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Final Report on the Status of GEO Flagships and Initiatives 

This document is submitted to the Program Board for information. 

 

1 INTRODUCTION 

To support the development of the 2020-2022 GEO Work Programme, the Secretariat Director, at the 
10th Programme Board meeting, proposed that the Secretariat prepare a report summarizing the current 
status of each of the 24 GEO Flagships and Initiatives. An interim report, covering the four Flagships 
and four of the Initiatives was presented to the 11th Programme Board meeting to confirm the process 
and structure of the report. This document presents the full findings of this review as they are available 
at the time of preparation of the report.  

2 SCOPE 

The intended scope of the review was to include all GEO Flagships and Initiatives. At the end of 2018, 
there were four GEO Flagships and 26 GEO Initiatives. At the GEO-XV Plenary, the role of the 
regional GEOSS Initiatives based on the GEO caucus regions – AfriGEOSS, AmeriGEOSS, Asia-
Oceania GEOSS and EuroGEOSS – was revised to make them into GEO governance bodies, 
removing them from review and oversight by the Programme Board. For this reason, these four 
Initiatives have been excluded from this review. Also, two of the Initiatives – GEO-CRADLE and 
GEO-LDN – were approved as Initiatives only during 2018. These have also been excluded from the 
review at this time. Finally, GEOSS Evolve was excluded from this review as the Therefore a total of 
23 Flagships and Initiatives are included in this review. 

It should also be noted that the sections on GFOI, GEO- CCIOACZ, GEOGLOWS, GOS4POPS, and 
GUOI have not benefitted from review by the Initiatives, either because comments were not received 
by the Secretariat or because there was insufficient time following the discussion with the Initiative 
leads. 

3 PROCESS 

For each Flagship or Initiative, the Secretariat has reviewed readily available information, including 
Implementation Plans (from 2016 or as revised since), monitoring data, 2018 progress reports (where 
available), documentation from the Initiative website and, in some cases, published scientific 
literature. After reviewing the documents, the Secretariat team discussed which elements were well 
documented in written sources and where there were gaps or uncertainties that would benefit from 
discussion with the leads of the Flagship or Initiative. A meeting, either in-person or via 
teleconference, was then scheduled. These meetings were typically between 1.5 and 2.5 hours by 
teleconference, although in a few instances were conducted in-person. In most cases, two or three 
contributors to the Flagship or Initiative participated on these calls, including the Flagship secretariat 
staff person (where relevant), one or more leads of the Flagship or Initiative, and sometimes a 
technical contact to answer questions concerning the data flow.  

The discussions with the Flagships and Initiatives took the form of a semi-structured conversation 
rather than an interview. They usually began by asking the lead to provide a brief summary of the 
current status and results from their perspective. They were also asked whether they had experienced 
any challenges and if there were any concerns with the relationship between the Flagship or Initiative 
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and GEO. As the discussion proceeded, more specific questions were often raised to fill in information 
gaps that had been identified following the review of the documentation. While the Secretariat team 
endeavoured to cover all of the topics that will be described in the next section, care was taken to 
maintain the dialogue. As a result, there may be instances where some information gaps remain, 
although, in the view of the Secretariat, the key issues regarding the status and future of the Flagship 
or Initiative were usually clear. The Secretariat also be observed that nearly all of the Flagship and 
Initiative leads expressed their appreciation for being contacted and for having these discussions and 
have found the process useful and encouraging. A draft summary of the status was prepared following 
each discussion and the draft was shared with the contact persons in the Flagship or Initiative. The 
Secretariat endeavoured to include the changes received to the extent possible, although as a 
Secretariat report and not a GEO report, the Secretariat reserved the right to edit the input received and 
to express in its recommendations the views of the Secretariat, which may not be those of the Flagship 
or Initiative. 

4 STRUCTURE OF THE FLAGSHIP AND INITIATIVE SUMMARIES 

1 Introduction 
 Brief description of the Initiative, including how it originated. 

2 Governance 
 Who are the leaders of the Initiative and its major contributing GEO Members and POs?   
 Brief description of the governance of the Initiative, e.g. steering committee, etc. 
 Is there a Secretariat or coordinator for the Initiative? How is it working?  
 How well is this governance structure working? Are there plans to revise it in the next few 

years?  
3 Operating Environment 

 What are the major organizations in the domain in which the Initiative operates and how 
do they interact?  

 What are the opportunities that the Initiative seeks to realize? 
 How is the Initiative funded and what is the likely continuity of funding? 

4 Outputs, Users and Policy Mandate 
 What are the key results (outputs or key achievements that will lead to outputs) that have 

been realized thus far? 
 Are the outputs discoverable and accessible? What is the data policy for the outputs?  
 What are the intended outputs (products and/or services) that the Initiative produces or 

seeks to produce? Which of these are currently available? 
 Who are the primary intended users/recipients of these outputs?  To what extent are they 

involved in the design and development of the Initiative? 
 What decisions are the users expected to make based on these outputs?  What are the 

expected impacts of such decisions? 
 Have any of these users given the Initiative a political mandate? If not, is the Initiative 

seeking to obtain one? 
5 Relationship with GEO 

 What benefits did the Initiative expect by being part of the GEO Work Programme?  
Which of these have been realized? Which were not realized? 

 What have been the challenges in being part of GEO? What might GEO do to address 
these challenges or to better support the Initiative? 

6 Conclusions and Recommendations to Programme Board 
 Summary of key findings.  
 Recommendations on any aspects of the management of the Initiative or the relationship 

with GEO that have emerged from the analysis. Recommendations on place of the 
Initiative within the GEO Work Programme. 
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Diagrams showing the data flow of each of the Flagships and Initiatives are included in this report 
following the body of each section. 

These diagrams address the following questions: 

 What observations or other data are needed by the Initiative? Which of these data does the 
Initiative current have and which are currently lacking? If data are lacking, how does the 
Initiative intend to obtain them? 

 Are the data currently brokered to the GEOSS Platform? If not, why not?   
 How are the data transformed into the outputs? Are these methods documented and 

shared? Are they currently accessible? If so, where? Are they reproducible? Are they 
scalable globally? 
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GEO Biodiversity Observation Network (GEO BON) 

1 INTRODUCTION 

GEO BON is a network of researchers, stakeholders and a community of practice focusing on 
improving the infrastructure for monitoring biodiversity change so that scientists and decision makers 
have access to better data. When entering its third phase (2016-2019), GEO BON has narrowed its 
focus through the concept of Essential Biodiversity Variables (EBVs) and their application at multiple 
scales in partnership with national, regional and global partners. 

2 GOVERNANCE 

GEO BON is co-chaired by two senior scientists from the German Centre for Integrative Biodiversity 
Research (iDiv) and NatureServe. It includes around 550 contributors from Africa, Americas, Asia-
Oceania and Europe.  

GEO BON has developed a sophisticated governance structure that includes a dedicated Secretariat, an 
extended Management Committee, and an Implementation Committee serving on various levels of 
coordination. The Secretariat includes three dedicated staff: the Executive Secretary, an IT Officer, 
and an administrative assistant. The Management Committee includes the GEO BON Secretariat, the 
co-chairs, the scientific staff working with the secretariat based at iDiv, and Gary Geller. It is 
responsible for GEO BON operations and meets bi-monthly to discuss technical and substantive issues 
regarding GEO BON implementation and coordination. The Implementation Committee is responsible 
for the deliverables of GEO BON. It approves the annual budget and has an executive function. It 
includes members of the Management Committee, Working Group Leads or Task Force Leads and 
Leads of National, Regional, or Thematic BONs. An Advisory Board has been established to provide 
strategic direction and feedback on GEO BON and helps to find funding.  

The GEO BON Secretariat plays important role in coordinating across working groups and networks 
as well as interfacing with conventions such Convention on Biological Diversity (CBD). Since 2014, 
the GEO BON Secretariat is funded by German Centre for Integrative Biodiversity Research (iDiv) 
Halle-Jena-Leipzig based in Leipzig, Germany. In addition to staff salaries, iDiv also provides fund 
for travel and a few meetings for the Secretariat.  

One potential challenge for the GEO BON concerns the sustainability of the funding for the 
Secretariat. When the three-year term of the co-chair is over, the Secretariat might have to be rebuilt in 
another organization where a new co-chair is based. The current Secretariat contract with iDiv will 
expire in 2020. 

3 OPERATING ENVIRONMENT 

The Convention on Biological Diversity (CBD) is the key international agreement in the biodiversity 
domain. The CBD’s strategic plan for biodiversity for 2010-2020 (see Aichi Biodiversity Targets and 
Global Biodiversity Outlook) as well as the post-2020 global biodiversity framework are the main 
framework and product to which GEO BON can contribute. GEO is an observer of CBD and GEO 
BON represent GEO at the CBD CoP meetings. 

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) is a 
key organization in the biodiversity domain, which plays an analogous role in biodiversity that IPCC 
does in climate. IPBES assessments are based primarily on published scientific literature. Via GEO, 
GEO BON is listed as an observer organisation with IPBES (Same as for the CBD) so that GEO BON 
can attend and make interventions at IPBES plenaries and nominate experts for the assessments of 
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IPBES. At working level, GEO BON plays a more active role within the knowledge and data task 
force of IPBES. 

The Global Biodiversity Information Facility (GBIF) is an international organization that maintains a 
repository of biodiversity data from in-situ observations with a focus on species occurrence. GBIF has 
long been a key partner with GEO BON and its data holdings are brokered to the GEOSS Platform. 

GEO BON has identified a unique value through the combination of remote sensing and in-situ data 
via biodiversity models that allow the development and application of EBVs, which are meant to be a 
common language to report on various biodiversity indicators and targets.  

4 OUTPUTS, USERS AND POLICY MANDATE 

For the 2017-2019 period, GEO BON has three expected outputs:  EBVs, BON in a Box, and 
expansion of regional, national and thematic BONs.  

EBV development is an ongoing process. Three EBV classes (Community Composition, Ecosystem 
Structure and Species Populations) have been used to develop seven Global Biodiversity Change 
Indicators which have been endorsed by the 13th CBD Conference of the Parties and included in an 
updated list of indicators  for assessing progress towards the Aichi Biodiversity Targets at the global 
level. These global indictors are expected to support the Fifth Global Biodiversity Outlook in 2020, 
and are being used in the Global Assessment of IPBES. During the 14th CoP of the CBD, GEO BON 
launched the EBV data portal (http://portal.geobon.org/) designed to serve the EBV products directly 
to users. However, access to data associated with EBVs remains an issue. A strategy needs to be 
developed regarding access to authoritative and sensitive data provided by governments. 

BON in a Box  is an online tool catalogue designed to directly serve the needs and interests of national 
governments who need good observational data on biodiversity to effectively fulfill their domestic 
needs (e.g. environmental impact assessment) and international reporting requirements (e.g. CBD 
Targets). BON in a Box is still in pilot phase, and the networking with regional and national BONs 
have been consistently advanced.  

In general, GEO BON has been repeatedly endorsed as a key partner for collaboration by the CBD 
since the 9th session of the Conference of the Parties held in May 2008. GEO BON’s role in 
promoting coherent biodiversity observations with regards to data architecture, scales and standards, 
and observation network planning, has been repeatedly highlighted by CBD protocols and programs. 
CBD’s Environmental Affairs Officer is an active member of the GEO BON Advisory Board, 
providing a strong institutional connection. GEO BON also regularly represents GEO as an accredited 
Observer at CBD plenaries. GEO BON also has Observer status with IPBES and the Ramsar 
Convention. 

5 RELATIONSHIP WITH GEO 

GEO BON is active in organizing sessions and events at GEO Symposia and Plenaries. It is responsive 
to GEO calls on progress reporting and representing GEO at relevant meetings. GEO BON has worked 
with other initiatives such as GEO Wetlands, Blue Planet and GEO GLOWS on thematic BONs. A 
focus of next stage is developing EBVs jointly with these initiatives. GEO BON is also open to 
working jointly on the GEO Knowledge Hub around EBVs, relevant models and in-situ data.  

GEO BON has observed that national representatives to CBD and GEO Principals are not often in 
contact with one another, suggesting a possible role for GEO. A solution may be inviting CBD to 
attend GEO Plenary to make it known to GEO Principals and to request communication with 
countries. 
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6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEO BON has clear recognition from policy organizations in the biodiversity domain and has 
identified a focused strategy that builds on its key strengths. The GEO Secretariat recommends that 
Programme Board consider options for improving the sustainability and continuity of the GEO BON 
Secretariat and whether this could form the basis for a general model for Flagships and Initiatives. 

GEO BON DATA FLOW DIAGRAM 
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GEO Global Agricultural Monitoring (GEOGLAM) 

1 INTRODUCTION 

GEOGLAM originated from participants in the GEO Agricultural Monitoring Task which was 
established in 2007. In 2011, the G20 Agriculture Ministers requested an initiative  with a goal to 
increase market transparency and improve food security by producing relevant, timely and accurate 
information from Earth observations, in response to which GEOGLAM was launched in 2012.  

2 GOVERNANCE 

GEOGLAM  has active participation from over 60 organizations in more than 28 countries and 16 
inter-governmental agencies, encompassing national departments of agriculture, international 
organizations, universities, and research institutions among others. 

The organizational structure of GEOGLAM comprises a Secretariat, an Executive Committee, and 
several ad hoc working groups organized along thematic and geographic lines.  

GEOGLAM is supported by a secretariat located within the GEO Secretariat, which includes a 
Programme Director funded by Germany and Canada, as well as some time from staff in Maryland, 
USA. The GEOGLAM Secretariat has been key to managing the large number of contributors and 
keeping participants aligned in the same direction. While light, the GEOGLAM governance structure 
has demonstrated its effectiveness, binding scores of contributors together based on common interest 
and goodwill towards a common goal. 

3 OPERATING ENVIRONMENT 

The G20 Action Plan on Food Price Volatility and Agriculture is the original policy driver, although 
this has more recently expanded to include food security. As well, since its inception in 2012, the 
policy drivers for all the participating nations have expanded to include SDGs, the Paris Agreement 
and the Sendai Framework. Consequently, since 2018 GEOGLAM has been developing its vision for 
the future to reflect these emerging drivers, which will be reflected in the next GEOGLAM 
Implementation Plan.  

Space agencies, represented by CEOS, provide coordinated access to satellite data. Over the past 5 
years, CEOS has supported GEOGLAM through an ad hoc working group, which will likely transition 
to a more permanent working group of the Land Surface Imaging Virtual Constellation (LSI-VC). 
This will likely broaden the discussion to include definition of analysis-ready data needs and the 
coordination of computational infrastructures and cloud data access. 

Countries have developed their own space-based methodologies and products for agriculture condition 
and crop production, these include: Crop Explorer (USA), CropWatch (China) and MARS Bulletin 
(Europe). Through the crop monitors, GEOGLAM integrates these global and regional products with 
national assessments where available, then develops consensus products that address any differences 
between assessments. Through GEOGLAM, these key information producers are able to negotiate a 
common interpretation and generate one authoritative information product for global use. Over 40 
institutions are involved in monthly teleconferences used to produce CropMonitor. 

In terms of funding, the only direct cash contribution is from Germany for the GEOGLAM 
Programme Director position, and operational funds from Canada (approximately $400k in total). All 
other contributions are in-kind through relevant national and regional programmes. While there is no 
foreseeable risk to loss of the in-kind contribution, the current support for the GEOGLAM Programme 
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Director will expire in November 2019. In the longer term, new funding sources should be identified 
to maintain stable and sustainable operation. 

4 OUTPUTS, USERS AND POLICY MANDATE 

For the global crop condition products, the main input information is the Normalized Difference 
Vegetation Index (NDVI) derived from MODIS data, plus surface soil moisture and precipitation data. 
This is augmented by information from various national to global assessments using a variety of EO 
data products. Finally, for the development of the consensus product, local experts bring in an 
understanding of what is going on in the field.  

GEOGLAM is exploring several new approaches in information production: 

 Transitioning from MODIS to Landsat and Sentinel; 
 Supporting the building of national products consistent with GEOGLAM global products; 
 Transitioning from qualitative assessment to quantitative assessment in areas such as long-

term yield projection; and 
 Developing “essential agriculture variables” for GEOGLAM (for example, cropland mask, 

crop type, acreage). 

GEOGLAM delivers two monthly products:  the Crop Monitor for AMIS (since September 2013) and 
the Crop Monitor for Early Warning (since February 2016). Two additional monthly products are in 
development:  Rice Crop Outlook and Rangeland and Pasture Productivity (RAPP). 

User communities benefitting from GEOGLAM activities include: 

 Public Sector National: national agriculture ministries, statistical agencies, and research 
institutes; 

 Public Sector International:  food security organizations, food aid and capacity development 
agencies; 

 Private sector: producer groups, commodity traders, and agricultural production insurance. 

FAO and AMIS countries (G20 plus seven other major exporting and importing countries of AMIS) 
are using the Crop Monitor for AMIS on a regular basis. GEOGLAM worked closely with the AMIS 
economists to co-design the Crop Monitor for AMIS to ensure the information is understandable and 
actionable by agricultural officials. Building on the AMIS example, a similar process was applied to 
the Crop Monitor for Early Warning, working with food security organizations.  

GEOGLAM has a clear and strong mandate from the G20 Agriculture Ministers. It has contributed to 
the objectives of the G20 Action Plan on Food Price Volatility and Agriculture since 2013, and more 
recently addresses an expanded G20 mandate that encompasses food security. This evolution is 
exemplified in the 2018 G20 Agriculture Ministers statement  

“We undertake to continue support for GEOGLAM's activities on enhancing national 
and global agricultural monitoring using earth observations. We recognize this as 
amongst the key mechanisms to promote transparent markets and food security”.  

As they look to the future,  GEOGLAM is evolving to produce more quantitative metrics intended to 
improve current crop monitors and support the emerging priorities of SDGs, Climate Change and 
Disasters. 

5 RELATIONSHIP WITH GEO 

GEOGLAM is active in organizing sessions/events at GEO Symposia and Plenaries. It is responsive to 
GEO calls on progress reporting and representing GEO at relevant meetings. Given the co-location of 
the GEOGLAM Programme Director with the GEO Secretariat, GEOGLAM has efficient and 
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effective communication with the rest of the GEO Secretariat, the Programme Board and Executive 
Committee. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEOGLAM enjoys strong and stable operations under its current governance structure. Driven by a 
clear policy mandate, it regularly delivers products co-designed and co-produced with the user 
community. The Secretariat recommends that GEOGLAM continue as a Flagship in the next Work 
Programme and that Programme Board look at how it might assist GEOGLAM to expand its network 
by leveraging Regional GEOs and GEO Member Principals. 

 

GEOGLAM DATA FLOW DIAGRAM 
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Global Forest Observation Initiative (GFOI) 

1 INTRODUCTION 

The fundamental objective of the Global Forest Observation Initiative (GFOI) is to assist developing 
countries to develop their technical, human and institutional capacity to monitor their forests and 
account for their own GHG emissions reductions. This objective has been pursued within the policy 
framework of REDD+ (Reducing Emissions from Deforestation and forest Degradation, and the role 
of conservation, sustainable management of forests, and enhancement of forest carbon stocks).  

GFOI originated in the GEO Forest Carbon Tracking (FCT) Task through 2008-2010, which was 
continued as GFOI in 2011-2016. The concept was to use satellite-based observations to provide a 
more objective and comprehensive supplement (or alternative) to traditional ground-based forest 
assessments.  

2 GOVERNANCE 

GFOI is governed by a Lead team comprising Australia, Norway, UK, USA and World Bank, FAO 
and CEOS. The GFOI Secretariat, initially established within the GEO Secretariat, is currently based 
in FAO. A programme coordinator manages day-to-day operations. 

3 OPERATING ENVIRONMENT 

REDD+ emerged in UNFCCC negotiations in 2005 as a means by which developed countries would 
compensate developing countries for reducing deforestation and forest degradation. The concept was 
based on verifiable emissions reductions, with the funding originally expected to come from global 
carbon markets. The Bali Action Plan of 2007 included a plan which would allow REDD+ credits to 
offset emissions under a global cap and trade system. In this context, the idea of using satellite-based 
EO to provide objective evidence to support verification appeared to have great potential. 

Developments since that time have made this operating environment less clear. First, the objective of 
REDD+ has broadened over time from a narrow focus on offsetting carbon emissions to a range of co-
benefits / non-carbon benefits such as enhancing biodiversity, protecting local livelihoods and 
indigenous rights, and strengthening climate adaptation. The addition of these other objectives makes 
the task of verification much more difficult and more reliant on non-satellite-based data sources. 
Second, early ideas for creating markets for forest climate services have run into practical difficulties 
of implementation. It has proven very difficult to find a way to reward or compensate households and 
businesses for their actions and so more traditional policy tools like regulations remain the main tools. 
This trend undercuts some of the original rationale for REDD+. Third, funding for REDD+ was 
originally expected to come from carbon markets, but this idea has largely been abandoned since the 
Paris Agreement is based on nationally-determined contributions rather than caps. Instead, funding for 
REDD+ activities increasingly comes through international aid envelopes and possibly the Green 
Climate Fund. In this context, REDD+ is in direct competition with other adaptation and mitigation 
mechanisms. Further, aid budgets typically address a much broader range of concerns, such as 
agricultural practices, economic development, social issues, and so on.  

Key organizational players in this domain include: (i) the United Nations Collaborative Programme on 
Reducing Emissions from Deforestation and Forest Degradation in Developing Countries (UN-
REDD); (ii) the Forest Carbon Partnership Facility (FCPF); and (iii) the FAO, which is the co-
custodian agency (with UN Environment) for SDG target 15.2 regarding deforestation and forest 
management.  FAO conducts its own Forest Resource Assessment, which uses traditional forest 
accounting methods. 
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4 OUTPUTS, USERS AND POLICY MANDATE 

The major outputs of GFOI are the Methods and Guidance Document (MGD) and its online 
companion tool REDDcompass. These products provide methodological advice for countries wishing 
to make use of remotely sensed and ground-based data for forest monitoring and reporting of reduced 
emissions from deforestation, forest degradation and associated activities. 

GFOI runs workshops in countries, particularly tropical forest nations, to advance uptake of MGD.  It 
is not clear which countries have adopted the Methods and Guidance for REDD+. 

In terms of a policy mandate, there is no evidence of official recognition or endorsement from REDD+ 
or international Conventions. 

5 RELATIONSHIP WITH GEO 

The GFOI Programme Office has had little contact with the rest of the GEO community since its 
transfer to FAO and mentions GEO only in the context of its origin. From GFOI’s perspective, the 
transition was not well handled by GEO, which created a sense of abandonment within GFOI. The 
assumption arose that GFOI was being left on its own. 

More recently, GFOI has had some contact with the GEO Secretariat, including providing partial 
information in response to the 2017 call for monitoring data. However, the GFOI project coordinator 
has stated that the benefits of a continuing association with GEO are not clear.  

During a teleconference with GFOI as part of the fact-finding process, the GEO Secretariat proposed a 
renewed relationship between GFOI and GEO, which could include such elements as: 

 Expanding GFOI’s role to encompass a broader vision on forest monitoring beyond forest 
carbon tracking, linking forest protection to more general land use policies; 

 Strengthening linkages between GFOI and other relevant initiatives such as GEO BON and 
GEOGLAM, to better support an integrated land systems approach in GEO; 

 Providing support for policy linkage with SDGs process in addition to REDD+ 
 Providing more support for countries to apply the Methods and Guidance of GFOI, by 

developing replicable and efficient case studies that will be enabled by the coming GEOSS 
knowledge hub; 

 Providing access to common GEO resources such as free cloud services offered by 
commercial sectors; and 

 Providing a platform for GFOI to address the whole GEO community. 

In return, GFOI would be expected to provide clearer acknowledgement of its relationship with GEO 
in its publications and website, accept oversight from GEO governance bodies (including GEO 
Executive Committee and Programme Board), and provide information through annual reporting 
processes.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

The relationship between GFOI and GEO appears to have reached a point where a decision is required 
by GFOI and its funders whether to continue to be included in the GEO Work Programme. Given that 
the call for Implementation Plans for the 2020-2022 GEO Work Programme has been issued, the next 
steps will depend on whether the GFOI team chooses to submit an Implementation Plan. 
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GFOI DATA FLOW DIAGRAM 
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Global Observation System for Mercury (GOS4M) 

1 INTRODUCTION 

The Global Observation System for Mercury (GOS4M) aims to:  

 Increase the availability and quality of Earth observation data and information to contribute 
to the tracking of mercury released to the global environment and, where appropriate, 
anticipate changes to the environment;  

 Harmonize metadata production, archiving and sharing data from the mercury network; and  
 Develop advanced services in support of policy mandate through the Minamata Convention. 

GOS4M was formerly a subtask under HE-02 "Tracking Pollutants" in the GEO 2009-2011 and 2012-
2015 Work Plans. It was accepted as a GEO Flagship in the 2017-2019 GEO Work Programme. 

2 GOVERNANCE 

GOS4M is led by the Italian National Research Council (CNR). The GOS4M governance structure is 
under discussion by participants, in particular the United States and Canada; the governance document 
is in its quasi-final revision stage. There is at present no Secretariat for GOS4M apart from the 
Initiative lead. 

The core network of GOS4M appears to be Europe-centred, with key contributions from the FP7 
project Global Mercury Observing System (GMOS). The Initiative’s aim to “federate” the various in 
situ mercury monitoring networks appears to be very challenging. GOS4M seeks GEO support on this 
through GEO Member Principals. 

3 OPERATING ENVIRONMENT 

The Minamata Convention, negotiated from 2010, adopted in 2013, and entering into force in 2017, is 
the global treaty to protect human health and the environment from the adverse effects of mercury. It 
aims to do this by controlling anthropogenic releases of mercury throughout its life cycle. Countries 
signing the Minamata Convention have the obligation to maintain an up-to-date inventory of 
anthropogenic mercury releases. The Global Mercury Assessment is the key channel for reporting on 
the status of Convention implementation.  

The Conference of the Parties (COP) to the Minamata Convention assesses the effectiveness of the 
Convention’s provisions. To facilitate this assessment, an expert group was created to produce 
comparable monitoring data on the presence, movement and trend of mercury in the environment and 
biota. GOS4M seeks official recognition as a provider of key information to the Convention for 
simulating and projecting the transport and fate of mercury and of human exposure levels.  

Key providers of mercury monitoring data include the major regional and national networks: GMOS, 
the Asia Pacific Mercury Monitoring Network (APMMN), the European Monitoring and Evaluation 
Programme (EMEP), the Mercury Deposition Network of the United States National Atmospheric 
Deposition Program (NADP), and the Canadian Air and Precipitation Monitoring Network 
(CAPMoN). 

Resources for implementing GOS4M are primarily derived from the European Commission 
programme European network for observing our changing planet (ERA-PLANET). This programme is 
intended to strengthen use of Earth observation in Europe, consistent with participation in GEO and in 
the Copernicus initiative. The Integrated Global Observing Systems for Persistent Pollutants (IGOSP) 
project funded within ERA-PLANET is supporting GOS4M implementation through in-kind and cash 
resources of around 8.3 M€ (33% of EU top-up fund and 66% of in-kind). Additional resources are 
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derived from Global Environment Facility (GEF) projects within the UN Environment Fate and 
Transport (F&T) partnership activity and other ongoing collaborative projects. 

4 OUTPUTS, USERS AND POLICY MANDATE 

The GOS4M data inputs mostly involve in situ EO data from ground-based, ship-based and airborne 
sensors, although the team is starting to examine the use of satellite-based sensors to detect mercury 
presence through proxy substances. These data are used to calibrate and validate global models of 
mercury concentrations and movement. The methods and tools used are based on a rich scientific 
literature and GOS4M aims to create a virtual laboratory to enhance the reproducibility of their results. 
Further details on the data flow may be found in the GOS4M Data Flow Diagram in Annex A. 

Expected outputs of GOS4M include: (i) a portal for information discovery; (ii) new web services for 
reporting information, for example, atmospheric concentrations in different regions, mercury 
deposition and releases in different environmental media (e.g. soil, oceans) and mercury in biota; (iii) 
a set of tools developed to include stakeholder participation in information discovery, for example, to 
help pregnant women to decide how much and which fish to include in their diet.   

The portal for information discovery is realized through the GEOSS Platform. A virtual laboratory is 
in development to enable data, model and tool access, as well as estimation of the impacts of different 
policy scenarios.  

The expected users of GOS4M services include Parties of the Minamata Convention, global 
environmental organizations such as UN Environment, and health organizations such as the WHO. 

GOS4M is principally aimed to support the Minamata Convention Articles 19 and 22. The GOS4M 
team has been providing technical support to the Minamata Convention Secretariat, Global Mercury 
Fate and Transport Partnership of UN Environment’s Global Mercury Partnership (UNE F&T) and the 
Expert Group on Effectiveness Evaluation of the Minamata Convention. GOS4M is referenced in the 
“Global Mercury Assessment 2018 – Draft Technical Background Document” and in the “Report of 
the Ad Hoc Group of Experts on Effectiveness Evaluation”. 

Currently, GOS4M is working with the Minamata Convention Secretariat and GEO Secretariat on 
organizational arrangements prior to the COP2 meeting in late November 2018. This will be followed 
by the pursuit of a formal policy mandate from Minamata Convention. 

5 RELATIONSHIP WITH GEO 

GOS4M is active in organizing sessions and events at GEO Symposia and Plenaries. It is responsive to 
GEO calls on progress reporting and in representing GEO at relevant meetings.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GOS4M has a key policy driver and has been working closely with the custodian agency, although a 
formal policy mandate has yet to be obtained. Most of its planned products and services are still in 
development.  

The Secretariat recommends that GOS4M remain as a GEO Flagship, but notes that this classification 
may have been premature in 2017. Programme Board should follow up with the GOS4M leadership to 
determine what support might be helpful in confirming a policy mandate, particularly engagement 
with GEO Principals, regarding cooperation among the various monitoring networks. 
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AquaWatch 

1 INTRODUCTION 

Built upon the GEO Water Quality Community of Practice, the AquaWatch Initiative was launched in 
2016 with a goal to develop and build the global capacity and utility of Earth Observation-derived 
water quality data, products and information to support water resources management and decision 
making. 

2 GOVERNANCE 

AquaWatch is led by the University of Wisconsin and NOAA (US), with contribution from over 50 
individuals from the United States as well as from other countries. A secretariat (part-time) conducts 
the daily operation of AquaWatch. A Steering Committee was established to expand the partnership 
and leadership. Currently Ghana, India, Switzerland, UK, USA and UNESCO are represented on the 
Steering Committee. There are five working groups which focus respectively on: a) Outreach and 
Engagement; b) Observations and Data; c) Products and Information, d) Distribution, Access and 
Visualization; and e) Education and Capacity Building. 

By this governance structure, AquaWatch is able to connect countries and organizations working on 
water quality issues. It also keeps close touch with the UN Environment programme Global 
Environment Monitoring System for Water (GEMS/Water), which is responsible for SDG 6.3.2 
(Proportion of water bodies with good ambient water quality). 

3 OPERATING ENVIRONMENT 

As mentioned above, UN Environment is the custodian agency of SDG 6.3.2 and GEMS/Water 
maintains a global water quality monitoring network and database (GEMStat) which is based on 
voluntary data submissions from governmental and research monitoring programs. This database lacks 
comprehensive global spatial and temporal coverage due to capacity constraints of its partners as well 
as missing data exchange standards. AquaWatch aims to support the development of water quality 
data products and data fusion techniques to improve GEMStat’s data coverage, as well as to develop 
case studies and support capacity building efforts. The conversation between GEMStat and 
AquaWatch is ongoing and AquaWatch is seeking a seat in the GEMs/Water board.   

UNESCO contracted EOMAP GmbH & Co. KG for a 1-year project to develop a World Water 
Quality Portal (http://worldwaterquality.org/) using satellite-based earth observations. A global set of 
parameters in 90m spatial resolution is provided on a continental base for each of the UNESCO 
Regions. Access to time series products in 30m spatial resolution is available for pilot regions, one per 
continent, covering the year 2016. The World Water Quality Portal has a user-friendly interface 
although the products were not verified by ground data and the maps are static. AquaWatch seeks to 
build an operational water quality portal that builds on this UNESCO framework. 

There are some other efforts relevant to the fresh water quality subject, including the CEOS Water 
Portal and the Global Lakes and Wetlands Database. The niche for AquaWatch is in situ data 
validation for remote sensing products on water colour, chlorophyll, surface temperature and so on – it 
will provide methodologies, validation tools and algorithms that are fit-for-purpose for the community. 
The collaboration with UNEP and/or UNESCO is essential to leverage existing efforts as well as get a 
policy mandate potentially. 
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The AquaWatch secretariat is supported by NOAA. Website development is supported by Australian 
Commonwealth Scientific and Industrial Research Organization (CSIRO). Other contributions (time 
and travel) are provided in-kind by partners.  

4 OUTPUTS, USERS AND POLICY MANDATE 

The AquaWatch data flow is illustrated in the diagram in Annex A. 

AquaWatch defined a 10-year plan <https://www.geoaquawatch.org/work-packages/>  during 2017-
2019 which include the following outputs: a) water quality project inventory; b) baseline global water 
quality products; c) local/regional prototype project demonstration; and d) initial demonstration of 
global water quality monitoring services. Outputs a) and c) have been achieved and are available on 
the AquaWatch website. Output c) takes the form of a booklet highlighting the functionality of 
prototype projects that include in situ data, remote sensing data and modeling. It will be used to inform 
potential end users about available functionality in water quality monitoring and forecasting and spur 
interest and funding for the development of new AquaWatch prototype projects. 

Users of water quality monitoring information include scientists, industry, UN organizations, 
environmental managers, regulators, policy makers, non-governmental organizations, non-profit 
organizations and recreational users.  

Engagement of these users has started while inventorying water quality projects and demonstrating the 
local services. Moving forward, AquaWatch will seek to involve end users in the Steering Committee 
and Working Groups. Users will be directly involved in the identification and development of 
AquaWatch services to ensure that services are functional and tailored to their needs. 

AquaWatch has been in contact with UN Environment and UNESCO regarding collaboration, out of 
which a global policy mandate for AquaWatch may potentially emerge. 

5 RELATIONSHIP WITH GEO 

AquaWatch has been active in organizing events at GEO meetings and is responsive to GEO calls on 
reporting.  During the conversation with the GEO Secretariat, indicated their interest in: 

 Maintaining regular communication with the GEO Secretariat; 
 Connecting with other relevant Initiatives and Flagships (facilitated by GEO Secretariat);  
 Learning from other Initiatives about realistic planning which aligns with available 

resources; 
 Having the opportunity to present at Plenary and other GEO meetings; and 
 Fundraising facilitated by GEO Secretariat as a co-applicant. 

AquaWatch is trying to build its own knowledge hub. Further discussion on harmonizing this work 
with the GEO Knowledge Hub should be pursued. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

AquaWatch has a clear scope and objectives, with a comprehensive understanding of existing efforts 
in the community. Engagement of end users and political users are ongoing and need to be further 
strengthened. The Secretariat recommends that Programme Board consider the common management 
issues raised by AquaWatch and support the identification of solutions. 
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Earth Observations for Ecosystem Accounting (EO4EA) 

1 INTRODUCTION 

EO4EA seeks to integrate the use of Earth observations into the UN Statistical Commission’s System 
of Environmental and Economic Accounts - Experimental Ecosystem Accounts (SEEA-EEA). It also 
intends to provide governments with tools on ecosystem account reporting, development planning,  
environmental assessment, and policy options relevant to natural capital and ecosystem services. 

2 GOVERNANCE 

EO4EA is led by the GEO Participating Organization Conservation International (CI), with 
contributions from Canada, Mexico, Netherlands, United States (including NASA, NOAA and 
USGS), European Environment Agency, European Space Agency, World Bank, FAO, UN Statistics 
Division and Esri, among others. The leadership role transferred from the US State Department to CI 
in 2018. The current Steering Committee, which includes major policy stakeholders such as the UN 
Statistics Division, is expected to revise the governance structure in May 2019. 

3 OPERATING ENVIRONMENT 

The UN Statistical Commission established SEEA to enable the integration of economic and 
environmental information into a common framework. The Experimental Ecosystem Accounts (EEA) 
is one component of SEEA, although the development of these accounts are not as advanced as those 
in the SEEA “Central Framework”. While the accounts in the Central Framework look at individual 
ecosystem components and their interactions with the economy separately, the EEA looks at these 
components from an ecosystem perspective.  

The current SEEA-EEA guidelines for ecosystem accounting are being revised, with the new version 
expected to be published in 2020. This presents an opportunity to introduce and refine EO-based 
indicators and methodologies into the new guidelines.  Ultimately, the goal for the EEA is to develop a 
statistical standard that countries can use to assess the contribution of ecosystems to their respective 
economies. At last count, over 70 country governments have expressed their intention to apply 
ecosystem accounting. 

The World Bank leads the Wealth Accounting and the Valuation of Ecosystem Services (WAVES) 
partnership which aims to integrate consideration of natural resources in their development planning 
and national economic accounts through ecosystem accounting. WAVES utilizes the SEEA-EEA in all 
natural capital accounting efforts sponsored by the Bank. 

EO4EA, by formally assisting the ecosystem accounting community in the development of an agreed 
system of classifications for land cover, land use and ecosystem types, will potentially provide 
globally coherent, consistent and comparable measures for SEEA-EEA.  

Coordination of EO4EA is funded by USGEO through NASA for next three years (400k USD starting 
from September 2018). Contributions from other partners are in-kind. 

4 OUTPUTS, USERS AND POLICY MANDATE 

The expected outputs of EO4EA include: a) an overview on the use of EO data in current ecosystem 
accounting efforts; b) EO-based methods for measuring ecosystem extent and condition; c) EO-based 
methods for measuring ecosystem services; and d) pilot projects to test improved data and methods of 
using EOs for ecosystem accounting. 
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Some groundwork has been done by CI and other partners, for example, CI has launched a pilot in 
Liberia to demonstrate that ecosystem accounting can be done in countries that currently do not have 
the typically required capacity, but whose sustainable development plans rely heavily on ecosystems 
and their services. In early 2019, the EO4EA website will be launched with case studies on Indonesia, 
Liberia and the United States. 

The targeted users of EO4EA products and services include statistical agencies and ecosystem 
accountants, environmental and ecological economists, geographers, geo-spatial data experts, 
ecologists, resource and land managers and policy makers. Opportunities will be provided for users to 
participate in the Initiative. 

Although there is no official policy mandate for EO4EA yet, although there may be potential through 
the UN Statistics Division.  

5 RELATIONSHIP WITH GEO 

EO4EA has been active in engaging GEO community. The team has talked to GEO BON on 
biodiversity, GEO ECO on ecological delineation and also works with AmeriGEOSS closely. The 
EO4EA team requests to have closer communication with the GEO Secretariat and the rest of the GEO 
community.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

EO4EA identified a policy direction from the very beginning, although it is still at an early stage of 
project development and coordination. With key policy stakeholders like UN Statistics Division now 
as key actors in the process, it has the potential to contribute to ecosystem accounting at the level of 
the global standard and at the level of national practice. The Secretariat recommends the Programme 
Board review the Implementation Plans for Initiatives and Flagships relevant to biodiversity and 
ecosystems together, to ensure that appropriate linkages are realized. It may also be useful to organize 
a dedicated session, perhaps at the GEO Symposium, to clarify the respective areas of focus of each 
activity and their interdependencies. 
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Earth Observations for the Sustainable Development Goals 
(EO4SDG) 

1 INTRODUCTION 

Launched in 2016, Earth Observations for the Sustainable Development Goals (EO4SDG) works with 
GEO Members, Participating Organizations, and other GEO Initiatives and Flagships to integrate 
Earth Observations (EO) in national SDG monitoring and implementation processes. Beyond 
broadening interest and awareness of EO support to the SDGs, and increasing skills and capabilities in 
uses of EO for the SDGs and their broader benefits, EO4SDG focuses on developing examples and 
use cases where countries have adopted and integrated EO into SDG processes. EO4SDG also serves 
to “federate” GEO’s Work Programme activities that include an SDG element to increase SDG-related 
knowledge sharing and practical application across more than 100 UN Member States working with 
GEO and the extended EO community.   

2 GOVERNANCE 

EO4SDG is led by Japan (JAXA), Mexico (INEGI), and USA (NASA), with participation from 
approximately 30 GEO Members and Participating Organizations (http://eo4sdg.org/about-
eo4sdg/leadership-and-contributors/). An Executive Secretary, supported by the U.S. (NASA), 
coordinates EO4SDG activities and helps expedite the EO4SDG workings, progress, and results.  By 
monthly calls, outreach meetings and projects, EO4SDG interacts proactively with GEO Members, 
Participating Organizations, other GEO initiatives, as well as custodian agencies responsible for SDG 
indicators of relevance to their thematic expertise or mandate. During 2016-2018, EO4SDG has been 
one of the most active initiatives in the Work Programme. 

3 OPERATING ENVIRONMENT 

At the global level, the UN Statistical Commission is the oversight body of SDG efforts supported by 
the UN Statistics Division (UNSD). UNSD maintains the SDG Indicators Global Database 
(https://unstats.un.org/sdgs/indicators/database/), which makes regional and global aggregates and 
country data and metadata available. In 2015, the UNSC created the Inter-agency Expert Group on 
SDG Indicators (IAEG-SDGs) to develop and implement the global indicator framework for the Goals 
and targets of the 2030 Agenda. The IAEG-SDGs classifies all indicators into three tiers based on their 
level of methodological development and the availability of data for tracking progress against them. 
To tackle specific topics relevant to the SDG indicator implementation, the IAEG-SDGs formed the 
Working Group on Geospatial Information (WGGI). EO4SDG participates in the WGGI and is 
actively involved in supporting a task stream of this working group titled, “Application of Earth 
Observations for the SDG Indicators.” 

SDG custodian agencies, usually UN bodies (and in some cases, other international organizations), are 
responsible for compiling and verifying country data and metadata for specific indicators, and for 
submitting the data, along with regional and global aggregates, to UNSD. The agencies are also 
responsible for developing international standards and recommending global monitoring 
methodologies to enable comparability across country data on SDG indicators. It is thus critical for 
EO4SDG, and the entire GEO community, to work with custodian agencies to include EO in 
respective methodologies of SDG indicators.  

EO4SDG collaborates with global initiatives that facilitate the dissemination of best practices, and 
promote integrated approaches to address the economic, social, and environmental aspects of the 2030 
Agenda. Examples of such initiatives include: the Sustainable Development Solutions Network 
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(SDSN), the UN Committee of Experts on Global Geospatial Information Management (UN-GGIM), 
and the Global Partnership for Sustainable Development Data (GPSDD). 

Countries are at the center of SDG monitoring and reporting and oversee the SDG process via their 
national statistical systems, line ministries, and other national institutions. National statistical systems, 
and in particular national statistical offices (NSOs), play a pivotal role in this process, and in 
particular, in the areas of data collection, coordination, validation, and reporting of statistics for the 
SDGs. At the national level, it is essential for the GEO representative organizations to engage with the 
respective NSOs in their efforts to extend EO uses in national SDG analysis and reporting. In addition, 
communication with national mapping agencies (NMAs) is key to enable the sharing of information, 
and proper guidance, on the quality and quantity of official geospatial data of SDG relevance, 
available at country level. 

EO4SDG is funded for the coordination effort by NASA. National projects are funded by participating 
GEO Members and Participating Organizations (POs). 

4 OUTPUTS, USERS AND POLICY MANDATE 

The data flow of EO4SDG is illustrated in the diagram in the next page. Currently, EO4SDG 
coordinates the  flow of data that are provided by participating GEO Members and POs. 

EO4SDG has made progress on most of the quantitative breakdown objectives set against its three 
goals, outlined in the 2016-2020 Implementation Plan.  

Goal I: Demonstrate how Earth observations, geospatial information, and socioeconomic and 
other data contribute in novel and practical ways to support achievement of the SDGs. 

Goal I focuses strongly on the development and uptake of quality methods using EO for the SDGs, 
associated targets, and the global indicator framework. The initiative has identified targets and 
indicators best served by EO, and is working to integrate EO data in global SDG processes. As a result 
of EO4SDG and supplemental activities,  the IAEG-SDGs has reclassified three indicators from Tier 
III to Tier II, in recognition that they now have internationally accepted methodologies and identified 
data sources for tracking progress against them. These include indicators 6.6.1: Change in the extent of 
water-related ecosystems over time, 6.3.2: Proportion of bodies of water with good ambient water 
quality, and 15.3.1: Proportion of land that is degraded over total land area. Additional progress has 
been made towards further scaling the use of EO in support of indicator 11.3.1: Ratio of land 
consumption rate to population growth rate (Tier II).  

EO4SDG directly conducts projects for method development, distribution and adoption. There are 
several on-going projects including, among others:  

 A project on using EO to monitor changes in the spatial extent of wetlands in Uganda. This 
project is led by the Ramsar Center in East Africa in collaboration with the European Space 
Agency (ESA), the Bureau of Statistics in Uganda, and GEO Wetlands, among others. 

 A project on integrating EO and national statistics for mapping changes in urban extent, 
population, and the urban indicator 11.3.1. This project is led by NASA and Conservation 
International, in collaboration with UN Habitat and individual countries.  

 A series of projects supporting the use of EO for monitoring SDG 6: Clean water and 
sanitation, and in particular: changes in spatial extent and quality of open water bodies. This is 
a collaborative effort among the UN Environment Programme, individual countries (including 
ministries and NSOs), NASA, the European Commission’s Joint Research Center (JRC), 
ESA, and Google Earth Engine, among others.  

 A project to develop capacity for implementing the Mexican Geospatial Data Cube, a 
collaboration between Mexico (INEGI) and Australia (Geoscience Australia). This project 
aims to enable processing and analysis of EO to help generate useful information for surveys, 
censuses and in support of SDG analysis and reporting.   
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 A project led jointly by JAXA and the Japan International Cooperation Agency (JICA) 
involving the implementation of a ‘Forest Early Warning System in the Tropics (JJ-FAST)’. 
This web-based system monitors tropical forests every 1.5 months. As of June 2018, the 
system’s service coverage was expanded to include 77 countries. 

 

Goal II: Increase skills and capabilities in uses of Earth observations for SDG activities and 
their broader benefits. 

Goal II improves underlying capabilities with EO, focusing especially on support to countries and 
stakeholders in the implementation of methods using EO to address the 2030 Agenda. Examples of 
EO4SDG activities in support of this goal include online webinars (http://eo4sdg.org/what-we-
do/capacity-building/) and in person trainings.  

As part of the eighth session of the UN-GGIM, EO4SDG worked with UN-GGIM Americas, Mexico 
(INEGI), the NASA Applied Sciences Remote Sensing Training program (ARSET) and other 
contributors to run a training workshop focused on water, land cover, and land degradation and their 
related SDG indicators. In addition, in January 2018, a workshop on "Implementing and Monitoring 
the Sustainable Development Goals in the Caribbean: The Role of the Ocean," brought together GEO 
Initiatives (including EO4SDG), governments of the Caribbean Small Island Developing States, UN 
Agencies, and regional non-governmental organizations. This led to the development of a "geospace 
for SDGs”, a grass-root driven, bottom-up approach complementary to the government-driven, top-
down approach to the implementation of the 2030 Agenda. 

EO4SDG also engages in efforts that support the development of data infrastructures and platforms to 
enable integration of EO into national data streams and decision support systems. Examples of such 
efforts include: the Trends.Earth tool and Urban Mapper web interface, the African Regional Data 
Cube, and  Google Earth Engine applications, among others. This aligns with the planned SDG EO/GI 
interactive knowledge resource and the proposed GEO Knowledge Hub. 

Goal III: Broaden interest and awareness of Earth observations support to the SDGs and 
contributions to social, environmental, and economic benefits.  

The initiative released a website (http://eo4sdg.org), which serves as a GEO community resource; a 
resource for the UN SDG community; as well as a resource for national government institutions and 
other stakeholders with a role in the SDG monitoring and implementation process. EO4SDG has 
participated in several UN events, including meetings of the UN Statistical Commission (UNSC), the 
UN High Level Political Forum (HLPF), and the UN World Data Forum, among others. Furthermore, 
the initiative has published technical briefs, handbooks, journal articles, and case studies on how EO is 
combined with statistics and other data sources to address specific SDGs. Relevant publications, 
primers and technical briefs can be found on the EO4SDG website under ‘Get More Information’.   

End-Users 

EO4SDG end-users include: NSOs, NMAs, line ministries, international statistical agencies, UN 
entities, as well as GEO Community Activities, Initiatives and Flagships.  

5 RELATIONSHIP WITH GEO 

EO4SDG is one of most active Initiatives, which interacts on a frequent basis with the GEO 
Secretariat and the Programme Board. EO4SDG aims to get more countries as well as additional GEO 
Initiatives and Flagships to actively contribute towards its goals and objectives. To date, the in-depth 
involvement of stakeholders has been slower than expected due to the complexity of the UN process. 
Contributions from coordination efforts among the GEO Principals and the entities responsible for the 
SDGs remain untapped.   
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6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

EO4SDG has been serving as a communication function of a federated approach to share smart 
practices, provide guidance and encourage consistent EO uses in support of the 2030 Agenda. The 
GEO Secretariat recommends that the Programme Board consider solutions for reinforcing country 
engagement in EO4SDG, highlighting the role of the GEO Principals in coordinating with their 
respective NSOs, NMAs, and line ministries. EO4SDG can benefit from the support of the GEO 
Secretariat in its efforts to connect with additional GEO Work Programme Activities that include an 
SDG element, to increase SDG-related knowledge sharing across the GEO Work Programme. 

 

EO4SDG DATA FLOW DIAGRAM 
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Tools and Methods
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GOAL I Demonstrate how Earth observations, geospatial information, 
and socio‐economic and other data contribute in novel and practical 
ways to support achievement of the SDGs. 

• By 2016 determine Targets and Indicators best served by Earth 
observations.

The Initiative establishes priority areas for the development of 
methods, applying Earth observations to the SDGs.
• Propose that IAEG accept seven methods by 2018 and ten 

methods by 2020.  
The Initiative seeks to ensure that EO‐integrated SDG methods are 
endorsed and meet the statistical community’s standards. 
• Produce effective methods for five SDGs by 2018 and eight 

SDGs by 2020.
The Initiative seeks a spread across environmental, social, and 
economic themes.
• Generate one example per continent by 2017 and uptake of 

two methods within each continent by 2019.
The Initiative strives to ensure geographic breadth of the methods 
and broad distribution.  
• Develop a SDG EO/GI interactive knowledge resource.
The Initiative seeks to develop its website into a dynamic, web‐based 
resource that provides information on data sources, platforms, 
metadata guidelines, best practices, and country experiences per SDG 
target and indicator that is supported by EO.

EO4SDG has published technical briefs, handbooks, and case studies 
on how EO is combined with statistics and other data sources to 
address specific targets and indicators. EO4SDG  contributed input to 
the Committee on Earth Observation Satellites (CEOS) EO Handbook 
on SDGs, which was released at the UN Statistical Commission 
Meeting in March 2018. 

Users:
National Statistical Offices (NSOs), National Mapping Agencies 
(NMAs), line ministries, international statistical agencies, UN 
entities, GEO Community Activities, Initiatives and Flagships

Among various tools that enable scaling of EO uses for the SDGs, 
Conservation International has developed an open source tool (Trends.Earth) 
that allows users to measure and report on land degradation, and urban‐
related, indicators. EO4SDG  is working with the UN IAEG‐SDGs WGGI to 
develop technical guidelines for NSOs to integrate EO into national statistical
processes.

By 2030, the Group on Earth Observations envisions a world in which uses of Earth observations (EO) and geospatial information to support 
progress on the Sustainable Development Goals (SDGs) are valuable, routine and customary. In the first five years of the Agenda, GEO 
envisions that the foundation has been laid for governments and organizations to capitalize fully on the benefits Earth observations provide to 
monitor, plan, and report on the SDGs through 2030.  Achieving this vision also implies that countries and stakeholders have timely access to 
needed data and information, and they can seamlessly integrate them where applicable – that data is openly available, especially where 
achieving SDGs requires multi‐national or regional approaches and coordination

Note: Depending on the Goal and the Country , accessibility to in situ 
data  can be challenging. Additional challenges include institutional 
coordination, inadequacy of funding, capacity, as well as data issues.
EO4SDG needs support from the GEO SEC to incentivise countries  
and other GEO FS‐ IS to get actively involved.
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GEO Carbon and Greenhouse Gases Initiative (GEO-C) 

1 INTRODUCTION 

GEO-C was initiated in 2016 based on the legacy of the previous carbon Tasks in the GEO 2006-2015 
Work Plans and the GEO Carbon Strategy published in 2010. GEO-C aims to promote interoperability 
and foster integration in the sector of greenhouse gas measurements as well as carbon stocks and 
fluxes. GEO-C builds on existing initiatives and networks to support their continuity and coherence 
and facilitate their cooperation, in order to realize a comprehensive, globally coordinated carbon and 
greenhouse gas observation and analysis system. 

2 GOVERNANCE 

As a relatively new Initiative, GEO-C has focused on engaging key stakeholders from policy, research 
and observation communities. The GEO-C Steering Committee was established in February 2018, 
with members representing UNFCCC, IPCC, CEOS, ICOS, GCOS, and WMO among others.  

In 2018, the GEO-C Secretariat moved to ICOS, which committed in-kind resource to support the 
daily operation of GEO-C.  

Following the teleconference between the GEO and GEO-C Secretariats, the GEO-C Secretariat 
received a positive response on a funding proposal where an important GEO-C pilot product on  global 
carbon and greenhouse gas emissions would be developed. This is expected to enable GEO-C to 
produce several real products in the next few years. 

3 OPERATING ENVIRONMENT 

Based on a draft GEO-C white paper, the following are some of the major actors supporting the 
science–policy framework on Paris Agreement: 

 UNFCCC is the UN convention that establishes the policy framework for international 
collaboration on climate change. It provides the main potential of a policy mandate for GEO-
C. UNFCCC recognizes GEO as an effective interface to connect existing observation and 
data efforts and participates in GEO-C Steering Committee actively to provide guidance 
from the global policy perspective. GEO-C has been an active partner in UNFCCC SBSTA 
Research Dialogue and GEO-C efforts have been recognized by the Chair of the SBSTA. 

 The Intergovernmental Panel on Climate Change (IPCC) is the primary scientific and 
technical advisory body to the UNFCCC. It publishes assessment reports of the state of 
knowledge on climate change, based on reviews of recent scientific, technical and socio-
economic literature. The physical scientific aspects of the climate system and climate change 
are assessed by the Working Group I (WGI) of the IPCC which is also a member of GEO-C 
Steering Committee. The IPCC’s Task Force on National Greenhouse Gas Inventories (TFI) 
is mandated to develop and refine an internationally-agreed methodology and software for 
the estimation and reporting of national GHG emissions and removals. 

 The Global Carbon Project (GCP) of Future Earth (a research Partner of WCRP) studies the 
integrated picture of the carbon cycle and other interacting biogeochemical cycles, including 
biophysical and human dimensions and their interactions and feedbacks. Key research 
products from the GCP are the establishment and improvement of global and regional 
budgets of the main GHGs (CO2, CH4, N2O). The GCP is a member of the GEO-C Steering 
Committee, and co-designs data-driven and policy-relevant products with GEO-C in 
EuroGEOSS. 
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 The Global Climate Observing System (GCOS) is a United Nations-ratified programme 
which regularly assesses the status of global climate observations and produces guidance for 
its improvement. GCOS has the mandate to define Essential Climate Variables that form a 
direct connection between climate observations and policy. GCOS is a member in the GEO-
C Steering Committee. 

 There are numerous domain-specific global and regional observation networks including 
Global Atmospheric Watch (GAW), Integrated Carbon Observation System (ICOS), 
National Ecological Observatory Network (NEON), Terrestrial Ecosystem Research 
Network (TERN), International Long-Term Ecological Research network (ILTER), Surface 
Ocean CO2 Atlas (SOCAT) and FLUX Network (FLUXNET), which are directly connected 
to GEO-C, either via membership in the Steering Committee or being a contributing 
organisation in GEO-C. 

 There are also global research programmes including World Climate Research Programme 
(WCRP), Integrated Assessment Modeling Consortium IAMC (IAMC), Future Earth and 
UNEP 

 And global services including Global Framework for Climate Services (GFCS), World 
Climate Services Programme (WCSP),  and Integrated Global Greenhouse Gas Information 
System (IG3IS). 

A mapping of major actors was prepared to identify where the gaps reside, and a roadmap is planned 
that would lead to more coherent global contributions. This is very critical at the juncture of the first 
and second GEO Work Programme phase – prioritization and narrowing down is critical to success.  

Currently GEO-C operates through in-kind time by its participants. Efforts are ongoing to raise the 
resources required to ensure full implementation of the work plan and the achievement of the planned 
milestones and deliverables. 

4 OUTPUTS, USERS AND POLICY MANDATE 

The main achievement up to now is on the Task 1 User Needs and Policy Interface. The recognition of 
the GEO-C policy is increased as demonstrated by the strengthened engagement with UNFCCC and 
its technical body SBSTA, through the GEO-C participation and active contribution to the UNFCCC-
SBSTA Research Dialogue and side events at UNFCCC-CoP, as well as through UNFCCC’s 
participation in GEO-C Secretariat.  

Major activities of Task 3 Optimization of observational networks have been communications with 
ILTER, regional Fluxes, AP BON and other research and observation communities to seek cross-
disciplinary coordination. Essential Carbon Cycle Variables have been identified as a key vehicle to 
coordinate observations and data sharing.  

Some initial discussions have taken place on Task 4 Budget calculations and breakdown across scales 
to support policy implementation and Task 2 Data access and availability for example, buliding up-to-
date analysis systems and data coverage in Asia–Oceania for better estimation of emission 
distributions with sufficient accuracy.  

These tasks may be revised based on the analysis in the White Paper. For example, the team now 
thinks the planned ‘single-location data access web portal for GEO Carbon data’ is not the best 
solution to address the data accessibility issue.  

The GEO-C White Paper itself will be a key output of this Initiative.  

Potential users include all of the organizations mentioned in Section 3, as well as national 
governments which report on national GHG inventories. GEO-C is also involved and supports the 
VERIFY project, which is a contribution to the Integrated Global Greenhouse Gas Information System 
(IG3IS) coordinated by the World Meteorological Organization (WMO).  
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5 RELATIONSHIP WITH GEO 

GEO-C is very active in organizing sessions/events at GEO Symposia and Plenaries, as well as at the 
regional GEOSS initiatives such as EuroGEOSS and AOGEOSS. It is also very responsive to GEO 
calls on progress reporting and representing GEO at relevant meetings. From the perspective of GEO-
C Secretariat, GEO is indispensable in bringing the GEO-C agenda forward through the provision of a 
global forum to expose to a broader community, to connect regional efforts, and to engage key 
stakeholders. They have appreciated the dedicated Secretariat support for activities related to the Paris 
Agreement and hope this will be reinstated when a resource is available. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEO-C has strengthened engagement with some of the key stakeholders, although some tensions 
remain. Production of real products and services has yet to be realized, although the pathway and 
funding to get there is being put into place. The Secretariat recommends that the Programme Board 
ensure that the next Implementation Plan for GEO-C presents a concrete work plan and a clearer 
description of the intended products and services. 

GEO-C DATA FLOW DIAGRAM 

 

 



12th Programme Board Meeting – 7-8 February 2019 PB-12.03
 

29 / 70 

 

GEO Climate Change Impact Observation On Africa’s Coastal Zones 
(GEO-CCIOACZ) 

Note: This report is solely based on the Implementation Plan of this initiative submitted in 2017 as 
there was no response from the Initiative lead to the GEO Secretariat’s request for a status update. 

1 INTRODUCTION 

GEO Climate Change Impact Observation on Africa’s Coastal Zones (GEO-CCIOACZ) was proposed 
in 2017 to strengthen the continent’s existing capacity to collect, analyse, manage, and share up-to-
date and high-resolution information on climate change impacts in Africa’s coastal zones to support 
development of climate change mitigation and adaptation measures, as well as resilience. 

2 GOVERNANCE 

GEO-CCIOACZ is led by Egypt through National Authority for Remote Sensing and Space Sciences, 
with contributions from Kenya, Nigeria, South Africa, USA and Regional Centre for Mapping of 
Resources for Development (RCMRD). An Advisory Committee was envisaged to provide technical 
advices that ensure the implementation of the GEO-CCIOACZ is according to the pre-set objectives. 

3 OUTPUTS, USERS AND POLICY MANDATE 

The four initial participating African countries intended to collect data on local sea level and 
temperature changes, flood hazards inventory, water quality/pollution impacts, shoreline erosion, 
impacts on socio-economic activities and mitigation and adaptation measures. 

The planned outputs of this initiative include: 
 Up-to-date and high resolution climate change information on the coastal zones of Egypt, 

Kenya, Nigeria and South Africa, as a pilot for ultimately producing this information for the 
whole continent; 

 A data sharing policy between African countries and develop an operational EO system for 
coastal zone management in Africa; 

 A climate change information services to end-users at the different levels (i.e. policy and 
decision makers, stakeholders and local communities); 

 Scenarios for climate change implications on the coastal zone of Africa; 
 A set of African Regional Centres on Climate Change (ARCCC) in the four participating 

countries; and 
 Training and capacity development on “Climate Change Mitigation and Adaptation”. 

4 RELATIONSHIP WITH GEO 

GEO-CCIOACZ has responded to Secretariat attempts to contact them during the last two years. 
Limited information on this initiative was indirectly provided through AfriGEOSS, which was unable 
to inform the Secretariat on its current status. 

5 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

Given low level of interaction with GEO, the Secretariat recommends that the Programme Board, in 
the event an Implementation Plan for 2020-2022 for this Initiative is submitted, that the Plan be 
reviewed carefully for evidence that their interaction with GEO will be improved in the next period.
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GEO Cold Regions Initiative (GEOCRI) 

1 INTRODUCTION 

Building on the Information Service for Cold Regions component of the water task in the 2012-2015 
GEO Work Plan, GEOCRI was accepted as an Initiative in the 2016 Transitional Work Programme. 
GEOCRI aims to develop a user-driven approach for information services to cold regions to 
complement current efforts mainly driven by scientists. GEOCRI’s scope includes the Arctic, 
Antarctic, high-latitude oceans, Himalaya-“Third Pole”, and high-mountain cold areas. It is intended 
to strengthen synergies between environment, climate, and cryosphere research efforts and to foster 
collaboration for improved Earth observations and information at a global scale.  

2 GOVERNANCE 

GEOCRI is currently led by a co-lead group which comprises individuals from 11 institutes distributed 
in Asia, Europe and North America. Canada, China, Finland, Italy, Japan, Norway and USA are the 
most active contributing GEO Members. There are around ten other GEO Members and Participating 
Organizations which are also engaged. 

The co-lead group model works well in the current phase. The co-leads work closely and their 
responsibilities span from daily operation to stakeholder engagement, strategic planning and resource 
mobilization. An Advisory Committee, as planned in the Implementation Plan, is expected to be 
established to give high-level guidance to the Initiative and share some strategy burden of the co-lead 
group. 

The Finnish co-lead will step down in March 2019, although a new co-lead will be nominated as soon 
as possible for a smooth transition.  

3 OPERATING ENVIRONMENT 

The current geographic coverage of the GEOCRI community is mainly in the Arctic and High 
Mountain Asia.  

The Arctic Council is the intergovernmental forum coordinating issues of sustainable development and 
environmental protection in the Arctic. Sustaining Arctic Observing Networks (SAON) was 
established by the Arctic Council in 2011 with the aim to create a well-integrate Arctic Observing 
System. SAON has two major activities: the Arctic Data Committee and the Committee on 
Observations and Networks, led respectively by Peter Pulsifer (USA) and Hannele Savela (Finland), 
both of whom also lead the GEOCRI tasks on data and observation networks, respectively. 

There are many other global or regional activities on cold regions. These include, for example, the 
Global Cryosphere Watch (GCW) focus on the physical parameters of cryosphere, EU-H2020 Arctic 
Cluster projects, and the High Mountain and Cold Regions Working Group of the Chinese Academy 
of Science (CAS) under the Big Earth Data projects. NASA, ESA and CAS all have projects on 
observing Asia high mountains, and parts of the polar regions.  

Working closely with SAON and other initiatives, GEOCRI avoids duplicating the work already done 
on data inventories, observing platforms, observing programs, modelling programmes and other areas. 
Key niches for GEOCRI are in the federated search of cold region data and the development of 
Essential Cold Region Variables (ECRVs), which are expected to include human and societal elements 
with polar and cold region observations.    
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Currently GEOCRI activities rely on in-kind contributions. The co-lead group is preparing a strategy 
to pursue funding from various sources for the GEOCRI research and long-term operation. This is 
being done in conjunction with the development of next Implementation Plan. 

4 OUTPUTS, USERS AND POLICY MANDATE 

GEOCRI plans to build an infrastructure to improve cold regions data access and interoperability and 
to integrate in-situ and remote sensing observations. A community portal in GEOSS Platform is in 
discussion and design to serve the purpose, with a focus on GEOCRI Essential Cold Region Variables 
By a continuous engagement process such as the recent Polar Data and Systems Architecture 
Workshop (https://arcticdc.org/meetings/conferences/polar-data-architecture-workshop), the GEOCRI 
team will ensure that this infrastructure functions seamlessly and with other key infrastructure nodes 
(e.g. Global Cryosphere Watch, Arctic Spatial Data Infrastructure etc.) 

Development of the ECRVs is an ongoing critical process which helps the community develop, 
engages the users, and identifies needs for observations, data infrastructures and information services. 
The co-leads have started to plan a work meeting to implement the variables, and work out the 
requirements from the users and data gaps for addressing the Societal Benefit Areas (SBAs). GEOCRI 
actively used the 2017 Arctic Circle Assembly,  POLAR2018, the 2018 Polar Data Planning Summit, 
the 2018 Arctic Observing Summit and Arctic Science Ministerial to collect user requirements. 

Potential users of GEOCRI include scientists, policy-makers, industries, business and commerce and 
local communities. Specific information products or services are yet to be defined in the 
Implementation Plan, so no user group has been specified as a likely source of a policy mandate. 

5 RELATIONSHIP WITH GEO 

GEOCRI is active in organizing sessions and events at GEO meetings such as GEO Symposia and 
Plenaries. It is responsive to GEO calls on progress reporting and has represented GEO at relevant 
meetings. GEOCRI benefits from GEO’s convening power, particularly in bringing together 
representatives from Earth’s “three poles”, as well as GEO’s advocacy of open data and integration of 
in situ observations and remote sensing. The GEOCRI team appreciates the services offered by the 
GEOSS Platform, including the infrastructure to develop a community portal. The GEOCRI team is 
working with exploring cloud services such as AWS or other national facilities to co-design products 
and services. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEOCRI has put a lot of effort into engaging and building the cold regions community and has gained 
recognition by those working on high mountain and polar data and research. The ECRVs and the 
Community Portal (in development) have potential to become shared goals, although the needs of key 
policy users and the relevant products and services are yet to be specified. In short, the envisioned 
user-driven approach is at this stage a desired outcome rather than a current reality. 

GEOCRI faces challenges in continuity of core team members and expansion of the governance 
structure to motivate the activate contribution from beyond the co-leads team.  

The Secretariat recommends the Programme Board help GEOCRI shape the implementation plan for 
the next phase, in particular, with regard to interfacing with potential policy users.  
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GEO Data Access for Risk Management (GEO-DARMA) 

1 INTRODUCTION 

GEO-DARMA aims to support operational disaster risk reduction (DRR) activities through the 
implementation of end user priorities in line with the “Sendai Framework”, on a trial basis in several 
regions of the developing world (such as Latin America, South Asia and Southern Africa), through a 
series of end-to-end projects (initially demonstrators) that rely on the use of multiple source of 
observation data (space, in-situ, socio-economic, models outputs) in response to needs of the end-user 
communities. 

2 GOVERNANCE 

GEO-DARMA is led by CEOS through ESA, with participation by other national space agencies and 
other partners. Each approved project is managed by a Technical Committee, consisting of 
representatives from volunteer partner organizations, and these committees receive advice and 
guidance from a single, high-level Steering Committee. The Steering Committee was established in 
2017 with 8 senior officials and managers from UN organizations, regional institutes, space agencies 
and a reinsurance company. ESA supports the daily operation of GEO-DARMA with a staff working 
15-20% time on it. 

3 OPERATING ENVIRONMENT 

DRR is a core development strategy of post-2015 global agenda, of which UN Sendai Framework for 
Disaster Risk Reduction 2015- 2030 is a major agreement. Under the Sendai Framework, countries are 
asked to develop and implement national and local disaster risk reduction strategies. Further, of the 17 
Sustainable Development Goals (SDGs), 25 targets across 10 SDGs are related to DRR.  

UNISDR is the focal point in the UN system for the coordination of DRR and to ensure synergies 
among the DRR activities of the UN system and regional organizations as well as activities in socio-
economic and humanitarian fields.  

The World Bank Group (WBG) is another key player in DRR at global level, with other development 
banks also playing important roles. WBG provides technical and financial support for client countries 
on risk assessments, risk reduction, preparedness, financial protection, and resilient recovery and 
reconstruction. WBG investment in disaster risk management reached 5.3 billion USD in FY 2018. 
The Global Facility for Disaster Reduction and Recovery (GFDRR), a global partnership managed by 
the WBG and supported by 33 countries and 11 international institutions, acts as a financing and 
technical body that supports DRM across the World Bank Group. 

The International Charter Space and Major Disasters (the Charter) has been one of the most successful 
global actions on DRR resulting from the coordination among space agencies but it is restricted to the 
first 2 to 4 weeks, at the beginning of the response phase. In fact, most organizations including space 
agencies have focused their efforts to the response phase. 

The niche for GEO-DARMA is to operationalize accurate EO-based risk information products and 
services to national and local decision-makers in developing countries, on natural disasters particularly 
cross-border ones at all phases, but with emphasis on risk reduction. The methodology has already 
been experimented and consolidated by CEOS and its partners in the CEOS disaster pilots, but GEO-
DARMA differs from the earlier pilots in that GEO-DARMA’s objectives are set by leading regional 
institutions. 
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GEO-DARMA launched the SERVIR Mekong pilot in 2018. This pilot builds on the already approved 
SERVIR Mekong project, which has a budget of 5 million dollars secured by NASA and USAID and 
will continue for at least another two years. UNESCAP projects on DRR in coastal areas and disaster 
risk assessment in Asian megacities are potential resources to be coordinated. In other regions, while 
people and organizations are convinced to provide in-kind support to GEO-DARMA pilot 
development, reluctance appears when criteria and constraints on pilots are imposed without funding. 
In order to operationalize and sustain services, funding sources need to be identified beyond the 
prototyping phase. 

4 OUTPUTS, USERS AND POLICY MANDATE 

GEO DARMA is implemented by stages: the concept phase, the prototyping phase and the operational 
phase. The products and services will be tailored to the real needs of end-users. They are different for 
each pilot project. In the approved SERVIR Mekong pilot, the services are improved flood 
management information. In the proposed Asian Mega-Cities project, the products would be 
information on evolving risk in areas that are being developed on the periphery of mega cities. GEO-
DARMA is currently at the prototyping phase, with the Mekong pilot focusing on urban flood 
mapping in Myanmar and Mekong River Delta.  

Through the selection process of regional pilot and establishment of the Steering Committee, GEO-
DARMA is able to engage some key stakeholders from Asia (Asia, Africa and Latin America, 
including end-users such as the Myanmar Department of Disaster Management). 

As it is still at the early prototype phase, obtaining a global policy mandate is not an immediate 
priority of this initiative. 

5 RELATIONSHIP WITH GEO 

GEO-DARMA interacts frequently with GEO Secretariat and Programme Board and joins actively in 
GEO campaigns at major global DRR conferences.  

GEO-DARMA benefits from good support from GEO Secretariat and hopes a better synergy with 
other GEO activities, particularly regional GEOs, would be facilitated. The visibility of GEO-
DARMA to end-users is yet to improve. GEO-DARMA expects the partners of GEO-DARMA will 
help promote in their own organizations.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

As a new initiative, GEO-DARMA identified areas of focus in the already crowded DRR domain. The 
successful engagement of high-level officials of key stakeholders sets solid base for implement 
prototyping products and services. The GEO Secretariat recommends the Programme Board consider 
methods of advance synergy among GEO activities, particularly with regional GEOs. 

 



12th Programme Board Meeting – 7-8 February 2019 PB-12.03
 

35 / 70 

 

GEO-DARMA DATA FLOW DIAGRAM 

 



12th Programme Board Meeting – 7-8 February 2019 PB-12.03
 

36 / 70 

 

GEO Global Ecosystem Initiative (GEO ECO) 

1 INTRODUCTION 

GEO ECO aims to combine remote sensing and in-situ data to address the spatial-temporal scales 
of ecosystem processes, gather information and monitor long-term trends and produce knowledge 
about terrestrial and marine ecosystem status and the services they provide enabling improved 
decision making processes. It was initiated in 2016 in its present form, although it was built on the 
foundation of the previous Ecosystems task in earlier GEO Work Plans. 

2 GOVERNANCE 

GEO ECO is led by the Italian National Research Centre (CNR) and Deltares, an independent 
research institute based in the Netherlands, with contributions from several other European 
countries, the United States, China and several international organizations and programmes. 
During the last two years, GEO ECO has been implemented mainly through a set of projects 
which include: ECOPOTENTIAL and the Satellite-based Wetlands Observation Service (SWOS), 
both funded by the European Commission, Environmental Impact Assessment (funded by China) 
and Ecological Land Units / Ecological Marine Units (ELU/EMU) mapping (funded by the 
United States Geological Survey and Esri). As well, there may be important synergies with the 
LifeWatch European Research Infrastructure Consortium and with the Long Term Ecosystem 
Research in Europe project (eLTER). 

Coordination of the various tasks within the Initiative is managed by CNR and Deltares teams 
through virtual and face-to-face meetings. A steering committee was established, with its 
members drawn from the leads of seven tasks within GEO ECO, but this governance structure 
was not sufficient for both implementation and high-level guidance. A restructuring of GEO ECO 
governance is underway with the aim to include other actors and users such as protected area 
managers. Four working groups are being created to work on common elements. The new 
governance structure is expected to be operational in 2019. 

3 OPERATING ENVIRONMENT 

GEO ECO works on Protected Areas, biodiversity and ecosystem. Relevant international 
organizations include: 

● IUCN’s Global Protected Area Programme and the World Commission on Protected Areas 
(WCPA) are the main global bodies which provide strategic guidance to national governments 
and others to plan protected areas, investment in protected areas and address challenging 
issues.  

● UN Environment’s World Conservation Monitoring Centre (UNEP-WCMC) and IUCN-
WCPA jointly maintain the World Database on Protected Areas, the number of which reached 
209,000 in 2014. The UNESCO World Nature Heritage and Ramsar Wetland sites are 
included in this list. 

● The Convention on Biological Diversity (CBD) seeks to address all threats to biodiversity and 
ecosystem services through scientific assessments, the development of tools, incentives and 
processes. The Aichi Biodiversity Targets developed by the CBD are the overarching 
framework on biodiversity in the UN system. 
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● The UN Statistical Commission established the System of Environmental Economic 
Accounting (SEEA) that brings together economic and environmental information into a 
common framework; ecosystems form a major component of the SEEA.  

The use of Earth observation is being explored by these international organizations, as well as national 
governments and protected area management authorities. The opportunity for GEO ECO is to generate 
and make available Earth observation products that provide relevant information on the past, present 
and future state of selected ecosystems.  

4 OUTPUTS, USERS AND POLICY MANDATE 

In its 2016 Implementation Plan, GEO ECO planned to deliver: a) a coordinated ensemble of remote 
sensing and in-situ data on ecosystem state, functions and services for selected ecosystem types in 
Protected Areas and at global scale (ELU/EMU mapping); b) a virtual laboratory platform to provide 
Earth observation data services to support ecosystem management and conservation. c) information 
systems for environmental impact assessment; d) a suite of ecosystem models able to project future 
changes of ecosystems functions and services; and e) information on Earth surface processes involving 
the interplay of climate, geosphere and biosphere.  

The first four outputs are (or are being) developed, but none are openly shared yet. These outputs are 
being developed in various projects for various purposes and full interoperability is yet to be explored. 

Users of GEO ECO include environmental (e.g. protected area) managers, private users (e.g. tourism 
companies), research communities, and citizens. An ecosystem community of practice has been 
created to actively engage users. The extension of the approach to the international network of 
protected areas has yet to be fully implemented. 

No specific policy mandate has been pursued to date. 

5 RELATIONSHIP WITH GEO 

GEO ECO has been active in organizing events at GEO meeting and in responding to Secretariat 
requests for information. Being in the framework of GEO has enabled GEO ECO to attract a broader 
interest and increased contributions. GEO ECO has interacted with GEO BON, AquaWatch, GEO 
Wetlands and EO4SDGs to work on overlapping themes.  

One of the challenges for GEO ECO is in understanding how it should align to GEO’s overall strategy, 
suggesting that the move away from the former GEO Strategic Targets created a gap for thematic 
Initiatives such as GEO ECO. They also requested that GEO facilitate raising of funds for GEO Work 
Programme activities, which is often an issue given the voluntary nature of GEO. GEO ECO also 
identified a potential GEO role in advocating for greater sharing of in situ biological and ecological 
data by GEO Members. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEO ECO has developed some prototype products and services, though these are at a relatively early 
stage and are yet to be integrated. The overall objectives and target user groups need to be further 
refined. The Secretariat recommends the Programme Board review the relationships among the Work 
Programme activities relevant to biodiversity and ecosystem to understand whether there are overlaps 
among them or whether their areas of focus are distinct. 
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GEO Global Network for Observations and Information in Mountain 
Environments (GEO-GNOME) 

1 INTRODUCTION 

GEO-GNOME, which became a GEO Initiative in 2016, aims to bring together research institutions 
and mountain observation networks to collate and make available transboundary and inter- and 
transdisciplinary environmental and social-ecological data and information on global change in 
mountains. This is expected to facilitate knowledge for local, national and regional decision-makers, 
as well as ensuring that ‘mountains’ as a topic is incorporated in the process of global agendas such as 
the 2030 UN Agenda and its Sustainable Development Goals (SDGs), on climate change through the 
Intergovernmental Panel on Climate Change (IPCC) and UNFCCC, as well as Sendai Framework for 
disaster risk reduction.  

2 GOVERNANCE 

GEO-GNOME is co-led by the Mountain Research Initiative (MRI) and the Italian National Research 
Council (CNR) with a core group comprising MRI (Switzerland), CNR (Italy), EURAC (Italy), 
University of Bern (Switzerland), University of Geneva (Switzerland), University of Portsmouth (UK) 
and USGS (US). 

The coordination function is currently supported by MRI as an in-kind contribution. A dedicated 
Secretariat is yet to be established, pending resource availability expected by the end of 2019.  

3 OPERATING ENVIRONMENT 

MRI is an international global change research network focused on mountain regions, consisting of 
more than 10,000 members from 154 countries. MRI operates as a research and network coordination 
facility, which also engages and connects with key actors and stakeholders in mountain regions. MRI 
is supported by the Swiss Academies of Sciences (SCNAT), and is hosted by the Institute of 
Geography at the University of Bern, Switzerland. 

CNR has supported in-kind the Initiative through expertise and projects dealing with mountains and 
the impact of climate changes on high-altitude environments. Among them, the project NextData 
(http://www.nextdataproject.it/), a national research project devoted to collect existing data on 
mountains, implement measurement networks in remote areas and develop web portals to access 
meteo-climatic and atmospheric composition data on mountains; the H2020 ECOPOTENTIAL project 
(http://www.ecopotential-project.eu/) which explores the use of Earth Observations to monitor 
changes in European ecosystems and support their management, with mountain ecosystems as a 
specific sub-category; and the Belmont Forum launched Collaborative Research Action on 
“Mountains as Sentinels of Change”. 

Despite numerous research efforts focused on mountains, there are still gaps around network 
connectivity, availability and accuracy of high-altitude observations, inter-comparable methodologies 
to analyse the data, and addressing relevance for policy and decision-making contexts and processes. 
This offers an opportunity for GEO-GNOME to bring together the mountain research community, the 
observation infrastructure and policy and decision-makers at various levels and scales to explore 
evidence-informed decision-making that is complemented and strengthened by Earth observations.  

At the regional scale, there are a number of regional mountain treaties that are relevant for monitoring 
and reporting of global change in mountain regions. For example, the Alpine Convention, a regional 
treaty signed by eight Alpine countries and the EU, has working groups and platforms on agriculture, 



 
 

 

 

40 / 70 

natural disaster, forest, among others. However, there is no strong evidence that it makes use of and 
applies Earth observations in decision-making on a regular basis, considering the potential that exists 
to support that effort via Earth observations. 

The IPCC process, which currently relies on a comprehensive review of scientific publications and 
literature on the state of climate change observation, detection and associated impacts globally, has the 
potential to improve its reporting on the state of climate change in mountain regions by drawing on 
and making reference to research that makes use of mountain observation data collected and analyzed 
by comparable methodologies.  

The Swiss Agency for Development and Cooperation (SDC) has expressed interest in providing 
funding contributions to GEO-GNOME to steadfast the coordination and realisation of objectives and 
associated tasks. GEO-GNOME is expected to count on funding contributions of up to 250,000 CHF 
per year for the next four years. This funding will be mainly used for coordination, including 
communication, curation of datasets, meetings and seed funding for potential projects in SDC’s 
mountain regions of interest and priority.  

4 OUTPUTS, USERS AND POLICY MANDATE 

As a new Initiative, the scope of GEO-GNOME has been re-visited regularly by the implementation 
team to ensure the objectives and deliverables are achievable with existing resources.  

Among the five tasks originally proposed, Task I ‘Delineate accurately mountain regions using best 
available data’ was completed by in-kind contribution from USGS, MRI and University of Bern. The 
main output is a single grid containing layers depicting different mountain definitions which users can 
explore through a Global Mountain Explorer online visualization tool 
(https://rmgsc.cr.usgs.gov/gme/). Delineation of mountain regions is an important first step to 
contextualize and compare climatic and socio-ecological global change data and other information 
relevant to mountains, enabling a comparison of results that each mountain definition considered 
would have for reporting on the SDGs. 

The other tasks of GEO-GNOME have been put on hold, pending funding. The team has placed efforts 
on revisiting key questions about utility of GEO-GNOME in providing policy-relevant information in 
mountain regions and global policy contexts such as the Paris Agreement, Sendai Framework and 
Sustainable Development Goals (SDGs). A new GEO-GNOME implementation plan is currently 
being compiled. 

Potential users of GEO-GNOME data, information and knowledge include: custodian agencies of 
global agendas, regional mountain conventions such as the Alpine Convention and Carpathian 
Convention, as well as national and local governments. As most of the GEO-GNOME results have not 
been delivered, the actual utility and products will be assessed as part of its implementation phase in 
the next envisaged GEO Work Programme 2020-2022. 

An explicit policy mandate is yet to be defined for GEO-GNOME, potentially through the new SDC 
programme and/or through the World Meteorological Organization (WMO) focus on High Mountains. 

5 RELATIONSHIP WITH GEO 

GEO-GNOME is active in organizing sessions and events at GEO Symposia and Plenaries. It is also 
responsive to GEO calls on progress reporting. To improve synergy among overlapping areas, GEO-
GNOME maintains close interaction with relevant GEO Initiatives including GEOBON and GEOCRI, 
and H2020 projects such as ECOPOTENTIAL. 

GEO-GNOME has stated that GEO has assisted them by providing legitimacy in bringing together a 
global network for a defined purpose. 
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As with many other Initiatives, GEO-GNOME also has challenges in securing funds for implementing 
the planned activities. While they understanding that GEO is unable to directly provide funding, the 
team has requested that GEO facilitate referrals to funding opportunities. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEO-GNOME has been able to deliver some initial services despite limitations of funding. It has also 
managed changes to the implementation plan in a realistic manner. With recently confirmed funding 
from the Swiss Agency for Development and Cooperation (SDC), GEO-GNOME has potential to 
generate more products relevant to mountain region stakeholders. The GEO Secretariat recommends 
the Programme Board consider (together with other GEO governance bodies) ways to facilitate 
funding opportunities for GEO Initiatives and Flagships including GEO-GNOME. 

 

GEO-GNOME DATA FLOW DIAGRAM 
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GEO Global Water Sustainability (GEOGLOWS) 

1 INTRODUCTION 

Growing from the 2006-2015 GEO Water Task and the Integrated GEO Water Cycle Observations 
(IGWCO) Community of Practice, GEOGLOWS aims to facilitate the use of Earth observations to 
contribute to mitigating water shortages, excesses, and degraded quality arising from population 
growth, climate change and industrial development.  

2 GOVERNANCE 

GEOGLOWS is led by the United States (NOAA), with contributions from Brazil, Canada, Colombia, 
Costa Rica, EC (JRC), Germany, Mexico, the Netherlands, CODATA, WMO, the World Bank and a 
several other countries and organizations. A Steering Committee was established to provide guidance 
on vision, strategy and policy to the Initiative. A dedicated Secretariat, consulting the co-chairs of the 
Steering Committee,  drives the daily operation.  Four Working Groups were formed to address 
specific policy or technology issues. 

The current GEOGLOWS Secretariat person is stepping down soon and a new staff will be recruited 
with funding provided by NASA. 

3 OPERATING ENVIRONMENT 

The operational use of EO-based water information in decision-making is still in its early 
development, except in meteorological services.  

WMO is boosting the importance of water in the WMO framework and building better operational 
services to handle water resources in the context of global climate change. The Global Hydrological 
Status and Outlook System (HydroSOS) is being designed to provide at monthly timescales the current 
global hydrological status (including groundwater, river flow and soil moisture), the extreme events 
(e.g., drought and flood) and a prediction of future status in the coming weeks and months.  

ECMWF and JRC have used their land surface model and historical data to provide daily flood 
forecasts for the next 15 days at continent level, through Global Flood Awareness System (GloFAS). 
NASA then converts the gridded runoff forecasts into streamflow forecasts for 200,000 + streams 
throughout North and South America, Africa, and South Asia. 

The World Bank has invested in many projects to build infrastructures for national meteorological and 
hydrological services but quite a few countries don’t have the capacity to deliver and maintain proper 
services. For the efficiency of investment, the World Bank is exploring to leverage existing world 
efforts for places without local water observation capabilities.  

GEOGLOWS, with its flexible framework to engage all relevant partners, finds its role in setting pilot 
projects to test global products against local requirements and then operationalize local services for 
end-users. Meanwhile, GEOGLOWS works on defining the Essential Water Variables (EWVs) to 
address the interdependencies of water-related SDG Targets and Indicators. 

GEOGLOWS has garnered over $2.5 million for its pilot projects. Contributions come from CNES, 
NASA-ROSES, the World Bank and Brigham Young University BYU). The cost of coordination, 
approximately $150K per year, is sponsored by NASA, NOAA and the Swiss government. In-kind 
contributions for projects and meetings come from ECMWF, JRC, BYU, SENAMHI-Peru, INDHRI-
Dominican Republic, CEMADEN-Brazil, IDEAM-Colombia, NASA-SERVIR, and ESRI. 
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4 OUTPUTS, USERS AND POLICY MANDATE 

The major outputs include the global streamflow forecasting pilots undertaken in the Dominican 
Republic, Colombia, Bangladesh, Nepal and other countries. In collaboration with the national water 
management authorities and research institutes, GEOGLOWS assists with the analysis of past floods, 
forecasting of future floods and damage, as well as other water resource uses based on local needs. 
Pilot applications are currently hosted in the ArcGIS platform. The Streamflow Prediction Tool is 
openly available . In agreement with ECMWF and funded by the World Bank, these pilot applications 
will migrate as reliable services to the GloFAS workflow from where others can derive personalized 
applications. Discussion with the WMO community is on-going with regards to establish a formal 
collaboration in hydrological forecasting. 

On Essential Water Variables (EWVs), although a draft list of EWVs and their characteristics were 
developed, a range of issues, including lack of regular reporting, inadequate data resolution and 
frequency, and delays in data dissemination to users, limit the data usability. Therefore the emphasis 
was put on the development of an initial white paper to introduce a framework for the selection of 
EWVs based on a multi-step user-driven approach. Synergies with Communities that are already in the 
process of developing Essential Variables (EVs) will be pursued. 

Users of GEOGLOWS products and services include 1) water managers and operational decision-
makers, and 2) climate and macroscale hydrological researchers. Many of them have already been 
involved in the global streamflow forecasting pilots.  

GEOGLOWS has multiple policy drivers including the SDGs, the Paris Agreement, the Sendai 
Framework, the Convention of Biological Diversity and so on. A formal policy mandate has not been 
pursued. 

5 RELATIONSHIP WITH GEO 

GEOGLOWS has been active in organizing events at GEO meeting and responsive to GEO calls on 
reporting. It interacts with other GEO Initiatives and Regional GEOs as a mean to engage users. 
GEOGLOWS values GEO as a flexible framework that allows engagement of organizations not 
represented in the UN system and other water agencies that are not hydro-met services. The pilot 
projects on global streamflow forecasting align well with the Vision of A Result-oriented GEOSS  in 
terms of co-production of knowledge. 

GEOGLOWS requests greater support from the GEO Secretariat including strong coordination with 
other GEO activities on Essential Variables, and timely information update of GEOGLOWS on the 
GEO website.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEOGLOWS has demonstrated its capability to convert global knowledge into operational services 
that meet local needs. The GEO Secretariat recommends the Programme Board consider a forum for 
GEOGLOWS and other Initiatives and Flagships to exchange information on development of 
Essential Variables.  
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Geohazard Supersites and Natural Laboratories (GSNL) 

1 INTRODUCTION 

GSNL aims to improve, through an open science approach, geophysical scientific research and 
geohazard assessment in support of disaster risk reduction. Although its initial focus was on accessing 
a variety of space-based and in situ data for its Supersites, GSNL is a now a knowledge sharing 
network which allows Supersites to interact with one another to raise the level of research and capacity 
for decision making support. 

2 GOVERNANCE 

GSNL is led by Italy through National Institute of Geophysics and Volcanology (INGV), with active 
contributions from Canada, the European Commission, Ecuador, France, Germany, Iceland, New 
Zealand, Switzerland, Turkey, and the United States, as well as from the Participating Organizations  
CEOS, ESA, and the European Plate Observing System (EPOS).  

GSNL is coordinated through a governance structure (http://geo-gsnl.org/about/governance/) 
comprising a Scientific Advisory Committee (SAC), the Supersite Coordinators, the CEOS Data 
Coordination Team, and a Secretariat with two staff working part-time. The space agencies provide 
satellite imagery at no cost for scientific use, the monitoring agencies provide access to ground-based 
data, and the global scientific community exploits these data to generate state of the art scientific 
results. The coordination of each Supersite is normally the responsibility of local geohazard scientific 
institutions and researchers that are already operationally providing authoritative geohazard 
information to support the decision makers. This process ensures that the new knowledge generated by 
the wider scientific community is rapidly taken up by the stakeholders to benefit hazard assessment, 
disaster monitoring and response actions. 

3 OPERATING ENVIRONMENT 

GSNL supports the Sendai Framework targets and Sustainable Development Goals from both research 
and operational perspectives. However, GSNL does not directly work with any global custodian 
agencies of disaster risk reduction targets or indicators. The benefits of GSNL are realized at the local 
level where the Supersites exist. Supersite are also best placed to demonstrate to the local communities 
(at country and regional levels) the benefits of the open access approach in improving the level of 
scientific support to risk management. 

 All Supersites are operationally providing authoritative geohazard information (based on scientific 
monitoring and analyses) to support local disaster management or civil defence authorities. Since 
volcano Supersites – such as Hawaii, Campi Flegrei, Etna,  Iceland and Ecuador – experience more 
frequent phenomena than seismic sites, they are more active in providing information support. GSNL 
provides support for the prevention and response risk management phases, and is complementary to 
the International Charter Space and Natural Disasters (the Charter). The differences are that the 
Charter products are focused on impact assessment maps used to plan the field operations (rescue, 
evacuation, assistance, relocation, restoration, etc.), while the information produced by the Supersite 
concerns the phenomena (e.g. size, location, evolution and characteristics of the eruption and of its 
secondary effects, as ash column path, etc.). Moreover, the Charter information is voluntarily provided 
and not committed as part of the national authoritative risk framework as is true for the Supersite 
coordinating institutions.    

Since its inception, the GSNL network management and coordination activities were mainly based on 
voluntary contributions (data, personnel time and infrastructure) from the various partners. The local 
information support services provided by the Supersite Coordinators to their civil protection 
counterparts  are funded under national provisions. The European Supersites benefited from large 
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European Commission funding (€6 M each), which allowed further development of the monitoring 
and information and communications technology infrastructures. The coordination role of GSNL 
leader is not funded. Most importantly there is an urgent need of funding for Supersites in developing 
countries to develop equipment and research capacity in order to properly support decision-making. 

4 OUTPUTS, USERS AND POLICY MANDATE 

It should be noted that GSNL requires open data policies in all its Supersites and Natural Laboratories. 
It should also be noted that the data access and research is facilitated at a global level while the 
information products and services are usually integrated and provided at the local level. This means 
that there is no centralized production of Supersite geohazard information. 

The first five years of GSNL demonstrated the validity of the Supersite concept, showing that 
improved access to EO and in situ data is able to stimulate new science, which can directly benefit 
decision makers and the people affected by the events. During the 2017-2019 period, GSNL has acted 
as a knowledge-sharing platform, transferring useful lessons and service models from the more mature 
Supersites to the less advanced ones, thereby empowering the local community to provide scientific 
information services to local end-users. During this time, the number of Supersites and Natural 
Laboratories has expanded from 7 to 11, of which 9 are in Europe and America, one in Africa and one 
in Oceania (New Zealand). 

Typical information products include ground deformation maps (long-term and near real-time), active 
fault maps, and hazard and damage scenarios. Disaster management and civil defence authorities of 
the respective Supersites and natural laboratory are the targeted end users and are routinely using these 
products operationally, at least in the more active sites. User stories are available at http://geo-
gsnl.org/outreach/success-stories/, though end users know little about GEO or GSNL.  

The GSNL team does not think a global policy mandate is necessary and the source of justification 
comes from the practice of open science in the research community and the actual use of geohazard 
information by local governments.   

5 RELATIONSHIP WITH GEO 

In general GSNL interacts  well with GEO governance bodies and has been very active in participating 
in GEO meetings and responding to GEO requests for information.  

GSNL did express some concerns about the current Work Programme:  

 The distinction between flagship and initiative is biased. Not all initiatives can obtain a 
global policy mandate although they may already provide operational services;  

 The responsibility of GNSL to respond to requests from regional GEOs for collaboration is 
not clear; and  

 GSNL would like more support from the Secretariat in engaging stakeholders. 

There are two specific areas that GEO can help GSNL:  

 Help obtain funding for Supersites monitoring infrastructure in developing countries; and  
 Host supersites data and products, in conjunction with building of GEO Knowledge Hub. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GSNL created a scalable approach to Supersite selection and operation that allows effective 
exploitation of Earth observation data in support of end-users in geohazard decision-making.  It is 
recommended that the GSNL work with the GEO Secretariat to explore opportunities for establishing 
Supersites or Natural Laboratories in Asia, as well as for funding infrastructure and capacity building 
in developing countries. 
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GEO Human Planet Initiative (Human Planet) 

1 INTRODUCTION 

The GEO Human Planet Initiative (Human Planet) aims to support novel, evidence-based assessment 
of global indicators relevant to human presence, such as human impact on environment, access to 
resources and exposure to risk. Most of these indicators are extremely sensitive to where boundaries 
are drawn and the current approach of global comparison through a collection of national definitions 
on urban-rural definition generates many distortions. By combining open satellite imagery with 
national census data and crowd-sourcing, Human Planet produces globally-consistent human 
settlement data which enables a uniform definition of urban-rural for the first time.  

2 GOVERNANCE 

Human Planet is co-chaired by the European Commission’s Joint Research Centre (JRC) and the 
Center for International Earth Science Information Network (CIESIN), and guided by a Steering 
Committee which includes key technology providers such as the University of Southampton and key 
users such as the European Commission’s Directorate-General on Urban and Regional Policy (DG-
REGIO), OECD, FAO, the United Nations Human Settlements Programme (UN-HABITAT), and the 
World Bank. This Steering Committee has proven effective in contributing to the co-design of Human 
Planet products and services, as well as in pursuing a policy mandate for Human Planet. 

JRC, the lead organization in Human Planet and the satellite layer information producer and integrator, 
supports the Initiative through its institutional budget. This arrangement is likely to continue beyond 
2019. JRC has applied for the new Copernicus Programme funding for settlement products.  

NASA has identified human settlement as one of its priorities and has started contributing funds to 
Human Planet in 2018. Human Planet is also seeking to add CEISIN, its provider of population census 
data, as a co-lead to strengthen this collaboration. As well, the WorldPop team provides disaggregated 
population data as an in-kind contribution. The European Space Agency (ESA) will support Human 
Planet through its Urban Thematic Exploitation Platform. 

One gap in the current governance structure is the lack of a dedicated Secretariat. Human Planet is 
seeking to establish a Secretariat pending resource availability. 

3 OPERATING ENVIRONMENT 

The United Nations Statistics Division (UNSD) is the custodian agency for population statistics and 
urbanization. It collects, compiles and disseminates data from national statistical offices. At present, 
there is no internationally-agreed definition of “urban” and “rural” due to significant national 
differences; as a result, national definitions continue to be applied. UN-HABITAT recommends that a 
standardized definition of “urban” be agreed in the context of the New Urban Agenda. 

FAO, World Bank, OECD, Eurostat and other international and regional organizations are all faced 
with similar challenges in monitoring and assessment that are complicated by inconsistent definitions 
of urban and rural. They rely on the UNSD and UN-HABITAT, however, for approving a uniform 
definition. 

4 OUTPUTS, USERS AND POLICY MANDATE 

Human Planet combines satellite imagery (Landsat and Sentinel 1), national population census data 
and spatial ancillary data from crowd sourcing to produce series of products mentioned in section 4.  
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The expected deliverables of HPI include: 1) Global historical baseline data on population and built-up 
areas 1975-1990-2000-2015; 2) Global spatial baseline data on built-up areas from Copernicus 
Sentinel sensors; 3) Global settlement classification schema and indicators; 4) Global high resolution 
age-structured population maps 2000-2020; 5) Global settlements, infrastructure, and population data 
inter-comparison; 6) Regional and national show cases; 7) Human Planet platform; and 8) Human 
Planet Atlas releases.  

Deliverables 1, 3 and 8 are openly available now.  

Human Planet does not have its own dedicated website and its web presence sits within the Global 
Human Settlement Layer (GHSL) page of European Commission. This creates a false impression that 
Human Planet is just a re-branding of GHSL.  

Human Planet involves key policy-makers in co-design and has largely made the transition from a 
test-case research pattern to a science-policy interfacing mode with operational products and services. 
For example, the built-up area and population density grids are used in operational disaster alert 
models, for example, the Global Disaster Alerting Coordination System. National-level exposure 
information has been used in systems of indicators for humanitarian assistance such as the Index for 
Risk Management (INFORM). The Ministry of Finance Department of Economic Affairs of the 
Government of India used Human Planet data for its Economic Survey 2017. The multi-date built-up 
area and population have also been tested for use in indicators for Sustainable Development Goal 
(SDG) reporting (i.e. SDG 11.3.1). 

Human Planet does not yet have a policy mandate, although it is working to obtain one through UN 
HABITAT, the World Bank, OECD and FAO. The Initiative has proposed a new definition of urban 
and rural for discussion at the UN Statistical Commission in 2019 (to be voted on in 2020). Should the 
proposed urban-rural definition adopted by the UN Statistical Commission in 2020, it will become a 
foundational product supporting the New Urban Agenda, SDGs, the Sendai Framework, the Paris 
Agreement as well as the respective statistics at national level. 

6 RELATIONSHIP WITH GEO 

Human Planet is active in organizing sessions/events at GEO Symposia and Plenaries. It is responsive 
to GEO calls on progress reporting and representing GEO at relevant meetings.  

Human Planet has benefited from GEO for engaging key stakeholders, for example, organizing a 
three-way meeting to bring UNSD on board. It expects to work with other GEO activities in the Work 
Programme such as Blue Planet towards a more coordinated GEO ecosystem. 

7 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

Human Planet has made sound progress in the last 3 years. It is foreseeable that it could become a 
GEO Flagship once it has established a Secretariat and receives a formal mandate from UN-
HABITAT, UN-STATS or other relevant organizations.  

The Secretariat recommends that Programme Board work with Human Planet to confirm the expected 
conditions for moving to the Flagship category. It also recommends that Human Planet work with the 
Secretariat as an early test case of the GEO Knowledge Hub concept.  
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GEO Vision for Energy (GEO VENER) 

1 INTRODUCTION 

GEO VENER was launched in 2016, although it was based on the Energy and Geo-Resources 
Management Task in the 2012-2015 GEO Work Plan and has roots in earlier energy-related tasks 
supported by the Energy Community of Practice going back to 2006. GEO VENER aims to develop 
Earth observation products and services for renewable energy policy planning and energy 
management.  

2 GOVERNANCE 

GEO VENER is led by MINES ParisTech (France), with contributions from the German Aerospace 
Centre (DLR), NASA and the National Renewable Energy Laboratory (NREL) in the United States, 
France Energies Marines, DTU Wind Energy from Denmark, and the International Renewable Energy 
Agency (IRENA). There is no governance structure established specifically for GEO VENER. 
Coordination of GEO VENER activities and collaborative arrangements are managed by MINES 
ParisTech. For example, MINES ParisTech, DLR and Transvalor (a spin-off of MINES ParisTech) 
cooperate to provide operational Earth observation products such as Copernicus Atmosphere 
Monitoring Service (CAMS) Radiation and CAMS McClear to thousand of renewable energy 
practitioners. As an OGC member, MINES ParisTech ensures full and open access to data and 
information resources and enables search and discovery of these products and many others through the 
registered GEO Energy Community Portal Webservice-Energy (www.webservice-energy.org). 

3 OPERATING ENVIRONMENT 

There are two international organizations guiding the global policy of renewable energy, IRENA and 
the International Energy Agency (IEA).  

IRENA provides practical tools and policy advice to accelerate renewable energy deployment, and 
facilitates knowledge sharing and technology transfer. IRENA operates the Global Atlas for 
Renewable Energy (https://www.irena.org/globalatlas), a web platform that allows its users to find 
maps of renewable energy resources for locations across the world.  

IEA works on all energy types with a focus on integrating renewable energy in traditional energy 
relevant sectors including electricity, heat and transport sectors. The IEA works closely with 
governments, industry partners and the IEA’s Technology Collaboration Programmes. It makes  major 
contributions to global fora such as the Clean Energy Ministerial, the G7, and the G20. 

IRENA’s backbone metadata information on renewable energy is distributed by MINES ParisTech in 
the Global Atlas for Renewable Energy. There are also opportunities for GEO VENER to leverage the 
work carried out in the IEA Photovoltaic Power Systems (PVPS) Programme Task 12 to assess the 
current and prospective (to 2050) environmental performance of the production, transportation and use 
of photovoltaic systems at screening level. 

As it has been the mandate of MINES ParisTech to use Earth observations in research on renewable 
energies since 1970s, there is no funding risk identified for product generating. In a recent 
development,  in 2018 NASA funded two projects on: 1) a solar irradiance nowcasting system and 2) 
capacity building using EO to increase energy resilience and renewable energy uptake. 



 
 

 

 

52 / 70 

4 OUTPUTS, USERS AND POLICY MANDATE 

There were four objectives set out in the GEO VENER Implementation Plan:  1) webservice-
energy.org;  2) Renewable Energy Essential Variables (RE-EV); 3) gap analysis; and 4) development 
of in-situ meta-networks for RE. The web service is the most advanced. A paper on RE-EV has been 
drafted. Progress has been slower on the other objectives.  

Webservice-energy.org hosts hundreds of information tools, products and services on solar, wind, 
marine, geothermal and bioenergy, among which the products on solar energy are the most advanced. 
Users include researchers, commercial users, and decision-makers. Webservice-energy.org has 
become the backbone of IRENA’s Global Atlas for the past six years. All resources available in the 
Global Atlas are registered and hosted in the Webservice-Energy catalogue as ISO 19139 metadata 
records for standard and interoperable OGC/CSW search and discovery operations. The Webservice-
Energy catalogue is one of the 162 registered GEO data providers and as such updates are harvested 
weekly by the GEO Discovery and Access Broker.  

A new interactive tool, ENVI-PV (http://viewer.webservice-energy.org/project_iea/), an 
environmental performance tool for photovoltaic (PV) systems, provides maps of screening-level data, 
based on weighted-average supply chains, for common PV technologies. The SoDa (Solar Radiation 
Data), which provides one-stop access to a large set of information relating to solar radiation, received 
more than 135 million requests to access the satellite-derived solar radiation HelioClim-3 database in 
2018. InSunWeTrust (https://nantes-metropole.insunwetrust.solar) is an example of effective 
collaboration between a research centre (MINES-ParisTech), a technical software provider 
(Transvalor) and a commercial start-up (InSunWeTrust) to provide service at commercial sector level. 
InSunWeTrust uses solar radiation data from MINES ParisTech and SoDa to evaluate the rooftop solar 
energy capacity of many French cities, metropolitan areas, national parks, and regions to assist  
decision makers in making the transition to solar energy. Their solar cadastre product, such as the 
example for the Nantes metropolitan area (https://nantes-metropole.insunwetrust.solar/) provides an 
economic analysis for PV system rooftop installation to guide citizen and municipality planners where 
to install solar panels.    

A formal policy mandate for GEO VENER has been raised with IRENA but has yet to be agreed.  

5 RELATIONSHIP WITH GEO 

GEO VENER has a long history in GEO, extending back to 2006 through the Energy Community of 
Practice. It has endorsed the GEOSS Data Sharing Principles and has built its infrastructure based on 
those principles. Despite this history and the use of its products and services by many businesses, GEO 
VENER has not been as visible to the GEO community as many other Initiatives. This may be due in 
part to underrepresentation of key players in the renewable energies domain among the  Participating 
Organizations in GEO. GEO VENER also pointed out that there has not been a dedicated energy 
representative at the GEO Secretariat since 2010. The GEO VENER team is looking for GEO 
Members and Participating Organizations to connect their key ministries and institutes dealing with 
renewable energy with GEO VENER. In the near term, the team is working hard with partners from 
Australia to provide some local examples for the next Ministerial in 2019. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

The Secretariat notes that GEO VENER is providing valuable tools, products and services to 
researchers, governments, international organizations and commercial companies. However, this 
success in implementation has not perhaps received the visibility within GEO that it deserves. The 
Secretariat recommends that the Programme Board work to increase engagement of key ministries and 
institutes on renewable energies from GEO Members and POs in GEO VENER. Opportunities to 
showcase GEO VENER products and services at GEO events should also be considered.   
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GEO Wetlands Initiative (GEO Wetlands) 

1 INTRODUCTION 

GEO Wetlands aims to provide Parties to the Ramsar Convention on Wetlands with the necessary 
Earth observation methods and tools to fulfil their commitments and obligations under the Convention. 
Conceived in 2007 as a Global Wetland Observation System (GWOS), and taken up by GEO BON in 
2011, GEO Wetlands became an independent Initiative in 2016.   

2 GOVERNANCE 

The GEO Wetlands Initiative is co-led by University of Bonn and Wetlands International, with 
contributions from GEO Member countries including Denmark, Germany, Italy, Japan, Netherlands, 
South Africa, Spain, Switzerland and the United Kingdom. Participating Organizations contributing to 
GEO Wetlands include ESA and UN Environment. 

Some of the key initial objectives of the Initiative are to: put in place a governance structure, secure 
long-term funding, and establish a GEO Wetlands office. The latter is intended to allow sustained 
development, maintenance and provision of the Global Wetlands Observing System (GWOS) and all 
related services. This last objective has not yet been achieved and the set-up of a governance structure 
is in an intermediate stadium.  

A major challenge for GEO Wetlands is in transitioning from a project-based structure to one that 
makes long-term planning and operationalization of services (e.g. website, community portal, on-
demand mapping, community management) possible. Since 2016, the initiative has identified sources 
for funding of core-components and services, but more progress is required to successfully move from 
the “project phase” into a more operational long-term phase. 

3 OPERATING ENVIRONMENT 

The key relevant policy organizations in this domain are the Ramsar Convention Secretariat and UN 
Environment, which are jointly responsible for SDG indicator 6.6.1 (water-related ecosystems).  

The Ramsar Convention Secretariat maintains a List of Wetlands of International Importance, which 
includes 2326 sites as of 18 September 2018. The Global Wetland Outlook is the main instrument the 
Convention uses for reporting on the state of global wetlands and their services to people. 

GEO Wetlands is currently being implemented through two projects: Satellite-based Wetland 
Observation Service (SWOS), a Horizon 2020 project, and Globwetland-Africa, which is a joint effort 
of ESA and the Ramsar Convention, and further supported by several smaller projects. Both of these 
projects will end in 2018 and replacement sources of funding have not yet been identified. 

4 OUTPUTS, USERS AND POLICY MANDATE 

The data flow of GEO-Wetlands is illustrated in the diagram on the next page. 

The main outputs of GEO Wetlands are: 

 GEO Wetlands Community Portal, for which a pilot has been operational since May 2018. 
Around 50 wetland sites, out of 2326 Ramsar sites, are included in the GWOS Community 
Portal. This number is growing through different pilot activites and the addition of project 
results. 
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 A knowledge base on EO of wetlands is currently under development and will be launched 
in 2019. The knowledge hub will contain products, information, literature, images linked to 
specific sites and best practice methods, guidance and tools, including links to policy.  

GEO Wetlands applies a co-design and co-creation approach, which is envisioned to bring together 
scientists (e.g. ecologists, remote sensing experts, other academics), data providers (e.g. space 
agencies, national agencies), product developers (e.g. remote sensing and mapping companies, 
projects and institutions) and users (e.g. citizens, wetland managers, decision makers, NGOs and 
community organizations, governments, global conventions and initiatives). 

The GEO Wetlands team works closely with the Scientific and Technical Review Panel (STRP) of 
Ramsar Convention. The STRP is a partner to the GEO Wetlands Initiative, through the participation 
of STRP members in the core partnership, and has the mandate to develop best practice 
methodologies/tools to monitor Ramsar Sites and wetlands, including surveying, mapping and 
inventorying. GEO Wetlands is expected to provide additional input for the production and analysis of 
the Wetland Extent Trends (WET) index, a major STRP activity whose initial proof of concept is 
promising but also revealed geographic gaps and imbalances. 

5 RELATIONSHIP WITH GEO 

GEO Wetlands leads are very responsive to contacts from the Secretariat, including on progress 
reporting, and participate actively in GEO Plenaries and Symposia.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GEO Wetlands has been successful in developing a close relationship with key policy organizations, 
although it has yet to obtain a specific policy mandate. It has a clear and shared view of its intended 
services and has engaged a broad set of stakeholders from across the value chain. In this regard, it is a 
model of how a GEO Initiative should work. 

Challenges exist around scalability and sustainability. The diversity of types of wetlands means that 
there is a great need for in situ data and local partners. It is not possible to take methods developed in 
one region and apply them globally. This implies that it will not be trivial to scale the current work 
that has been done in Europe and Africa to create a set of global services.   

The Secretariat recommends that Programme Board look for ways to secure funding for GEO 
Wetlands in the next Work Programme period. It may also be useful to see how the Regional GEOs 
may be able to help identify local partners in other regions. 
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Global Drought Information System (GDIS) 

1 INTRODUCTION 

The purpose of  GDIS is to experimentally test global and regional drought early warning, in order to 
map drought “hot spots’ of food insecurity, zones of possible wildfire outbreaks, and public health 
hazards arising out of heat waves.  A secondary purpose of GDIS is to identify atmospheric and 
oceanic global factors as triggers of regional and global-scale drought.  A third purpose is to provide 
an information portal, serving to provide global or continental-scale context in the preparation of 
national drought outlooks. It is a continuation of the last GEO Work Plan activity on drought. 

2 GOVERNANCE 

Currently there is no formalized governance structure established to guide and coordinate the activities 
of GDIS. The interaction between partners is done mainly through emails.  

GDIS is currently supported by in-kind contribution mainly from NOAA, as well as from other 
partners mentioned above. 

3 OPERATING ENVIRONMENT 

GDIS began as the coalescence of two activities.  One activity was sustained by the Drought Interest 
Group within the World Climate Research Programme; this group was largely synonymous with 
participants within the NOAA-sponsored US Drought Task Force.  The second group constituting 
GDIS was an activity began in the NASA WaterNet project,  which brought together the US Drought 
Monitor, the European Commission Joint Research Centre European Drought Observatory (EDO), 
Princeton University, and Australia CSIRO and ABARES within the confines of the GEO 
Architecture Implementation Pilot.  The final product of this latter activity was an incomplete global 
drought map. When the “Global Drought Monitor” was created by these partners, its extension was 
envisioned, to include the other continental land masses of the globe, including Central and South 
America and Asia.  

Soon afterwards, the European Union sponsored two international drought projects (Drought Early 
Warning System for Africa and the Global Water Scarcity Information Service. Princeton University, 
NOAA CPC, and the International Research Institute at Columbia University developed drought 
prediction techniques, using the North American Multi-model Ensemble, which had been begun as 
part of the Drought Task Force. 

WMO helped launch two regional drought centres in both West and East Africa to help pool and share 
resources devoted towards drought monitoring and famine monitoring and relief. The African Drought 
Monitor, part of the global Drought Monitor, was adopted by the West African Regional Drought 
Center (AGRHYMET).  

The WMO High-level meeting on National Drought Policy resulted in the development of the 
Integrated Drought Management Programme (IDMP), tailored towards national drought management 
programs, sharing scientific information, knowledge and best practices another portal, including 
information on regional drought activities and developments.  IDMP itself does not operate a drought 
information system. 

Both NIDIS (for GDIS) and JRC produce global maps of drought conditions using ground-based, 
precipitation station data from the  Global Precipitation Climatology Centre (GPCC).  JRC also has the 
capability to display water stress within vegetation and crop via mapped anomalies in absorbed 
Photosynthetic Active Radiation, which are displayed in two regional maps of JRC, one for Latin 
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America and one for Africa.  The JRC maps, both the Global Drought Observatory and the Latin 
American and African Drought Observatories, were developed as part of the Copernicus Emergency 
Management Service.   

4 OUTPUTS, USERS AND POLICY MANDATE 

GDIS was set up to solve several issues: 
 Firstly, the spatial resolution and accuracy issue. Drought mapping, monitoring, and some 

prediction has been carried out over countries that have meteorological and hydrological grids 
with high enough station (and time) density to capture some of granularity of drought 
episodes. However, outside these regions, the observation station density is insufficient.   

 Secondly, timeliness. Measurements from precipitation stations within many countries take as 
long as 1-2 months to reach GPCC, so that GPCC does not really provide a near-real-time 
picture of current rainfall (and drought) conditions.  

 Thirdly, a more comprehensive picture of global precipitation requires combining space-based 
observations of precipitation with the biased land-based observations, which only cover 
certain continental locations.  All current mapped drought monitoring products need to be 
upgraded, since space-based Earth Observation is the only option for obtaining routine 
comprehensive precipitation estimates over the whole globe.  

 Fourthly, prediction and early warning are crucial requirements, allowing for timely 
intervention to overcome droughts and famines. An attempt is being made to upgrade the 
drought software developed for DEWFORA for use with Copernicus to map global and 
regional drought predictions from ECMWF SEAS seasonal forecasts, particularly at one 
month ahead.   

 As part of the roll-out of the Global Framework on Climate Services, Regional Climate 
Outlook Forums (RCOFs) are being expanded and further developed, with some developing 
affiliations with Regional Climate Centers. The West and East African Regional Drought 
Centers are now being developed into regional climate centers.  None of the current RCOFs 
currently include drought-specific forecasts, although several nations do carry out drought 
prediction.  A GDIS target objective is the inclusion of drought-tailored mapping as part of the 
RCOF emergency outlook services. 

Based on the already existing GDIS portal, the following activities were proposed for the 2017-2019 
period:  

(1) A global pilot to test the drought prediction skill for each region of the globe, in order to identify 
priority areas in which drought prediction may be added to climate services to the Regional Climate 
Outlook Forums (RCOFs).  

(2) Development, in conjunction with WMO, of the “One Stop Shop” drought information service 
through the GDIS portal;  

(3) Development of a Regional Drought Association for South America (and Central America). 

(4) Development of a Regional Drought Association for South (and Southeast) Asia. 

With limited resources, the GDIS focus has been placed upon updating the information content of the 
GDIS portal while developing the building blocks of global monitoring (near-real-time space-based 
satellite global precipitation monitoring) and global prediction (developing software programs to 
process ECMWF forecasts). 

Potential users include World Food Programme, national agriculture administrations and so on. There 
are no statistics on use of the GDIS information yet. 
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5 RELATIONSHIP WITH GEO 

GDIS appreciates the umbrella of GEO though it is not very active in touch with the rest of the GEO 
community, for example, it did not show up in GEO Plenary in past two years. The visibility of GDIS 
in GEO is relatively low. 

The next generation of GDIS Portal, which will share open code in Python for various models, aligns 
well with the GEO Knowledge Hub.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GDIS is in the phase of developing products and services. It has support from the experienced US 
national drought information portal team but the engagement of  partners and users in designing global 
system is yet to be strengthened. The Secretariat recommends the Programme Board to ask GDIS to 
define concrete deliverables and timeline for the next phase and also interact more frequently with 
partners and users.  

 

GDIS DATA FLOW DIAGRAM 
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Global Observation System for Persistent Organic Pollutants 
(GOS4POPS) 

1 INTRODUCTION 

GOS4POPs  aims to further develop and provide new services in the Global Monitoring Plan Data 
Warehouse to support the effectiveness evaluation of the Stockholm Convention on Persistent Organic 
Pollutants.  It originated from the former GEO Task "Tracking Pollutants", where it was combined 
with the work now in GOS4M. 

2 GOVERNANCE 

GOS4POPs is led by the Czech Republic through the Research Centre for Toxic Compounds in the 
Environment (RECETOX) ), which is hosted by the Masaryk University. Other  contributors include: 
Australia, Brazil, Canada, China, EC, Germany, Italy, Japan, Norway, Russian Federation, Slovenia, 
Sweden, UK, USA and UNEP, WHO, and the World Bank (Global Environmental Facility - GEF). 

GOS4POPS is able to draw on many staff resources within RECETOX; it is estimated that this staff 
time amounts to roughly equivalent to 10 full-time staff.  

GOS4POPs uses the Global Coordination Group (GCG) for the Global Monitoring Plan of the 
Stockholm Convention to guide the direction of the Initiative. The GCG is effectively the steering 
committee for GOS4POPS. 

3 OPERATING ENVIRONMENT 

As with many other legally binding international instruments, the Stockholm Convention conducts an 
evaluation every 6 years to determine whether the measures taken to control the targeted persistent 
organic pollutants (POPs) are effective. As an important component of the effectiveness evaluation, 
the Global Monitoring Plan (GMP) for POPs provides a harmonized framework for the collection of 
comparable monitoring data on POP levels in core environmental matrices, including: air, human 
tissues (breast milk/blood), and water.  

The GMP integrates the results of major national, regional and global monitoring programmes, 
including Arctic Monitoring and Assessment Programme (AMAP); European Monitoring and 
Evaluation Programme (EMEP); Global Atmospheric Passive Sampling (GAPS) Programme; and the 
Monitoring Network (MONET) Programme. 

RECETOX was mandated by the Stockholm Convention to develop and maintain a central GMP Data 
Warehouse (DWH) (www.pops-gmp.org)  to compile and archive primary and aggregated data 
including metadata. The GMP DWH was launched in 2014. It is currently focused on standardizing 
sampling and analytical methods, integrating baseline data for new POPs into the system, and curating 
data from heterogeneous sources.  

UN Environment hosts the Secretariat of Stockholm Convention and assists developing countries that 
are Parties to the Convention to work in close collaboration with experienced laboratories to ensure 
they are generating high quality POPs data.  

GOS4POPs is also supported by the H2020 project ERA-PLANET. Other sources of contribution 
including the World Bank for capacity building capacity on GMP implementation, UNEP projects as 
well as other nationally funded projects. Around 1 M€ is secured as annual budget for GOS4POPs 
until 2021. 
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4  OUTPUTS, USERS AND POLICY MANDATE 

All primary data on POPs is collected in situ. The primary and aggregated data on POPs, once the 
validation process and preparation of regional reports is completed, is openly available through the 
GMP DWH. 

Key expected outcomes of GOS4POPs during the 2017-2019 period included: a) a governance 
structure (made up of a management board and a steering body) to assure an efficient day-by-day 
operation and engagement of stakeholders; b) an updated GMP DWH for reporting global information 
on POP levels (including newly listed POPs) based on the updated GMP technical guidelines; and c) 
advanced data presentation and interpretation tools strengthening stakeholders participation in 
information discovery.  

Services available in the GMP DWH have been used by Parties of the Stockholm Convention, 
governments, intergovernmental organizations, non-governmental organizations, and the scientific 
community, among others. In fact, GMP DWH is embedded in the process of the Stockholm 
Convention and has been use in an operational manner since 2015. 

The policy mandate to develop and operate the GMP DWH was given to Stockholm Convention 
Regional Centre in the Czech Republic through RECETOX; GOS4POPs does not have a formal policy 
mandate in its own right. 

5 RELATIONSHIP WITH GEO 

The visibility of GOS4POPS has not been high in GEO during the 2016-2018 period, even though 
GMP DWH has been providing operational services to the Stockholm Convention. This could be 
partly attributed to the lack of representatives on POPs in GEO Member delegations. GOS4POPS 
would like to work with the GEO Secretariat to raise the visibility through various means including 
blog posts on the GEO website, showcases at GEO Symposia and data accessibility in the GEOSS 
Platform.  

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

Despite having a strong policy mandate, open data policy, operational services, and potential linkages 
to SDGs, GOS4POPS has not had as much visibility within GEO as many other Initiatives that are less 
advanced. It may be worth Programme Board reflecting on the reasons why this might be. One factor 
may be the fact that remote sensing plays no current role. The Secretariat recommends that the 
Programme Board consider solutions on how to make Initiatives like GOS4POPs more relevant to and 
engaged with the GEO Community. 

 

 



12th Programme Board Meeting – 7-8 February 2019 PB-12.03
 

62 / 70 

 

GOS4POPS DATA FLOW DIAGRAM 

 



12th Programme Board Meeting – 7-8 February 2019 PB-12.03
 

63 / 70 

 

Global Urban Observation and Information Initiative (GUOI) 

1 INTRODUCTION 

GUOI is a community of researchers applying satellite Earth observations to the study of a variety of 
questions related to cities and urbanization. It is a continuation of the GEO Work Programme Task 
with the same title, which was launched in 2012. The GEO Human Planet Initiative was originally 
included within this task, but became an independent Initiative in GEO Work Programme 2017-2019.  

2 GOVERNANCE 

Led by a professor from Indiana University, GUOI is a loose scientific community with limited 
regular collaboration, most of which occurs through symposia and joint publications. No regular 
coordination effort is undertaken; planned monthly teleconferences and quarterly newsletters have not 
been implemented. An advisory board of six members was set up to provide advice on request, with 
members from NASA, NOAA, USGS, DLR, University of Pavia and National Observatory of Athens. 

3 OPERATING ENVIRONMENT 

As GUOI is primarily a community of researchers, they have not directly engaged international 
agencies in the urban domain, such as UN-HABITAT or the World Bank, although they meet 
occasionally at workshops organized by partners.  

The Initiative includes five research groups that use satellite data to generate human settlement layers 
as contributors, but no common goal has been identified and no common action is taken. All 
contributors work on their own projects. 

There is no dedicated funding for this Initiative. NASA formerly provided some operational funding 
which enabled the Initiative to have student assistance on administration, but this did not continue 
after 2015. 

4 OUTPUTS, USERS AND POLICY MANDATE 

Outputs of this Initiative that have been identified include: 

 Two books co-authored by GUOI contributors: Global Urban Monitoring and Assessment 
through Earth Observation (2014) and Remote Sensing for Sustainability (2016); 

 A series of urban symposia and workshops since 2012; and  
 A special issue of the ISPRS Journal of Photogrammetry and Remote Sensing focusing on 

SDGs in Latin America (there are plans to publish a similar issue for Africa). The GUOI lead 
is Editor-in-Chief of the journal. 

Users of these outputs are mostly restricted to researchers within the urban remote sensing community.  

There has been some discussion within the Initiative regarding development of a set of “Essential 
Urban Indicators”, although it would appear that this is at a very early conceptual stage. 

5 RELATIONSHIP WITH GEO 

GUOI has had relatively little interaction with GEO since 2016, both in terms of participating in GEO 
meetings and in responding to requests from the Secretariat. There are no channels such as websites or 
newsletters to understand the status of the Initiative. 
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The loss of funding for a student seems to have limited the ability of the lead to communicate 
regularly with the GUOI network and with the GEO Secretariat.   

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

The status of GUOI as an Initiative seems to be questionable. During the 2017-2019 period, there does 
not seem to have been any common objectives, other than the series of research publications. In its 
current configuration, it does not seem likely that GUOI will be able to realize common services that 
will reach decision makers and not just the academic community.  

The Secretariat recommends that further discussions with the GUOI lead be undertaken to determine 
the interest in pursuing the Essential Urban Variables concept or other joint objective for the Initiative. 
If there is broad support within the Initiative for this direction, assistance from Programme Board may 
be required to help identify other partners, outside academic institutions, that may be interested in 
contributing.  

If the GUOI community prefers to continue in its current form, then the Secretariat recommends that it 
be re-categorized as a Community Activity. 

GUOI DATA FLOW DIAGRAM 
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Global Wildfire Information System (GWIS) 

1 INTRODUCTION 

GWIS aims to develop a comprehensive system to provide assessments of wildfire regimes and the 
impact of wildfires globally. As well, GWIS complements existing systems at national and regional 
levels and supports national and regional wildfire management authorities. 

2 GOVERNANCE 

GWIS is led by the European Commission Joint Research Centre (JRC), with contributions from  
Canada, China, Japan, South Africa, the United States, ESA, and ECMWF among others 
(http://gwis.jrc.ec.europa.eu/partners/). It is built on the experience on setting up the European Forest 
Fire Information System (EFFIS) and the collaboration of the GTOS Global Observation of Forest 
Cover Global Observation of Land Dynamics (GOFC-GOLD) Fire Implementation Team and its 
regional networks. A team of 12 staff in JRC works on GWIS.  

No formal governance structure has yet been established for GWIS. Coordination is handled through 
meetings in which JRC and the co-chairs of GOFC-GOLD Fire Implementation Team and other major 
contributors (e.g. NASA, University of Maryland) participate. An annual meeting with all partner 
organizations and contributions has been organized since 2016. 

3 OPERATING ENVIRONMENT 

At the global level, the Sendai Framework requires increased availability and access to early warning 
systems and disaster risk information to achieve substantial reductions of damages caused by disasters.  

The GWIS team is involved in the Global Risk Assessment Framework (GRAF) process organized by 
UNISDR. Currently there is no wildfire element in the GRAF. The GWIS team is proposing a set of 
criteria of wildfire risk assessment to be submitted for the next GRAF assessment in 2021, based on 
the experience in setting up common criteria to assess wildfire risk in the pan-European region. 

At a regional level, the European Union supports the implementation and operation of EFFIS and the 
development of GWIS through the Copernicus Program. The EFFIS experience, since 2000, has been 
shared by 42 countries in Europe Middle East and Africa. Its extension to the global scale through the 
development of a Global Wildfire Information System is valuable particularly for countries which 
have not established their own systems on wildfire monitoring. 

Some countries have developed their own wildfire information systems according to national 
requirements and in various methods. Information sharing among these systems is often difficult or 
impossible, given the lack of harmonization among them. GWIS fills this gap by providing 
harmonized and comparable information at national, regional and global level. 

GWIS is currently funded through the Copernicus Programme until 2020. Funding for the following 
seven years has not yet been confirmed, but likely due to the strategic role of the program for the 
European Union. For the period of 2018-2020, the NASA-ROSES program provides important 
funding to GWIS through 3 projects in the area of: (1) forest fire danger assessment, (2) global 
observation of active fires from geo-stationary satellite sensors, and (3) the exploration of MODIS and 
VIIRS archives in NASA LANCE services.  GWIS also collaborates with the NASA ARSET (Applied 
Remote Sensing Training) Team, with the aim of promoting and disseminating information about 
GWIS services.  
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4 DATA FLOW, OUTPUTS, USERS AND POLICY MANDATE 

The intended product is a prototype global wildfire information system which provides harmonized 
fire information. A static application has been developed, with services including wildfire danger 
forecasts based on numerical weather predictions, active fires from MODIS and VIIRS satellite 
sensors, an historical archive of burnt areas from MODIS LANCE, and emissions from the Copernicus 
Atmospheric Monitoring Service. 

GWIS connects major national and regional fire information providers through annual workshops held 
in different regions. This provides GWIS an opportunity to integrate and harmonize as much as 
possible the regional data wildfire information sources. 

Users of GWIS span UN organizations (e.g. UNISDR and FAO) to national and regional wildfire 
services, civil emergency management authorities, insurance companies and citizens. There are about 
30,000 users from around 150 countries each year. Users include fire services in the countries, policy 
makers, regular citizens following the evolution of fires in their country as well as commercial 
companies developing their own applications based on freely available data provided by GWIS (e.g. 
World Bank).  

GWIS has been operational in Europe in support of the Emergency Response Coordination Centre 
(ERCC) of the European Commission and national emergency response authorities in European 
countries. Outside Europe, GWIS contributed to monitoring of one of the most dramatic wildfire 
seasons in Chile in January 2017, providing near-real time maps of active fires and burnt areas, which 
were used to assess the situation of the multiple ongoing fires and support the provision of support 
means by ERCC. Other critical fires in California (USA), Canada and Australia were also monitored 
by ERCC through GWIS.  

Through its European version EFFIS, GWIS already has a regional policy mandate to support the 
European Commission in protection of forests against fires in the EU, Middle East and North African 
countries. A global policy mandate on wildfire assessment may be possible to obtain through the 
Global Risk Assessment Framework (GRAF) of UNISDR. A mandate for operational support to UN 
FAO programs such as the Global Forest Resources Assessment (GFRA) and the Global Wildfire 
Emissions Assessment (GFEA) is expected to be established soon. 

5 RELATIONSHIP WITH GEO 

GWIS has been active in organizing events at GEO meetings, and is responsive to GEO calls on 
reporting. GWIS values GEO as a unique platform for international cooperation and benefits from the 
international banner to raise visibility and opportunity to interact with other GEO initiatives and 
flagships such as GEOGLAM and GEO DARMA. GWIS closely follows the developments regarding 
the GEOSS Platform, so that GWIS data may become accessible through it. 

GWIS appreciates the opportunity to work with commercial cloud providers, which the GWIS team 
sees as a good example of services the GEO Secretariat can provide. 

6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

GWIS has demonstrated its capability to extend EFFIS services from Europe to the world. The GEO 
Secretariat recommends the Programme Board propose that GWIS consider the possibility of 
establishing a formal governance structure to have users as well as national and regional information 
providers engaged in design and improvement of GWIS products and services.   
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Oceans and Society: Blue Planet 

1 INTRODUCTION 

The Oceans and Society: Blue Planet Initiative (Blue Planet) aims to advance synergies among the 
many ocean and coastal observation programmes and facilitate the development of end-to-end ocean 
information services.  

Blue Planet was first initiated in 2011 by the Partnership for Observation of the Global Ocean 
(POGO), a forum for leaders of major oceanographic institutions interested implementing international 
and integrated global ocean observing systems. It was developed further in collaboration with CEOS, 
the Global Ocean Observing System (GOOS), the Coastal Zone Community of Practice (CZCP) and 
the Global Ocean Data Assimilation Experiment (GODAE) OceanView, and then included in the GEO 
Work Plan in 2012.  

2 GOVERNANCE 

Blue Planet’s governance structure includes an Advisory Board, a Steering Committee, a Secretariat 
and several Working Groups. The Secretariat is composed of one staff member at NOAA that runs 
daily operations, manages and supports project implementation, maintains the website and outreach 
activities, and drafts Initiative documents. Additional resources for an additional Secretariat staff 
member have been secured by NOAA, and the European Commission has identified a possible 
funding mechanism to host a Secretariat staff member at Mercator.  

There is high-level involvement from the main ocean observation programmes and organizations as 
well as social scientists and user representatives in the Advisory Board and Steering Committee.  

3 OPERATING ENVIRONMENT 

The Intergovernmental Oceanographic Commission (IOC) is the coordination organization in marine 
scientific research and transfer of marine technology in the UN system. GOOS, which is part of IOC, 
uses the Framework for Ocean Observing to guide its Member countries in their implementation of 
ocean observation in a consistent and sustained way. GOOS is also responsible for developing 
Essential Ocean Variables (EOVs).  

Another IOC programme, International Oceanographic Data and Information Exchange (IODE) is 
mandated to ‘facilitate the exchange of oceanographic data and information between participating 
Member States’, and the current approach of such facilitation is a list linking to partners’ databases. 
Other IOC co-sponsored entities and programmes include the Joint Technical Commission for 
Oceanography and Marine Meteorology (JCOMM) and the Global Climate Observing System 
(GCOS). WMO is involved in above mentioned commissions or programmes from the meteorology 
and climate perspectives. 

In addition to these United Nations organizations, there are a number of key non-profit organizations 
including Conservation International, World Wildlife Fund and the Nature Conservancy that are active 
on ocean-related matters. There are also many national and regional observing systems that are not 
considered part of the GOOS regional alliances.  

This collection of organizations, working with one another in various programmes, have produced a 
very distributed data system with a gap in user engagement and co-development of decision-making 
tools with policy makers and other decision makers. International partners frequently express a lack of 
understanding about where data is housed, where they can access it, which products they should use 
and how they should integrate and analyse the data.  
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Resources have been contributed by NOAA in support of the Blue Planet Secretariat, CSIRO for 
website hosting and graphic design, by GEO Member governments in hosting Blue Planet Symposia –
Brazil (INPE), Australia (CSIRO), USA (NOAA), France (Mercator) – and by POGO for a Scoping 
Group Meeting on EO for Water-Related Diseases and the Capacity Building and Advocacy Working 
Group activities.  

In the short-term, multi-year funding is being sought for some of the projects that are currently being 
planned (e.g. Sargassum monitoring, oil spill tracking and forecasting, early warning system for 
marine flooding, and tracking micro-plastic pollution). Blue Planet is expecting to publish a call 
shortly for the set-up of several new regional and thematic Blue Planet nodes in support of the 
Secretariat. These regional and thematic nodes will increase the contribution from GEO Member 
States to Blue Planet and provide new resources to develop ocean and coastal EO based services. 

4 DATA FLOW, OUTPUTS, USERS AND POLICY MANDATE 

The Blue Planet Initiative aims, as service to the community, at bringing together existing ocean 
observation networks by providing a unique entry point to all EO ocean-related data and information. 
It has a very broad scope of work, working on projects to support the Sendai Framework for Disaster 
Risk Reduction, the Small island developing states Accelerated Modalities of Action (SAMOA) 
pathway, and the SDGs.  

Projects to support the Sendai Framework include development of a multi-hazard warning system 
from the Caribbean and the development of an early warning system for marine flooding in coral lined 
islands. Users are part of these projects teams, have attended project workshops, and are driving the 
development of these services.  

Work to support the SAMOA pathway includes workshops in the Caribbean, the early warning system 
for marine flooding in coral lined islands and the planning of a series of workshops with the objective 
of developing EO-based services in support of fisheries, aquaculture and biodiversity information 
needs in Macaronesia plus São Tomé and Príncipe.  

Blue Planet aims to contribute to SDGs through various approaches. It is working with UN 
Environment, IOC and other custodian agencies for SDG indicators regarding indicator methodologies 
and data sources. This is specifically of relevant at the policy level, as many ocean-related SDG 
indicators (SDG-14) are still Tier III and the custodian agencies are looking for support to further the 
methodological development of the indicators for approval by the Interagency and Expert Group on 
SDG Indicators (IAEG-SDGs). 

Blue Planet’s information products and services are in the development phase through the projects 
mentioned above. While a global policy mandate is not likely, Blue Planet may be able to obtain a 
policy mandate for a single project, for example, from the Cartagena Convention with respect to the 
Caribbean multi-hazard warning system. 

5 RELATIONSHIP WITH GEO 

The Blue Planet secretariat interacts regularly with the GEO Secretariat and works actively with other 
Flagships and Initiatives such as GEO BON, AquaWatch, EO4SDGs, EO4EA and GEOGLOWS. In 
addition, Blue Planet cooperates with Regional GEOs such as AmeriGEOSS. It has indicated its 
interest in possibly using the GEO Secretariat to receive and manage earmarked funding for Blue 
Planet through the GEO Trust Fund and to use the GEO legal status for the purpose of applying for 
project funding, rather than to go through partner organizations.  

Blue Planet values the concept of GEO Knowledge Hub and views this as an opportunity to address 
some of its challenges. 
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6 CONCLUSIONS AND RECOMMENDATIONS TO PROGRAMME BOARD 

Blue Planet currently functions as a coalition of GEO Members and Participating Organizations, 
driven by ocean and coastal observations and applications coordination objectives, and funding 
opportunities for projects involving user demands. As stated by the leadership, they view Blue Planet 
as an incubator of global services. Based on conversations with the GEO Secretariat, Blue Planet is 
exploring the model of other GEO groups where services that are developed and provided by partner 
organizations in Blue Planet are branded and presented as Blue Planet projects. 
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