
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CL-02 Global Carbon Observation and Analysis
Overview

G

The development of a comprehensive global
carbon observation and analysis system integrated
across the atmosphere, land and ocean (including
anthropogenic) domains is underway, with support
from international and national projects/programs.
However more coordination is needed to optimize
impact on GEOSS development. For instance,
potential contributions to the GEOSS DataCORE
are many, but their integration into the GEOSS
Common Infrastructure requires strong support
from the Carbon Community of Practice. Also more
work has to be done to translate observations and
products into policy relevant information

Highlights

Actions/Intervention Needed

• Coordinated global carbon observation and analysis system under
development
• Measurement and evaluation of CO2 and CH4 from ground and space
ongoing
• Update of the GEO Carbon Strategy in preparation
• CEOS strategy for carbon observation from space developed
• Assessment of regional (and global) carbon budgets produced
• GEO Carbon Office launched in April

Additional Resources and/or Contributions
• Ensure national/international carbon activities are connected to Task CL-02; provide
contacts
• Design and follow a long-term funding strategy for maintaining carbon
observing/monitoring networks, beyond the funding period of research projects
Outreach
• Make national/international agencies aware of available carbon information

WA-01 Integrated Water Information (incl. Floods and Droughts)

G

Overview

Highlights

Actions/Intervention Needed

Water activities are advancing mainly along two
lines: Release of new datasets, and workshops
aimed at expanding the use of Earth
observation/information and enhancing capacity
building with respect to water resource
management across Asia, Africa, and Latin
America & the Caribbean. Progress is also
significant
towards
assembling/expanding
participation
in
water
observing/monitoring
networks and in developing/enriching new/existing
information systems

• Global high-resolution monthly precipitation datasets released for the period
1979-2010
• SMOS products developed and new soil moisture datasets released for 19782010
• LANDFLUX project launched to estimate evapo-transpiration over land areas
• Global in-situ soil-moisture data archive established to support satellite data
validation
• Metadata released online for datasets on ice cover, surface/groundwater
levels, and bacteria conditions at beaches for the Great Lakes in USA and
Canada
• 3-year pilot study for operational global water resource assessment
implemented

Additional Resources and/or Contributions
• Ensure national/international participation in GEO water activities
• Promote regional water initiatives (e.g. AWCI, AfWCCI, CIEHLYC)
• Design and follow a long-term funding strategy for strengthening in-situ water
observing/monitoring networks, beyond the funding period of research projects
• Provide funding for coordination activities including travel for GEO water and drought
monitoring activities

• Global Drought Information System under development
• Plan for Asian Water Cycle Initiative (AWCI) Phase II finalized
• African capacity enhanced through African Water Cycle Coordination Initiative
• Preparation of a GEOSS Water Strategy launched

WE-01 High-impact Weather Prediction and Information
Overview

G

Progress continues on global multi-model
prediction of high-impact weather and related
development of user-driven probabilistic products
for improved early warning. However major hurdles
are faced for Africa due to a lack of resources.
Detailed case studies have been launched for
Africa with no certain dates of completion

Highlights

Actions/Intervention Needed

• Ensemble predictions provided by 10 leading global weather forecast centers

Additional Resources and/or Contributions

• TIGGE data made available for research after a 48-hour delay
• TIGGE data regularly accessed by 100’s of users
• Over 5 years of global forecast data contained in TIGGE database

• Support the implementation of THORPEX Africa
• Provide resources to conduct assessments of forecast system performance for highimpact weather events across Africa

• Data volume now exceeding 520 terabytes (2.6 billion fields)
• Data interpolated on any limited-area lat-lon grid defined by the user
• Data gaps continuously monitored and every effort made to repair them quickly
• All data provided in GRIB2 (WMO standard data format)
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EC-01 Global Ecosystem Monitoring

R

Overview

Highlights

Actions/Intervention Needed

Efforts to assess the present state and trends of
ecosystem conditions and services (including
protected areas) are building momentum, with
ecosystem mapping continuously progressing and
new activities gradually joining. Also linkages with
GEO BON are developing. However key gaps
remain in implementation related to the monitoring
of moist/dry forest, wetland, and dry land
ecosystems

• Global ecosystem mapping initiated for Australia and China, and planned for
Europe
• All ecosystem mapping data available online, ready for ingestion into GEOSS
DataCORE

Management

• Atlas of 40 Chinese World Heritage Sites produced
• 17 mountain monitoring stations (SHARE) operational in Europe, Asia, Africa
and South America

Additional Resources and/or Contributions

• Mapping of growing season in Northern Europe completed
• Circum Arctic vegetation map under development
• Species monitoring ongoing in Asia Pacific (AP BON) contributing to GEO
BON

• Propose a Task Coordinator and a Point of Contact for Component C2 on
"Operational Monitoring of Key Ecosystems and Related Services"
• Identify representatives/entities carrying out monitoring for key ecosystems (e.g.
moist/dry forests, arctic ecosystems, wetlands, drylands)
• Support ecosystem mapping activities

• Decision-making support on global change provided through ABCC program
(China, Australia, Brazil, and Canada)

AG-01 Global Agricultural Monitoring and Early Warning System
Overview

G

Activities are developing towards enhancing global
capabilities in crop monitoring, food-supply
prediction and agriculture risk-assessment.
Progress mainly relates to two international
initiatives: GEOGLAM and GEO-JECAM. Whereas
overall progress is promising, initiatives are still in
their implementation infancy and require strong
support from GEO Members and Participating
Organizations

Highlights

Actions/Intervention Needed

• GEOGLAM confirmed as part of the G20 Action Plan on Food Price Volatility
and Food Security

Additional Resources and/or Contributions

• Outlook for the impact of current droughts on crop production produced
• Global Agricultural Monitoring initiative (GEOGLAM) action plan completed
• Rice crop monitoring component added to GEOGLAM by Asian contributors

• Support targeted national capacity building initiatives to incorporate Earth observation in
national agricultural monitoring; for producer countries (e.g. Argentina, Ukraine, Brazil) and
countries at risk (focus on Africa, South Asia)
• Contribute to African JECAM site development and workshops

• Space observation strategy in support of GEOGLAM under development
• GEOGLAM governance model and fund-raising road map in planning
• GEOGLAM relationship with Agriculture Market Information Systems (AMIS)
strengthened
• 15 sites spanning 5 continents part of GEO Joint Experiment on Crop
Assessment and Monitoring (GEO-JECAM)
• Drought workshop jointly organized by Water and Agriculture Communities of
Practice in Beijing, China (October)

• Expand national participation in, and funding for, GEOGLAM implementation

• Provide resources for the GEOGLAM Project Office
Technical
• Secure African additional rain gauge data for food insecure regions
• Give a high priority to Landsat Data Continuity Mission (LDCM) agricultural acquisitions
• Commit near-real-time access to Sentinel 2 data for agricultural regions

BI-01 Global Biodiversity Observation (GEO BON)
Overview

G

The GEO Biodiversity Observation Network (GEO
BON) is progressing towards an integrated
network that collects, manages, shares and
analyzes observations on biodiversity status and
trends. GEO BON impact at the international
policy-level is strengthening, mainly through the
Convention on Biological Diversity. Also the
number and breadth of regional and national
Biodiversity Observation Networks (BONs) is
increasing. However there are strong limitations to
GEO BON progress due to the lack of sustained
funding

Highlights

Actions/Intervention Needed

• High-resolution bioclimatic map of the world produced
• Concept and draft list of Essential Biodiversity Variables (EBVs) developed
• GEOBON invited by Convention on Biological Diversity to co-design easily
applicable indicators
• Global Wetland Observing System in planning
• Arctic and French Biodiversity Observation Networks contributed to GEO BON
• Guidelines for regional and topical Biodiversity Observation Networks finalized
• Strong outreach performed through participation in high-level meetings and
publications
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INFRASTRUCTURE

IN-01 Earth Observing Systems
EEA developed with GMES (Global Monitoring for Environment and Security) a catalogue of in-situ
needs for GMES services (land, atmosphere, marine, emergency). This involved the consultation of
the European Union and international in-situ providers on access conditions and approaches to ensure
full and open access to GMES data (see also ID-01).
CEOS advanced its Virtual Constellations to improve data access and interoperability in the fields of
Land Surface Imaging; Atmospheric Composition; Ocean Colour Radiometry; Ocean Surface
Topography; Ocean Surface Vector Wind; and Precipitation. A new Virtual Constellation for Sea
Surface Temperature (SST-VC) was established (see figure, left-hand panel), building upon the
work of the Group for High-Resolution Sea-Surface Temperature (GHRSST). The first meeting was
held in Tokyo on 6-7 June 2012.

The new CEOS Virtual Constellation (left) and CBERS ground stations (right)
Brazil (INPE) and China (CRESDA) developed plans to establish and upgrade CBERS ground
stations in South Africa and Spain. New ground stations were set up for the reception of CBERS-3
data (launch scheduled for November 2012) in Hartebeeshoek, South Africa (MoU signed between
China, Brazil and South Africa (SANSA)), and in Maspalomas, Spain (MoU signed between Spain
(INTA) and Brazil). Brazil, France and Gabon joined forces to develop the SEAS Gabon project,
which will deploy an antenna and operational ground station for receiving data in West Africa (see
figure, right-hand panel).
The Global Geodetic Observing System (GGOS) issued a Core Site Requirements Document and a
Call for Participation in the GGOS network which resulted in 14 responses involving 36 sites (ranging
from existing sites to offers for land and local support). Four New Core Sites were established in
Australia (1) and Russia (3) and several other sites are planned in Spain, Finland, Norway, and China,
contributing to the evolution of the International Terrestrial Reference Frame (ITRF).
CEOS, CGMS, and WMO developed a new Essential Climate Variable (ECV) inventory database to
capture climate data record products from space agencies and identify/address gaps. They also
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continued efforts towards defining a Climate Monitoring Architecture for space-based observations,
and further developed a draft strategy document. In the process, linkages were improved between
space agencies and the climate modeling community (the Obs4MIPS initiative makes observational
datasets easily accessible for model inter-comparison), as well as between research and operational
agency programs, through the SCOPE-CM.
In support of an African ceilometer network (to measure cloud height or aerosol concentration),
preparation started for a basic demonstration in Northern Africa (Tenerife, Spain) for characterizing
the Saharan air layer thickness and verifying dust models. Progress was made on the establishment of
a streamflow and weather management system for key water catchments in South Africa
(Baviaanskloof, Jonkershoek, Cathedral Peak). The Arctic Biodiversity Data Service was also
established. It is an interoperable web-based data system which holds integrated data on various
aspects of the Arctic's ecosystems and biodiversity (see also EC-01).
WMO participated in the 12th World Radiocommunication Conference (WRC-12, Geneva, Switerland,
23 January-17 February 2012). Outcomes include the allocation of additional bands to (i)
meteorological satellite systems (extension in band 7750–7850 MHz to band 7850–7900 MHz); (ii)
lightning detection applications (spectrum below 20 kHz); and (iii) oceanographic radars (parts
between 3 and 50 MHz). This supplemental protection of frequencies represents an important step for
the development and effective operation of meteorological applications. WMO is now in the process
of developing the WMO Preliminary Position Paper for WRC-15.

13 / 64

GEO-IX Plenary – 22-23 November 2012

Document 6

IN-02 Earth Data Sets
The 1st version of the Data Management Statement (for Earth Observation Satellite Data) of the CEOS
Working Group on Information Systems and Services (WGISS) was endorsed in April 2012. White
papers were initiated on Long-Term Archive Strategies, Data Preservation Techniques, and Data
Lifecycle Models and Concepts. The Long Term Data Preservation Guidelines 2.0 was reviewed in
view of an update.
Work advanced on the GEO Quality Assurance (QA) definition and the development of QA4EO
implementation pilots. QA4EO interacted with ESIP to unite ongoing efforts. A QA4EO document
was drafted for the GEO-IX Plenary, presenting solid examples of benefits, displaying cooperation,
and presenting a plan to implement QA4EO across GEO activities. Efforts continued to enable data
and information interoperability and harmonization within CEOS and GEO.
The OneGeology project continued to build momentum around the development of a dynamic digital
geological map of the world (http://www.onegeology.org; see figure). An increasing number of full
and open datasets were accessed in a usable and editable format (as opposed to simple image files
presented by map servers). The OneGeology portal was further improved and a competition was
launched in order to foster innovative applications.

Geology of South America and Canada mapped on the globe (Source: OneGeology)
Collaboration with the European Marine Observation and Data Network (EMODNET) enhanced
access to European seas’ data. Work was undertaken to (i) transfer know-how to the developing world,
(ii) develop a 3D geoinformation infrastructure with OneGeology Europe, and (iii) support the
development of a global soil information system incorporating data from global, regional and
national soil data projects (led by ISRIC; see GlobalSoilMap.net ).
Japan (GSI) and other members of the ISCGM designed plans for a Global Map of larger-scale
(1:250,000), to be implemented between 2013 and 2017. A web-service was developed to make
Global Map available and enable applications aligned with the nine Societal Benefit Areas. Global
Map datasets provide a full and consistent coverage of land on Earth – at 1km resolution or higher.
Efforts were launched to foster the use of Global Map across Societal Benefit Areas.
The Global Roads Open Access Dataset (gROADS) was prepared for release. Japan (AIST) and
ICSU (CODATA) sustained their efforts to collect, maintain and evaluate remote sensing and GIS
data for global human settlement and road mapping. International collaboration was initiated on highresolution land-cover products (see Task SB-02).
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IN-03 GEOSS Common Infrastructure (GCI)
The GEOSS Common Infrastructure (GCI), which should serve as a central hub for searching,
accessing and using data, information, tools and services, continued to develop – including system
monitoring, maintenance and administration of GCI-component application software and hardware
platforms (see figure).
As of 2 October 2012, 429 components (including data sets, systems, and portals) and 268 internet
interface services were registered in the GEOSS Common Infrastructure. The number of resources
discoverable via the GCI increased rapidly to more than 28 million. This relates to the introduction of
the Discovery and Access Broker (DAB) from EuroGEOSS which allows real-time search of
multiple external catalogues.
In practice, the user sends a request through the GEO Portal which is then transmitted through the
DAB to these catalogues. Because different catalogues use different keywords (e.g. rainfall vs.
precipitation), a controlled vocabulary – the GEOSS Earth observation vocabulary – has been
developed, combining existing and well-established dictionaries and glossaries.

GCI Architecture
Discovery & Access
GEOSS User

GEO Web
Portal

GEOSS
Common
Infrastructure

GEOSS Registries:
•Standards &
Interoperability
•User Requirements
•Best Prac ces Wiki

Discovery and Access
Broker (DAB)

Service Monitoring

Integrated/Federated EO
Discovery/Access Systems
Clearinghouse (CH)

Register

Seman c Component*

Component & Service
Registry (CSR)

e.g. GENESI, CWIC, FedEO*

real‐ me
search

Resources
Providers

harvest

GEOSS
Resources

data

Services and SW Applica ons
* Prototype
capabili es

e.g. So ware, Data Access, Processing,
Community Portals, Documents

data

EO data Catalogues &
Repositories
e.g. IDN, INSPIRE, geo.data.gov

New Earth observation data and products were registered in the GCI, and flagged according to their
nature (e.g. full and open access). Efforts are ongoing to register and make accessible the over 100
Data-CORE pledges received from Member States and Participating Organizations.
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A new version of the GEO Portal, fixing a number of anomalies and offering a number of
enhancements (e.g. resource categorization, new metadata style sheet, bounding box search, results
ranking), was launched on 11 May 2012. Also, the GCI operations and evolution management tool
was made operational. The tool provides users of the Portal with an interface for suggesting
enhancement to the GCI, and reporting problems or feedbacks. Procedures are in place for assessing
feasibility, prioritizing, and allocating the needed work for addressing suggestions. The review of the
GCI requirements baseline and architecture & interfaces document was initiated.
GCI providers consolidated the prototype systems presented at GEO-VIII and made them operational
(this involved interface consolidation, performance monitoring, and redundancy reduction). A new set
of prototype components with additional functionalities is being developed and integrated in the GCI
(e.g. Services Monitoring and Semantic Search components). “Helper” applications will also be
available through the GEO Portal in collaboration with the Architecture and Implementation Pilot
(AIP) to encourage the use of a given dataset/service or data visualization tool.
The GEOWOW project (http://www.geowow.eu/) is helping the GCI to evolve – from data discovery
(GEOSS metadata infrastructure) to data use and access. This evolution is also supported by the
Architecture Implementation Pilot 5 (see Task IN-05). A priority for the GCI is to develop innovative
methods for harmonized access and use of heterogeneous data, services, and models – in order to
foster sharing of knowledge among multiple disciplines and more integrated assessments.
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IN-04 GEOSS Communication Networks
China (CMA), USA (NOAA) and EUMETSAT continued to develop GEONETCast – a low-cost
dissemination system for GEOSS data. GEONETCast provides near-global coverage through data
exchange between three regional Network Centers: EUMETSAT (EUMETCast, over Europe, Africa,
and Americas), NOAA (GEONETCast Americas, over the Americas and Caribbean), and CMA
(CMACast, over Asia and part of the Pacific).
More than one hundred (111) GEONETCast stations were upgraded and installed in Africa in the
framework of the AMESD programme and related efforts – bringing the total of operational
GEONETCast stations in Africa close to 400. New stations were also set up in Brazil for use in the
agriculture and disaster sectors. Seven new stations will soon become operational in El Salvador,
Mexico and Barbados, delivering Earth information to the national meteorological, hydrological and
emergency services (see figure).

Installation of a GEONETCast Americas
User Station in Llopango, San Salvador Sept 2012

In addition, eleven GEONETCast stations were installed in the Western Balkan, Eastern Europe and
Caucasian countries, in cooperation with Croatia, Slovakia, Slovenia, Bulgaria and Ukraine
(DAWBEE project). A similar initiative is on-going for the Central Asian countries in cooperation
with Turkey (SADACA project).
Efforts continued to ensure broader access to GEOSS data and products via GEONETCast. The
International Charter on “Space and Major Disasters” accepted GEONETCast as a contribution for
supplemental data dissemination. Marine-related data were added to the data flow for marine
monitoring (European FP7 EAMNET project). The DevCoCast flow to Africa (e.g. SPOTVEGETATION, CBERS) continued and reorganized, adding several data sources (e.g. ACMAD and
AGRHYMET) for agriculture and forestry.
Applications of GEONETCast data to crop production, livestock and forest modeling were initiated
with a focus on African countries (European FP7 AGRICAB project). Additional AGRICAB data will
be added to the data flow in the course of the project. For example LANDSAT7 data will be sent out
more regularly via GEONETCast, building on the successful experiments where LANDSAT data were
sent out and used by RCMRD in Nairobi, Kenya. Further applications became available through
GEONETCast Americas (see figure below).
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Examples of Brazil (INPE) products derived from USA (NASA, NOAA) satellite data
available on GEONETCast: Ultraviolet index (left); Fire detection (right)
The GEONETCast Team is working to enhance the use of the GEONETCast Training Channels.
The aim of the Training Channel is to deliver access to training materials, and place training resources
with the data. A significant amount of data, from multiple providers is available via GEONETCast and
there are training resources available for much of the data sets. As these resources are not available
from a single location, GEONETCast Training Channels can help to facilitate wider access to these
resources.
Further progress relates to: (i) developing a status report on existing worldwide communication
networks, access technologies, and services; (ii) locating a library on GEONETCast channels as a
quasi-live search capability for GEOSS content; (iii) increasing GEONETCast broadcast bandwidth
(Europe and Americas); and (iv) implementing a pilot project for Remote Asia Pacific regions (under
RAPIDCast).
The WMO Information System (WIS) became operational in January 2012, with three Global
Information System Centers in place and several more to come online by the end of 2012. WIS makes
it easier to find and use meteorological observations and products, and allows users outside the
meteorological community to have free access to this information. WIS is an exemplar system
contributing to GEOSS, implemented as part of the WMO 2008-2011 Strategic Plan.
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IN-05 GEOSS Design and Interoperability
OGC kicked off Phase 5 of the Architecture Implementation Pilot (AIP-5). Twenty-four responses
to the February Call for Proposals, representing over 60 organizations, were received and discussed in
Geneva on 3-4 May 2012. Workshop sessions were held for Societal Benefit Area and technical
topics, resulting in the formation of eleven AIP-5 working groups for Disasters, Energy, Health,
Water, Agriculture, Data Sharing, Unique Identifiers, System Design, Capacity Building, Tutorials
(in coordination with the Standards and Interoperability Forum, SIF) and GCI Research.
Milestones were defined for AIP-5 development including design and testing, leading to demonstrable
results for the GEO-IX Plenary in November and completion of activities in December 2012.
Scenarios and use cases were developed in collaboration with the Societal Benefits Area communities.
Evolution strategy and architecture documents are being prepared regarding the GEOSS architecture
beyond the GEOSS Common Infrastructure. In collaboration with other Infrastructure Tasks, IN-05 is
conducting a survey of architecture documents for Earth observation systems that are relevant to
GEOSS as a System of Systems. The survey will lead to recommendations for the GCI,
interoperability arrangements, information types, predictive models and dynamic modeling
infrastructures (model webs), sensor webs, software/applications, data, system interfaces, and services.
The Standards and Interoperability Forum (SIF) continues to promote the GEOSS interoperability
principles, assist communities and providers with interoperability challenges between GEOSS
resources, encourage broader use of existing standards, and support education and outreach to increase
awareness of standards used in GEOSS. The SIF continues the development and publication of a series
of GEOSS Tutorials assisting GEOSS users and GEOSS providers in understanding how to publish,
register, discover, access, and use GEOSS resources. The tutorials are published on the Best Practices
Wiki (http://wiki.ieee-earth.org/Documents).
Interoperability challenges are monitored, building upon the European INSPIRE experience. The SIF
is extending its work on interoperability assessment with community surveys and the development of
metrics. The European project UncertWeb (2010-2013; http://www.uncertweb.org/) continues to make
progress on describing and quantifying uncertainty in chained models and documenting uncertainty
in assessments.
The 3rd Annual GEOSS Interoperability Workshop (18-19 October 2011) had many contributions by
groups wanting to establish or improve their relationships with GEO, and discuss ways to improve
GEOSS interoperability and community engagement. Follow-up discussions and plans from the
workshop started with GeoSUR and UNEP Live, and will also include the WMO Information System
(WIS). A 4th GEOSS Interoperaiblity Workshop is being planned.
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INSTITUTIONS AND DEVELOPMENT

ID-01 Advancing GEOSS Data Sharing Principles
The Action Plan proposed for the implementation of the GEOSS Data Sharing Principles was
accepted by the GEO-VII Plenary and adopted by Ministers in Beijing in 2010. The Action Plan was
in response to the Cape Town Ministerial Declaration that supported the establishment of a process to
reach consensus on the implementation of the Data Sharing Principles for GEOSS.
One of the key statements in the Beijing Ministerial Declaration called for the establishment of a
"GEOSS Data Collection of Open Resources for Everyone" (GEOSS Data-CORE): a distributed
pool of documented datasets contributed by the GEO community on the basis of full and open
exchange (at no more than the cost of reproduction and distribution) and unrestricted access.
In 2012, work on developing, populating and implementing the GEOSS Data-CORE has continued in
order to provide full, open and unrestricted access to a core set of essential environmental
observation and information products, in accordance with the GEOSS Data Sharing Principles.
The DSWG has developed a methodology for introducing tags into the metadata of resources
submitted to the GEOSS Data-CORE. The latter has been tested with a small number of data
providers, and based upon the feedback received the methodology has been revised and updated (this
will remain an ongoing exercise taking account of feedback from all data providers). This exercise is
now being broadened to encompass all of the GEO Members and Participating Organizations who
have pledged data to the Data-CORE.

Examples of datasets contributed to the GEOSS DataCORE

20 / 64

GEO-IX Plenary – 22-23 November 2012

Document 6

The tagging of the metadata now allows for the efficient discovery of resources contributed to the
GEOSS Data-CORE. As of 5 October 2012, 14’700 GEOSS Data-CORE resources can now be
discovered using the GEO Portal (see figure above) and it is the hoped that this number will now
begin to rapidly expand.
Work on data documentation and quality is gathering momentum, with work being carried out as
part of the Infrastructure Tasks (primarily IN-02 "Earth datasets"), and by a sub-group recently set up
by the Data Sharing Working Group to look into Data Quality and Documentation. A draft
recommendation is being formulated on guidelines for the documentation of data quality.
The Legal Interoperability Sub-group is compiling a list of open access licenses and waivers, as well
as restricted licenses, used within GEOSS and their key characteristics. This will be submitted to the
GEO-IX Plenary, and updated before each subsequent GEO Plenary.
The Data Sharing Working Group plans to identify user feedback needs and to review feedback
received on (i) improved data documentation such as accuracy, stability, precision, and spatial and
temporal sampling characteristics; and (ii) open access licenses and waivers and associated digital
rights management technologies.
The Architecture Implementation Pilot (AIP-5) will play an important role in developing GEOSS
capability to share easily accessible data. AIP-5 will address a number of key issues, including single
sign-on/user registration, metrics, access to data and a licensing capability for data contributed to the
GEOSS Data-CORE. The DSWG is participating in AIP-5.
In the domain of capacity building, the DSWG plans to develop educational and training materials on
open access licenses and waivers for data providers and users, e.g. best practices for data citation,
tagging and attribution. The Data Sharing Working Group also plans to develop documentation to
support the establishment of national coordinating mechanisms and policy frameworks by GEO
Members.
The DSWG is working on ways to inform nations regarding the benefits of data sharing and ways to
improve national capacity through data sharing. DSWG is planning an event at the GEO-IX Plenary
focusing on positive data sharing experiences.
Overall, the implementation of the GEOSS Data Sharing Action Plan is making progress. However, to
date, work has focused primarily on a sub-set of the 8 Actions set out in the Plan. The DSWG will
extend its activities to ensure that it addresses all of the actions in the Data Sharing Action Plan.
The DSWG will also monitor whether additional challenges emerge in sharing or accessing GEOSS
data and identify additional opportunities to further implement the GEOSS Data Sharing Principles.
The Data Sharing Working Group recognizes that additional resources are needed to ensure adequate
levels of participation by developing country representatives in Working Group activities and adequate
levels of outreach to developing country data users and providers
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ID-02 Developing Institutional and Individual Capacity
Ongoing initiatives with strong capacity building components
Numerous ongoing activities entail strong capacity building components critical in addressing GEOSS
Strategic Targets. For instance:
a) GEONETCast near-real-time reception stations were installed in Ethiopia (4), Kenya (2), Uganda
(1), Rwanda (1), Zimbabwe (2) and South Africa (2). Installations of these stations contribute to the
expansion of capacity building networks in Africa.

b) The African Monitoring of Environment for Sustainable Development (AMESD) programme
organized a conference on the “Use of Earth Observation to Support Environmental Policy Making
in Africa” (Addis Ababa, Ethiopia, 22-23 May 2012). The objective was to promote an active,
informed and sustainable participation of African governments in global environment surveillance
initiatives.
c) The EO2HEAVEN project (Earth Observation and Environmental Modeling for the Mitigation of
Health Risks), funded under EU FP7, (i) continuously provided training to partners in Africa through
workshops; and (ii) informed the public on the relationship between the environment and public health
through newsletters.
d) The CEOP-AEGIS, an international cooperation project between Europe and Asia to improve
knowledge on hydrology and meteorology of the Tibetan Plateau, disseminated results and
established a panel of stakeholders for South East Asia. The project held its 5th International
Workshop on Catchment Hydrological Modeling and Data Assimilation (CAHMDA-V) 8-13 July,
University of Twente, Netherlands. Also part of the event was the Advanced Training Course on
Modeling, Data Assimilation and Attribution of Climate Change Impacts (8-9 July 2012).
e) The TIGER Capacity Building Facility Phase 2 for integrated water resource management in
Africa was developed. Training courses were held on “Advanced methods for Water Management”
(5-13 December 2011, South Africa). TIGER also participated in the 6th World Water Forum (12-17
March 2012, Marseille, France), with two side events.
f) A GPS Data Processing Short Course (17–19 November 2011) was held prior to the AfricaArray
Workshop (20 – 21 November 2011, Johannesburg, South Africa). The short course was focused on
GPS data processing using the GAMIT software. The software is free for research and training
institutions; see www-gpsg.mit.edu/~simon/gtgk/Johannesburg11/Index.html.
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g) The 3rd Marine Training Workshop on the use of Satellite Wind and Wave Products in South
American Waters was organized by the USA, EUMETSAT and Brazil from May 14-19. The
workshop focused on the needs of South American countries, with as a target audience: operational
marine forecasters and university researchers. There were 30 participants from Ecuador, Argentina,
Peru, Brazil, Chile, Colombia and Uruguay
h) A 40-hour training course was organized by Brazil (INPE) as part of the Brazilian Symposium on
Natural Disasters (May 21-25, 2012). Another 40-hour training course was carried out on July 23-27,
2012 as part of GEODESASTRES-SUL capacity building activities
i) A side event at Rio+20 was organized by UNOOSA, Austria and Brazil under the title “Space for
Sustainable Development” (June 19). The latter focused on the Contribution of Space-based
Information and Technologies to Support the Implementation of Rio+20 Outcomes and Actions.
(http://www.uncsd2012.org/rio20/index.php?page=view&nr=164&type=1000&menu=126).
j) The GEONetCab capacity building strategy was finalized (see ID-05) and the GEONetCab capacity
building web was further developed. The latter provides easy access to information on Earth
observation for non-technical target groups and links to training material and opportunities. After
testing, the facility will be integrated in the GEO Portal.
k) Activities are also ongoing to define (i) GEO capacity building performance indicators (measurable,
verifiable and relevant); and (ii) a framework for measuring GEO Capacity Building indicators,
sources of measurement, procedures and measurement frequency.
New GEO initiatives for capacity building
The AGRICAB project, funded under EU FP7, started in October 2011. AGRICAB builds on
DevoCoCast and focuses on capacity development in Africa for agriculture and forestry
monitoring. Selected trainees from AGRICAB partners in Senegal, Kenya and Mozambique
participated in a training event at Alterra (Netherlands) and VITO (Belgium) in May/June 2012.
The Netherlands (NUFFIC) developed the so-called Niche programs for South Africa and Vietnam –
strengthening sectors of Higher Education (HE) and Further Education and Training (FET) in areas
such as agriculture and water management.
Tools and open-source software
The newly established Earth Observation community (http://52north.org) released some open-source
software to process GEONETCast and ESA data (through the Data Dissemination System). Related
capacity building information, hands-on exercises and sample data are also freely available through a
portal registered in the GEOSS Common Infrastructure; see http://www.itc.nl/Pub/WRS/WRSGEONETCast.
Brazil (INPE) continued developing the Open Source software TerraMA2. The latter provides the
technological infrastructure required to develop operational systems for environmental risk
monitoring and alert (version 3.0 shall be released in July 2012; see
http://www.dpi.inpe.br/terrama2/english/index.php).
Brazil (INPE) also developed another tool to be soon available: TerraHidro (website under
development). TerraHidro was built on TerraLib´s library and designed to develop distributed
hydrological models using elevation and hydrological data. The latter will align with the DEM
project developed with CEOS WGCapD (Working Group on Capacity Building and Data
Democracy).
Training on the use of the open source software for deforestation monitoring, TerraAmazon was
continued. One workshop took place in February 2012 for English speaking Caribbean countries and
one in June for Spanish Speaking Countries (Barbados, Belize, Granada and Jamaica). More
information on www3.funcate.org.br/geo//available/wiki-v01-TerraAmazon/pmwiki.php/Main/Home
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ID-03 Science and Technology in GEOSS
A GEOSS Science and Technology Service Suite (GSTSS) has been developed, including the
GEOSS S&T Portfolio, a Meeting Portal, an Outreach library, a forum for discussion of research on
Earth observation systems, and a user feedback utility. The GSTSS is available at http://www.gstss.org
and is partly based on deliverables of the EC-funded project EGIDA. The Meeting Portal allows
coordination and documentation of GEO-related sessions and presentations at major international S&T
meetings. Outreach material will be added to the Outreach Library of the GSTSS. The comprehensive
user-feedback utility allows users of GEOSS and Earth observation data to evaluate services and
datasets and provide comments and reviews.
The GEOSS Portfolio for Science and Technology is now over 50% populated and features
“compelling examples” of GEO activities, projects, and Work Plan Tasks that demonstrate GEOSS
benefits for science and technology communities across Societal Benefit Areas (see
http://www.gstss.org/portfolio). The related website notes that the portfolio shows how products
accessible through the GEOSS Common Infrastructure work for S&T communities.
The Data Citation Standard V1 has been completed. Following feedback received from the 22nd
GEO Executive Committee meeting and acceptance of the Position Statement at the GEO-VIII
Plenary, work has begun on drafting the GEOSS Data Citation Standard Version 2 (see
http://www.geo-tasks.org/id03). Current contributors include ESIP, ICSU World Data System (WDS)
and CODATA Data Citation Task Group, and the Board on Research Data and Information of the
National Academies (USA). Delivery is expected before the end of 2012.
A concept paper for the GEO Label is underway. Building on initial input provided by the former
Science & Technology Committee, the paper takes into account a wide spectrum of often divergent
views on labeling. The GEO Label activity is supported by the European Commission FP7 EGIDA
and GeoViqua projects, and work accomplished thus far has been summarized in EGIDA Technical
Reports. The work on the GEO Label is coordinated with the Data Sharing Task Force, QA4EO and
relevant Infrastructure Tasks (the QA4EO web page contains a number of documents relevant to the
GEO Label).
The 2nd GEOSS S&T Stakeholder Workshop (28-31 August 2012, Bonn, Germany) was organized
by the GEOSS S&T Stakeholder Network in coordination with 21 Participating Organizations,
international science organizations, United Nations agencies, funding agencies, and EC-funded
research projects. The workshop reviewed the alignment of the GEOSS Strategic Targets and activities
with the needs of global sustainability research, brought together many stakeholders, and fostered new
alliances. The workshop resulted in a Statement, a near-term action plan, and an input document for
the Post-2015 GEO discussion.
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ID-04 Building a User-Driven GEOSS
Various outreach activities such as Earthzine (http://www.earthzine.org/) continue to develop.
Primary objectives include (i) transfer knowledge between professionals as well as to the general
public; (ii) increase interaction and engage relevant communities into GEOSS implementation; (iii)
develop mechanisms for coordinating user requirements, feedback and engagement across all
Societal Benefit Areas; and (iv) increase awareness amongst policy and decision makers, especially
in developing countries, on the benefits from Earth observation and the need to support capacity
building for Earth observation integration into decision making.
One of the key challenges for Earthzine over the next year will be to tailor its articles and
distribution to reach different sets of user communities. Policy-makers may want different
information than those in the science world, for example, and so efforts over the next 12 months will
concentrate on identifying targeted audience plans and implementing them through articles and
features. Stronger links to the GEO Home Page are also in the works.
A Community of Practice (CoP) discussion was held (Bonn, Germany, 27 August 2012), with the
goal of determining the role of the CoPs in GEO overall, now that the Committee structure has been
discontinued. It was noted that some Communities (such as agriculture and forestry) may have
advanced to support broader observation and information networks, and may be considered to have
matured beyond the need for frequent engagement nurturing. Because CoPs have broad networks, it
remains important that CoP representatives continue to maintain open and productive communication.
To this end, CoPs will be actively invited to participate in the annual Work Plan Symposium and
Work Plan review cycles, as appropriate.

Example of “Eye on Earth” product: Overlay of protected areas in Europe (blue areas) with highshipping activity at sea (red lines). High traffic goes right through protected areas (Source: EEA)
User engagement and outreach also play a key role in the development of the Eye on Earth platform
(see figure). The EEA-led development team has been implementing demonstration interfaces to
various systems, most recently EuroGEOSS. Eye on Earth demonstrated its current capabilities at the
Rio +20 Summit in Brazil, and hopes to increase functionality over the next three years. The web site
for Eye on Earth contains more information on this innovative resource, and all are encouraged to
participate by going to http://www.eyeonearth.org/en-us/Pages/Home.aspx.
User engagement activities also build on the completion of the User Requirements Registry (URR),
a component of the GEOSS Common Infrastructure for the collection of user-related information. The
URR provides 3 main functionalities: (1) prioritization of observational requirements; (2) gap
analyses; and (3) determination of dataset/product relevance. The GEO community should now
support the further development of the URR to enable users to guide GEOSS implementation, and
establish and sustain an ongoing dialogue with user communities (feedbacks on experience).
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ID-05 Catalyzing Resources for GEOSS Implementation
The GEONetCab Capacity Building Strategy was finalized. The document provides an analysis of
capacity development in general and formulates the outline for a strategy and tactics that work for
capacity building in Earth observation.
In addition, the marketing toolkits on crop modeling and water management were completed.
These toolkits are part of a series of about twelve that covers all Societal Benefit Areas and aims to
give an overview of international trends, developments, and opportunities in Earth observation
applications. General advice is given on fundraising and an outline for good proposal writing is
provided. The toolkits are working documents that can be tailored to regional requirements and the
needs of specific target groups and events. They are freely available on the internet and part of the
overall GEO capacity building web (see ID-02). The first toolkit on disaster management was
presented in the EC speakers' corner of the GEO Plenary in Istanbul and the 5th Earth from Space
conference in Moscow (November 28, 2011).
Based on the GEONetCab experience and inspired by the EuroGEOSS Workshop on Socio-economic
Benefits of Earth Observation in May (Boulder, USA), a generic presentation was developed to show
that investment in Earth observation pays off at the local level. The presentation can be used in
combination with the toolkits mentioned above. In cooperation with CRECTEALC, Brazil and ITC,
Netherlands, the material was tested in the form of videoconferences with Earth observation
professionals in November 2011 and July 2012. The promotion material was also used during the
workshops listed below.
The following workshops were organized in 2012 (all supported by the European Commission):
(i)

(ii)

(iii)
(iv)

(v)

“Observation data and method sharing”, Prague, Czech Republic, February 2012 - a meeting
between scientists, professionals and decision-makers in the Czech Republic and Slovakia,
organized by Charles University
“Using tools of Earth Observation for Sustainable Development and Climate Change”, Porto
Novo, Benin, April 2012 - a workshop for regional decision-makers, Earth observation users,
scientists and government officials from West-Africa, organized by CRASTE-LF, ISESCO and
the African Network on Earth Observation and Climate Change (RAOCC)
A workshop on the same topic as in Benin, as part of the dissemination chain for Frenchspeaking Africa, held in Cameroon in July 2012
“Satellite Observations: How to Support Crisis Situations”, Warsaw, Poland, May 2012 - a
workshop, case studies and simulation game for crisis management authorities, decision-makers,
environmental and security experts, representatives from ministries and NGO’s, organized by the
Space Research Centre of Poland
Southern African Development Community region (SADC) GEONetCab workshop on
awareness raising and dissemination, Hartebeeshoek, South Africa, June 2012, organized by
SANSA and Umvoto

Numerous presentations were also held: For instance the seminar on Natural Industrial Risk, in April
and the GIS Day in respectively Rabat and Fez in Morocco.
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INFORMATION FOR SOCIETAL BENEFITS

SB-01 Oceans and Society: Blue Planet
The Europe-funded FP7 project GEO-WOW has commenced activities, which include developing
applications and integrating ocean data streams into the GEOSS Common Infrastructure. The main
focus is on ocean assessments and ecosystem applications but will eventually extend to including all
ocean data streams (www.geowow.eu).
The Chlorophyll Global Integrated Network (ChloroGIN) project, which coordinates in-situ
measurement of chlorophyll and related bio-optical ocean properties in combination with satellitederived estimates of the same, continues to expand its partnerships and nodes. These developments
include the (i) establishment of a regional network in South-East Asia (funding recently obtained by
Philippines to develop a Harmful Algal Bloom (HAB) early warning system); and (ii) strengthening of
the South American component (see figure).
Small regional pilot projects were initiated by the NF-POGO Alumni Network for Oceans (NANO;
www.nf-pogo-alumni.org), a joint project of POGO and the Nippon Foundation. Numerous capacity
building activities are ongoing under the leadership of POGO, SCOR, IOC, ChloroGIN, SAFARI,
GACS (globalcpr.org) and others.

Integrated ocean-color satellite images
for coastal areas around Latin America (Source: ChloroGIN-ANTARES)
Making use of connections with ocean observing systems, the International Quiet Ocean Experiment
(IQOE) is working to quantify global ocean sound (natural and anthropogenic) and its effects on
marine life. Start-up funding has been secured from the Sloan Foundation, and the science plan is
currently under external review.
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The Global Alliance of Continuous Plankton Recorders Surveys is federating regional surveys. It
has recently signed MoUs with participants from the UK, USA, Canada, South Africa, Australia,
Japan, Brazil, China, and is developing capacity building activities in collaboration with POGO
(globalcpr.org). It will hold a progress meeting in Paris shortly before the GEO-IX Plenary.
With regard to ocean forecasting, progress has been made on inter-comparison and validation of ocean
forecasting systems, observing system evaluation, and development of coastal and shelf-seas forecast
model coordination. Activities mainly relate to the Global Ocean Data Assimilation Experiment
(GODAE) OceanView, JCOMM Operational Ocean Forecasting Systems (ETOOFS), POGO, and
regional plans such as GMES MyOcean and SOOS (Southern Ocean Observation System).
The Societal Applications in Fisheries and Aquaculture using Remotely-Sensed Imagery (SAFARI)
holds periodic workshop with scientists, policy-makers and stakeholders on the use of Earth
observations for fishery and aquaculture management. Outcomes include the design/implementation of
a suite of ecological indicators for detecting changes in ocean ecosystems. A collection of case studies
in this subject area has been published.
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SB-02 Global Land Cover
GOFC-GOLD (Land Cover Office) in partnership with the USA (Boston University) and CEOS
(WGCV land validation subgroup) is developing an independent and updated validation database for
global land cover products. The database is based on multi-spectral, very high spatial resolution
satellite images that are photo-interpreted. In addition, GOFC-GOLD is working on an online database
to make validation data produced through the ESA Climate Change Initiative available to the user
community.
China (NGCC) is making progress on the production of new global land cover products at highresolution (both temporal and spatial; 30m and annual respectively). This will result into assessments
of global land cover change between 2000 and 2010. So far, 10 different classes have been used for
the classification and up to 40 classes will be used in the near future. The accuracy of the products has
already significantly increased (see figure). The challenges and the new methods are synthesized in
methodology and knowledge documents.

Water Body
of Africa

Wetland of
Africa
Water body and wetland mapping of Africa at 30 m resolution
(Source: National Geomatics Center of China)

A Global Land Cover Portal is under development. This portal will connect all the major global and
local Land cover websites and will provide both snapshots and incremental land cover information
services.
The USA (USGS) initiated the development of (i) annual land cover continuous variables; and (ii)
mid-decadal year cover types. The former concerns the quantitative annual continuous measures of per
pixel percent of tree, shrub, herbaceous, water, snow/ice and barren cover and change products. The
later concerns the classification of land cover using categories consistent with FAO Land Cover
Classification System (LCCS), and the development of maps of major land cover types. It will be
complementary to other global land cover products such as MODIS land cover and Globcover (see
figure below).
ESA Climate Change Initiative made progress on the production of global land cover data to support
the monitoring of land cover as an Essential Climate Variable. The first product will be released in
autumn 2012 under the leadership of Belgium (University of Louvain).
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ESA is working on the Sentinel 2 satellite mission (to be launched in 2013). Sentinel 2 will provide
10, 20 and 60m spatial resolution data with 5-day global revisit time (2 satellites). It will also feature
additional bands for detecting the “red edge” for leaf chlorophyll concentrations and thereby improve
current global land cover products.

2009 Global Land Cover Map (GlobCover MERIS 300m, Source: ESA)
EEA is preparing through GMES the update of an Urban Atlas (reference year 2011/2012), using a
minimum mapping unit (MMU) of 0.25ha for urban classes, and of 1ha for non-urban classes.
EEA/GMES activities are planned to extend to other ‘hot spots’ e.g. (i) tailored land cover products
along riparian zones with a focus on biodiversity-related policy measures; and (ii) a set of panEuropean land cover products at 20m resolution (5 high-resolution layers on imperviousness, forest,
agriculture (grasslands), wetland and small water bodies).
New contributors in GEO land cover activities include Sweden (KTH), USA (University of Berkeley),
Canada (Ryerson University), Greece (CERTH), EARSeL, EEA and ISPRS. The ISPRS also set up an
Inter-commission Working Group on Global Land Cover Mapping and Service in support of GEO
land cover activities. The Global Observation of Forest Cover and Land Dynamics (GOFC-GOLD)
Land Cover Office has also been re-established at Wageningen University (Netherlands) in February
2012 with support from ESA. The project office coordinates the GEO effort to develop a network of
regional experts and technical resources.
A special session on global land cover mapping was organized during the ISPRS Melbourne
congress in August 2012. Also the 1st GEO Global Land Cover Workshop will take place in early
2013 to discuss issues related to product development, validation, services and applications. A GOFCGOLD Symposium will be organized in April 2013 at Wageningen University (Netherlands) with a
special session on the GEO Global Land Cover activities.
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SB-03 Global Forest Observation
A 2012-213 Action Plan has been prepared distributing activities as follows: CEOS and a National
Demonstrator Country will lead data acquisition activities; the USA and a National Demonstrator
Country will lead capacity building activities in forest countries; Australia and a National
Demonstrator Country will lead methods and guidelines development and documentation; and
Norway and a National Demonstrator Country will lead R&D coordination activities. National
Demonstrators Countries are Australia-Tasmania, Brazil, Cameroon, Colombia, Democratic Republic
of Congo, Guyana, Indonesia-Borneo and -Sumatra, Mexico, Nepal, Peru and Tanzania.
Forest Carbon Tracking demonstration activities are continuing, starting with coordinated satellite
acquisitions. A coordination meeting on forest monitoring and carbon tracking has been organized in
the Democratic Republic of Congo (12-14 June) to kick off FCT activities in the country. Peru and
Mexico (see figure) have confirmed their willingness to act as FCT “National Demonstrators”.

In-situ forest measurements used for carbon tracking in Mexico
National capacity building activities have also continued to progress. Regional capacity building
workshops have been organized in the Americas in connection with the US Silvacarbon program.
Repetition of a similar series of workshops in Africa and South East Asia, to start in 2013, is under
consideration (in coordination with the relevant Capacity Building Tasks).
In addition, progress has been made on a national technical needs assessment. The latter involves 16
developing countries and focuses on support that could be provided through GFOI. This exercise is
also aimed at complementing the needs assessment performed jointly by World Bank and UN-REDD.
Discussions have been initiated with the Forest Carbon Partnership Facility of the World Bank.
CEOS has established a Space Data Coordination Group (SDCG) to help meet GFOI requirements
for publicly available Earth observation data. The SDCG has started to plan the global data acquisition
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component of the strategy and has held two meetings to date, one on 6-8 March 2012 in Montreal,
Canada hosted by CSA and the other on 13-14 September in Reston, USA hosted by USGS. The
GFOI leadership is also working on developing pathways for acquisition of commercial data and for
making them available as part of GFOI support.
A draft R&D Plan has been developed to (i) re-structure FCT demonstrations; (ii) identify a
systematic approach to address R&D issues; and (iii) ensure availability of adequate resources. In
parallel, discussions were initiated with Institutions interested and available to fund specific R&D.
The process to develop and approve GFOI Methodology and Guidance Documents has been agreed
and activated. An advisory group was appointed to provide a “user perspective” and guide the
development of the documents. The group met for the first time on 31 May, hosted by the World
Bank, and activated the process, expected to be completed by spring 2013.
The Global Forest Observation Initiative has consolidated the new governance structure. The GFOI
Task Force has met regularly during 2012 to advise the GFOI leading representatives (Australia,
Norway, USA, FAO and CEOS). The Task Force will be most probably turned into a steering
committee for GFOI development The modalities for the establishment of a GFOI office hosted by the
GEO Secretariat have been defined and finalized in July 2012. The process for hiring an Office
Coordinator has been started. More details may be found in the GEO-IX Document on “Progress on
GFOI implementation”.
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SB-04 Global Urban Observation and Information
Germany (DLR Remote Sensing Data Center) is conducting a 35-year analysis (1975-2010) to (i)
capture the spatio-temporal development of 26 mega-cities around the world (see figure); and (ii) set
up a global data base of settlements masks (Global Urban Footprint) derived from TanDEM-X SAR
data (grid cell size: ~50x50 m). Urban areas under study spread over all continents and include
developed and developing Countries. First results have been obtained for the following cities: Naples,
Paramaribo (Suriname), Hai'an (China), Kyoto (Japan), Osijek (Croatia), Zaria (Nigeria), Saint-Henri
(Canada), East-Delhi (India), Los Angeles, Beijing, Calcutta, Mexico City, Manila (The Philippines),
Seoul, Moscow, Jakarta (Indonesia), Sao Paulo, and Cairo.

Multi-sensoral urban growth analysis for Manila, Philippines
(Source: Germany DLR-DFD)
The USA (NOAA National Geophysical Data Center) is producing a global radiance calibrated nighttime lights product for the year 2012 using data collected by the Visible Infrared Imager Radiometer
Suite (VIIRS) instrument. The Visible/Infrared Imager Radiometer Suite (VIIRS) provides advanced
imaging and radiometric capabilities aboard the Suomi National Polar-orbiting Partnership (NPP)
spacecraft (and will aboard future next-generation weather satellites).
In addition, the USA (USGS) is working on a National Land Cover Database (NLCD), a 16-class land
cover classification scheme that has been applied consistently across the conterminous United States at
a spatial resolution of 30 meters. NLCD is based primarily on the unsupervised classification of
Landsat Enhanced Thematic Mapper+ (ETM+) satellite data. 2011 products include impervious
surface and urban land cover maps obtained from 2011 Landsat TM and 2010 nighttime light
imagery for the conterminous United States.
Greece (National Observatory of Athens; NOA) is developing advanced methodologies for the study
of the thermal environment of cities, through the extraction and analysis of Urban Heat Island (UHI)
patterns from moderate resolution satellite images. A recent application on the identification and
analysis of urban surface temperature patterns and consequent risk in Greater Athens, Greece, using
MODIS Imagery has been successfully conducted by NOA under the ESA project ‘Urban Heat Islands
and Urban Thermograph’ (www.urbanheatisland.info). Outputs include classification of high-risk
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zones within a metropolitan area, taking into consideration the severity of heat waves (intensity,
duration and time lag between consecutive events) and the vulnerability of resident population.
Japan (AIST, University of Tokyo) is developing ASTER Global Urban Area Map (AGURAM).
3734 cities of more than 0.1 million people have been mapped so far using ASTER (15m). Gaps in the
Map will be filled using JAXA’s ALOS PALSAR data.
A book on “Global Urban Monitoring and Assessment through Earth Observation” has been recently
published. The book introduces worldwide initiatives on global urban observations, monitoring,
forecasting, and assessment; and provides full details on innovative concepts and techniques in support
of effective urban sensing and sustainable urban development.
A GEO special session on Global Urban Observation and Information in conjunction with the 2nd
International Workshop on Earth Observation and Remote Sensing Applications (EORSA 2012) was
held in Shanghai, China (8-11 June 2012). Major outcomes include: 1) the development of a set of
Urban Supersites, with focus on data acquisition and methodologies for comprehensive urban
observations and; 2) the establishment of an annual-meeting mechanism through workshops to be held
in conjunction of suitable international conferences.
The number of considered Urban Supersites and their geographical distribution will rely on the
quality and quantity of available data (satellite, ground based and ancillary data). Other
requirements will include Earth observation projects already ongoing at local or national level and;
links and contributions from global (UN-Habitat, World Bank) and local (municipalities,
environmental and meteorological agencies) stakeholders.
Three major research institutions have recently joined GEO urban activities. China CEODE (Center
for Earth Observations and Digital Earth) will contribute the first Chinese Global Human Settlement
Layer (GHSL) developed using new generation Earth observation satellites and advanced image
process technology. The European Commission JRC (Joint Research Centre) will contribute
algorithms and methodology and a first prototype of Global Exposure Database implemented through
the Global Earthquake Model (GEM). Finally, Sweden KTH (Royal Institute of Technology) will
develop effective methods for urban land cover mapping and change detection using multi sensor SAR
(C, X, L-band at various resolutions) and Fusion of SAR and optical data.

34 / 64

GEO-IX Plenary – 22-23 November 2012

Document 6

SB-05 Impact Assessment of Human Activities
Three main European FP7 projects contribute to the impact assessment of human activities:
- EO-MINERS: Earth Observation for Monitoring and Observing Environmental and Societal
Impacts of Mineral Resources Exploration and Exploitation (www.eo-miners.eu)
- ImpactMin: Impact monitoring of mineral resources exploitation (www.impactmin.eu)
- EnerGEO: Monitoring and assessment of the environmental impact of energy use (www.energeoproject.eu)
Six EnerGEO pilots have been developed: One on wind energy (http://viewer.webserviceenergy.org/energeo_wind_pilot/index.htm), three on solar energy (see figure), one on biomass, and
one on fossil fuels. EnerGEO pilots examine the environmental impacts of these different means of
energy production. The wind pilot has been presented at the last EnviroInfo Conference (Dessau
Germany, end of August 2012).

Example of a web service provided through EnerGEO
With regard to geo-resource exploration and exploitation, progress has been made in (i) the
development of indicators for assessing and monitoring environmental and societal impact of
extractive industry, and (ii) calibration and validation of hyperspectral data acquisition and processing.
The mapping of mineral and vegetation from imaging spectroscopy is advancing well.
A workshop has been planned on GEO and Minerals in Ljubljana, Slovenia on 4-5 July 2012. It
focused on establishing better ways to address minerals within GEO and towards developing services
in mineral exploration and impact assessment. The engagement with industry, regulators and local
communities started as well.
With regard to carbon capture and sequestration, feasibility studies were undertaken leading to the
following reports: (i) “CO2 Capture and Storage (CCS) Service Concept” from SciSys as deliverable
from a contract with ESA/ESRIN; (ii) “Use of gravimetry and altimetry to monitor CO2 storage and in
oil and gas exploration: Status of a feasibility study” from Nansen Environmental and Remote Sensing
Centre as deliverable from a contract with the Norwegian Space Centre; and (iii) Report on Task SB05 - Impact Assessment of Human Activities Component C3 - Operational Carbon Capture and
Sequestration (CCS) Monitoring System. A feasibility study”
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DISASTERS
Reducing loss of life and property from natural and human-induced disasters

DI-01 Informing Risk Management and Disaster Reduction
Risk and Vulnerability Mitigation
The GEO Supersites initiative for rapid access to seismic information continues to progress. The
Hawaii Supersite has turned fully operational thanks to contributions from ESA, Canada (CSA), Japan
(JAXA), Italy (ASI) and Germany (DLR) for satellite SAR data, and from the USA (USGS) for GPS
and seismic data.

ESA in partnership with EPOS has developed a Supersites Initiative for Europe to improve
coordination between satellite and in-situ Earth observations. Three projects have been selected for
funding by the European Commission; a Supersite for the Marmara See (Istanbul) fault, one of the
most active and dangerous area in Europe, an Icelandic volcanoes Supersite focused on the effect of
eruptions on global air navigation, and a Supersite for two Italian volcanoes (Etna and Vesuvius)
focused on major threats to wide and densely populated urban areas.
The Supersites partnership is planning a worldwide Global Navigation Satellite System (GNSS) data
sharing pilot project. Initial funding, coming from the Europe-US COOPEUS program, should
provide seamless access to a total of ~3000 GNSS receivers, about half of the worldwide existing
receivers for tectonic applications.
The Proposed ad interim governance for the GEO Geohazard Supersites Initiative is based on a
Scientific Advisory Committee and a Supersites Steering Group made of representatives from the
different research domains and geographical regions as well as space agencies and in-situ providers.
The CEOS Supersites Coordination Team has drafted criteria for selecting candidates applying to
become Supersites (Permanent Supersite, Event Supersite or Natural Laboratory). Existing Supersites
would also be re-assessed on annual basis. A decision on how to implement a data provision
mechanism for Supersites is expected by the next CEOS Plenary meeting scheduled in November
2012.
The Global Earthquake Model initiative (GEM, www.globalquakemodel.org) is working to establish
a global network of researchers for assessing seismic damage. A first version of the Inventory Data
Capture Tools (IDCT) software has been released. IDCT is a fully operational, flexible and integrated
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suite of tools, protocols and guidelines. Its purpose is to collect damage data for the GEM user
community. The GEM initiative aims to establish uniform and open standards to calculate and
communicate earthquake risk worldwide, by developing a global, state-of-the-art and dynamic
earthquake risk model, together with the communities exposed to this risk.
Germany (GFZ, DLR) supported and funded the development of the German Indonesian Tsunami
Early Warning System (GITEWS). The system based on dedicated in-situ platforms (seismometers,
GPS stations, tide gauge, and buoys) and satellite data led to the further development of the Indonesia
Tsunami Early Warning System (InaTEWS), now fully operational. Tsunami warnings now are issued
in less than 5 minutes after a sea quake, followed by updates or cancelation messages. The system is
managed by the Indonesian Meteorological, Climatological and Geophysics Agency in Jakarta where
about 30 people work 24/7/365.
Preparedness and response to tsunami are also supported by the pilot project "Capacity Building in
Local Communities" (see TSUNAMIKit web portal; www.gitews.org/tsunami-kit/index_en.html).
Further partnerships on tsunami activities are being explored with Japan (JMA), Australia (BoM),
India (INCOIS), and the USA (NOAA).
The GEO wildfire team, led by EC (JRC), GOFC/GOLD and the Global Fire Monitoring Center
(GFMC, an activity of UNISDR) is building the Global Early Warning System for Wildland Fires.
The Warning System aims to provide targeted information from local to global scales and to integrate
individual efforts into fire management and fire danger rating. The system was designed as a
distributed and autonomous ‘network of systems’ to (i) complement national fire danger rating
systems where they exist, (ii) provide fire danger and early warning where national systems do not
exist, and (iii) enhance warnings generated at the local community level.

Online fire detection results (Source: AFIS)

Occurrence of fires per year in Southern Africa

South Africa (CSIR) is developing a regional fire danger forecasting system for southern Africa (to
include western Africa in the future) namely AFIS (Advanced Fire Information System, see
http://afis.meraka.org.za/; see figure). AFIS is an early warning system providing near real-time
information on fires in Southern Africa based on satellite data derived from the MODIS and MSG
constellations. By combining the products of different satellites, the high spatial accuracy of MODIS
and high temporal frequency of the MSG data can complement one another to result in a fire detection
rate of about 65% of all fires in South Africa.
Regional End-to-End Pilots
The GEO Caribbean Satellite Disaster Pilot (CSDP) is developing a coordinated, timely and
needs-based approach to the utilization of Earth Observation data for disaster management. The
scope is the full cycle of disaster management (from mitigation to warning, response and recovery)
from an “end-to-end” approach (from data collection, to analysis, product generation and service
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delivery).There are two main underpinning projects: 1) Near-real time warning and response (led by
USA (NASA), Canada (CSA) and Caribbean Institute for Meteorology and Hydrology); and 2) Risk
mitigation and preparedness (led by Canada (CSA)).

GEO Caribbean Satellite Disaster Pilot
Post heavy-rainfall analysis of the Panama Canal area, 10 November 2011
Composite of optical (RapidEye) and radar satellite data (RADARSAT-2)
Following a request for assistance from CATHALAC, Canada (CSA) acquired for the Colon Province
images from RADARSAT-2 on November 10 and 13 2012. The objectives were to rapidly map
areas affected by flooding and to contribute to emergency management and planning. Merging
optical (RapidEye) and radar satellite data (RADARSAT-2) in a single ‘composite’ image (see figure)
improved analysis and helped change detection, especially in a time-critical disaster situation.
After the successful experience of the 2010 and 2011 hurricane seasons, CSDP is now focusing on
the current (2012) hurricane season (e.g. tropical storms Ernesto and Isaac reaching Yucatan (Mexico)
and the Caribbean). Building upon the operational chain set up for the 2011 season, Radarsat2 (CSA)
and Earth Observing1 (NASA) data (processed into flood overlays) are sent directly to NASA and to
the Caribbean National Weather Agencies, and available for qualified users (e.g. national DRR
Agency).
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Support to Operational Systems
At its 2011 annual meeting, the Charter Board agreed that national authorities from non-Charter
member Countries submit requests for emergency support from the International Charter on Space and
Major Disasters. Follow-up action was taken over to the 2012 annual Board meeting (April, Tokyo,
Japan), where registration procedures and technical requirements for (universal) users of the Charter
were defined and approved. The Board officially announced Universal Access to the Charter in
September 2012. The Universal Access initiative will benefit GEO Members that currently have no
direct access to the Charter.
EUMETSAT approved its official participation in the Charter activities. This contribution will mainly
consist of making EUMETSAT and other relevant data available in support of post-disaster recovery
efforts. Dissemination will occur through GEONETCast, and related EUMETCast data distribution
system for emergency response.
Since July 2012, the International Charter on Space and Major Disasters was activated 10 times (as of
late August 2012). Activations include Typhoon Saola in the Philippines, the two earthquakes that
struck north west Iran, and the torrential rains that flooded Senegal, Niger and Nigeria.
Metadata related to these activations is available through the Charter metadata catalog at
http://www.disasterschartercatalog.org. Since its publication in 2011 the catalog allows discovering
and browsing a unique record of over 3000 images acquired through the operations of the
International Charter. Besides professional users, the catalog is providing Disaster Risk Reduction
scientists with a clear and thorough picture of imagery datasets and related proprietary sources
available for their studies and researches.
South Africa (CSIR) contributed the South African Risk and Vulnerability Atlas (SARVA) to
GEOSS. SARVA is providing a broad infrastructure to Southern African scientists, who can use this
regional platform for developing new tools and accessing hazard and vulnerability information at
regional, national, provincial and municipal levels. It also supports national initiatives such as the
National Disaster Management Framework. Data available through the SARVA include
meteorological forecasts and observations, groundwater, surface water, forests, biodiversity, human
health, crops, demographics, economics and social dimensions.
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HEALTH
Understanding environmental factors affecting human health and well-being

HE-01 Tools and Information for Health Decision-Making
The Heath and Climate Foundation (HCF), the International Research Institute for Climate and
Society (IRI) and ACMAD, with the leadership of WHO and in collaboration with the research
communities, are coordinating efforts around the development of Meningitis Environmental Risk
Information Technologies (MERIT).
The main focus is to align with WHO information needs for reactive and preventive vaccination. In
order to accelerate the transition of research activities into operations, MERIT is supporting the testing
of a predictive model for the 2011-2012 meningitis season, which ran through April 2012. A protocol
has been prepared by WHO and the UK (Lancaster University) for testing in Benin, Togo, Nigeria,
and Chad. Discussion is underway with further institutions, for example ECMWF.
For the Surveillance and Prediction on Seasonal Influenza, the USA (NASA) proposed multilateral
collaborations with countries in Europe and Africa. A number of these countries have started
compiling influenza data for joint analysis. Publicly-available influenza data for European region were
also compiled independently. The NASA team initiated mathematical model development and analysis
for the European dataset, while for Central American countries this work was continued. Work was
also done to explore the feasibility of other techniques for forecasting capabilities. In December, the
NASA team will present related preliminary results during the American Society for Tropical
Medicine (ASTMH) Annual Meeting.
The World Meteorological Organization (WMO) Sand and Dust Storm Warning Advisory and
Assessment System (SDS-WAS) is developing new activities, including: (i) Online dust model
intercomparison based on near-real-time evaluation and generation of multimodel products (for the
moment 4 models are included, three more will be added soon). Dust forecasts of different models are
drawn side by side and compared against the ground-based observations (AERONET network); and
(ii) A median ensemble multi-model product is generated from different prediction models. The
forementioned products are posted on the web page: http://sds-was.aemet.es/models and that could be
used as a basis for user’s health warnings on increased dust aerosol due to generated dust storms.
Investigation of 4 vector-borne diseases is underway (dengue fever, malaria, Rift Valley fever and
Lyme disease). Initial contributors include India (ICMR), Brazil (University of Parana), France
(CNES), and the USA (IRI, NASA). Contributors met in Washington DC on 13 February to identify
requirements for Earth observation products for vector control and public health policies. The
workshop discussed a global approach to developing Earth observation adapted products for vector
control. Results of the meeting were reported to space agencies at the subsequent CEOS meeting.
The USA (EPA, HCF) and EC (JRC) are using a trans-disciplinary, holistic Community of Practice
approach to link researchers/practitioners in different disciplines to managers and decision-makers in
health, natural resources, and land use planning. EPA activities on Ecosystems, Biodiversity, and
Human Health are using a combination of Earth observation and field data to (i) explore direct and
indirect factors contributing to infectious disease emergence and spread; and (ii) develop sustainable
tools to monitor and predict risks to public health.
The EO2HEAVEN project is studying the challenges to health due to air pollution in South Durban,
South Africa. Key challenges are to determine: 1) spatiotemporal variations in human exposure to
various air pollutants; and 2) respiratory health effects associated with these exposures. The
EO2HEAVEN consortium addresses these issues by investigating the value and feasibility of using
remotely-sensed information as a proxy for in-situ air pollution levels.
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Also EO2HEAVEN has started work in Uganda aiming to develop new interdisciplinary tools to
anticipate cholera epidemic outbreaks based on environmental, epidemiologic and microbiological
information. Results have (i) shown that climatic signals, especially rainfall variations have great
potential to predict cholera outbreaks on the continental scale; and (ii) allowed the identification of
hot-spots of cholera infections and high cholera risk. EO2HEAVEN has developed a mobile phone
application that allows efficient cholera patient tracking, and is testing the app in Uganda (instead of
using paper records which end up incomplete and deteriorate rapidly; see figure).

A mobile phone application for registering and following cholera patients
(replacing paper copies) - implemented in Uganda in the context of EO2HEAVEN
The HCF is leading a nearly formed Global Leptospirosis Environmental Action Network (GLEAN) a new initiative formally launched in 2012 to improve prediction, prevention, detection of, and
intervention on Leptospirosis. WHO and partners will develop a global map of leptospirosis
outbreaks (led by PAHO) and complete an economic impact assessment. The project will also
support development of a laboratory network of serum samples with clinical information (KIT;
Institute Pasteur, France; Yale University, USA) and provide a global assessment of current state of
rapid diagnostic testing.
The same methodology is applied to aspects of urban health forecasting where environmental factors
and changes in the urban landscape play a significant role in creating a healthy city and healthy
population. Expanding on existing heat health forecasts, several National Meteorological Services are
providing forecasting of climate-sensitive non-infectious diseases. Sharing best practices through the
Health and Environment Community of Practice is a goal of this activity.
The EC (JRC) is working to initiate the Cognitive Atmospheric Monitoring Systems (CAMs) – a
network of in-situ and Earth observation systems for a holistic approach ranging from detection to
impact assessment of public health threats. Overall goals include the development of strategies on land
use, biodiversity conservation, and integrated pest management to reduce incidence of infectious
diseases whilst conserving biodiversity and ecosystem services. The foci would be on the reduction of
adverse respiratory health outcomes among residents exposed to ambient pollution (urban health
forecasting), and meningitis outbreaks due to sub-Sahara dust storms (in the frame of MERIT).
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HE-02 Tracking Pollutants
Italy (CNR-IIA) is developing a global observation system for mercury by harmonizing standard
operating procedures for monitoring mercury and its compounds in air, precipitation samples, surface
water, soil, sediments, vegetation and biota. The sharing of data from this network will help
understand temporal and spatial patterns of mercury transport and deposition to, and evasion from,
terrestrial and aquatic ecosystems.
Currently, the architecture is designed and historical information is collected for the development of a
Spatial Data Infrastructure (SDI) for mercury in the environment, with a classical three layer
architecture: a Data Storage Layer (DSL), a Business Logic Layer (BLL) and an Application Layer
(AL). Discussions are being held within the GMOS community on data sharing principles for full and
open exchange of data, metadata, and products. Regarding gap analysis, retrieval of historical datasets
and uncertainty analysis are conducted to develop maps of current mercury monitoring networks
worldwide by region and the overview of historical observational data.
Key contributors include the Global Mercury Observation System (GMOS; www.gmos.eu) project,
UNEP Mercury Programme, the Hemispheric Transport of Air Pollutants Task Force (TF HTAP), the
European Monitoring and Evaluation Program (EMEP), MercNet/AMNet initiative in USA, CAMNet
in Canada, and other international monitoring and modeling efforts.

Networking activities are carried out that specifically build individual, institutional and
infrastructure capacity related to GMOS. Increased use of Earth observation in policy and decision
making is promoted, encouraging enhanced participation in GEO and GEOSS.
Activities also are underway to build awareness of GEO in the GMOS communities to achieve new
instrumentation and system design for in-situ, airborne, and space-based observation, benefiting
from advances in science and technology.
UNEP (Stockholm Convention Secretariat), in cooperation with the Czech Republic (RECETOX), is
leading the implementation of a Global Monitoring Plan (GMP) for Persistent Organic Pollutants
(POPs). The GMP aims to establish an effective and sustainable global system for POPs monitoring,
and to support the effectiveness evaluation of the Stockholm Convention. For the second phase of the
GMP (2010-2015), attention is given to gathering baseline data for the 10 new POPs listed in the
Stockholm Convention in 2009 and 2011, in addition to covering existing data gaps and ensuring
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sustainability of ongoing activities to enable assessment of how POPs concentrations evolved since the
first monitoring reports.
Progress has been made in reviewing data arrangements for the second phase of GMP, monitoring the
database and information warehouse, and evaluating results of the GEF medium size project. For data
sharing, the design and development of the GMP database modules is underway, and guidance and
analytical techniques and methods for new POPs are in progress. Capacity building and training are
carried out to assist regions in implementing the GMP and filling existing data gaps.
The Stockholm Convention is a global treaty to protect human health and the environment from POPs
through a range of measures aimed at reducing and ultimately eliminating their releases. POPs are
recognized as chemicals of global concern due to long-range transport in the atmosphere, persistence
in the environment, ability to bio-accumulate and bio-magnify in ecosystems and significant negative
effects on human health and the environment. The POPs listed under the Convention are pesticides,
industrial chemicals and by-products including dioxins and furans, and other chemicals.
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ENERGY
Improving management of energy resources

EN-01 Energy and Geo-Resources Management
The International Renewable Energy Agency (IRENA) has launched the development of a Global
Atlas for Solar and Wind Energies; an official announcement has been made on April 25, 2012 in
London, UK. The first version of an operational tool based on the atlas is expected towards the end of
2012.
France (MINES ParisTech) has contributed to the Architecture Implementation Pilot (AIP-5) by
developing local atlases for decision-support in solar energy policy planning and private
investment. Users such as policy planners or consulting companies do not know with enough
accuracy what the potential of solar energy in their area of interest is. Users also need additional
geographical information (physical and administrative). The information should be recent, of known
quality and uncertainty, spanning over several years and easily accessible. Providing such information
will support studies for sitting, sizing and estimating return-on-investment on solar plants.
Downstream services for renewable energy are developing through participation in the Architecture
Implementation Pilot (AIP-5). This is led by the European project ENDORSE (2011-2013;
http://www.endorse-fp7.eu/) launched in the framework of the Global Monitoring for Environment
and Security (GMES). The user-driven project builds on GMES Core Services such as MACC,
SAFER and Geoland2. It addresses (i) energy sources such as the sun, wind and biomass; (ii)
electricity grid management; and (iii) building engineering through daylighting in buildings (see
figure). Users are part of the implementation team to ensure sustainable and transferable downstream
services.
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Based on the BETHY/DLR (Germany) and TASES/RSA (Austria) models, a case study will be
conducted in the framework of AIP-5 for Pakistan. The case study will address spatial and temporal
growth of biomass, and the potential of biomass to cover energy demand and related transport, and
grid infrastructure needs. The period of investigation will be 2000 – 2010. It will result into scenarios
on optimized system setups with regard to optimal biomass plant locations and sizes.
European cooperation on Weather Intelligence for Renewable Energies (WIRE) is taking shape. The
Cooperation in Science and Technology (COST) action aims to (i) develop post-processing algorithms
coupled with weather prediction models and measurement data (especially remote sensing
observations); and (ii) investigate the difficult relationship between the highly intermittent weather
dependent power production and the energy distribution to end users.
Collaboration on the development of a BioEnergy Atlas for Africa is underway. South Africa has
provided ZAR 2 million in initial funding and engagements with the International Renewable Energy
Agency (IRENA), German Space Agency (DLR), the National Renewable Energy Laboratory (NREL)
and the Brazilian National Institute for Space Research (INPE). This initiative is also supported by
Austria (Z_GIS) through the FP7 Project EnerGEO. An Energy session to develop an Action Plan has
been planned at the African Association of Remote Sensing for the Environment (AARSE 2012) on 29
October – 03 November 2012 in Morocco.
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CLIMATE
Understanding, assessing, predicting, mitigating, and adapting to climate variability and change

CL-01 Climate Information for Adaptation
Japan (JMA) progressed in the production of JRA-55 – the new Japanese reanalysis project covering
the period 1958-2012. JRA-55 should be completed and released to the public by 2013. ECMWF
further progressed on ERA-CLIM. The current focus is on the collection and preparation of input
observations, boundary conditions, and atmospheric forcing data for a comprehensive atmospheric
reanalysis of the entire 20th century. The 4th WCRP International Reanalysis Conference was held
on 7-11 May 2012 in Silver Spring, USA, and reviewed progress on various reanalysis data sets.
The GPCC (Global Precipitation Climatology Centre) received, processed and integrated monthly
precipitation data from 190 countries. The database (in-situ observed precipitation at about 85,000
stations world-wide) is continuously expanding with improved spatial and temporal coverage, and
with intensive quality control. New precipitation reanalysis data was produced for the period 19012012, as well as in-situ monthly precipitation reanalysis data for all years since 1901.
In support of the Earth-System Prediction initiative, WMO (WWRP-THORPEX) and WCRP
coordinated the implementation of YOTC (the Year of coordinated observing, modeling and
forecasting of Organized Tropical Convection and its influences on predictability. International
cooperation around YOTC helped increase the availability of data for research on seasonal prediction.
Also a YOTC portal was launched to provide access to (i) orbit level data from a number of A-Train
sensors and (ii) ECMWF analysis data that are collocated with the CloudSat footprints (direct link at
http://csyotc.cira.colostate.edu/index.php or from the "Data" page on the main YOTC web page
http://www.ucar.edu/yotc/).

Examples of Year of Tropical Convection (YOTC) datasets and tools: ECMWF 25 km/16 km
Analysis/Forecasts (left) and the GIOVANNI Satellite Analysis & Dissemination Facility (right)
(Source: YOTC Project Office)

46 / 64

GEO-IX Plenary – 22-23 November 2012

Document 6

The joint WMO(WWRP)/WCRP “Sub-seasonal to seasonal” and “Polar prediction” projects were
established and implementation plans were finalized. These projects contribute to seamless predictions
as a common effort of the Numerical Weather Prediction and climate community to extend the
predictability of current forecasting systems.
IGBP (Past Global Changes Project; PAGES) extended the global paleo-climate record.
Reconstructions of regional climate over the last 2000 years were performed by a network of 9
regional working groups (including one for each continent, one for the Arctic, and one for oceans).
Working groups are coordinated through the PAGES 2k Network (www.pagesigbp.org/workinggroups/2k-network) and several of them (Arctic, Antarctic, South America) have
metadata stored in databases (see http://www.pages-igbp.org/workinggroups/arctic2k/metadatabase).
The USA (World Data Center for Paleoclimatology) is working with the 2k Network to make
climatological data available through the World Data Center. Several publications are being prepared
by the regional synthesis groups. In addition, a "consortium paper" with regional temperature
reconstructions from all regions is under preparation (to support the IPCC Working Group 1 report).
GCOS published an updated “Systematic Observation Requirements for Satellite-based Data
Products for Climate” (December 2011). The latter complements the 2010 update of the GCOS
Implementation Plan with further details on the satellite-based component; see
www.wmo.int/pages/prog/gcos/Publications/gcos-154.pdf. CEOS is preparing a formal response to
these new requirements.
A Strategy Towards an Architecture for Climate Monitoring from Space was developed by CEOS,
CGMS and WMO to facilitate international coordination on this topic. In support of this, the CEOS
Working group on Climate launched a survey as a first step towards establishing an Essential Climate
Variable (ECV) inventory, and continued its work on an ECV maturity index. ESA Climate Change
Initiative generated consolidated user requirements and global data product specifications for ten
ECVs, supporting the update of the GCOS Satellite Supplement.
The UNFCCC database on Local Coping Strategies and the National Adaptation Programme of
Action (NAPA) continued developing. The database build upon existing coping strategies and
mechanisms with respect to climate variability and change, and either enhance them (NAPAs) or
transfer them to other communities. The UNFCCC database on Local Coping Strategies is intended to
facilitate the transfer of long-standing coping strategies/mechanisms, knowledge and experience from
communities that have had to adapt to specific hazards or climatic conditions to communities that may
just be starting to experience such conditions, as a result of climate change.
An implementation plan for the Global Framework for Climate Services was drafted and submitted for
public review.
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CL-02 Global Carbon Observation and Analysis
The EC FP7 project GEOCARBON is developing a coordinated Global Carbon Observation and
Analysis System. An operation office was established in April 2012 to i) enhance the communication
flow among carbon-related communities and promote their involvement in the GEO process; and ii)
disseminate project results and turn them into policy relevant information.
The EC FP7 project ICOS (Integrated Carbon Observation System) developed a Carbon Portal
concept paper to provide the basis for a functional description of the Carbon Portal – to be linked to
the GEO portal. The data policy will follow the GEOSS Data Sharing Principles.

Examples of terrestrial, atmospheric and oceanic observing systems needed
to monitor the global carbon cycle (Source: GEOCARBON project)
The Carbon Community of Practice – author of the GEO Carbon Strategy – started the preparation
of a follow up publication describing the need for a global coordinated carbon observing system, the
status of the current networks (including gaps and weakness), and a strategy to develop that system,
highlighting the main components. The CEOS Carbon Task Force developed the CEOS Strategy for
Carbon Observation from Space based on the GEO Carbon Strategy.
In addition, efforts continue towards: i) measuring and evaluating CO2 and CH4 from the ground
(FLUXNET, TCCON and other networks) and space (GOSAT, SCIAMACHY and other satellite
missions); ii) developing, improving and integrating different Carbon Cycle Data Assimilation
Systems; and iii) reconciling top-down and bottom-up flux estimates across a wide range of spatial
and temporal scales.
The GEO Carbon Conference “Carbon in a Changing World” (http://dwms.fao.org/geo-carbon/) was
held in Rome on 24-26 October 2011. The conference aimed to: i) present latest scientific
developments in understanding the global carbon cycle; ii) present an overview of the building and
implementation of a GEOSS for carbon; and iii) identify progress and gaps in obtaining policy
relevant estimates of regional carbon budgets on land and ocean. 208 people from 30 countries
worldwide participated in the conference.
A special publication from the “REgional Carbon Cycle Assessment and Processes (RECCAP)” article
was published in May 2012 (www.biogeosciences.net/submission/scheduled_special_issues.html#11).
This is one of the results of the international joint effort, led by the Global Carbon Project (GCP,
www.globalcarbonproject.org/reccap/index.htm) for the assessment of regional (and global) carbon
budgets.
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WATER
Improving water-resource management through better understanding of the water cycle

WA-01 Integrated Water Information
Water Cycle Products and Services
The CGMS International Precipitation Working Group is hosting databases providing basic
characteristics and access information for precipitation datasets, focusing on those that are publicly
available, routinely produced, quasi-global, and long-term (www.isac.cnr.it/~ipwg/data/datasets.html).
The Global Precipitation Climatology Project (GPCP) has released provisional datasets for the new
Version 2.2 of the monthly satellite-gauge precipitation estimates. These datasets provide monthly
estimates on a 2.5°x2.5° global grid for the period 1979-2010. Final datasets are in production. The
Global Precipitation Climatology Centre (GPCC) has also released new (Version 6) data sets. The
primary change is in improved gauge coverage and accuracy in China. GPCP and GPCC are WCRP
(GEWEX) activities.
ESA is producing a range of soil moisture products from its SMOS mission, which was launched on
November 2, 2009. As well as demonstrating the use of a new radiometer, the data acquired from this
mission furthers our knowledge of the role of soil moisture in the Earth’s water cycle. Its global
coverage will be supplemented by the planned launch of SMAP in 2014. ESA has also been
supporting the development of a global soil moisture long-term data record derived by merging
measurements acquired in the past by a series of previous and current European and US satellites. A
first version of the data set has been released by ESA spanning the period 1978 to 2010.

Soil moisture measured by SMOS during the Horn of Africa drought (Source: ESA)
A global in-situ soil moisture monitoring network and related data archive (University of Vienna)
are developing. One key objective is to provide validation data for the recently launched Soil Moisture
and Ocean Salinity (SMOS) mission and the NASA-planned Soil Moisture Active and Passive for
Weather and Water Cycle Processes (SMAP) mission.
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WCRP (GEWEX) is developing LANDFLUX global products to estimate evapo-transpiration from
models and satellite data for the land areas of the world. FLUXNET is providing in-situ eddy
correlation estimates from flux towers, which tend to be concentrated in developed countries, while
satellites and Land Data Assimilation Systems (LDAS) provide model estimates of evapotranspiration in remote areas.
The Great Lakes Observation System (GLOS) has set up a web page to access metadata for existing
datasets on ice cover, surface/groundwater levels, and bacteria conditions at beaches in both the
USA and Canada (http://glos.us/metadata/srv/en/main.home). Partners include the USA (NOAA,
USGS, US Army Corps of Engineers, Environmental Protection Agency) and Canada (Environment
Canada, Natural Resources Canada, Agriculture and Agri-Food Canada, Fisheries and Oceans Canada,
and the Great Lakes Commission).
A three-year Pilot Study on Indicators (PSI), representing an early testbed for operational global
water resource assessment, is being implemented on behalf of the UN World Water Assessment
Programme (WWAP). The pilot study capitalizes on new environmental surveillance capabilities from
the Earth system sciences, and represents a unique conjunction of (i) state-of-the-global-water-system
indicator efforts organized under the auspices of the Global Water System Project (GWSP) plus (ii)
data collection and provision efforts coordinated under the Global Terrestrial Network for Hydrology
(GTN-H), involving several UN agencies and affiliates.
The Integrated Global Water Cycle Observations (IGWCO) Community of Practice has held its
annual meeting in Kona, Hawaii on 24-26 February 2012. Key outcomes of the meeting include the
establishment of writing teams and a time-table for a major revision of the IGWCO Report (2004) to
be delivered in time for the GEO X Plenary in 2013, and plans for populating the User Requirements
Registry (URR) with water projects.
A multiple partnership including WMO, WCRP Drought Interest Group, ECMWF, USA (NCEP,
CPC, NIDIS), and EC (JRC) is developing a framework to support capacity building and global
integration within an information system of drought services in each country. A Global Drought
Information System Workshop was held at ESRIN in Frascati (April, 2012), reviewing the current
state of drought monitoring and prediction, and exploring case studies that could support an
experimental Global Drought Information System.
Work has started on a water quality demonstration project for Lake Nicaragua. The “Monitoring
Water Quality in Lake Nicaragua by Satellite Remote Sensing” project, which is supported by IEEE,
aims to demonstrate the efficacy of using satellite remote sensing for monitoring water quality in the
Central American lake, as well as share the data products from this pilot project with the global
remote sensing community in an effort to interlink systems and fill the void of Central America
regional water quality information.
Work is underway to develop prototype portals for the WMO Global Cryosphere Watch based on
cryosphere data archives. Initial contributors include the Polar Data Catalogue (Canada), National
snow and Ice Data Centre (USA) and the Norwegian Meteorological Institute. Portals will be linked
through WMO Information System (WIS)/GEOSS interoperability standards where possible.
Selected data sets from the Polar Data Catalogue will be registered in the GEOSS Common
Infrastructure pending approval of dataset providers. Subject to availability of funding, negotiations
between the Polar Data Catalogue and the Canadian International Polar Year will proceed in 2012.
The development of a user engagement strategy using citizen science through Twitter and Facebook
is underway.
The GEO IGWCO Community of Practice in collaboration with CEOS and with support from JAXA
has launched the preparation to the GEOSS Water Strategy report. This report will be an expansion
of the 2004 Water Cycle theme and place these water-related activities in the context of the current
and possible future GEO frameworks.
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Capacity Development and Maintenance
The 8th Meeting of the GEOSS Asian Water Cycle Initiative (AWCI) International Coordination
Group, together with the 1st AWCI Climate Change Assessment and Adaptation (CCAA) Workshop
have been held in Seoul, Korea on 6-8 October 2011. The meeting reviewed recent progress in the
AWCI, and kicked off planning activities for the next phase of AWCI that will be in line with the
GEOSS Water Cycle Integrator (WCI; see figure). Subsequent to the 6th Asia-Pacific Symposium the
AWCI met again to finalize development of its phase II plan (will include floods, droughts, Integrated
Water Resource Management, water quality, and adaptation to climate changes).

The Centre of Hydrologic and Spatial Information for Latin America and the Caribbean
(CIEHLYC), a working group of GEOSS in the Americas, has held its second Water Cycle Capacity
Building workshop in Cartagena, Colombia, from November 28th to December 2nd, 2011. The
workshop dealt with both freshwater and oceans and focused on building on existing capabilities such
as the SERVIR platform, which has been successful in Panama and throughout Central America.
CIEHLYC is exploring ways to make Colombian soil moisture data and South American flux tower
data available to GEWEX and other appropriate data bases. These data will be provided by IDEAM,
Colombia, and Brazil. CIEHLYC has developed a bilingual Spanish-English website which is
available at http://watercycleforum.com. CIEHLYC is giving also a priority to the organization of a
regional network in the region. Side Benefits of CIEHLYC for GEOSS include: (i) Columbia joined
GEO; (ii) Belize is now seeking a GEONETCast capability; and (iii) the Water Center for Arid and
Semi-Arid Zones in Latin America and the Caribbean (CAZALAC) will assist in developing the
Americas component of the Global Drought Information System.
A GEO-UNESCO Joint Workshop on Earth Observations and Capacity Development for IWRM for
River Basins in Africa was held at UNESCO on 12-14 January 2012 in Nairobi, Kenya. The workshop
was a follow-up to the 2nd GEOSS African Water Cycle Symposium (Addis Ababa, 2011). The
African Water Cycle Coordination Initiative (AfWCCI) is focusing initial efforts on working with
river basin organizations to enhance current capacity through improved data collection, analysis,
integration, and sharing among the nations comprising the river basins. It is also using the GEO
framework to develop the political consensus needed to effectively coordinate transboundary river
basins. Eight African river-basin organizations (Lake Chad, Medjerda, Niger, Nile, Okavango,
Orange-Senqu, Senegal, Zambezi) prepared demonstration project proposals as part of AfWCCI.
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WEATHER
Improving weather information, forecasting and warning

WE-01 High-Impact Weather Prediction and Information
The WMO World Weather Research Programme (WWRP) is developing TIGGE (THORPEX
Interactive Grand Global Ensemble) – a user-friendly database of ensemble weather forecasts for
improved predictions of high-impact weather events. Forecast providers include: Australia (BOM),
Brazil (CPTEC), Canada (CMC), China (CMA), France (MétéoFrance), Japan (JMA), Korea (KMA),
UK (UKMO), USA (NCEP) and ECMWF.
Research is for the optimal generation and combination of multi-model ensemble forecasts, and the
development and testing of prototype multi-model ensemble products through the WMO Severe
Weather Forecast Demonstration Projects (SWFDP). Examples include new ensemble-based early
warning products produced in quasi real time. The warnings summarize four types of extreme
weather (warm, cold, precipitation, wind) by plotting colors and symbols on a single map. The
probabilities leading to the warnings are calculated both from individual ensembles and from the
Multi-Centre Grand Ensemble – combining forecasts from ECMWF, Japan JMA, US NCEP, and
UKMO (see figure; http://tparc.mri-jma.go.jp/TIGGE/tigge_warning.html).
The TIGGE data portals are improving access to time series data, delivering data in different formats
and further developing the Ensemble Prediction Systems (EPS). Prototype products have also been
developed based on gridded forecast data (e.g. for heavy rainfall risk).

Early warnings of extreme weather for 13 August 2012 – based on the TIGGE Multi Center Grand
Ensemble (combining forecasts from ECMWF, Japan JMA, US NCEP, and UK MO)
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The Europe-funded FP7 GEOWOW project is underway with funding from the European
Commission. Its main weather aim is to provide improved access to the TIGGE archive through the
GEOSS Common Infrastructure. Work is also continuing in close conjunction with the WMO Severe
Weather Forecast Demonstration Project to assess the potential benefits and utility of TIGGE
ensemble products for severe weather prediction. Research and development to identify the optimal
way of using ensemble predictions is also being planned.
Improvement in the prediction of high impact weather on the African continent has been rather slow
due to lack of resources - previous bids for funding were not successful. Key activities include (i)
research into selected cases of extreme weather events across the African continent; and (ii) routine
monitoring and assessment of forecast system performance for high impact weather events across
Africa.
Case studies were launched of extreme weather events across Africa and in particular how these were
handled by the available numerical prediction models. Plans are being discussed to introduce the more
routine and coordinated assessment of the performance of the forecasting system in the prediction of
high impact weather in Africa – in an attempt to make closer links with the operational community.
The THORPEX Africa meeting (8-10th May 2012, Geneva) helped organized activities towards
completing and publishing the four cases of severe weather across the continent. Resources remain an
issue but there is hope that the case studies will be completed over the next few years.
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ECOSYSTEMS
Improving the management and protection of terrestrial, coastal and marine resources

EC-01 Global Ecosystem Monitoring
The USA (USGS) and partners made further progress on global ecosystem mapping: Mapping was
completed for the conterminous United States, South America and the sub-Saharan Africa region.
Mapping was initiated for Australia and China, and planned for Europe. All map data are in the
public domain and available on a USGS server (http://rmgsc.cr.usgs.gov/ecosystems/). Products are
built as consumable (ESRI RESTful) web mapping services for easy ingest into the GEOSS
DataCORE.
With regard to the preservation of World Heritage Sites (see figure), UNESCO (International Centre
on Space Technologies for Natural and Cultural Heritage) and China (CAS CEODE) produced an
Atlas of 40 Chinese World Heritage Sites (up to 2010). It is the first professional Atlas illustrating
world heritage sites using satellite and airborne remote sensing data. Two related conferences were
jointly organized by UNESCO and CAS: One is the 1st International Training Workshop on Space
Technologies for World Heritage (9-28 October 2012, Beijing, China) and the other is the 4th
International Conference on Remote Sensing in Archaeology (ICRSA4, 24-26 October 2012, Beijing,
China, www.icrsa4.org/dct/page/70076).

Locations of the 911 World Heritages Sites (MODIS, 2010)
The CAFF (Conservation of Arctic Flora and Fauna) is developing a Circum Arctic Vegetation
Map. Japan (JAMSTEC) is exploiting field sites for studies of bio-geoscience, including the boreal
forest in Alaska, forest and steppe in Mongolia, temperate forest in Japan, and tropical forest in
Borneo, which are used mostly as the ground truth data for remote sensing.
Italy (Ev-K2-CNR) is developing and maintaining a mountain ecosystems’ monitoring network.
SHARE (Station at High Altitude for Research on the Environment) is an integrated environmental
network of 17 monitoring stations, located in Europe, Asia, Africa and South America, that supplies
high-altitude data on atmospheric composition.
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The SHARE GeoNetwork (www.geonetwork.evk2cnr.org) collects mountain ecosystem information
and works as an access point to support the dissemination of data and metadata to the scientific
community. SHARE is contributing to health activities through a study of human physiology response
to extreme condition and the consequence of indoor pollution on people living in mountainous areas
in the Himalayan Khumbu Valley. Collaboration on biodiversity with GEO BON is underway with
efforts to develop species monitoring in Asia (AP BON) already launched.
China (CEODE, CAS) established a strong cooperation with Australia, Brazil, and Canada around a
Comparative Study of Global Environmental Change Using Earth Observation (ABCC Program).
The program focuses on sensitive areas of global environmental change and utilizes multi-source,
multi-dimensional and multi-temporal remote sensing data to conduct analysis and research on
Snow/Ice, Grassland, Forest and Aerosol variations. The project provides scientific data and decisionmaking support on global change response. Four ABCC workshops have been held sofar (in Australia,
Canada and China), and a 5th workshop will be held along with the GEO-IX Plenary in Brazil.
Norway (NORUT) completed a remote-sensing based mapping of the growing season in Northern
Europe (see figure). Data on the onset of the growing season are available, based on the GIMMSNDVI satellite dataset. The IMR (Institute of Marine Research) are employing these data in fisheries
and aquaculture application in the North, Nordic, Barents and Arctic Seas in connection with ICES
(International Council of the Exploration of the Seas).

Mean onset of the growing season for Norway (2000-2007)
Italy (Univ. of Florence, Univ. of Genoa) and the USA (MIT, Duke University) are conducting
activities on eco-hydrologic sensitivity and dry-weather hazards in a changing climate. The latter aim
to build reliable climate change scenarios and evaluate the changing risk of dry weather hazards:
droughts, heat waves, and fire risk and build analogues of future climate regime. This activity will
provide new maps (Pilot area Mediterranean basin) for eco-hydrological sensitivity and impact
indicators and risks.
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AGRICULTURE
Supporting sustainable agriculture and combating desertification

AG-01 Global Agricultural Monitoring and Early Warning
The GEO Global Agricultural Monitoring initiative (GEOGLAM) action plan was completed after
revision by the GEO Agriculture Community of Practice. A rice crop monitoring component was
added by Asian contributors. It was further submitted to the G20 Ministries of Agriculture in Mexico
as a follow on of the G20 Action Plan on “Food Price Volatility” launched in Cannes in November
2011. A governance model and fund-raising road map was also developed.
An expert panel was created to assess the impact of current droughts on crop production (see
figure). This panel is crucial to implementing the vision of GEO Agriculture which is aimed at
effectively utilizing Earth observation data for enhancing agricultural decision making. Fellows from
the USA, Europe, Russia, Kazakhstan and India were invited to join the expert panel to help reach a
consensus on the current crop yield outlook and related drought.

Several strategic meetings were organized to support GEOGLAM and prepare the report on progress
to the G20. These include:
(i)

1st Meeting of the Agriculture Market Information Systems (AMIS) (FAO, Rome Italy,
February 2012). GEOGLAM highlighted its relationship with AMIS. One of the first
deliverables of GEOGLAM will be quarterly global crop outlooks which will be provided to
AMIS

(ii) XIIth “Foro de expectativas agropecuarias” (Mexico City, March 2012). GEOGLAM
emphasized the needs for further advances in capacity development at the national level. As an
outcome, Mexico Ministry of Agriculture (SAGARPA) will join GEOGLAM
(iii) CEOS Strategic Implementation Team (La Jolla, USA, March 2012) and CEOS GEOGLAM
Meeting on User Requirements (Montreal, Canada, July 2012). GEOGLAM satellite observation
requirements were defined for the next 6 to 8 years (meteorological parameters like snow cover,
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temperature and rainfall would remain to be addressed). This as a first step towards a draft CEOS
observation strategy in support of GEOGLAM. A second step would include a global sampling
strategy for very high resolution data acquisition.
(iv) GEOSS in the Asia Pacific Symposium (Tokyo, April 2012). Discussions were targeted at
developing a regional rice monitoring initiative in the region; as an outcome, regional
coordination (e.g. among Japan (JAXA) and India (ISRO)) was initiated and two documents
were planned, one on rice monitoring and the other on user requirements for satellite-based
agricultural monitoring
(v)

1st 2012 Meeting of the Vice Ministers of Agriculture of the G20 (Mexico City, April 2012).
GEOGLAM progress was acknowledged by many of the G20 delegations and it was confirmed
that GEOGLAM will continue to be an integral part of the G20 Action Plan for the years to
come.

(vi) Sentinel 2 User Information Requirements (ESA, Frascati Italy, April 2012). The requirements
for the European Sentinel 2 satellite series were presented for both JECAM sites and
GEOGLAM. The primary goal was to initiate the coordination of Sentinel 2 and LCDM in
order to optimize their orbits, acquisition and processing. This to ensure optimal revisit time and
acquisitions during the crop growing cycle, considering the different crop calendars across the
globe
In an attempt to strengthen collaborative work across Societal Benefit Areas, the Agriculture
Community organized an Agricultural drought workshop together with the Water Community of
Practice (hosted by IRSA in Beijing, China, October 2012). A regional GEOGLAM workshop
entitled “Monitoring of Agricultural Production: Potential and limitations of remote sensing
applications to agricultural monitoring in South America” was also held in September 2012 in Buenos
Aires, Argentina (organized and hosted by INTA).
In addition, the Global Agricultural Monitoring Community of Practice progressed on the
implementation of two near-term projects (5 years): The GEO Joint Experiment on Crop Assessment
and Monitoring (GEO-JECAM) and the Multi-source Production, Acreage and Yield (PAY)
database. The main objective of PAY is to (i) enable the objective assessment of food security and
risk management planning, and (ii) facilitate inter-comparison and convergence of estimation
methods.
The main objective of GEO-JECAM is the inter-comparison of modeling and monitoring methods for
agricultural monitoring using multi-source satellite and in-situ data (see new website at
www.JECAM.org). As of May 2012, 15 JECAM sites have been set up globally; spanning 5
continents. Data acquisition protocols, developed in collaboration with CEOS, are now being
implemented for all sites. The JECAM annual meeting will be held in Beijing, China in October 2012.
As JECAM looks beyond 2012, increased attention will be devoted to the development of crosscutting studies that integrate science and data across multiple sites. This will lead to the development
of best practices and standards for agricultural monitoring. It is anticipated that JECAM will help to
provide the science foundation of the G20 GEO Global Agricultural Monitoring initiative now under
development (GEOGLAM).
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BIODIVERSITY
Understanding, monitoring and conserving biodiversity

BI-01 Global Biodiversity Observation (GEO BON)
GEO BON produced a global high-resolution bioclimatic map depicting the influence of climate
upon organic life and providing a unifying framework for global biodiversity research (see figure):

High-resolution bioclimatic map of the world (Source: Metzger et al, 2012)
The Convention on Biological Diversity (CBD) recommended that GEOBON “work on the
identification of essential biodiversity variables and the development of associated data sets" (15th
meeting of SBSTTA, 7 to 11 November 2011, Montreal, Canada). In response to this request, GEO
BON developed the innovative concept of EBVs (Essential Biodiversity Variables). A concept and
draft list of EBVs were also produced (Experts Meeting, February 2012, Frascati Italy); see
www.earthobservations.org/geobon_docs_20120227.shtml.
In addition, the CBD invited GEO BON to join an expert team to review options for essential
indicators. This responds to a recommendation from the Strategic Plan for Biodiversity 2011-2020 and
the Aichi Biodiversity Targets (www.cbd.int/recommendation/sbstta/?id=12968) requesting that a
limited number of simple, easily applicable and cost-effective indicators be developed.
GEO BON took the lead in developing the Global Wetlands Observing System (GWOS) upon
request from the Ramsar Convention. A first scoping meeting was held in Ede, Netherlands (8-9 Dec
2011). A Knowledge Café on GWOS was also held at the IUCN World Conservation Congress (6-15
September 2012, Jeju, Korea).
GEO BON finalized guidelines for regional and topical Biodiversity Observation Networks; see
earthobservations.org/documents/cop/bi_geobon/201205_guidelines_for_geo_bon_partnerships.pdf.
ECOSCOPE (www.fondationbiodiversite.fr/programmes-phares/ecoscope) joined GEO BON as the
French Biodiversity Observation Network; similarly the Circumpolar Biodiversity Monitoring
Program (CBMP; http://caff.is/monitoring) joined as the Arctic Biodiversity Observation Network.
CBMP is an international network of scientists, governments, indigenous organizations and
conservation groups working to harmonize and integrate efforts to monitor the Arctic's living
resources. The CBMP is also the biodiversity component of the Sustaining Arctic Observing Networks
(SAON; see IN-01).
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GEO BON identified Critical Earth Observations for Biodiversity and completed a report (see
http://sbageotask.larc.nasa.gov/Biodiversity_US0901a-FINAL_2012.pdf). GEO BON also joined the
Domain Working Group created as part of the OGC Geosciences and Environment. The latter is
driven and supported by the needs of GEOBON, the expertise of GBIF, and the structure of OGC.
GEO BON currently has 8 working groups – Genes, Terrestrial Species, Terrestrial Ecosystems,
Freshwater Ecosystems, Marine Ecosystems, Ecosystem Services, Modelling, and Data – with a 9th on
Indicators under development. The later is to ‘create and enhance linkages between GEO BON core
activities/Community of Practice and the end-users of biodiversity observations/information catalyzed
by GEO BON, specifically those decision-makers at national, regional and global scales who require
biodiversity information in order to develop, implement and monitor progress towards biodiversityrelated policy goals and targets.’
GEO BON was represented in several high-level meetings, including Planet under Pressure (26-29
March 2012, London, UK) where GEO BON held a well-attended special session. The German
Network Forum on Biodiversity invited GEO BON to introduce the concept of Essential Biodiversity
Variables at their Biodiversity Monitoring Workshop. The New Zealand government agency invited
GEO BON to present their activities on biodiversity monitoring. GEO BON organised and co-chaired
a breakout session at the GEOSS Science and Technology Stakeholder Workshop (28–31 August
2012, Bonn, Germany) and participated in the Global Biodiversity Informatics Conference (2–4 July
2012, Copenhagen, Denmark).
GEO BON was highlighted in numerous publications in Journals such as: Current Opinion in
Environmental Sustainability; Science; Environmental Monitoring and; Intecol E-bulletin;
BioScience; Freshwater Biology; Environmental Planning and Management; Global Ecology and
Biogeography; Trends in Ecology and Evolution.
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LIST OF ACRONYMS
AARSE
ACQWA
ADC
AeroCOM
AG
AIT
AMDAR
AMESD
ANTARES
APEC
APFM
APN
AR
ASCOPE
ASEAN
ASI
ASSENDS
AVHRR
AWCI
B08FDP
B08RDP
BGR
BI
BIOMASS
BIOSTRAT
BRGM
CASTOR
CATHALAC
CB
CBC
CBD
CBERS
CEOP
CEOS
CFP
CGIAR
CGMS
ChloroGIN
CIESIN
CIMA
CIMO
CL
CMAP
CNES
CO2GeoNET
CO2ReMoVe
CoP
CPC
CSIR
CUAHSI
DA
DEM

African Association of Remote Sensing of the Environment
Assessing Climatic change and impacts on the Quantity and quality of Water
Architecture and Data Committee
Aerosol Comparisons between Observations and Models
Agriculture
Asian Institute of Technology
Aircraft Meteorological Data Relay
African Monitoring of the Environment for Sustainable Development
A Network for the Enhancement of the Education and Scientific Research
Asia-Pacific Economic Cooperation
Associated Programme on Flood Management
Asian Pacific Network for Climate Change Research
Architecture
ESA Active LIDAR
Association of Southeast Asian Nations
Italian Space Agency
NASA Active LIDAR
Advanced Very High Resolution Radiometer
Asian Water Cycle Initiative
Beijing 2008 Olympic Games Forecasting Demonstration Project
Beijing 2008 Olympic Games Research and Development Project
German Geological Survey
Biodiversity
ESA p-band radar for above-ground biomass
Specific Support Action (SSA) funded by the EU Sixth Framework Programme and aims
to further develop the EU Biodiversity Research Strategy
French Geological Survey
CApture and geological STORage of CO2
Water Centre for the Humid Tropics of Latin America and the Caribbean
Capacity Building
Capacity Building Committee
Convention on Biological Diversity
China-Brazil Earth Resources Satellite
Coordinated Energy and Water Cycle Observations Project
Committee on Earth Observation Satellites
Call for Participation
Consultative Group on International Agricultural Research
Coordination Group for Meteorological Satellites
Chlorophyll Ocean Globally Integrated Network
Center for International Earth Science Information Network, Columbia University, USA
(CIMA Foundation) International Center of Environmental Monitoring
Joint Commission for Instruments and Methods of Observation
Climate
Merged Analysis of Precipitation
French Space Agency
European Network of Excellence on the geological storage of CO2
Research into Monitoring and Verifying Carbon Dioxide geological storage
Community of Practice
Climate Prediction Center
Council for Scientific and Industrial Research, South Africa
Consortium of Universities for Advancement of Hydrologic Science
Data Management
Digital Elevation Model
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DevCoCast
DI
DIVERSITAS
DLR
EARS
EBONE
EC
EC
ECDC
ECMWF
ECV
EDEN
EEA
EN
EnerGEO
EO
EPS
ERSL
ESA
ESRI
EUMETSAT
FAO
FAPAR
FDPs
FDSN
FLUXNET
FOSS4G
FP6
FP7
FPAR
FRA
GAW
GBIF
GBRDS
GCI
GCOS
GDEWS
GEMS
GEO
GEO_BON
GEOBENE
GeoCapacity
GeoHazData
GEONETCast

GEOSCHEM
GEOSS
GEWEX
GFMC
GFZ
GGMN
GGOS
GIFS
GIS
GISIN

Document 6

Provides processed land and ocean satellite data and value-added products in Developing
Countries
Disasters
An international programme of biodiversity science
German Aerospace Center
Dutch Remote-Sensing Company
European Biodiversity Observation Network
Ecosystems
European Commission
European Center for Disease Prevention and Control
European Centre for Medium-range Weather Forecasts
Essential Climate Variables
Emerging Diseases in a changing European Environment
European Environmental Agency
Energy
Earth observation for monitoring and assessment of the environmental impact of energy use
Earth Observations
Ensemble Prediction System
Environmental Remote Sensing and Image Processing Laboratory
European Space Agency
Environmental Systems Research Institute
European Organisation for the Exploitation of Meteorological Satellites
Food and Agriculture Organization
Fraction of Absorbed Photosynthetically Active Radiation
Forecast Demonstration Projects
International Federation of Digital Seismograph Networks
Network of Regional Networks Integrating Worldwide CO2 Flux Measurements
Free and Open Source Software for Geospacial
European Commission funded projects
European Union 7th Framework Programme
Fraction Photosynthetically Available Radiation
Forest Resource Assessment
Global Atmosphere Watch
Global Biodiversity Information Facility
Global Biodiversity Resources Discovery System
GEOSS Common Infrastructure
Global Climate Observing System
Global Drought Early Warming Systems
Global and regional Earth-system (Atmosphere) Monitoring using Satellite and in-situ
data
Group on Earth Observations
Group on Earth Observations Biodiversity Observation Network
Global Earth Observation Benefit Estimation: Now, Next and Emerging
Assessing European Capacity for geological storage of Carbon Dioxide
Interoperable and distributed metadata system for inventorying hazard maps
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
Goddard Earth Observing System-CHEMistry
Global Earth Observation System of Systems
Global Energy and Water Cycle Experiment
Global Fire Monitoring Center
German National Research Center for Earth Sciences
Global Groundwater Monitoring Network
Global Geodetic Observing System
Global Interactive Forecast System
Geographical Information System
Global Invasive Species Information Network
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GLOBCARBON
GLOBCOLOUR
GLOBCOVER
GMES
GNSS
GOFC-GOLD
GOOS
GOS
GOSAT
GPCC
GPM
GPS
GRIB
GRUAN
GSICS
GSN
GTOS
HARON
HE
HEPEX
IAG
IAS
ICSU
IEEE
IGACO
IGAC-SPARC
IGBP
IGCO
IGOS
IGRAC
IGWCO
IIASA
ILTER
ILWIS
INPE
InSAR
INTA
IOC
IOC
IOCCG
IP3
IPT
IPWG
IPY
IRI
IRIS
ISC
ISCGM
ISDR
ISESCO
ISLSCP
ISO
ISPRS
ISSG
ITC
ITC
ITU
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ESA Global Land Products for Carbon Model Assimilation
ESA Node for Global Ocean Colour
ESA Global Land Cover Service
Global Monitoring for Environment and Security
Global Navigation Satellite System
Global Observation of Forest and Land Cover Dynamics
Global Ocean Observing System
Global Observing System
Greenhouse Gases Observing Satellite
Global Precipitation Climatology Centre
Global Precipitation Measurement
Global Positioning System
GRIdded Binary
GCOS Reference Upper Air Network
Global Space-based Inter-Calibration System
Global Seismographic Network
Global Terrestrial Observing System
Hydrological Applications and Run-Off Network
Health
Hydrological Ensemble Prediction Experiment
International Association of Geodesy
Invasive Alien Species
International Council for Science
Institute of Electrical and Electronics Engineers
International Global Atmospheric Chemistry Observations
International Global Atmospheric Chemistry - Stratospheric Processes And their Role in
Climate
International Geosphere-Biosphere Programme
Integrated Global Carbon Observation
Integrated Global Observing Strategy
International Groundwater Resources Assessment Centre
Integrated Global Water Cycle Observations (former IGOS Water Theme)
International Institute for Applied Systems Analysis
International Long Term Ecological Research network
Integrated Land and Water Information System
Brazilian National Institute for Space Research
Interferometric Synthetic Aperture Radar
Instituto Nacional de Técnica Aeroespacial, Spain
Initial Operating Capability
Intergovernmental Oceanographic Commission
International Ocean Colour Coordinating Group
GEOSS Interoperability Process Pilot Projects
Integrated Provider Toolkit
International Precipitation Working Group
International Polar Year
International Research Institute for Climate and Society
Incorporated Research Institutions for Seismology
International Seismological Centre
International Steering Committee for Global Mapping
International Strategy for Disaster Reduction
Islamic Educational, Scientific and Cultural Organization
International Satellite Land-Surface Climatology Project
International Standards Organization
International Society for Photogrammetry and Remote Sensing
IUCN/SSC Invasive Species Specialist Group
International Institute for Geo-Information Science and Earth Observation
International Training Centre
International Telecommunication Union
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IUCAF
IUCN
IUGG
JAXA
JCOMM
LAI
LAM
LANDSAT
LIDAR
LIS
MEPS
MERIS
MERIT
MODIS
MoU
NADM
NARSS
NASA
NBII
NCAR
NCDC
NCEP
NEPTUNE
NetCDF
NMHS
NPOESS
NPP
NWP
OCO
OECD
OGC
OS
OSFAC
OSS
PAAM
PAGER
PAY
PCTM
POGO
POPs
PROMOTE
PUMA
QA4EO
RAMSAR
RECETOX
RDP
SADC
SAFARI
SAR
SBA
SBSTA
SCOR
SDI
SDI
SDS
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Scientific Committee on Frequency Allocations for Radio Astronomy and Space Science
International Union for the Conservation of Nature and Natural Resources (World
Conservation Union)
International Union of Geodesy and Geophysics
Japan AerospaceExploration Agency
Joint WMO-IOC Technical Commission on Oceanography and Marine Meteorology
Leaf Area Index
Limited Area Model
Earth Resources Technology Satellite
Light Detection and Ranging
Land Information System
Meso-scale Ensemble Prediction Systems
Medium Resolution Imaging Spectrometer
Meningitis Environmental Risk Information Technologies
Moderate Resolution Imaging Spectroradiometer
Memorandum of Understanding
North American Drought Monitor
National Authority for Remote Sensing and Space Sciences, Egypt
National Aeronautics and Space Administration
National Biological Information Infrastructure
US National Center for Atmospheric Research
US National Climatic Data Center
US National Centers for Environmental Prediction
The North-east Pacific Time-series Undersea Network Experiments
Network Common Data Form
National Meteorological and Hydrological Service
National Polar-orbiting Operational Environmental Satellite System
Net Primary Productivity
Numerical Weather Prediction
NASA Orbiting Carbon Observatory
Organization for Economic Cooperation and Development
Open Geospatial Consortium
Open Source
Observatoire Satellitaire des Forêts d'Afrique Centrale
Open Source Software
Protected Areas Assessment and Monitoring
Prompt Assessment of Global Earthquakes for Response
Production, Acreage, and Yield
Parameterized Chemistry and Transport Model
Partnership for Observation of the Global Ocean
Persistent Organic Pollutants
PROtocol MOniTOring (for the GMES Service Element: Atmosphere)
Project supporting African nations in their use of data and services provided by the new
Meteosat Second Generation (MSG) family of European weather satellites.
Quality Assurance Framework for Earth Observation
Convention on Wetlands, Ramsar, Iran, 1971
Research Centre for Toxic Compounds in the Environment
Research and Development Project
Southern African Development Community
Societal Applications in Fisheries & Aquaculture using Remotely-Sensed Imagery
Synthetic Aperture Radar
Societal Benefit Area
Subsidiary Body for Scientific and Technological Advice
ICSU Scientific Committee on Oceanic Research
Space Data Infrastructure
Spatial Data Infrastructure
Sand and Dust Storm
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SELPER
SIF
SIT
SIT22
SPOT
SPOT-VGT
SSC
SST
STC
TerraLib
TerraView
THORPEX
TIGER
TIGGE
TOVS
T-PARC
UIC
UK
UN
UNECA
UNEP
UNESCO
UNESCO-IHE
UNOOSA
UNOSAT
US
USA
USGS
USOFDA
VENUS
VI
WA
WCRP
WDC
WE
WFPHA
WHO
WIGOS
WIKI
WIREC
WIS
WMO
WWRP
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Sociedad Especialista Latinoamericana en Percepción Remota (Latin-American Specialist
Society in Remote Perception)
Standards and Interoperability Forum
Strategic Implementation Team
CEOS Strategic Implementation Team meeting in Tokyo
Système Probatoire d'Observation Terrestre
SPOT Vegetation
Species Survival Commission
Sea Surface Temperature
Science and Technology Committee
Open source GIS software library
GIS application built on the TerraLib GIS library
The Observing-system Research and Predictability Experiment
ESA-launched initiative focusing on the use of space technology for water
THORPEX Interactive Global Grand Ensemble
NOOA TIROS (Television Infrared Observation Satellite) Operational Vertical Sounder
THORPEX Pacific Asian Regional Campaign
User Interface Committee
United Kingdom
United Nations
United Nations Economic Commission for Africa
United Nations Environment Programme
United Nations Educational Scientific and Cultural Organization
Institute for Water Education
United Nations Office for Outer Space Affairs
United Nations Operational Satellite Applications Programme
User Engagement
United States of America
United States Geological Survey
US Office of Foreign Disaster Assistance Project Management
Victoria Experimental Network Under the Sea
Vegetation Index
Water
World Climate Research Programme
World Data Center
Weather
World Federation of Public Health Association
World Health Organization
WMO Integrated Global Observing System
Page or Collection of Web pages designed to enable anyone who accesses it to contribute
or modify content, using a simplified markup language
Washington International Renewable Energy Conference
WMO Information System
World Meteorological Organization
World Weather Research Programme
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