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1 INTRODUCTION

1.1 General

This document is intended to provide the Plenary with a summary overview of the introduction of the
new Implementation Mechanisms, together with an overview of the progress made on the GEO 2016
Work Programme activities.

After the GEO-XII Plenary approval of the GEO 2016 Work Programme, the Secretariat provided its
support and, where requested, the necessary coordination to advance implementation of the activities.
It is important to recall that 2016 was defined as a transitional year with the understanding that
changes from either the Programme Board or feedback and lessons learned from the Community may
well be introduced. Finally, considering the four different mechanisms defined by the new Strategic
Plan, the Foundational Tasks present the highest level of engagement from the Secretariat, and the
greatest change for the community at large.

1.2 Implementing Provisions of the Strategic Plan

By and large, the four proposed mechanisms have been well-received by the Community, and have
been put into practice.

For Community Activities and GEO Initiatives, which are implemented with almost 100% of the
resources coming from in kind contributions of Members and Participating Organizations (POs), one
major action item for each team was to re-assess their plans, and to develop a revised description of
the current and planned activities in order to meet the “requirements” set forth in the Strategic Plan
and its Reference Document. This was especially true for those activities being proposed as GEO
Initiatives or GEO Flagships that were required to submit updated Implementation Plans and that are
now included in the 2017-2019 Work Programme.

Relevant Secretariat Experts have established the necessary connections and collaborations, and are
supporting and facilitating the interactions of the different Teams with the other GEO activities,
covered by the Foundational Tasks, both from a technical and an organizational point of view.

The implementation of the Foundational Tasks made good progress, both in the management
arrangements of each of them, and in the overall Secretariat organization. The transition, however, has
been impacted by the reality of the requirement to adapt the content and plans of the Foundational
Tasks (as described in the Plenary-approved 2016 Work Programme) to the actual Trust Fund
resources for 2016 (currently estimated to be about 30% less than the 2016 budget approved by GEO-
XII) and to the lack, for a few Tasks, of the expected in kind contributions.

Current progress in consolidating the Teams and the plans for all the Foundational Tasks can be
summarized as follows:

e The formation of all Task Teams and identification of co-leads is almost complete;
e Periodic calls are organized, supported by the Secretariat;
e The Secretariat (through identified Experts) is supporting each of the Tasks, in accordance
with the Work Programme provisions and compatible with the resource constraints.
1.3 Activities Progress
A summary of the progress achieved on the different activities are described below.

The GEO Initiatives and Community Activities consist of a compilation of the inputs received by the
different Teams.

For Foundational Tasks, the Secretariat prepared the summary progress on specific inputs based on the
day-to-day interaction of the teams with Secretariat.
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2 GEO INITIATIVES

2.1
GEO

Introduction
Initiatives allow Members and Participating Organizations to coordinate their actions and

contributions towards a common objective within an agreed, yet flexible framework. They develop
and implement prototype services according to GEO priorities and have identified committed
resources to a certain extent. GEO Initiatives demonstrate technical feasibilities through pilot services,
or serve a user need. Naming of the activities is according to the new Work Programme (2017-19)
with a reference to the name of the Community Activity according to the Transitional Work
Programme, 2016.

2.2

GEO BON

Reference to the activity GI-02.

2.3

The GEO BON Open Science Conference and All Hands Meeting, attended by 261
participants from 40 countries, was held in July 2016, leading to the development of a new
organizational structure and feeding in to a new Strategic Plan;

A Letter of Agreement was signed by representatives of the GOOS BioEco Panel, IOC OBIS,
and GEO BON MBON confirming their cooperation on jointly developing a Global Marine
Biodiversity Monitoring Network;

BON in a Box Version 1 beta was released. BON in a Box is a collection of tools to facilitate
development of Biodiversity Observation Networks;

The first version of the Essential Biodiversity Variable (EBV) Portal was released at the Open
Science Conference, 2016. In time, the portal aims at being the main source of information on
EBVs;

The “GEO Handbook on Biodiversity Observation Networks” (publishing date: last quarter of
2016) was finalized,;

The European funded GLOBIS-B project, of which GEO BON is one of the partners, started
in June 2016;

The host institution of the GEO BON Secretariat, the German Center for Integrative
Biodiversity Research Halle-Jena-Leipzig (iDiv), had its funding renewed for another four
years by the German government.

GEOGLAM

Reference to the activity GI-01.

Monthly delivery of the operational Crop Monitor for the Agricultural Market Information

System (AMIS) since September 2013 — monthly coordination of evidence-based consensus

building amongst newly and well-established global, regional, and national monitoring
systems;

Successful development and deployment of the operational Crop Monitor for Early Warning,
with first monthly publication on 5 February, 2016. This report is the result of collaboration
amongst multiple well-established groups monitoring countries at risk;

Growth of a regional Asia-RiCE initiative geared toward strengthening methods and
developing national capacity for rice crop monitoring, under Japanese leadership supported by
France/ESA in cooperation with ASEAN framework;
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e Initiation and development of a Rangeland and Pasture Productivity (RAPP) activity aiming to
establish a system to monitor the condition of global grazing lands and their ability to sustain
animal protein production (RAPP Map: map.geo-rapp.org), while building on a Community of
Practice (~ 10 pilot countries) under Australian leadership;

e Prototyping of a crop information system in Tanzania (in partnership with the MAFC National
Food Security Office - NFSO) and in Uganda, funded by the Bill and Melinda Gates
Foundation;

e Start of national crop monitoring demonstrations based on Sentinel-2 and Landsat-8 in
producer and food secure countries in Ukraine, Mali and South Africa, funded by ESA,;

e Development of EO-based products aiming at individual farmers in developing countries by
projects of the G4AW programme (Geodata for Agriculture and Water), led by the
Netherlands space office;

e Monitoring of rice crops using satellite remote sensing (Sentinel 1, Sentinel 2 and SPOT
Pleiades imagery) and GIS technologies in Northern and Eastern Afghanistan (FAO-DDNS).
Rice crop area estimation/area frame and rice crop masks are being developed for selected
provinces;

e Curricula and E-learning courses related to geospatial information and technology for
agriculture monitoring and statistics, and environment impact assessment are being developed
from FAO-DDNS, Bologna University and Twente University (under Pakistan Agriculture
Monitoring and SIGMA Project);

e As a partner of the Sentinel-2 for Agriculture project, the Pakistan Space and Upper
Atmosphere Research Commission (SUPARCO) is testing the use of Sentinel-2 satellite
images to estimate wheat area and yield for the 2016 crop season;

e FAO-DDNS is testing Sentinel 1 and Sentinel 2 data with an aim to develop sustainable
methods and tools for crop area and yield estimation in Iran.

24 GFOI
Reference to the activity GI-03.

A GFOI policy forum was held in London UK on 6 September, 2016. Subsequently, GFOI 10th Space
Data Coordination Group (SDCG-10) was held from 7-9 September 2016, hosted by the UK Space
Agency at the University of Reading. It was a great opportunity to inform various UK communities
about GFOI and the space data component, encourage its uptake; and to establish an improved
understanding and connection to relevant UK activities, expertise and current and future UK data
sources

A Collaboration Forum was held in Washington DC on 28 June 2016. The Forum provided an
opportunity for stakeholders to interact with GFOI partners and explore opportunities for new
collaborations with GFOI.

At the Oslo REDD Exchange, 14-15 June 2016, GFOI partners the Governments of Norway and the
United States of America issued a joint statement for deeper collaboration on forests and climate
change. It was announced by the US Secretary of State, John Kerry and the Norwegian Minister of
Climate and Environment, Vidar Hegelson, the statement listed GFOI as a priority activity. At the top
of the list of specific activities, the statement said that the two countries would consider enhancing
existing collaboration under GFOI to help REDD+ countries to develop greenhouse gas inventories
and management tools.
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GFOI together with its partner the European Space Agency (ESA) and others hosted a side event at the
UN Climate Change Conference in Bonn Germany on 20 June, 2016. The event was well attended and
allowed for constructive discussions between the GFOI team and stakeholders.

GFOI partners NASA and SilvaCarbon will host a series of webinars. NASA’s Applied Remote
Sensing Training (ARSET) webinar will provide participants with an overview of carbon monitoring
for terrestrial ecosystems. This includes information about carbon estimation technigues and
conducting accuracy assessments on these estimates. The course will draw on material from the
GFOI’s MGD and provide live demonstrations of tools for carbon monitoring.

GFOIl released a second version of the Method and Guidance Document (MGD) and also launched
REDDcompass, a web application to help countries develop national forest monitoring systems and
procedures to measure, report and verify associated greenhouse gas emissions. REDDcompass helps
users progressively work through the key themes, concepts and actions of REDD+ National Forest
Monitoring Systems (NFMS) for Measurement, Reporting and Verification (MRV) gaining access to a
suite of GFOI methods and guidance, space data resources, training materials and tools along the way.

GFOI partners hosted a ‘Training the Trainers’ workshop in Bangkok from 18-22 April, 2016. The
workshop assembled a group of regional leaders and provided targeted training in the use of the
GFOI’s overarching REDDcompass, the training modules from the GOFC-GOLD source book, the
World Bank’s Decision Support Tool (DST) and various other linked products.

The GFOI Plenary and Open Forum meetings were held at the European Space Agency’s (ESA)
Centre for Earth Observations (ESRIN) in Frascati, Italy, from 22-25 February, 2016. With well over
100 registered participants bringing different backgrounds, expertise and perspectives from all over
the world; the meetings were engaging and highly productive.

2.5 Global Observing System for Mercury (GOS4M)
Reference to the activity GI-04.

o Installation and operation of GMOS (Global Mercury Observing System) monitoring sites
(more than 40 ground-based sites in both southern and northern hemispheres);

e Execution of oceanographic and tropospheric studies over major oceans and seas, and in the
troposphere (including the UTLS);

e Design and development of GMOS Spatial Data Infrastructure (GMOS SDI -
www.gmos.eu/sdi) for mercury in the environment and integration in the GCI (GEOSS
Common Infrastructure);

e Quality control of collected datasets and uncertainty assessment performed through a
transparent and inclusive process involving representatives of the mercury monitoring
networks;

e Archiving and sharing of historical and up-to-date information on mercury;

e Monitoring database/information warehouse established.

2.6 AfriGEOSS 2016 Summary Progress Report
Reference to the activity GI-06.

o Held the first AfriGEOSS Steering Committee, hosted by South Africa in February 2016. The
first AfriGEOSS Symposium was held from 27-29 April 2016, in Victoria Falls, Zimbabwe
hosted on behalf of the Government of Zimbabwe, by the University of Zimbabwe and the
Research Council of Zimbabwe. More than two dozen African nations committed to mobilize
the Earth observation community to contribute to the implementation of GEOSS and the
African Space Policy and Strategy. http://www.earthobservations.org/afrigeoss2016;
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2.7

Identified four thematic priority areas with leads, namely a) Food Security and Agriculture —
to be implemented through the AfriGEOSS Agriculture Monitoring (AfriGAM) Initiative led
by South Africa (ARC). b) Sustainable Forest Management led by Gabon (AGEOS) and
COMIFAC; c) Water Resource Management led by Morocco (Chouaib Doukkali University);
and d) Sustainable Urban Planning and Growth led by UNECA and South Africa (SANSA).
In addition, RCMRD was identified as lead for the Capacity Development action area and an
activity on Soil Moisture Mapping for Africa using satellite data was established led by
GRSS;

Reinforced country and regional institution participation in AfriGEOSS and increased GEO
membership with two Africa based Participating Organizations joining GEO, the Arab States
Research and Education Network (ASREN), contributing to the data and infrastructure action
area and the African Regional Centre for Space Science and Technology Education - in
English Language (ARCSSTE-E), contributing to the capacity development action area with a
third (Sahara and Sahel Observatory - OSS) pending approval by the 38th Executive
Committee Meeting in November 2016;

Raised visibility and awareness of AfriGEOSS and GEO through participation in various
international events such as the Joint Meeting of SADC Ministers of ET and STI, UNGGIM-
Africa 4th High Level Forum, ESA Food Security and Sustainable Agriculture Workshop,
EUMETSAT User Forum for Africa, etc.;

Strengthened engagement and collaboration with existing initiatives in the continent such as
MESA, SASSCAL, SERVIR E&S and West Africa, TIGER, GlobeWetlands Africa, WIGOS,
Wetlands East Africa, GEO-CRADLE, UNGGIM-Africa and with policy institutions such as
AMCOMET Secretariat, SADC Secretariat and the African Union Commission (AUC). In
addition the Initiative continued consultation with GMES & Africa to foster synergies and
coherence with AfriGEOSS;

Secured a mandate for AfriGEOSS through the declaration of the 26th African Union Summit,
urging “Member States, RECs ... AfriGEOSS and the Commission to popularize space
science and technology in socio-economic development, mobilize domestic resources and
implement the Space Policy and Strategy.” In support of this mandate, AfriGEOSS Data &
Infrastructure team has co-developed with the African Union Space Working Group an EO
infrastructure survey to be launched by the African Union Commission;

Increased African resources brokered in the GEOSS Common Infrastructure (GCI): brokered
those held by RCMRD and received approval to broker OSS Geoportal pending final
development of the portal and initiated conversation with AUC for the MESA geoportal;

Advanced engagement with African commercial sector enable innovative and showcased
value added products in support of decision making in the continent.

Data Access for Risk Management (GEO-DARMA)

Reference to the activity GI-16.

Following the publication of the Sendai Framework for Disaster Risk Reduction 2015-2030,
CEQOS proposed a new initiative, GEO-DARMA, at the end of 2015. After the approval of the
GEO 2016 Work Plan by the 2015 GEO Plenary and the positive review of the GEO-DARMA
proposal by the GEO Programme Board in 2016, the European Space Agency as current
GEO-DARMA Lead (on behalf of CEOS) has further consolidated the GEO-DARMA
implementation plan and set up a contract to get an initial two-year support from Industry to
kick-off GEO-DARMA in the last quarter of 2016 and to foster the execution of the related
activities.
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2.8 Earth Observation for Ecosystem Accounting (EO4EA)
Reference to the activity CA-29.

Recruited members to participate in the community and draft a proposal for an initiative.
Held initial meeting to refine the concept and develop the Initiative proposal:

o Hosted by Steering Committee member Conservation International in Washington, DC;
o Initiative proposal developed with four work streams;

o Many participants made commitments to contribute;

o Several participants will work to identify additional resources.

2.9 GEO Carbon and Greenhouse Gas Initiative
Reference to the activity GI-05.

These are, among others, some of the major accomplishments over the past year:

1.

The GEO Carbon Community of Practice worked together to write the GEO Carbon and GHG
Initiative, that has been accepted by the GEO Programme Board. This is an important success,
even if it is just a first step toward the implementation of a Global Carbon and GHG
Observing System. A significant number of key players in the field of research and
observations, from four continents, agreed to work together on a common plan for improving
the observational efforts in support to climate relevant policy decisions.

In 2016, the Integrated Global Greenhouse Gas Information System (IG3IS), supported by
WMO, started to prepare its Program Roadmap for an observation-based information system
on trends and distributions of GHGs in the atmosphere. IG31S will be coordinated with the
GEO Carbon and GHG Initiative.

ICOS is a pan-European research infrastructure for observing and understanding the
greenhouse gas balance of Europe and its adjacent regions that currently has 12 member
countries (https://icos-ri.eu/). ICOS is part of the GEO Carbon Initiative and is, as a long-term
and domain-overarching research infrastructure, well-equipped to address several of the GEO
Carbon objectives and to foster interlinkage with other initiatives. The Integrated Carbon
Observation System European Research Infrastructure Consortium (ICOS ERIC) was founded
in November 2015, and obtained the status of a GEO Participating Organisation in 2016.

In terms of resources there is still a lack of widespread and coordinated support to climate-related
observations at global scale, in particular in less developed areas.

2.10 GEO Cold Regions Initiative (GEO CRI)
Reference to the activity GI-11.

GEOCRI meetings (one face-to-face meeting, telecons, co-leads telecons);

Establishment and work of the GEOCRI co-leads team (GEOCRI Work Plan and related
activities);

Joint development of the GEOCRI Work Plan 2017-2019 and related goals, tasks and
activities;

Development of the implementation mechanism for GEOCRI Task Teams;

Identification of the Task Teams to implement the tasks and activities of the GEOCRI Work
Plan;
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Recommendation of GEOCRI as a Global Initiative to the Work Plan 2017-2019 by the
Program Board;

Identification of resources for GEOCRI implementation (financial and in-kind contributions);
Networking, identification of potential new contributors to GEOCRI,;

Document re-analysis: importance and requirements for the polar and cold regions globally;
Provision of the Fact Sheet to the GEO XIII Plenary;

2.11 GEO Global Ecosystem Initiative (GEO ECO)
Reference to the activity GI-14.

The USGS, Esri, and a team of global marine ecosystem scientists collaborated to develop the
first ever map of global ecological marine units (EMUSs) produced from data collected over a
50-year period. The EMUs (Figure 1) represent 37 global marine ecosystems based on
differences in temperature, salinity, oxygenation, and nutrient levels. The EMUs are intended
to support marine biodiversity conservation assessments, economic valuation studies of
marine ecosystem goods and services, and studies of ocean acidification and other impacts;

s

Figure 1. Surface view of the Ecological Marine Units

In order to make full use of the Internet and EIA Big data visualization technology and to
establish the system of statistical indicators of EIA, intelligent analysis and information
release, the leader of the EIA big data visual platform based on RS-GPS -Web GIS, together
with some younger IT technicians, set up Taiyuan Baiyu S&T Co. Ltd. With the application of
Internet of things technology, the company combined that with sensor technology, ZigBee
technology, and Android query technology to achieve real-time monitoring of environmental
pollution. The company built a platform for sharing the configured information release server
(Web server), the GIS server and database server for information publishing and online query;

The H2020 project ECOPOTENTIAL Consortium defined the list and characteristics of the
Protected Areas (PA) to be studied (pictured below), covering the range of European
biogeographical regions and assessing the representativeness of the selected PAs. The main
Essential Variables for selected PA studies have been identified and analyzed. Downscaling of
climate drivers for the PAs was performed and the framework for future projections of the PA
ecosystem status was established. A video explaining the aims of the project was prepared and
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2.12

it will be shown at the GEO Plenary. The two European projects ECOPOTENTIAL and
SWOS started interacting with the goal of completing each other's approach.

GEO Global Network for Observation and Information in Mountain Environments
(GEO-GNOME)

Reference to the activity GI-15.

2.13

Accurately delineating mountain regions is fundamental to and the first task of GEO-
GNOME. Thus GEO-GNOME participants started comparing the extent and coverage of
mountain regions so an effective mechanism for data access and visualization can be set up;

GEO-GNOME participants worked together towards creation of the Unified High Elevation
Observing Platform (UHOP), a global network of instrumented elevational transects aimed at
quantifying and understanding Elevation Dependent Warming, a regional expression of global
warming. An initial assessment will form the basis for the goal of a fully operational system
within the next year;

The Elevation Dependent Warming group met with the Land Surface Temperature satellite
community in June to explore how the field-based efforts could be coordinated with the
remotely-sensed efforts. The European Space Agency supported this collaboration.

GEO Global Water Security (GEOGLOWS)

Reference to the activities GI-20, CA-07, CA-08, CA-09, CA-10, CA-15, CA-17.

2.14

GEOGLOWS consolidated seven GEO Community Activities in water into its programme
framework for the 2017-2019 Work Plan;

New GEOGLOWS projects and training sessions are being initiated in Colombia, Argentina,
Europe and Canada as well as in the USA,;

GEOGLOWS held its first international Steering Committee meeting in August 2016 and is
now initiating groups to undertake its 2017-2019 Work Plan.

GEO Vision for Energy (GEO VENER)

Reference to the activity GI-10.

A Sensor observation service capacity for the Energy SBA has been set-up through the
ConnectinGEO project for Enhancing GEOSS Webservice-Energy SD and is available at
http://insitu.webservice-energy.org. It allows the visualization and processing of in-situ solar
radiation measurements. It is also used for discussing the involvement of private solar
companies within GEO as providers of in-situ solar irradiation and users of the GCI. A video
showing the benefits of this new component of webservice-energy.org is available (in French
subtitled in English) at https://www.youtube.com/

The COPERNICUS CAMS Service for Solar Radiation (https://www.gmes-atmosphere.eu/)
has been released as an operational service. The Copernicus Atmosphere Monitoring Service
(CAMS) deals both with the ultraviolet part of the spectrum having an impact on human
health and with the visible solar spectrum being relevant for solar energy usage. Global and
direct irradiances are provided for Europe, Africa, the Middle East and Asia, providing the
solar energy industry, the electricity sector, governments, and renewable energy organizations
and institutions with suitable and accurate information of the solar radiation resources at the
Earth's surface in easily-accessible formats and understandable quality metrics.

Activities of the Federation of Earth Science Information Partners (ESIP) Energy & Climate
Working Group included enhanced communication between data providers at US Federal
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agencies and renewable energy decision makers. A workshop was organized in 2016 focused
on new applications using NASA and other US agency Earth science resources for energy
management decision making.

2.15 GEO-Wetlands Initiative

In 2015, a diverse partnership started discussing the establishment of a GEO-Wetlands initiative with
the goal to advance the development of a Global Wetland Observation System (GWOS). This
collaboration was based on prior activities of the Ramsar Convention on Wetlands, GEO BON and
Wetlands International and supported by several on-going projects. The major achievements of the
GEO-Wetlands partnership from 2015-2016 can be summarized as follows:

e Formation of a GEO-Wetlands core team that prepared a GEO-Wetlands implementation plan,
proposing it as a new GEO Initiative for the 2017-2019 Work Programme;

e Establishment of close collaboration between different, wetland & EO related, projects to
ensure cooperation under a common set of global objectives;

o Representation of GEO-Wetlands in several conferences and workshops; Publication of a
conference paper, describing the idea behind GEO-Wetlands, in the proceedings of the ESA
Living Planet Symposium 2016.

2.16 Global Drought Information System Global Initiative (GDIS)
Reference to the activity CA-16.

Existing network partners within GDISs include the North American Drought Monitor (NADM), the
European Drought Observatory (EDO) and the Australian Bureau of Meteorology (BoM). A new
continental partner drought network is being developed (as a GDIS activity) within Central and South
America, also under the auspices of the World Meteorological Organization (WMO).

Global and regional pilots to be pursued, along with the addition of new content to the existing data
portal:

o Develop a Regional Drought Association for South America (and Central America);

e Develop in conjunction with WMO of the “One Stop Shop” drought information service
through the GDIS portal;

e Continue to develop the adaptation of the global precipitation monitoring system (for GDIS
global drought monitoring) to recover global water availability maps for global water stress
monitoring. Investigate space-based technologies for global water usage monitoring. Work
with UN Water and FAO Aquastat’s (and possibly GCOS) development of global water stress
monitoring;

o Assess global drought prediction system based upon ECMWF SEAS (seasonal forecasts) and
North American Multimodel Ensemble forecasts;

o Assess feasibility for establishing regional drought associations in South Asia with WMO and
Middle East-North Africa (MENA).
2.17 Global Urban Observation and Information
Reference to the activity GI-17.

e Megacities Observation and Monitoring (MOM) program: Expanded from the Global Urban
Supersites Initiative under GEO SB-04. These projects all focus on global urbanization of
megacities and providing the data sets for municipalities for megacities in the world;
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e Continued generation of Global Human Settlement Layers at various international and
national levels and seeking of synergies among them;

o Implementing Virtual Global Urban Remote Sensing Laboratory through joint projects: The
main objective is to develop an online tool to acquire, process, visualize, and share urban data
sets;

e Initiate a joint project of Impervious Surface Mapping in Tropical and Subtropical Cities -
ISMITSC (Asia, Africa, and South America): This initiative focuses on urban mapping and
providing datasets and EO technology services to developing countries.

2.18 Global Wildfire Information System (GWIS)
Reference to the activity GI-09.

The implementation of the Global Wildfire Information System follows the scheduled plan, which
foresees for 2016 the following actions:

e M1 Workshop of GWIS partners — Q4 2016;
e M2 Consolidated prototype of the GWIS — Q4 2016.

Preparation of M1 is underway. The first meeting of the GWIS partnership will take place on 15
November, 2016, in the context of the ForestSAT2016, in Santiago de Chile
(https://forestsat.blogspot.co.uk/2016/08/fire-sessions.html). Participants to this meeting include the
members of the Global Observation of Forest Cover — Global Observation of Land Dynamics (GOFC-
GOLD) Fire Implementation Team, including representatives of the regional networks, as well as
other relevant national/international providers of fire monitoring information.

Development of the prototype of the Global Wildfire Information System prototype (M2) is
progressing smoothly. This development is framed in the synergy between GEO activities and those of
the EU Copernicus Program 2015-2020, which envisage the extension of the European Forest Fire
Information System (EFFIS — http://effis.jrc.ec.europa.eu) to the global scale.

2.19 Oceans and Society: BLUE PLANET
Reference to the activity GI-07.

Over the past year, Blue Planet has made significant progress towards securing resources and moving
forward as a GEO Initiative. In November 2015, Blue Planet established a distributed Secretariat. The
Secretariat consists of a full time Scientific Coordinator supported by the U.S. National Oceanic and
Atmospheric  Administration (NOAA) and a part time Technical Manager supported by the
Commonwealth Scientific and Industrial Research Organisation (CSIRO). In 2016, Blue Planet has
focused on the development of the Initiative Implementation Plan which was accepted by GEO.
Through this process, Blue Planet has identified a formal governance structure and a plan for growing
the network of Blue Planet participants and identifying priority pilot/prototype projects for the
Initiative to focus on in the coming years. Blue Planet has also undertaken efforts to engage with
stakeholders and users and expand community support for the Initiative.

A summary of these and other recent and on-going Blue Planet achievements are presented below:

e Secretariat established;

Governance structure developed;

Blue Planet Implementation Plan submitted and accepted by GEO;

New website established (www.geoblueplanet.org);

Communication and engagement strategy development and implementation underway;
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e User and stakeholder engagement underway;

e 3rd Blue Planet symposium planning underway.

3 COMMUNITY ACTIVITIES

3.1 Introduction

GEO Community Activities allow stakeholders to cooperate flexibly in a community-led, bottom-up
fashion, with a low initiation cost. Progress in 2016 represents a broad variety of activities with
varying degrees of coordination. GEO Community Activities define user needs, explore new frontier
applications, demonstrate technical possibilities and agree on specific observation or analysis
protocols and data exchange. Naming of the activities is according to the new Work Programme
(2017-19) with a reference to the name of the Community Activity according to the Transitional Work
Programme, 2016.

3.2 Access to Climate Data in GEOSS
Reference to the activity CA-03.

e Observations for Model Intercomparisons Project (OBS4MIPs), the observational component
of the Earth System Grid Federation (ESGF) dedicated to the evaluation of Model
Intercomparison Projects, has now published more than 60 documented data sets and another
100+ are in preparation (see https://www.earthsystemcog.org/projects/obsdmips/ for details);

o  ANA4MIPs, the reanalysis component of ESGF has also now published global reanalyses
from all major producing centers (ECMWF, NASA, NCEP, JMA) (see
https://esgf.nccs.nasa.gov/projects/anadmips/ for details);

e The US National Operational Model Archive and Distribution System (NOMADS) continues
to be a highly accessed model data archive service that provides more than 250 million
individual downloads per year providing over 1.4PB of data to researchers, the private sector
and the operational forecasting community;

e Teams from NCEI and NOMADS are implementing the most recent version of the ESGF
software suite that has undergone an extensive security review led by NASA with
participation across the international federation;

e WCRP and CA-03 are jointly advancing improved model data access within GEO to provide
increased and easier access to advanced climate and weather models to and through the GEO
community.

3.3 African Geochemical Baselines
Reference to the activity CA-25.

Due to the lack of funding, the activities carried out during 2015-16 were financed by China
Geological Survey, the UNESCO International Centre on Global-scale Geochemistry and the
IUGS/IAGC Task Group on Global Geochemical Baselines (as from August 2016, the IUGS/IAGC
Commission on Global Geochemical Baselines). All the activities were concerned with capacity
building.

e In 2015, the China Government provided funding of approximately US$ 200,000 for two
training courses for Ethiopia, and French-speaking countries from Africa, i.e.,

o Geoscientists from Ethiopia were trained in applied geochemical methods at the premises
of China Geological Survey in Langfang, China (17-21 August, 2015);
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o Geoscientists from French-speaking African countries were trained in applied
geochemical methods in Chengdu, China (22-23 October, 2015).

e In 2016, the China Government, through the UNESCO International Centre on Global-scale
Geochemistry in Langfang provided funds for the opening ceremony of the Centre (12-13
May 2016), the inaugural meeting of the Governing Board and Scientific Committee, and a
three-day Training Course (14-16 May 2016) on “Global Geochemical Baselines”. The
course was attended by more than 50 geoscientists from China, Africa, Asia, Europe, Central
and South America. The African participants were from Liberia, Madagascar, Namibia, South
Africa, Zambia and Zimbabwe.

e In 2016, the IUGS/IAGC Task Group on Global Geochemical Baselines organised and
sponsored a two-day Workshop on “Global Geochemical Baselines” on the occasion of the
35th International Geological Congress in Cape Town (27-28 August, 2016). The first day
was devoted to lectures, and the second to training in sampling methods in the field. The
course was attended by 19 people, mostly from African countries.

3.4 AguaWatch
Reference to the activity CA-14.

In 2016, AquaWatch hired a part time Secretariat staffer, generated a strategic plan that includes seven
work packages, established and populated five working groups and held a workshop in Koblenz,
Germany where the future of AquaWatch was discussed and specific projects were identified for work
packages 3 and 4. AquaWatch has also identified a host for a new website with increased functionality
(Australia’s Commonwealth Scientific and Industrial Research Organization (CSIRO)) and is working
on the new site. An overview of specific progress for work packages 1-4 is outlined below.

Work Packages 1 & 2: Work package 1 (the initiation of the community of practice) has been
completed and a first version of work package 2 (the project inventory) has been produced. The
inventory is a living document that will be continually updated throughout 2017-20109.

Work Package 3: AquaWatch is beginning the development of a global 300m resolution baseline
turbidity and reflectance product for freshwater and coastal areas. Where higher resolution data is
available, the product will include additional layers with higher resolution information.

Work Package 4: The AquaWatch community is currently producing a booklet highlighting the
functionality of prototype projects that include in situ data, remote sensing data and modeling. The
deadline for project submissions for this booklet is September 15, 2016. The projects to be highlighted
will then be selected in October and the booklet will be produced.

3.5 Data Analysis and Integration System (DIAS)
Reference to the activity CA-18.

e The Data Integration and Analysis System of Japan (DIAS) has opened a new English
language website with easy access to the data archive and a wide range of tools. A new tool is
available to access, visualize, analyze, subset, and download the data of the Coupled Model
Intercomparison Project Phase 5 (CMIP5) for a specified time or space through simple screen
operations;

e A new capability of the Water Cycle Integrator (WCI) function has been developed — the
coupled land-vegetation data assimilation system (CLVDAS), which includes an eco-
hydrological model and a satellite data assimilation scheme and is suitable for monitoring and
predicting droughts in regions with scarce observation;

e The Asian Water Cycle Initiative (AWCI) activities included the Asia Water Cycle
Symposium 2016 in Tokyo, 1-2 March 2016, which was organized in collaboration with the
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Network of Asian River Basin Organizations (NARBO), the International Flood Initiative
(IFI), and the International Drought Initiative (IDI). The Symposium focused on flood and
drought issues in the Asia-Pacific region in the context of the Sendai Framework and in the
relevance to Sustainable Development Goals, and on the role of science and technology for
mainstreaming DRR and contributing to sustainable development in the Asia Pacific region.
The deliberations contributed to the refinement of the New IFI Strategy for 20162022 and
AWCI member countries discussed possible solutions to improve their operational flood
warning systems to become truly early warning systems;

o A two-week International Summer Program on Sustainable Water Management in an Era of
Big Data was organized by the University of Tokyo and ICHARM in Japan in 2015 and 2016,
designated mainly for undergraduate students. The Program was designed to promote
problem-solving capacity for water-related problems with an interdisciplinary approach and
by exploiting various data and data integration functions of DIAS.

3.6 Digital GEOMUSEUM

e In August 2016 the GEOMUSEUM was exhibited in the archived collections at the
International Geographical Union (IGU) congress in Beijing.

¢ In November 2016 the GEOMUSEUM will exhibit at GEO-XIII Plenary in St. Petersburg.

3.7 Earth20bserve
Reference to the activity CA-20.
Over the past year the following key activities have been performed:

e The results of the first water resources ensemble have been analysed using the tools from the
International Land Model Benchmarking Project (ILAMB) and a paper describing the results
is in preparation;

e An analysis of the error propagation through the entire modelling chain has been performed
over the Iberian peninsula and the results have been reported in a project report;

e The outputs from the first global water resources ensemble have been used in all case studies
and reporting on the results is on-going. A number of peer reviewed papers on the first results
have already been published;

e For the second version of the global water resources ensemble we have prepared the new
global meteorological forcing data at 0.25 degree resolution that includes a new global merged
precipitation product (MSWEP, Beck. et. al. 2016). In addition, we have formulated the
protocol for the second batch of model runs;

e An updated remote sensing dataset supporting the water resources estimate has been collected
and made available through the data portal (wci.earth2observe.eu).

These activities contribute to our understanding of the applicability of global water resources estimates
(and model results) at the local scale and will help to improve the on-going efforts by better
quantifying errors in different water balance components at the global scale. Preliminary results show
that cold region processes and evapotranspiration in general may be key target areas for improvement.

3.8 Earth Observations for Disaster Risk Management

Reference to the activity CA-27.

The Earth Observations for Disaster Risk Management activity helped kick-off the GEO-DARMA
initiative, starting the first project phase aiming at identifying the Regional Institutions that will be
requested to identify the most critical DRR-related issues that affect most of the countries in each one
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of the selected regions. A €140,000 contractual support to the GEO-DARMA Lead for an initial two-
year period will kick-off in October 2016; the contract includes an option for two additional years.

3.9 Earth Observations for Geohazards, Land Degradation and Environmental Monitoring

The EuroGeoSurveys Earth Observation and Geohazards Expert Group (EGS EOEG) Annual Meeting
was held in Bucharest from 24-25 May 2016. The main activities for 2016 were discussed and further
activities were planned.

A joint abstract and proceedings paper were submitted for the 4th World Landslide Forum in which
the results of a review on landslide and subsidence databases in the Geological Surveys of Europe
were summarized.

The EGS EOEG partners have been working towards preparing an annual landslide report for 2016,
led by Eleftheria Poyiadji, IGME, Greece, as well as creating a European landslide density map, led by
Gerardo Herrera, IGME, Spain.

The EGS EOEG has an EO-Raw Materials Working Subgroup working towards submitting a new
COST Action proposal to aim to build world soil/rock reflectance and emissivity libraries (the
deadline is on 1 December, 2016). This activity is led by Veronika Kopackova (CGS) and coordinated
together with the CA-06 Community Activity: EO data and Mineral Resources.

The idea of Supra-national Ground Motion Service has been recently pointed out at the Copernicus
User Forum. EGS EOEG could play a role in the implementation of future ground motion Copernicus
services pushing the involvement of Geological Surveys in such processes (quality of products, etc.).

The EGS EOEG report on Earth Observation National activities in the frame of Sentinel and
Copernicus data and services has been elaborated by Michaela Frei (BGR).

On 5 September 2016, a Copernicus Workshop on Earth Observation for Raw Materials was held in
Brussels. The objective of this event was to propose effective measures to support Copernicus uptake
from private intermediate and end users, with a special focus on the area of raw materials and
extractive industries as well as identifying potential research and development needs. Mr Gerardo
Herrera (IGME) presented during this conference the Earth Observation activities on Raw Material.
3.10 Earth Observations for Managing Mineral Resources

Reference to the activity CA-06.

3.10.1 Activities

o First CA-06 meeting held at CSIRO in Perth (WA) through physical attendees (AU, JP, US)
and WebEx (FR, UK, DE, IL, CN) on 3 February 2016.

e Issues and outcomes:
e Generation of a publicly available Global ASTER Geoscience map to be delivered to GEO.

o Definition of possible product standards for global, public hyperspectral satellite soil surface
composition.

o Global spectral libraries of soils for future quantitative soil spectroscopy - from laboratory to
spaceborne applications.

e Identification of a user community and their requirements related with energy and minerals.

e Submission (7 April, 2016) of a CA-06 General Comment on the consultation on the UNDP —
WETF draft report on ‘’Mapping Mining to the Sustainable Development Goals’’.

e Potential contribution of EO to UNDP 2016 Sustainable Development Goals (SDGSs).
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e Submission (7 April, 2016) of a CA-06 proposal on the EU consultation on next Societal
Challenge 5 Work Programme 2018-2020.

e Input from the GEO Community Activity on “Earth Observation Data in Mineral Resources”
(CA-06)

e Oral presentation at the 35th International Geological Congress (Cape Town, South Africa)
entitled “’towards a global mapping of Earth’s Surface minerals”. Abstract included in
proceedings.

3.10.2 Resources

There is currently no specific resource (funded projects) available to CA-06.

3.11 Earth Observations for the Water-Energy-Food (W-E-F) Nexus
Reference to the activities CA-19 and CA-22.

This Community Activity is a collaboration between GEO, Future Earth and the Sustainable Water
Future Programme (SWFP). A workshop on the Future Earth WEF cluster project was held in Kyoto
Japan at the Research Institute for Humanity and Nature in April 2016. The workshop featured special
sessions on Earth Observations with presentations on ESA and NASA services among others and
another session addressing scaling issues. Workshop recommendations included actions to develop
consistent terminology across the three sectors and the development of a proposal to use geospatial
data to map the stresses and risks associated with the Nexus. Both ESA and the US National Science
Foundation have started to support WEF Nexus projects including those that use Earth observations.

This WEF Stress mapping project has subsequently been formulated as the End to End (E2E) WEF
Nexus project. The initial planning meeting for the study will take place in the Washington DC area
possibly in December 2016 with support from the Sustainable Water Future Programme.

In addition, the final regional Project for the WEF Nexus project has been planned for South Africa
from 21-23November, 2016. It will be followed by a two-day Science-Policy Dialogue. Earlier in
2016, an article related to this activity was published in the Journal of Environmental Studies and
Sciences, on “the Present and Future of Primary Resources Nexus and the Role of the Community of
Practice”, which highlighted the role of a Community of Practice in the WEF Nexus based on the
IGWCO COP experience.

Within the activity and through the efforts of Adrian Strauch the Community Activity managed to
evolve the wetlands component into a new GEO Initiative (GEO-Wetlands) and developed the
implementation plan for it in collaboration with other partners like the Ramsar Convention Secretariat,
ESA and others.

3.12 Forest Biodiversity in Asia and the Pacific Region: Capacity Building Phase
Reference to the activity CA-33.

Significant progress has been made in initiating a review of National Forest Inventory (NFI) design,
currently used by Forest Survey of India (FSI), the lead institution on the subject in the country. UN
FAO has joined the initiative by approving a grant to provide international expertise during 2016-2017
to transform the design into a National Forest Monitoring System (NFMS), a new generation of
national forest inventories, geared towards providing continuing information to meet national policy
and planning needs for both forest and environment sectors including climate change, biological
diversity and sustainable forest management. The first activity, in the form of an Information Needs
Assessment (INA), was completed in August 2016. During the rest of the year, consultations will be
organized with State Forest Departments regarding their acceptance of the NFMS.
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3.13 Global Agricultural Drought Monitoring

o A project entitled Drought Mechanism is being implemented in Asia with partners from
China, India, Sri Lanka and Mongolia. This project is promoted by UNESCAP. More
countries in Asia are expected to be involved;

e Chinese partners prepared the five-day and ten-day composites of FY3A MERSI data for Sri
Lanka partner and aims to help monitor the drought in Sri Lanka;

e Chinese and Indian partners are interested to initiate a proposal related to agricultural drought
monitoring and are seeking partners from other BRICS countries. South African partners have
expressed their interest and are willing to cooperate on this proposal that will be submitted to
BRICS funds. Other partners from Brazil and Russia are welcome to join this proposal;

¢ Indian partners are proposing that our community draft a synthesis report from the ongoing
drought monitoring program.
3.14 GFCS - GEO Collaboration
Reference to the activity CA-04.

e Support for GFCS implementation has been endorsed as a key collaboration area between
WMO and GEO at the 68th Session of the WMO Executive Council;

e GEO Secretariat and GFCS Office are collaborating regarding the user and data needs
processes to be established in both frameworks. In this regard, GEO has joined the new WMO
Expert Team on Specific Data Requirements for the GFCS. Likewise, GFCS will be
contributing to the GEO Foundational Task on SBA User Needs;

e A GEO-GFCS White Paper outlining the interlinkages and synergies between GEO and GFCS
is under preparation.
3.15 Global Mangrove Monitoring
Reference to the activity CA-31.
e Monitoring methods were developed;
e Analysis of the entire continents of Africa, South Asia, and North America were completed;
e A paper on the monitoring of South Asia was published,
e A manuscript on the USA was submitted to a peer review journal;

¢ Analysis of other continents is in progress.

3.16 In Situ Observations and Practices for the Water Cycle
Reference to the activities CA-11, CA-12 and CA-13.
Over the past year the following key activities have been performed:

e The Global Terrestrial Network — Hydrology (GTN-H) held its Panel Session in June 2015
back to back with the Steering Committee meeting of the Global Runoff Data Centre (GRDC).
Significant progress was reported by all federated global data centres, representing hydro-
meteorological essential climate variables that are identical with the essential water variables
in this regard;

e In April 2016, GTN-H and several of its federated data centres participated in the 18th session
of the Terrestrial Observation Panel on Climate (TOPC) under the leadership of the Global
Climate Observations System (GCOS). Here and in subsequent activities, GTN-H with its
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partner data centres contributed significantly towards discussions to improve in-situ
observation systems related to hydro-meteorological variables, including the development and
update of the basic requirements tables that are the observational back-bone of the GCOS
Implementation Plan to be presented during the upcoming meeting of the Conference of the
Parties (COP);

Major efforts were undertaken to improve the interoperability of the exchange of data as a
milestone for enhanced efforts to develop tailored data products from a multitude of
databases;

Data centres continue to register datasets with the GEO-Common Infrastructure;

In cooperation with the Open Geospatial Consortium (OGC) and HydroDomain Working
Group the Community Activity made significant progress in matters related to standards and
standardization of communication including the use of Water —-ML;

The database of Global Environment Monitoring System Water (GEMS-Water - GEMStat)
that is hosted by Germany is nearing operational capabilities after its transfer from
Environment Canada to Germany;

Both, GRDC and GEMStat are migrating to a common new database system that enables the
centres to use synergies and the development of joint data products related to water quantity
and quality;

The International Soil Moisture Network (ISMN), hosted by Austria is supported for one
additional year through an ESA contract;

The International Groundwater Resources Assessment Centre hosted by The Netherlands has
expanded its Global Groundwater Monitoring Network including the strive to obtain critical
groundwater information from major aquifers;

The Global Data Centre for Lakes and Reservoirs (HYDROLARE), hosted by Russia
intensified its cooperation with the French Space Agency (LEGOS-CNES) to ingest satellite-
derived water levels of major lakes worldwide with the aim to jointly calculate water volume
changes of major lakes.

3.17 Land Cover and Land Cover Change
Reference to the activity CA-01.

3.17.1

3.17.2

From GEO Secretariat

The GEO Secretariat and UNGGIM co-organized a Land Cover workshop in Rotterdam from
23-24 May 2016, entitled “Towards a sustainable operational system for land cover
classifications that meets varied user needs”. The outcome was general agreement on basic
concepts which are being captured in a synthesis document. Presentations and key points are
available at the Workshop website.

From GOFC-GOLD

Researchers from Wageningen University (NL), IIASA (AT) and VITO (BE) are working on
creating Dynamic Land Cover products as part of the C-GLOPSL1 project funded by the EC-
JRC. The validation strategy will focus on the flexibility and re-usability of the validation
dataset towards multiple users and multiple land cover maps including higher resolution maps
that are based on Landsat or Sentinel data;

From JRC/Copernicus;

Some services of the EC/Copernicus Global Land Service became operational,
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The Copernicus Global hot-spot monitoring task was launched with an initial focus on African
Key Landscape Areas.

3.18 Land Cover for Africa
Reference to the activity CA-02.

3.18.1

3.18.2

3.18.3

Land cover product:

RCMRD in collaboration with the Department of Resource Surveys and Remote Sensing of
Kenya and Ethiopian Mapping Agency produced land use/cover change maps at a scale of
1:100.000 from Landsat data for Kenya and Ethiopia. The land use/cover maps are to be used
for Green House Gases inventory estimation as required by the UNFCCC,;

Sahara and Sahel Observatory (OSS) has developed a land cover map using Landsat-8
acquired during 2014/2015 currently covering North Africa with a goal to cover the Great
Green Wall action zone (12 countries) by the end of 2016;

Through its BIOPAMA (http://rris.biopama.org/lcc) project the JRC is providing land cover
change data in and around protected areas in Africa over the period 1990-2000-2010 using
Landsat data;

Tsinghua University completed a series of Landsat based 2014 multi-seasonal land cover
maps for Africa with two classification systems.

Access to Data:

A prototype web interface for the Africa Land Cover Inventory has been developed by the
Centre de Suivi Ecologique (CSE), Senegal with financial support from US DOI. The tool will
allow users to access information about available or in-work land cover datasets for specific
countries and regions;

SERVIR Eastern and Southern Africa, through its host institution RCMRD, developed a
geoportal to share geographic information datasets (http://geoportal.rcmrd.org/layers). The
geoportal contents are discoverable in the GEOSS Portal. Datasets include land cover maps
developed by RCMRD through SERVIR E&S Africa for nine countries;

OSS is currently developing a regional Atlas covering the Great Green Wall zone to be
launched end 2016. Connections for brokering by the GCI have been made;

Tsinghua University started the development of a web-based portal to support individuals
interested in making local land cover maps at any location in Africa. At this year's GEO
Plenary, a demo will be delivered.

Meetings and Workshops

A thematic session on land cover was organized at the AfriGEOSS Symposium in Victoria
Falls, Zimbabwe in April 2016 and a special session and workshop is organized for October
2016, at the AARSE conference;

RCMRD and the National Administration of Surveying and Geoinformation of China
organized a two-day workshop on Advanced Land Cover Information Technology and
Applications from 18-19 April, 2016, in Addis Ababa, Ethiopia, as a side event of the UN-
GGIM 4th High Level Forum;

SERVIR hubs across the globe are helping the United Nations Food and Agriculture
Organization (FAQO) conduct a new pilot assessment of tree cover, forest, and land use around
the globe. More than 400 experts are participating from institutions worldwide including
RCMRD in Kenya and AGRHYMET (launched in July as SERVIR West Africa hub) in
Niger. AGHRYMET participated in July 2016, while FAO and RCMRD collaborated in a
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Forest Assessment Training and Validation Workshops from 9-26 August, 2016, in Nairobi,
Kenya.

3.19 Space and Security
Reference to the activity CA-23.

In 2016 a number of activities were initiated with the main aim of promoting the GEO Space and
Security Community Activity within suitable entities and stakeholders in order to build a relevant User
Community and to look for cooperation. The Space and Security CA has been announced in a number
of open events (e.g. the ESA-SatCen-JRC Big Data from Space Conference, the ESA Living Planet
Symposium, the ESA EO Open Science Conference and the SatCen Big Data in Secure Societies
Workshop) and in a number of restricted events (e.g. the SatCen Expert User Forum).

Moreover possible synergies with suitable H2020 projects (e.g. BigDataEurope and EVER-EST) have
been explored and a major effort has been spent to ensure the SatCen participation in the H2020
NextGEOSS project (which will start at the end of 2016). NextGEOSS aims at implementing a
federated data hub for access and exploitation of EO data, including user-friendly tools for data mining
and discovery; SatCen will develop a pilot in the Space and Security domain (building on the results
of the activities performed in BigDataEurope and EVER-EST) with the main aim of providing tools
for the analysis of large amounts of heterogeneous data as well as of promoting within GEO the
concepts and outcomes of the pilot fostering extensive exploitation of the GEOSS Data Hub.

3.20 Synergized Multi-Source Remote Sensing Products and Services
Reference to the activity CA-34.

To support global change studies and international cooperation in Earth Observation System of
Systems (GEOSS), a series of products from the China National High-tech Research and Development
Program (863 Program) were integrated to continually carry out and release Annual Report on Remote
Sensing Monitoring of Global Ecosystem and Environment. Seven land regions and 12 ocean regions
along “The Belt and Road” are selected as the monitored areas. A comprehensive analysis was
conducted for the ecological environment, typical economic corridors, traffic and transportation
channels, important nodal cities and ports based on the remote sensing data and products. The
multisource and multi-spatial-temporal-scale remote sensing data were obtained by the standard
processing and model operation from the Feng-Yun meteorological satellite (FY), Hai-Yang oceanic
satellite (HY), and Huang-Jing environmental remote sensing satellite (HJ), high resolution satellite
(GF), Terra/Aqua and Landsat during 2000-2015. The data products have relatively high currency,
containing 31 ecological environment remote sensing products, such as land cover/land use, vegetation
growth status index, agricultural condition, marine environment and so on. The data and the report
were published on the website of National Integrated Earth Observation Data Sharing Platform
(http://www.chinageoss.org/geoarc/2015).

3.21 TIGGE (THORPEX Interactive Grand Global Ensemble) Evolution into a Global
Interactive Forecast System (GIFS)

Reference to the activity CA-05.

e Successful launch of the Subseasonal-to-Seasonal (S2S) database in May 2015, first for near
real-time data, then of reforecast data towards the end of 2015. A great effort was put into the
establishment of all the routine processes to ingest up to 10 models in the database. This effort
is continuing up to the present day, as output data from the remaining one model (out of the
planned 11 models) is close to being ingested to the S2S database;

e Continuation of data ingestion after NCAR stopped their involvement in TIGGE at the end of
the THORPEX project (December 2014). This meant that a different institution (NCDC) had
to deal with the conversion of NCEP data to TIGGE convention, and changed the way to
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transfer to ECMWEF. The adaption to different model changes and increases of resolution
(namely, ECMWF's implementation of its new Octahedral grid) were some of the challenges
that had to be dealt with.

4  GEO FOUNDATIONAL TASKS

Based on the outcome of the GEO Work Programme Symposium, May 2016 and on the day-to-day
interaction of Secretariat Experts with the different teams, a summary of the progress achieved to date
on the Foundational Tasks is reported in the set of tables contained in Attachment 1. The tables
contain, for each Task, the key deliverables identified in the approved 2016 Work Programme and the
summary progress as of September 2016.

It should be noted that there is some overlap with these tables and the Secretariat Operations Reports,
regularly submitted to the Executive Committee, which, heretofore, has been the place where
Secretariat activities are reported. This overlap is a consequence of the new implementing
arrangements where all Secretariat resources and activities are devoted to the performance of
Foundational tasks.

The following documents, related to the outputs of three Tasks, are attached for Plenary information,
upon request of the relevant Task Teams:

Report Task Att
GEOSS Data Sharing Principles GD-01 Advancing GEOSS Data |2
Implementation Guidelines 2016-2025 Sharing principles
Data Management Principles Implementation | GD-07 GCI Development 3

Guidelines (*)

In Situ Observations: Coordination Needs and | GD-06 GEOSS non-space based Earth | 4
Benefits Observation Resources
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Appendices

TABLE OF CONTENTS:
e APPENDIX 1. Foundational Tasks Progress against Work Programme;
e APPENDIX 2. GEOSS Data Sharing Principles Implementation Guidelines 2016-2025;
e APPENDIX 3. Data Management Principles Implementation Guidelines;
e APPENDIX 4. In Situ Observations: Coordination Needs and Benefits;
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Key deliverables
1. Hold at least one meeting of DSWG
2. Draft Implementation Guidelines on Data Sharing Principles for Plenary approval in 2016
3. Produce a report on international Open Data trends
4. Draft a summary on monitoring the progress of GEO Members in establishing and implementing Open Data
Policies
Progress:
As of September 2016, this task has been progressing steadily.
1. Arrevised version of Implementation Guidelines for Data Sharing Principles has been drafted and is submitted to
Advancing GEO-XIII Plenary, which conveys the necessary elements to guide both GEO Members and Participating
GD-01 GEOSS Data organizations, as well as data managers and custodians to follow the revised Data Sharing Principles and pledged

Sharing principles

3.

4.

resources to GEOSS.

The living document regarding developments in the area of Open Data is currently being updated to correspond to
the new GEOSS Data Sharing Principles, and to contain relevant bases for comparison and analysis of regulatory
and policy documents and other sources that introduce or develop Open Data in a given jurisdiction or an
organization. A new version of the living paper is intended for presentation during the GEO Plenary.

Additional cases are collected for the Value of Open Data Sharing paper. Compelling stories and reader-friendly
designs are explored to convey impact to target readers.

Requested by the DSWG, with consultation at the Executive Committee, the GEO Secretariat Director sent a letter
of Request to Establish National Contact Points for Data Sharing within GEO Member Governments. Nominations
have been received from countries that used to be not very active in GEO.
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GD-02

GCI Operations

Key deliverables

1. Continue GCI operations

2. Develop a concept paper on user desk will work by April 2016, with interactions and support by SIF. User desk
should be operational in 2016

3. Start the configuration control of GCI

4. Improve capabilities of existing brokering providers in particular more accessibility

5. Connect new providers giving priority to those relevant to Flagships, Initiatives and Community Activities and key
members and participating organizations

6. Definition of improvements of early next year to be incorporated in the next 3year WP

7. Testand release new GEOSS resource registration process, including the synchronization of the CSR and the DAB.

Progress:

GCI Operations, are progressing well as planned, by the various GCI components:

The GEODAB by brokering new data providers also to align with the needs of Flagships and Initiatives, and starting a

preliminary quality check of existing brokered data providers to assess the discoverability, accessibility and utilization,

as well as metadata completeness;

The brokering of the new data providers takes into account user needs and thematic as well geographic balance of the

resources brokered prioritizing those organizations who have open data policies to allow users to discover, access and

use the resources

A process of advocacy and knowledge transfer on the GEO DAB APIs has started to involve additional technical

partners and expand knowledge and leverage the GCI resources.

The GEOSS Portal is undergoing a re-styling and is including new additional functionalities to enable the user to have

an easier and more successful experience in searching, accessing and use the required datasets. Development of

thematic and regional Portals have been addressed with some examples, leveraging the GEO DAB APIs and GCI

resources.

A new simplified process for the registration of new data providers is being identified, with enhanced functionalities to

provide more visibility to Data providers contributing with their data and resources as well as enabling a simpler and

more effective registration process of their resources,

GEOSS User Help desk concept note has been drafted and the plan is to have n incrementally operational GEOSS user

desk operational in 2017.

The challenge we see is the maintenance cost of GEODAB operation within the next 3/5 years, a proper funding plan

needs to be agreed to ensure running costs and improvements.
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GD-03

Global
Observing and
Information
Systems

Key deliverables

1. Resume coordination and consultations with Global Observing and Information Systems . In 2016, start leveraging
and promoting WIGOS and WIS in GEO Community. Seeking other systems to take part in the task.

2. Start the development of a document describing GEO plans to support existing Systems and facilitate development of
new ones, including their connection with GCI

3. Start the development of a report on “Inventory of Global Earth observation and information systems” with
identifying potential gaps, duplications and synergies

Progress

No major progress to report. There is a clear challenge to understand how to proceed; still under brainstorming mode

and forming a team (at this point only WMO). There is need to involve other major Observation coordination bodies such

as GCOS, GOOS, GTOS, GGOS, CGMS, CEOS, etc.

The 37" Executive Committee discussed the document which the GEO Secretariat proposed a reassessment of progress

towards the original vision of a Global Earth Observation System of Systems (GEOSS). The Committee requested that a

subgroup, comprised of representatives from the Executive Committee, Programme Board and Secretariat, be formed to

further frame issues and produce a two-page strategy for GEOSS comprising the broader aspects and implications for the

GEOQOSS value chain: from federated observing systems to identification of gaps to use for policy and decision-making.

GD-04

GEONET Cast
Development
and Operations

Key deliverables

1. Continue GEONETCast operations

2. Test options for truly global coverage

3. Develop and test a GEONETCast planning tool and a friendly User Interface (including a service desk)

4. Develop a GEONETCast User Guide

Progress

Following the reaffirmed commitments of further contributions by the three GEONETCast operators (EUMETSAT, NOAA
and CMA) at the Mexico City Summit, active and on-going efforts have been made for increasing numbers of user stations
(almost 20 stations per month), expanding bandwidth of EUMETCast and organizing training workshops for users.

The team has initially engaged with GEO-GLAM, AmeriGEOSS and AfriGEOSS for the identification of possible, future
use of GEONETCast in support of these initiatives.

The team has also continuously engaged with International Charter for Space and Major Disasters to conduct initial test
to disseminate data to their authorized users.

A new GEONETCast website information page including Point of Contact, User Station Statistics, etc has been defined
and agreed and it will be implemented into the new GEO website.
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Key deliverables
1. Review the strategy and plans for the implementation of Virtual Constellations
2. Develop options on how better support the SBA’s rolling processes on User Needs/Observation Requirements
Progress
Steady progress on the implementation of CEOS Virtual Constellations continues to be made by CEQOS, under the leadership of
the CEOS Strategic Implementation Team. Regular reviews of Virtual Constellation implementation are conducted,
allowing opportunities and issues, such as issues and potential gaps, to be addressed. There are currently no major issues, with a
range of recent successful launches, and a strong forward schedule.
CEOS is currently examining:
* Options for increasing coordination of water cycle observations, in support of the CEOS Strategy for Water Observations. One
GEOSS option being considered is a 'Water Virtual Constellation'.
satellite * Its ongoing coordination of observations the carbon cycle, consistent with the CEOS Strategy for Carbon Observations.
GD-05 Earth * In coordination with CGMS, opportunities to enhance coordinated observation of atmospheric CO2.
Observation | * In coordination with CGMS, whether a proposal for a 'Polar Observations Virtual Constellation' should be developed.

Resources | CEOS has also recently re-invigorated the Land Surface Imaging Virtual Constellation. The new focus of this group reflects the
increasing availability of land surface imaging data, including global open datasets and specialised complementary (sometimes
non-open datasets). This presents obvious opportunities, as the land is where much human activity takes place. However, the
volume of data will present challenges for users. CEOS is working on topics such as 'Analysis Ready Data' and the development of
a CEOS Data Cube, to help lower the technical barriers to the use of this data.

CEOS has actively participated to the GD-08 User Requirement process definition. GD-08 will provide critical inputs to CEOS's
efforts as the 'space arm' of GEO, coordinating long-term planning and development of the space segment of GEOSS. CEOS has
started examining the processes and tools that it can adopt to make best use of the outputs of the GD-08 process as it
matures. CEOS would like to see more progress on implementation of GD-08.
Connections between CEOS and CGMS continue to be strong, as noted above, and through excellent ongoing cooperation in the
frame of the Joint CEOS/CGMS Working Group on Climate.
Key deliverables
1. Develop a plan of activities for the task, with defined leadership roles
GEOSS 2. Publish a report on the status of global non space-based coordination and frameworks, addressing also the sustainability of
non-space existing measurements, facilitating the transition from research to sustained long-term operations, and the integration of space-
GD-06 | based Earth based and non space-based observations.

Observation | Progress

Resources | A team is in place, providing a good representation from different Organizations/Communities, such as European Commission
(Lead), European Environment Agency, France, GCOS, GGOS, GOOS, Germany, IEEE, I-BEC, Spain, WMO. According to the
plans, a report on the status of global In Situ coordination and framework has been issued for information to the GEO-XIII Plenary.
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GD-07 | GCI Key Deliverables

Development

1. Draft document of GEOSS Architecture
2. Consolidate/update a document “Evolution of GCI functionalities and architecture” including following topics:

i. A report on “GCI Operations options” for 2016

ii. Plenary decision and implementation starting from 2017

3. Interact with GD08 (SBA process) and GD09 (Knowledge base) to collect requirements for designing the new
functionalities

o s~

Implement new functionalities in 2016 to improve the accessibility and usability of GCI resources.
Report results on Demonstration pilot Projects
Approved Data Management Guidelines at GEO-XIII and draft a process of implementation with Flagships, Initiatives and

Community Activities with training and workshops.

7. Organize a GEOSS Interoperability Workshop in 2016 and conduct virtually (arranged and managed by the SIF)

8. Publish new guidelines and tutorials in the Best Practices Wiki (The process is managed by the SIF.)

9. Deliver an updated version of the Community Portal Paper with specific recommendation based on interactions between
community components and the GCI.

Progress

The task includes a number of coordinated activities that are now structured in 6 subtasks and the entire team is in place. The

team includes representation from different regions and different POs.

Several subtasks have been initiated their activities such as:

Develop “Evolution of GCI functionalities and architecture”,

Implement “Demonstration Pilots for supporting AmeriGEOSS and GEO-BON”
Improve “Data Management Principles Implementation Guidelines”,

Plan “Data Providers Workshop”

Plan “Interoperability Workshop in the Standard Interoperability Forum” and
Develop “Community Portal Paper”

With reference to deliverable 5), there has been no AIP (Architecture Implementation Pilot) this year. The team is planning for
2017, focusing on user-oriented demonstrations.

Conducted a workshop that was well attended by flagships, initiatives and activities to gather user requirements.
Developed a Draft GEOSS Service Framework (GSF) to support engagement, advocacy and delivery of Earth
Observations for understanding and decision-making.

Developed prototypes and pilots working with flagships, initiatives and activities to test and evolve the GSF. The
participants included GI-19 AmeriGEOSS, GI-20 GEOGLOWS, GI-07 BluePlanet, Aquawatch, Marine Bon, GI-18 SDG
indicator development, CA-29 Ecosystems Accounts Framework
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e Through advocacy and engagement with these activities the GDWG completed a user needs analysis, gap analysis and
developed solutions and services that resulted in the delivery of the following:

e  Capacity building efforts to advocate engage and deliver data, tools, products and services that are responsive to stakeholder
needs.

e  Synergy between the identified participants to link efforts and activities for communication, coordination and resource
sharing

e [dentification of data, tools, services and product needs

e  New commitments by providers to provide data to support gaps identified

e Development of an AmeriGEOSS Community Platform for collaboration and co-creation of products and services

Tested new functions and features using Application Programming Interfaces (API’s) to make data discoverable, accessible and
usable by community portals, through machine to machine interface to GCI, thus improving the quality of services. Four API’s
were integrated into community portals and are now operational improving the discovery, accessibility and usability of EO
data. The conceptual technical architecture is evolving to include an APl Component resource that will provide an accessible
library of data, tools, and services that support the discovery, accessibility and usability of EO.

A prototype using was developed to link non spatial open data with EO data, tools and services using the Comprehensive
Knowledge Archive Network open source tool used by governments and institutions around the world. The tools is planned for
use in the AmeriGEOSS community to link social, economic and other data with EO to support understanding and decision-
making.

DAB developments involved (GEO DAB APIs, advanced connection with GEOSS Portal) as well as other “European”
activities that should be included —e.g. JRC MyGEQOSS, GCI harvesting from China GEOSS via the DAB APIs, first GEOSS
metadata analysis to recognize potential gaps (supported by H2020 ConnectinGEO).

The Data Management Principle Implementation Guidelines has been updated and have been submitted to the Plenary. The
team has also started to draft process of implementing the Guidelines.
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GD-08

SBAs process:
Systematic
determination
of user needs /
observational

Key deliverables

1. Issue a document describing the process and how it will be run

2. Define initial plans for each SBA

3. Activate the process for at least three SBAs by 2016

Progress

A “ad-hoc” Working Group has been formed for the development of the document describing the process. The Group includes
The Group met beginning of May in Geneva and, based on the meeting outcome, the Secretariat developed a first draft of the
Document that is now undergoing a couple of iterations within the Group. The document should be issued in July and will also
include recommendations on the two SBA to start with in the second half of 2016. The Group includes people with experience

gaps on similar processes coming from the following Institutions/projects: ConnectingGEO, EC-Copernicus, EARSC, ESA, GCOS,
GFCS, 11ASA, JAXA, NOAA, NASA, WMO.
The report from the Group will be issued just before Plenary.
Points 2 and 3 will be addressed, because of lack of resources.
Key deliverables
1. Convene the team
2. Issue a report on GEOSS knowledge base concept and development approach
3. Start the compilation of available knowledge resources
4. Design and prototype a database to host GEO-developed knowledge
Deliverable 1: Two co-leads were identified. The Horizon 2020 Project “ConnectinGEQ” contributed substantial human
resources to the Task. The Task Team needs to be enlarged particularly with participants from outside Europe. The GEOSS
Science and Technology Stakeholder Network is organizing the Fifth Workshop on December 9-10, 2016 in Berkeley, CA, USA
Knowledge | with a strong focus on the Knowledge Base and the goal to bring new member to the Task team.
GD-09 Base Deliverable 2: The report is in a draft status mainly based on work carried out in the frame of the ConnectinGEO Project.

development

Several deliverables of the ConnectinGEQ project are relevant for the development of the GEOSS Knowledge Base both in
terms of the concept, development, and methodologies used to generate new knowledge. The data model of the knowledge base
has been fully defined. Two complementary approaches are used to link societal goals and activities to observational needs.
Both approaches utilize the concept of Essential Variables widely used in GEO SBAs. The “expert-based approach” starts
from the observation side and identifies the essential variables with a strong focus on feasibility and then links these variables
to societal benefits. The “goal-based approach” starts at agreed-upon societal goals and targets and then identifies Essential
Variables required for the monitoring of progress towards these goals and in support of goal implementation. ConnectinGEO
also developed an approach to gap analysis and an approach for prioritization of gaps is under development. These
approaches are all included in the knowledge base concept.
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Deliverable 3: An initial list /and definition) of what are the “knowledge resources” to be made accessible has ben drafted
and the link with the GCI Team has been activated. This list includes the former GEOSS User Requirements Registry and
several observational requirements registries. It also includes a comprehensive knowledge base on sustainable development
programs and activities in the United Nations including the Sustainable Development Goals. The Midterm review of the
ConnectinGEO project by the European Commission underlined the importance of integrating the project outcomes into the
Knowledge Base.

Deliverable 4: A prototype of the Knowledge Base is under development and very preliminary version is available at the URL
http://www.seeinkb.net. It is expected that initial functionality will be available for community testing late in 2016. The
prototype is developed as an open source utility with the aim to engage a broader community in the development. The rules
implemented in the Knowledge base for the identification of Essential Variables, gap analysis, and prioritization will be
reviewed during a ConnectinGEO workshop in October 2016. The functionality of the knowledge base as a platform to link the
Sustainable Development Goals to data, models and capacity building will be further explored during the 5th GEOSS S&T
Stakeholder Workshop in December 2016.

GD-10

Radio-
frequency
protection

Key deliverables

Actions will be activated to prepare GEO positions for the events requiring strong support to EO instruments working
frequencies protection.

Progress

After successful protection of 5GHz C-band issues in the WRC-15, the GEO Secretariat has sent a letter to GEO community
asking if there are any key issues for advance coordination towards the WRC-19. The task is fully leveraged by the WMO
Steering Group on Radio Frequency Coordination. The task activity would be “on demand”, in case if any issues are raised
by GEO Members and Participating Organizations. There were three requests received from the GEO communities in
response to the letter as follows:

1. The GEO Global High-Frequency Radar Network requested to raise awareness of the need for protection of 13MHz
and 25MHz bands. The GEO Secretariat and WMO provided guidance and possible actions.

2. The GEO Secretariat provided a quote to support a charter for establishing an OGC Spectrum Model Language
Domain Working Group that will develop a standard data model for electromagnetic field data would be useful in
efforts to mitigate interference between wireless communications and Earth imaging.

3. The GEO Secretariat sent a support letter to a public notice issued in late April by the United States Federal
Communications Commission seeking comments from affected user communities in response to a proposal by the
wireless industry to share 1675-1680 MHz with GOES and future GOES-R downlink services.
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Key deliverables
1. ltisenvisaged to hold a meeting with all contributors to exchange information and discuss on existing requirements,

architecture and solutions and present the output to the GEO Programme Board.
2. Facilitate meeting with AfriGEOSS and the African NREN organizations to discuss existing communication infrastructure,

requirements and developing activities in the region.
3. Participate in the 2016 activities of WMO’s Expert Team on Telecommunications Infrastructure (ET-CTS) with an aim to

refining the conceptual architecture.
4. Report on the initial progress and findings of this task to the 16th session of the Commission for Basic Systems (CBS) to be

Communica- held in the second half of 2016, seeking further commitment to this GEOSS activity.

GD-11 tions 5. Activate a specific advocacy action with ITU for improvement of communication infrastructure in developing countries.
Networks | Progress

A Meeting with all contributors took place in February 2016 focusing on the different communications infrastructures currently
used by GEO. Given that the extremely complex picture of expectations and stakeholder requirements is still unclear, at this
stage and also the scope and diversity of the GEOSS, the task agreed to start with “the known” focusing on improvements of
existing infrastructure. WMO/WIS is actively involved to seek opportunities to utilize the Multicast across different
infrastructure providers in WIS to investigate Single Sign On solution and follow and evaluate the results of a Cloud Pilot
Project. A regional relationship in Africa has been established between AfriGEOSS, African Research and Education Networks
and local EUMETSAT and WMO contacts. A formal component to the relationship has been added by ASREN, the regional
network for R&E, becoming a member organization of GEO.The team further engaged with the GEO community at the
European GEO workshop in Berlin, May 2016 to discuss the work of the task.

10/18



GROUP ON Appendix to GEO-XIII-2- Inf-01: 2016 Programme Progress Report
EARTH OBSERVATIONS

Appendix 1: Foundational Tasks Progress against Work Programme P2016 key Deliverables
status June 2016

CD - Tasks Community Development
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CD-01 | Capacity Key Deliverables
Building 1. Two meetings of the CB Working Group
coordination 2. Holding the GEO Capacity Building Symposium
3. Develop and maintain a database with resource providers, ongoing programmes and activities
4. Undertake brokering activities - match needs with capabilities starting from January 2016
5. Holding a Capacity Building Forum (with participation of GEO Initiatives and Flagships Representatives)
6. Annual report on capacity building needs
Progress

The Task Team, made up of people who are passionate about Capacity Building and GEO, is in place.

The capacity building activities in the 2016 GEO Work Programme were mapped. The results indicated that about 50% (35
of 71) of 2016 Work Programme Activities have or plan to include capacity building activities.

A questionnaire was also circulated to all GEO activities having or planning a CB component. Responses were low,
possible due to 2016 being a transition year and communities have not quite settled their plans and activities.

Additional capacity building resources were contributed to the GEOCAB Portal and marketing of the portal has increased
the visibility and use of the portal.

The first GEO Capacity Building Forum meeting was held on 2 May 2016, during the Work Programme Symposium. Main
outcome was the call / request from the community for a platform enabling dialogue and facilitating robust discussions
between and among providers of CB and those who have CB needs.

Outreach activities were undertook: a) Secretariat participated at the CEOS WGCapD 5th Annual Meeting, engaging the
WG on its contribution to GEO Capacity Building; b) GEO Capacity Building activities were presented at the ESRI GIS
User Conference held in May 2016 and c¢) Nancy Searby, United States, participated at the Eighth Meeting of the Virtual
Laboratory (VLab) Management Group, the capacity building management group for the Coordinating Group for
Meteorological Satellites (CGMS) and WMO, to explore coordination opportunities with their activities.
The Capacity Building Symposium has been postponed to 2017-2019 to appropriately link with the 2017 — 2019 GEO Work
Programme by then it is anticipated the description of capacity building activities in each of Work Programme activities will
be more homogeneous across and more specific on how the envisaged capacity building will be carried out and when.
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CD-02 | Reinforcing Key Deliverables
engagementat | 1. Issue Template for EO reports
national and 2. Outreach to potential and new Members
regional level | 3. Members/POs Earth observations reports

4. lssue guidelines for national coordination mechanism.

5. Support Members in preparation and publishing their national Earth observation reports.

Progress

The task is suffering and will suffer in the next months from lack of resources.

The Task Team has been established, comprising National GEO coordinators and representatives from Participating
Organizations.

The Task Team convened its first meeting during the GEO Work Programme Symposium in May 2016 and agreed to develop
and publish a pilot Member / POs report for GEO-XIII Plenary in November 2016. A draft Table of Contents / template for
the EO reports is under review by the Task Team.

Outreach actions were performed, such as encouraging the strengthening/establishment of national GEO coordination
mechanisms and improve national participation in GEO, during regional meetings (AfriGEOSS Symposium held on 27 — 29
April, Meeting of the Asia-Oceania countries aimed at establishing AO-GEQOSS held in May during the GEO Work
Programme Symposium and AmeriGEOSS meeting held in June) and .the to potential and new Members:

The team engaged with GEO-CRADLE, a EC-Horizo2020 project, on the development of the national report, looking at
alignment with their envisaged national EO “Score Cards”. Regional coordination mechanisms are deemed important in
supporting the development of national / PO reports, as they already have partner engagement activities.

The Team, mainly being composed of national GEO coordinators, agrees that the benefits of this EO report outweigh the
challenge on it being perceived as a burden by Members and POs. The Task Team recognize the need to adequately promote
its value and is preparing engagement material to address this potential issue.

13/18




€ GROUP ON Appendix to GEO-XIII-2- Inf-01: 2016 Programme Progress Report
EARTH OBSERVATIONS

CD-03 | Assess the Key deliverables
benefits from | 1. Define case studies for baseline analyses.
EOs and of 2. Holding an International Workshop at OECD in March 2016
their socio- 3. Ensure presence at major international events (such as AGU in US and EGU Europe)
economic 4. Publication of themes and discussions in Earthzine and other journals
value 5. Maintenance of a web site
6. Develop and coordinate the Linkedin virtual community
7. Update GEO website and keep it current based on inputs from the team

Progress

The Task Team is in place, with a good mix of people from EO and Socio-Economic Communities.

All the planned activities are ongoing, with some delays on those related to points 5 and 7.

The international Workshop was held, it was well attended and it constituted a golden opportunity to better link the two
communities and to improve the way of working together.

The Task Team is in contact with the GEOGLAM team to develop and run a “case study”.
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SO - Tasks Secretariat Operations
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SO-01 | Management | Key deliverables
and Support | 1. Convene GEO Governance meetings (preparation and execution of GEO-XIII Plenary, Executive Committee meetings,

documents preparation and reporting.

Support Program Board activities

Development of Work Programme 2017-19,

Development and operation IT tools (website, ftp, ..)

Organization of meetings to make the GEO cooperation framework working, such as the WP Symposium, AP Symposium
Perform all the internal activities to ensure a functioning Secretariat, such as Human and financial resources Management
Progress

On item 1, beyond organization of the two Executive Committee Meetings in March and July, the Secretariat has started
preparations for the GEO-XIII Plenary and associated events. A visit to possible locations took place in May, a concept for the
GEO-XIII Plenary agenda drafted, a first call for exhibition and side events issued.

On item 2, the requested support was provided to the Programme Board, three meetings were organized and supported, and all
the follow-on activities performed, leading to the development of the PB Reports to the Executive Committee and Plenary.

On item 3, the Secretariat has provided information and support to PB subgroup revising the articulation of Foundational Tasks
and their priorities, as well as support to the PB review of the received proposals for GEO Initiatives and Flagships. Based on PB
inputs, as endorsed by the Excutive Committee, the Secretariat has developed the final draft of the GEO Work Programme 2017-
19 for Plenary approval.

On item 4, a major revision of the GEO Website was undertaken

On item 5, the GEO Work Programme Symposium was held in Geneva on 2-4 May, with about 150 participants, marking a slight
increase in numbers but also in the representation of different GEO stakeholders.

On item 6, considerable effort was required in reconciling initial expenditure and staffing plans with the actual availability of
resources.

ok~ w
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EARTH OBSERVATIONS

SO-02

Communication
and
Engagement

Key deliverables

1. Perform communications campaign

2. Develop foundational materials/ communication channels

3. Develop and deliver targeted engagement messages

4. Assist in convening a limited number (2-3) of segments of the GEO community with interested stakeholders in face-to-face
workshops, forums and one-on-one dialogues to identify stakeholder needs and potential GEOSS-based solutions, including
developing partnerships between interested stakeholders and GEO experts to deliver the added-value of GEO and GEOSS
directly to these “strategic partners”

5. Assist specific communities in engagement activities (Disasters - Sendai framework, GEO-Future Earth)

6. Strengthen/Develop partnerships to foster use of EO’s, with: Un Conventions, MEAs (including Environmental Ecosystem
Accounting), Development Banks, NGOs, Foundations, Companies / Associations.

7. Assist in implementing Belmont Forum recommendations on e-infrastructure and data management

Progress

The task has suffered from lack of dedicated resources.

Advances were made on several of the key deliverable. Details in the relevant section of the Secretariat operations report. Some

examples:

Developed a new set of GEO branding guidelines, through a consultation process with the Programme Board

Continued consolidation of the Engagement Strategy for ExCom review

Continuous update of the GEO website with greater focus on user cases

Convened, on 7-3-2016, the GEO/UN and International Organizations Roundtable on Supporting Implementation of the 2030

Agenda Through Knowledge, Data and Information

Initial engagement with the UNCCD (Convection to Combat Desertification) to define a framework to develop Land-related

SDG indicators

Additional information is contained in the Secretariat Operations Reports provided to the Executive Committee (Ref. ExCom

36 doc_12, ExCom37_Doc_14, ExCom38_Doc to be issued on 25 October 2016)
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EARTH OBSERVATIONS

SO-03

Monitoring and
Evaluation

Key deliverables

1. Identify performance indicators for the Targets defined in the Strategic Plan, for ExCom endorsement

2. Track progress of Work Programme activities, including feedback on suitability of GEO implementation mechanisms
development

3. Measure baseline values for performance indicators.

4. Propose 2020 and 2025 values for the performance indicators, for GEO-XIII approval

Progress

A preliminary analysis of the performance indicators proposed in the Strategic Plan Reference document has been performed by

the Secretariat and provided to the Programme Board in April. The analysis was qualitatively addressing the feasibility of each

indicator, including the preliminary identification of the data and data sources needed to calculate each of them. An update was

also presented to the Programme Board at its 3™ meeting in September. A dedicated PB subgroup is working to consolidate the

overall M&E framework and clearly define the activities associated with the Evaluation function(here included indicators)

The Secretariat has developed the 2016 Work Programme Progress Report, to be issued by the end of September.

SO-04

Resource
Mobilization

Key Deliverables

1. Define guidelines and practices for resource mobilization for GEO activities

2. Engage with (2-3) international funding organizations to define mechanisms to secure resources for specific GEO activities
Progress

The task has not progressed as planned because of lack of resources.

Developed initial ideas (in support to the Budget Working Group) on how to ensure increased contributions to the GEO Trust
Fund.

A targeted action is ongoing towards the World Bank to identify areas of action of common interest.
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GEOSS Data Sharing Principles
Implementation Guidelines 2016-2025

This Document is submitted to the GEO-XIII Plenary for information. Feedback from the GEO
community, and in particular, from those who have responsibility for data sharing is being sought. These

guidelines for implementing the GEOSS Data Sharing Principles in the period 2016-2025 will be updated
in the future as appropriate.
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1. INTRODUCTION

Data Sharing constitutes a pre-requisite for building an effective Global Earth Observation System of
Systems (GEOSS). It is the backbone of the abiding GEO vision of “a future wherein decisions and
actions for the benefit of humankind are informed by coordinated, comprehensive and sustained Earth
observations and information.”

Since inception, the Group on Earth Observations (GEO) has been a strong advocate for broad,
open data-sharing policies and practices wherever possible, as well as for the increased use of
Earth observation data and information. Data sharing has been recognised as one of the greatest
successes of the first GEO decade (2005-2015).

As GEO starts implementing its strategy for 2016-2025, the GEO partnership will continue to
encourage governments, scientific and technical organisations, and other institutions to create
open access policies for as much of their data and information as possible, hence expanding the
trend towards Open Data worldwide. GEO will broaden its engagement with relevant
stakeholders and continue to advance the evolution of a Global Earth Observation System of
Systems (GEOSS) which facilitates the sharing of environmental data and information collected
and derived from the wide array of observing systems contributed by GEO member countries
and participating organisations.

Success during the second decade of GEO will be measured by how much progress GEO
demonstrates in supporting solutions to problems associated with the Societal Benefit Areas
(SBASs). This will imply establishing the overall activity as a true “data commons" where data
are shared openly and made actionable for collective innovation, including for trans-disciplinary
applications. The full implementation of the GEOSS Data Sharing Principles is an essential step
towards maximizing the net societal and economic benefits of the global investment by GEO
Members and Participating Organisations in GEOSS.

Based on the analysis of relevant GEO documents, applicable international agreements and
practice as well as on extensive consultation with experts on data policy from around the world,
and on its own deliberations, the GEO Data Sharing Working Group (DSWG) proposes the
following revised Data Sharing Implementation Guidelines. These guidelines should help data
providers and others when they seek to implement the GEOSS Data Sharing Principles adopted
in 2015 by the GEO Plenary as part of the "GEO Strategic Plan 2016-2025: Implementing
GEOSS™. They aim at providing context and practical guidance to help turn these principles into
practice.

! Mexico City Ministerial Summit, 13 November 2015, Document 4
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This paper is intended to update previous implementation guidelines adopted by GEO Plenary VI
in November 2009. They should be seen as a living document that will evolve over time as more
is learned about implementing the revised GEOSS Data Sharing Principles.

2. DATA SHARING IN THE GEO CONTEXT 2016-2025

GEO is contributing to and benefiting from the Open Data trend observed worldwide. GEOSS is
also developing in a changing global landscape deeply affected by the (big) data revolution and
the rise of new Information and Communication Technologies (ICT). Earth observation data
acquired in situ and remotely are growing in volume, becoming faster, and more diverse than
ever. There are huge opportunities for multiple reuse, including both for policy making and re-
use by the private sector for innovative services, if GEO can mobilise these trends to address
planetary challenges and support the 2030 Agenda for Sustainable Development.

While today's awareness of the benefits of sharing Earth observation data openly is stronger than
ever, there is a continuous need to promote open data sharing, maintain dialogue with
governments and organisations, and support further uptake and implementation of the GEOSS
Data Sharing Principles.

At the dawn of the second decade of GEO (2016-2025), Ministers and other heads of delegations
have reaffirmed their support for the GEOSS Data Sharing Principles. This is enshrined in the
Mexico City Declaration? of 13 November 2015. In particular, they resolved to pursue the
implementation of the GEOSS Data Sharing and Data Management Principles to the extent
permitted by national laws and policies. They acknowledged the contribution of national and
international Open Data initiatives in accordance with the GEOSS Data Sharing Principles. They
also called upon the global Earth observations community to make, to the largest extent possible,
Earth observation data available and accessible through the GEOSS.

As part of its "GEO Strategy Plan 2016-2025: Implementing GEOSS", GEO has defined three
Strategic Objectives and established an Implementation Plan to chart its activities through 2025.

o Data sharing appears upfront in the first strategic objective: "to advocate the importance of
Earth observations as irreplaceable resources that must be protected, rendered fully and
openly accessible (including through contribution to GEOSS), and integrated to provide
maximum value in support of achieving national and international calls for resilient
societies, sustainable economic growth, and a healthy environment worldwide".

e One of the core functions for GEO is "Advancing GEOSS and best practice in data
management and sharing". This implies collaboration with GEO members and participating
organisations to implement the GEOSS Data Sharing and Management principles and ensure

? Mexico City Ministerial Summit, 13 November 2015, Document 3
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that Open Data is discoverable, usable, accessible and preserved for integrated use across
multiple communities.

e The Implementation Plan (Part B of the GEO strategy) provides the full text of the revised
GEOSS Data Sharing Principles adopted for the second GEO decade.

Data sharing is a common activity across GEO Work Programmes. Advocacy, engagement and
delivery in the field of data sharing take place in various ways through activities which are of
different scales and types. Community activities, global GEO initiatives and GEO flagships can
all make valuable contributions to fulfil or achieve the core function and strategic objective
mentioned above. This shall be done in collaboration with the GEO foundational task on Data
Sharing. This task aims to continue promoting free, full, open and timely access to Earth
observation datasets, products and services. It also aims to aintain dialogue and support the
uptake and implementation of the Data Sharing Principles by GEO members and organisations.

3. THE GEOSS DATA SHARING PRINCIPLES POST-2015

In 2007, the Cape Town Ministerial Summit recognised the need to reinforce the principle of
data sharing within the GEOSS. “The success of GEOSS will depend on a commitment by all
GEO partners to work together to ensure timely, global and open access to data and products”.

The success of GEOSS largely depends on the expansion of its global network of content
providers and users. When joining the GEO partnership and endorsing the GEO Strategic Plan
2016-2025, governments and organisations also endorse the GEOSS Data Sharing and Data
Management Principles. They set themselves the aim of promoting and complying on a best
effort basis with those principles.

3.1. Towards revised Data Sharing Principles

Since 2005 when GEO was established, the situation with regard to data sharing has significantly
improved, both within GEO and across the international Earth observation and environmental
data landscapes.

The Open Data trend. The Open Data trend has considerably expanded compared to the time
when the initial version of the GEOSS Data Sharing Principles was adopted in February 2005.
The first implementation guidelines adopted by GEO predates by four years the signature of the
G8 Open Data Charter® by the G8 leaders in July 2013. In 2015, building on these efforts, and
through an open, inclusive and representative process, a number of Open Data champions from
governments, multilateral organisations, civil society and private sector developed the

® https://www.gov.uk/government/publications/open-data-charter/g8-open-data-charter-and-technical-annex
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International Open Data Charter* including the following six principles for the release of Open
Data:

1. Open by default

2. Timely and comprehensive

3. Accessible and useable

4. Comparable and interoperable

5. For improved governance and citizen engagement
6. For inclusive development and innovation

The Earth observation data policy trend. During the first GEO decade (2005-2015), many GEO
governments and organisations adapted their Earth observation data policies, leading to a
significant increase of data and information becoming discoverable, accessible and openly re-
usable.

e With CBERS-2 (China Brazil Earth Resources Satellite), Brazil decided to remove imagery
charges. This change of data policy resulted in increased access from 1,000 images/year to
10,000 images per month with more than 10,000 new users registered in the first year. 98%
of users surveyed agreed with the policy of open data access and reported the creation of
many new jobs, the creation of new SMEs and improved research and teaching.

e The Landsat free and open data policy announced in 2008 by the US Geological Survey
(USGS) has revolutionised the use of four decades of Landsat data, spurring innovation and
triggering new science and applications. As a result the use of Landsat data increased with
over 100 times more data downloaded in 2011 than in 2007.

e The ASTER Global Digital Elevation Model (GDEM) saw a reversal in fortunes following
the introduction of charges in January 2006 with a substantial reduction in data distribution.
A reversal in policy to no charge in June 2009 again provided a clear indication of
dramatically increased usage of ASTER data worldwide (with over 6.5 million tiles
distributed in FY 2009). Strong interest for the DEM was received by representatives of all
GEO Societal Benefit Areas as well as other users

e The Copernicus programme” of the European Union entered into operation from 2014. This
huge programme® includes six operational thematic services’ and a dedicated constellation
of EU-owned satellites, known as “Sentinels”, as well as tens of third party satellites known
as contributing space missions, complemented by local or on-site measurement data. The

4 http://opendatacharter.net/

> Previously known as GMES (Global Monitoring for Environment and Security)

® "Copernicus: Europe's eyes on Earth" Copernicus Brochure by the European Commission, 2015:
http://www.copernicus.eu/sites/default/files/documents/Brochure/Copernicus_Brochure EN_WEB.pdf

” The six Copernicus thematic areas are land, marine, atmosphere, climate change, emergency management and
security.



http://www.copernicus.eu/sites/default/files/documents/Brochure/Copernicus_Brochure_EN_WEB.pdf

European Union decisions®® in 2013-2014 to make its Sentinel data and Copernicus service
products freely available represent major steps taken in Europe towards free, full and open
dissemination of Earth observation data and information. Once fully deployed, the
Copernicus constellation of Sentinel satellites will generate up to several Terabytes of data
per day and several Petabyte of new open data per year.

e Another example of is the decisive step by France in 2014 to gradually provide open access
to non-commercial use of 29 years of satellites images from the SPOT family as part of the
opening of the SPOT World Heritage programme.

e Trends towards open access to Earth observation data are also observed in Asia and other
parts of the world. These include the free access to data from the Chinese polar-orbiting
meteorological satellite Fengyun-3 (launched in 2008), and the decision by Japan in 2013 to
guarantee free and unlimited access to low to medium resolution satellite data constellations
operated by the Japan Aerospace Exploration Agency (JAXA).

Creation of the GEOSS Data-CORE. The GEO Ministerial Declaration in Beijing in 2010
announced the creation of the GEOSS Data Collection of Open Resources for Everyone (GEOSS
Data-CORE). This data collection consists of GEO-tagged data contributed by the GEO
community that can be shared without any restrictions on use. Since then, the commitment to
sharing data as part of the GEOSS Data-CORE has increased and a growing number of GEO
members and participating organisations adhere to and benefit from full and open data sharing
without restrictions on re-use. Between 2012 and 2015, the number of systems brokered by the
GEQOSS information system increased from 10 to more than 190 systems. At the same time, the
number of GEOSS data resources has boomed from only a few hundreds of thousands to more
than 190 million resources. More than two-thirds of these data resources are flagged as GEOSS
Data-CORE. They largely consist of satellite images as well as other Earth observation data
records, documents and maps.

A new GEO decade with revised principles. In 2014, the Data Sharing Working Group decided
to draft a revised version of the GEOSS Data Sharing Principles for the post-2015 period. The
main motivation was to equip the GEO strategy 2016-2025 with principles better reflecting the
rising Open Data trend and elevating the status of the GEOSS Data-CORE as the default
standard for sharing data through GEOSS.

® Regulation (EU) No 377/2014 of the European Parliament and of the Council of 3 April 2014 establishing the
Copernicus Programme and repealing Regulation (EU) No 911/2010, accessible from
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R0377 &from=EN

° Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing the
Copernicus Programme and repealing Regulation (EU) No 911/2010, accessible from
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013PC0312&from=EN
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3.2. The revised GEOSS Data Sharing Principles

The current GEOSS Data Sharing Principles have been included in the GEO Strategic Plan 2016-
2025 and adopted by GEO Plenary XII in November 2015. GEO aims to implement the
following GEOSS Data Sharing Principles:

1. Data, metadata and products will be shared as Open Data by default, by making them
available as part of the GEOSS Data Collection of Open Resources for Everyone (Data-
CORE) without charge or restrictions on reuse, subject to the conditions of registration and
attribution when the data are reused,

2. Where international instruments, national policies or legislation preclude the sharing of data
as Open Data, data should be made available with minimal restrictions on use and at no more
than the cost of reproduction and distribution;

3. All shared data, products and metadata will be made available with minimum time delay.

3.3. Associated commitment

All GEO members are required to endorse the GEO Strategy 2016-2025 including the above data
sharing principles. Such endorsement implies the aim of all GEO members and participating
organisations to promote and comply on a best effort basis with those principles. At the same
time, it is important to highlight that GEOSS welcomes all data contributions and is composed of
voluntarily contributed systems and data which are governed by pre-existing laws, policies and
practices that may not be fully compatible with these principles. The association of GEO
members and participating organisations, and their adherence to the Data Sharing Principles, is
not legally binding. It is expected that the principles will gain acceptance and importance
through voluntary adherence in good-faith, which may also be accompanied by legal and policy
changes at the national or international levels.

Data providers have to document - at the registration stage - any restrictions applicable to the
exchange of their data, metadata and products. GEO as a whole does not own the data sets that
are made discoverable and accessible through GEOSS. These data sets remain located in the data
repositories of the data providers and under the responsibility of those data providers. Data sets
that are made available in conformity with the GEOSS Data Sharing Principles can be flagged in
GEQOSS as Open Data as part of the GEOSS Data-CORE.

3.4. New features of the GEOSS Data Sharing Principles

The revised GEOSS Data Sharing Principles® have been drafted to advance GEO’s vision and
improve the wording compared to the initial version of 2005™.

0 GEO-XI — 13-14 November 2014 Document 8
1 GEOSS 10-Year Implementation Plan 2005-2015, page 12
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The reference to Open Data in the first principle provides context and sets unrestricted sharing
as the default sharing mechanism for GEO. It further includes interpretation of the concept of
Open Data by specifying that the data are shared without charge, with no restriction on reuse,
and the possibility to impose only the conditions of registration and attribution when the data are
reused. Open Data was chosen to be reflected in the Principles as it is gaining considerable
traction as a simple, transparent concept, in particular with regard to data held or produced by
governments. More and more authorities declare Open Data as the default principle for sharing
some of their data, which above all excludes restrictions on re-use and charges for access to data
for any purposes. This evolving context explains the shift from using the term 'full and open' in
the version 2005 of the GEOSS Data Sharing Principles to the term "open by default” in the
revised version of the principles.

The first principle elevates the status of GEOSS Data-CORE to the default standard of data
sharing through GEOSS. The GEOSS Data-CORE is presented as a mode of sharing Open Data
as it rules out restrictions on use, while keeping conditions of attribution and user registration
that per se do not affect re-use. The inclusion of the GEOSS Data-CORE in the first principle
recognizes and emphasizes its value for GEOSS and the GEO community.

The second principle includes (as an exception) the possibility of sharing data with restrictions
on re-use. This principle recognizes that restrictions may be imposed by “international
instruments, national policies or legislation”, and welcomes sharing of such data as well.
However, as opposed to the initial version 2005 of the DSPs, the option of sharing data through
GEQOSS with restrictions on use is presented as a deviation from the default mechanism, with the
emphasis on imposing as few restrictions on the use of shared data as possible. This shift in
emphasis better recognizes the motivations for GEOSS: encouraging and facilitating reuse of EO
data and products, as well as helping make informed decisions in the societal benefit areas
targeted by GEO. The second principle encourages members and participating organisations to
keep restrictions to a minimum and refrain from imposing charges that exceed cost of
reproduction and distribution.

The third principle puts emphasis on the provision of data through GEOSS with minimum time
delay. This part of the Principles does not differ from the initial 2005 version of the DSPs. By
contrast to the initial version, it broadens the application of free of charge data provision beyond
the sole case of “research and education”.

3.5. Interpretation of key expressions

While the rise of Open Data trend is very encouraging, Open Data users are often confronted
with different practices and interpretations by the governments and organisations implementing



open access. The main issues relate to varying terminologies and interpretations between
jurisdictions and organisations*2.

Expressions like “open data access™ or "full and open access to data” might encompass different
access and use conditions (e.g. registration, attribution conditions, free access for the research
use only, etc.). Open Data policies rarely specify timing aspects such as the minimum time
period from data acquisition to effective Open Data availability at the point of access. Some data
policies allow for the possibility of a reasonable return on investment when making data
accessible. Some terms commonly used suffer from a lack of homogenous interpretations.
Moreover, the definition of “Open Data access” or “full and open access to data”, if or when
used, is most often limited to a specific type of data’®. Altogether, these elements add another
level of complexity when data from various sources are combined.

The following provides additional documented interpretation of the key terms or expressions
used to define the GEOSS Data Sharing Principles.

e "Open Data": means that data are shared without restriction, free of charge, for any purpose
and with any user. Anyone is free to use, reuse, and redistribute Open Data, subject only, at
most, to the requirements to register and attribute.

e “Without restriction” means without discrimination against, for example, individuals,
groups, nationality or fields of endeavour. Registration and/or attribution may be required.

e “Free of charge” means at no more than the cost of reproduction and delivery, without
charge for the data itself.

e "Free to redistribute” implies that there are no restrictions as to selling or giving away the
data either on its own or as part of a package made from works from many different sources.

e "Free to reuse" implies that modifications and derivative works are allowed.

e "GEOSS Data-CORE" refers to the GEOSS Data Collection of Open Resources for
Everyone. This data collection was adopted by GEO-VII Plenary in November 2010 as part
of the GEOSS Data Sharing Action Plan**. The GEOSS Data-CORE is a distributed pool of
documented datasets pledged by GEO Members and Participating Organisations which is
made available to the GEOSS community with open and unrestricted access
(at no more than the cost of reproduction and distribution).

e “Unrestricted access” means that no restrictions are placed on the access to, or use and
redistribution of, the data in the GEOSS Data-CORE. It should be noted that the following
two conditions may be placed on data registered in the GEOSS Data-CORE by data

12 "Interpretation of the full and open access to and use of (geographic) data: existing approaches" - Living paper of
the GEO Data Sharing Working Group, October 2013
3 public data, research data, government-produced or —held data, other types of data as per relevant policy or
legislative regulation.
Y GEO-VII Plenary — 3-4 November 2010 Document 7(Rev2)
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providers: (i) attribution and (ii) user registration. These are not considered to represent
restrictions on the access to, or use and redistribution of, the data.

"GEOSS Data-CORE tag”: the GEOSS Data-CORE concept is intended to highlight - within
the whole constellation of GEOSS datasets - those data and products that can be exchanged
without restrictions. Technically speaking, this is performed by placing GEOSS Data-CORE
metadata tags in the metadata in order to: (i) allow users to discover and identify the GEOSS
Data-CORE data, and (ii) inform the data users of any conditions attached to the use of the
data.

"Minimal restrictions on use": GEO Members and Participating Organisations may have
specific restrictions on the dissemination and use of certain data, metadata and products
based on international instruments, national policies and legislation. Such restrictions apply
mainly to concerns regarding the protection of: national security, financial viability,
proprietary interests, privacy, confidentiality, indigenous rights, and conservation of
sensitive ecological, natural, archaeological, or cultural resources. All participants in
GEOSS are required to respect such restrictions when providing access to their data,
metadata, and products. GEO Members and Participating Organisations are encouraged to
establish flexible policy frameworks ensuring that a more Open Data environment is
implemented.

"Cost of reproduction and distribution™: pricing of GEOSS data, metadata and products
should be based on the premise that the data and information within GEOSS is a public
good. GEO, together with its GEOSS data providers, should work to share their data as
much as possible as Open Data by default with the only allowable cost for data being either
that of reproduction and distribution, or the marginal cost of fulfilling the user request.

"Minimum time delay": GEO should promote minimal time delay to data within GEOSS,
depending on the type of data and application and the need for appropriate quality control,
and data should be transmitted on a real-time basis whenever necessary or practicable.

3.6 Links to the GEO Data Management Principles

A number of significant reports and policy documents have argued that it is not sufficient simply
to make data available, but that they need to be managed and presented in such a way that makes
them usable and trustworthy. This has resulted in definitions of Open Data that comprise a
number of additional attributes. The fullest is perhaps that given in the G8 Science Ministers’
Statement on open scientific research data: "Open scientific research data should be easily
discoverable, accessible, assessable, intelligible, useable, and wherever possible interoperable
to specific quality standards."*® In the light of this definition, the GEOSS Data Management

15 G8 Science Ministers’ Statement (on Open Scientific Research Data), 13 June 2013
https://www.gov.uk/government/news/g8-science-ministers-statement
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Principles can be seen as a high-level description of what is preferable in terms of data
management to allow data to be shared through GEOSS as Open Data.

In 2014, a common set of ten GEOSS Data Management Principles was proposed by the GEO
Data Management Task Force. They address the need for discovery, accessibility, usability,
preservation, and curation of the resources made available through GEOSS. They are described
in the Reference Document'® accompanying the GEO Strategic Plan 2016-2025. In addition,
Guidelines®” for their implementation have also been provided to GEO Plenary XII in 2015 and
are being regularly updated. These guidelines provide explanations for each of those data
management principles, guidance on their implementation (with examples), metrics to measure
the level of adherence and resource implications.

4. GUIDANCE FOR GEO GOVERNMENTS AND ORGANISATIONS

Our planet is being monitored by land, sea, air and space-based Earth observation systems.
However, the current systems for collecting, storing, analysing and sharing the resulting
observations still remain fragmented, incomplete (or even redundant) and difficult to integrate.

The Geneva Ministerial Declaration of 2014 highlights how the GEO vision agreed in 2003
remains relevant for the second GEO decade. As recalled in the GEO Strategic Plan 2016-2025,
this vision “is to realize a future wherein decisions and actions for the benefit of humankind are
informed via coordinated, comprehensive and sustained Earth observations and information”.

To achieve this vision, GEO Members and Participating Organisations are contributing the
resources from their respective Earth monitoring systems to GEOSS and interlinking these
systems so that they work better together. The collective potential of GEO is huge given that
GEO gathers the largest amount of publicly funded environmental data in the world. By some
estimates, the data controlled by GEO’s Members and Participating Organisations exceeds many
petabytes in the aggregate, and is rapidly growing to the exabyte level®®. A significant increase of
the number of data sets being made available through GEOSS can be observed, particularly since
2012. It is expected that this trend will continue in the period 2016-2025 with more data to be
shared as Open Data as part of the GEOSS Data-CORE.

16 GEO-XII — 11-12 November 2015 Document 11 (Rev1)

" GEO-XII — 11-12 November 2015 Document 10

18 Mazzetti, Paolo; Nativi, Stefano; Santoro, Mattia; Boldrini, Enrico. Big Data challenges and solutions in building
the Global Earth Observation System of Systems (GEOSS). EGU General Assembly 2014, held 27 April - 2 May,
2014 in Vienna, Austria.
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4.1. Benefits of Open Data Sharing via GEOSS

“All public data should be ‘open by default"™

There are many diverse opportunities to be derived from transitioning from restricted data
policies to more open policies for government data. Providing open Earth observation data
through GEOSS for unrestricted use worldwide leads to economic, societal and educational
benefits, stimulates research and innovation and improve governance.

This was analysed, documented and reported in a White Paper®® entitled "The value of Open
Data Sharing" prepared for GEO Plenary-XII by the GEO Participating Organisation CODATA
with involvement of members of the Data Sharing Working Group. This paper marshals the
evidence for the participants in GEO to adopt the revised GEOSS Data Sharing Principles. More
particularly, it identifies and illustrates the following main benefits of Open Data sharing via
GEOSS.

Economic: Public data openly available through GEOSS have been shown to be economic
enhancers, creating value many times over and providing much greater returns on the public
investment than have restrictive, proprietary approaches. The effects generated by Open Data on
digital networks are siginificant in this regard.

Societal: Social benefits are enhanced for both individuals and society at large. Open data meet
society’s expectations for appropriate management of public digital resources, provide diverse
reputational benefits, and incorporate ethical principles for accessing and using public data.

Research and Innovation: Public research and private innovation opportunities expand when
there is a policy of openness for upstream data resources. Such data can substantially reduce
unproductive barriers to interdisciplinary, inter-institutional, and international research. They
enable data mining for automated knowledge discovery in a growing sea of big data. Open Data
are essential for the verification of research results and in generating broad trust in them. They
avoid inefficiencies, such as the unnecessary duplication of research and allow the identification
of erroneous results. They promote more and new types of research. They permit the legal
interoperability of data when multiple sources of data are combined to produce new knowledge.
Citizen scientists and “crowdsourcing” approaches, which are promoted by GEO, are facilitated.
Open public upstream data contribute to and stimulate downstream commercial research and
applications that benefit Member economies and society at large.

19" A World that Counts: Mobilising the Data Revolution for Sustainable Development". Report prepared at the
request of the United Nations Secretary-General, by the Independent Expert Advisory Group on a Data Revolution
for Sustainable Development, November 2014

0 GEO-XI1 — 11-12 November 2015 Document 9
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Educational: GEOSS open data promote the education of new students and the public, whether
at school, in higher education, or increasingly at home. They also support important studies of
data collection methods and management. This is why non-profit research and education were
given special status in GEO’s first Data Sharing Principles.

Governance: Finally, there are key advantages for improved governance. Public data made
openly available through the GEOSS portal support improved decision-making and transparency
in government and society. Access to those data through GEOSS demonstrates leadership at
home and abroad, thereby enhancing influence and legitimacy. For less economically developed
countries, open data policies promote capacity building and help to implement “repatriation”
objectives. Last but not least, open public data generally build societal freedom and trust in
governance and its many functions.

The White Paper concludes that GEO Members and Participating Organisations stand to gain
much more than they lose from making their public Earth observation data available on a full and
open basis, freely and without reuse restrictions, as promoted by the GEOSS Data-CORE. They
will also avoid all the negative effects that come with attempts at narrow cost recovery and
policing leakage in the restricted uses of such data. It is thus imperative for GEO to seize the
opportunity to benefit from publicly generated Earth observation data now, as the revised
GEQOSS Data Sharing Principles are being implemented for the coming decade. It is the primary
organisational raison d’étre of GEO to make those benefits a reality.

4.2. How to report data sharing progress?

All GEO members and Participating Organisations are invited to identify and nominate an active
data sharing focal point to promote, implement, and monitor data sharing within his/her
country/organisation. It is envisaged that this national focal point will:

e Report on data sharing activities within his/her country/organisation and support the GEOSS
Data Sharing Working Group in preparing annual reports on data sharing activities

e Work with the DSWG to distribute information on matters related to the benefits of broad,
open data sharing

The DSWG considers the amount of time needed for a data-sharing focal point to spend on these
tasks to be less than a few hours per month. The focal point could already be a DSWG member,
or would be welcome to join the DSWG. The minimum request, however, is that the data sharing
contact point responds to occasional requests of the DSWG in assembling the annual report.

Name and contact information of new data-sharing focal points should be communicated
by GEO Principals to the GEO Secretariat (secretariat@ GEOSEC.ORG)
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5. GUIDANCE FOR GEO DATA MANAGERS
5.1. How to register new GEOSS data sets?

From a data infrastructure point of view, GEOSS consists of a system of distributed systems of
which common interoperability relies on (i) a brokering technology, called the Data Access
Broker (DAB) and (ii) a Components and Services Registry (CSR). Each GEOSS constituent
system remains fully autonomous. However, in order to be brokered effectively via GEOSS,
each system is invited to follow a set of technical guidelines.

The registration process for new GEOSS data sets aims to get general information on: (a) the
Provider organisation; (b) the shared datasets; (c) the enterprise system to be brokered; (d) the
interoperability interfaces/APIs published by the enterprise system.

The registration of new GEOSS data sets comprises two successive phases:

1. Administrative registration: During this phase, the Provider shares a set of administrative
information®* related to the provider and the data sets foreseen to become discoverable and
accessible via GEOSS. The Provider gets feedback on completeness and format of the
received information. At the end of this process, the data set is described in the appropriate
GEQOSS registry or catalogue (a sort of yellow pages).

2. Technical registration (and effective GEOSS brokering): During this phase, the Provider
supplies the GEOSS team with a set of technical information? related to the data sets to be
shared via GEOSS. Interoperability is tested between GEOSS and the Provider’s enterprise
system and its interoperability interfaces/APIs. According to the required brokering pattern,
the development by the GEOSS team of a mediation and or transformation module might be
required for establishing interoperability. An interoperability test report is then provided. If
an interoperability issue persists, further technical interaction with the Provider takes place
in order to solve this issue.

The Provider must have accomplished both phases in succession in order to get its data sets
exposed via GEOSS. As very first step, new data providers should contact the GEO Secretariat
to start the process of administrative registration and to get any clarification they require,
whether on GEO, GEOSS, the DAB and CSR or the GEOSS Data-CORE.

21 Examples of administrative information include the Provider's name and its eventual GEO affiliation, the
administrative and technical points of contact, the data category and data type, the type of data policy and data
accessibility applied by the Provider.

22 Examples of technical information include the Web service(s)/Web API(s) published by the Provider enterprise
system to share datasets, the metadata re-harvesting time, the account to be used to access data and other optional
fields.
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The GEO Secretariat (secretariat@ GEOSEC.ORG)
is the main contact point to initiate this two-phase registration.

The GEOSS brokering technology supports the large majority of protocols used by GEOSS
Providers to share Earth observation data sets on the web (e.g. OGC/ISO protocols, W3C
protocols, INSPIRE protocols, TDWG protocols, WMO protocols, OAI protocols, DCMI
protocols, UNIDATA/UCAR/NCAR specifications, CKAN, etc.). Providers are encouraged to
implement international standards for interoperability.

5.2. Instructions to tag data as GEOSS Data-CORE

In the case where a provider wants to share his data as Open Data by default through GEOSS,
there are four pieces of information identifying data as part of the GEOSS Data-CORE. This
information has to be expressed as special character strings (tags) and placed in the metadata
(metadata tags). In the following sections, there is a description of the tags, their placement in the
metadata, how to register data and data catalogs in the GEOSS Data-CORE, and how to discover
these data using GEOSS.

Metadata Tags

GEOSS Data-CORE metadata tags must be placed in the metadata in order to:
e allow users to discover and identify the GEOSS Data-CORE data, and
e inform the data users of any conditions attached to the use of the data.

The four metadata tags that describe the data in the GEOSS Data-CORE are:

1. geossDataCore — this tag identifies the data that belong to the GEOSS Data-CORE. Thus,
data without this tag will not be identified by data users as GEOSS Data-CORE data.

2. geossNoMonetaryCharge — this tag identifies the data that are available at no cost,
(i.e., the cost for reproduction and distribution has been waived by the data provider, and
the data are made available for free access and use).

3. geossUserRegistration — this tag identifies the data requiring data user registration and
login in order to gain access to the data.

4. geossAttribution — this tag identifies the data requiring or recommending attribution. The
data user should make sure that attribution is provided whenever the data is used,
redistributed, derived from, etc. Data providers requiring attribution should ensure that
the information they want to be used for attribution is included in the metadata.

Metadata Tag Placement

The metadata tags are not case-sensitive. There are a variety of metadata standards used by
various data providers and scientific communities. Although placement in any free-text
searchable field of the metadata will result in the tags being discovered via GEOSS, and made
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known to the data users, here follow specific examples of preferred metadata fields can
be obtained from the GEO Secretariat for the following standards:

. ISO 19139 metadata

. Dublin Core metadata

. OpenSearch

. WCS, WFS, WMS, WPS metadata

. GBIF metadata

. THREDDS metadata
. NetCDF metadata

. DIF metadata

Metadata and Catalogues

For the purposes of the metadata tags discussed above, a homogeneous catalogue is a catalogue
where every metadata record in the catalogue is associated with the same metadata tags. For
example, if all records (in a catalogue) are meant to reflect the geossDataCore tag and none of
the other metadata tags discussed, then the catalogue is considered homogeneous, and can be
registered as GEOSS Data-CORE. Similarly, if all records in a catalogue are meant to reflect
both the geossDataCore and geossAttribution tags and no other tags, then the catalogue is
considered homogeneous, and can be registered as GEOSS Data-CORE with attribution. On the
other hand, if all records in a catalogue are meant to reflect the geossDataCore tag, but only
some of the records are meant to reflect the geossUserRegistration tag, then the catalogue cannot
be considered homogeneous.

One way to achieve easy and fast metadata updating for each dataset being contributed to the
GEOSS Data-CORE is to use homogeneous catalogues. Only homogeneous catalogues, with
respect to the GEOSS Data-CORE metadata tags, can be registered in GEOSS to avoid tagging
individual metadata records. Thus, for example, if a catalogue being registered in GEOSS will be
associated with the geossDataCore tag, then all records in the catalogue will be considered as
tagged with the geossDataCore tag.

Not all catalogues will be homogeneous with respect to the GEOSS Data-CORE metadata tags.
However, one possible way to allow an easy and fast metadata updating if there is a non-
homogeneous catalogue, is to split the catalogue up into two or more homogeneous catalogues.
This process of splitting requires taking an original catalogue and creating one or more additional
catalogues so that the metadata records of the original catalogue can be placed in the new
catalogues in such a way that, in the end, there are catalogues that are homogeneous, as desired.

5.3. Recommendations for data quality documentation

It is essential for users to understand the quality of data sets and to combine this quality
information with other metadata components in order to determine the appropriateness, or
fitness, of these data sets for the users’ applications and/or purposes. What makes a data set
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valuable for one purpose may be to the detriment of its use for another purpose. Data quality
information should help the multitude of Earth observation users to choose the best data for their
own purpose. Thorough documentation of data characteristics and data quality will support a
wider scope of use than the purpose for which the data resources®® were originally acquired?”.

GEOSS Data Providers are invited to:

Identify, establish and exploit a “reference standard” for instruments used to collect Earth
observation data as a means of evaluating performance or compliance for a particular
activity. Ideally this should be undertaken as part of an internationally harmonized Quality
Assurance procedure. For many data providers using commercial instruments, this may
mean expressing the means by which the instruments are calibrated by the manufacturer,
including the schedule followed for recalibrations.

Provide data resources lineage, also called provenance, recording the data collection and/or
generation, including auxiliary information used, in detail sufficient to allow reproducibility.
Provide information about the quality of the data resources, and any quality assurance
procedures followed in producing the data.

Specify what purposes the data resource was collected or created for, or is known to be
useful for, and any known caveats.

Provide data quality assessments in a manner that ensures the quality information is supplied
alongside the data resource itself, such as via associated metadata or documentation tightly
coupled to the data.

Provide quality control information at product level, taking into account instrument
characteristics, environmental characteristics at the time the observation is made, and any
algorithmic and ancillary data characteristics.

Address the multiple dimensions of quality. The purpose is not to judge or rank data
resources, but to describe the characteristics needed to be known in order for the user to
decide whether he/she should use them.

Core metadata and quality tags for fitness-for-purpose assessment include:

* Coverage, including both spatial and temporal dimensions

*
*
*
*

Consistency, including long-term consistency

Uncertainties estimated and documented, including both spatial and temporal dimensions

Attribution of error sources
Validation information, i.e. how the data was assessed for uncertainties by comparison with

alternative measurements

* Latency from time of observation

*

Resolution, including both spatial and temporal dimensions

%% Data Resources are defined for purposes of these guidelines to include observation data, derived products,

information, models, and research results.

% The GEOSS Data Quality Guidelines of 19 June 2013
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* Usability, in the sense of being in form and content convenient to use for the specific purpose
* Simplicity, such that the data and the underlying data model are not unnecessarily complicated
or difficult to understand or manipulate.

While above recommendations are essentially tailored for data providers, further areas of work
within GEOSS should also consider mechanisms to gather user feedback about fitness-for-
purpose.

5.4. Recommendations for legal interoperability of GEOSS Data-CORE resources

The GEOSS Data-CORE terms and conditions can best be achieved through any of the following
mechanisms: statutory, regulatory or policy created public domain (including government
contract or grant provisions), a private-law waiver of rights, or a common-use attribution-only
"Open Data" license. The GEO Data Sharing Working Group recommends the use of only
standard instruments to help assure legal interoperability of data.

Definition of legal interoperability

Legal interoperability?® among multiple datasets from different sources occurs when:

e Use conditions are clearly and readily determinable for each of the datasets

e The legal use conditions imposed on each dataset allow creation and use of combined or
derivative products

e Users may legally access and use each dataset without seeking authorization from data
creators on a case-by-case basis, assuming that the accumulated conditions of use for each
and all of the datasets are met.

Public domain status: the best legal option

Public domain status is the best legal option for promoting the various social benefits and goals
intended by GEO through making available data as the GEOSS Data-CORE by enabling and
securing unrestricted re-use, re-dissemination, and legal interoperability. Public domain may be
created formally by public laws through national legislation that excludes certain categories of
data and information from copyright protection or prohibits impositions of restrictions on their
use. The public domain may also be created through regulation or policies that place publicly-
funded data in the public domain, as well as through national funding mechanisms, such as
grants or contracts. Rights under copyright or 'sui generis' database protection arise automatically
and last until the term of protection expires, or unless expressly excluded or waived. For this
reason, express legislative, regulatory, policy or funding mechanisms are needed, to make the
data excluded or waived from protection, or to make the re-use and re-dissemination of data
unrestricted. Alternatively, organisations can explicitly waive all such rights through a private
law alternative to the extent that is allowed by the national statutory law.

% GEO-XI — 13-14 November 2014 Document 8 - APPENDIX 2: Draft White Paper: Legal Mechanisms to Share
Data as Part of GEOSS Data-CORE
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Ideally, datasets already having public domain status should include a notice in their metadata or
on the database owner's server informing potential users of their public domain status. The
Creative Commons Public Domain Mark serves this purpose. Such a notice could help to
overcome the incorrect assumption by some potential users that the data are subject to protection
and have attendant restrictions on reuse. Such a notice would thereby promote the further use of
the data and legal interoperability through the GEOSS Data-CORE.

Waivers and Open Data common-use licenses as alternatives

Many datasets, however, do not have public domain status and are protected in whole or in part
under statutory intellectual property laws. In those cases, a legally valid waiver of rights can
achieve a private-law equivalent of public domain status, or a common-use Open data license
(for example, the Creative Commons Attribution licence) can incorporate the Open data
requirements and attribution conditions allowed by the GEOSS Data-CORE.

Open Data common-use licenses and waivers help promote the contribution of databases through
the GEOSS Data-CORE, because most jurisdictions do not have public domain status for the
data compilations relevant to GEOSS. Such a step is also be helpful for the Members and
Participating Organisations that are willing to share data as part of GEOSS Data-CORE as it will
economise the resources they would need to spend on developing such licences themselves.

Custom waiver or common-use Open Data licenses

If standard waivers or common-use licenses cannot be used, the data provider may consider
adopting a custom waiver or data license. Such waiver or license must be compatible with the
GEOSS Data-CORE principles being free of restrictions on re-use, with user registration,
attribution conditions and marginal cost recovery charges permitted. In addition, it should be:

e Valid under the laws of as many different jurisdictions as possible;

e Clear and understandable to the data provider or user;

e Easy to find and recognize

e Embeddable in the data as machine readable metadata whenever possible;

e Auvailable in different languages, at a minimum in the language(s) of the
country/organisation making the data available, as well as in English;

o Kept under the legal control of the data providers, and not GEO or GEOSS.

A custom waiver or licence may contain any other terms and conditions, such as a disclaimer of
warranty and liability, that do not restrict the user or conflict with any of the terms and
conditions summarized in the list above.

Custom licenses that have the same terms and conditions as the characteristics listed above can
also be used to provide data through the GEOSS Data-CORE. The decision as to the compliance
of such custom licenses with the conditions of the GEOSS Data-CORE data access and use,
however, will be determined solely by the data provider. Use of licences or other permissions
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beyond those listed above significantly risk diminishing the legal interoperability of data
published under the standard licences.

Conclusion

Legislative, regulatory or administrative and other government measures placing all data and
information produced by government entities in the public domain are considered as the best
approach. Until relevant government measures are adopted and enforced in the jurisdictions of
GEO Members, waivers and common-use Open Data licenses can be adopted on a voluntary
basis for the data, metadata and products that they control. They may also apply open access
conditions into public grants contracts, or use other mechanisms to ensure full and open sharing
and use of data. Based on the characteristics set forth in the list immediately above, the GEO
Members and Participating Organisations should consider adopting one of the following existing
voluntary waivers or standard common-use licenses compatible with the GEOSS Data-CORE
mechanism:

e Creative Commons Public Domain Mark;

e Statutory waiver of copyright;

e Creative Commons Public Domain Waiver (CCO0);

e Open Data Commons Public Domain Dedication and License (PDDL);
e Creative Commons Attribution License (CC BY 4.0).

Any of the mechanisms recommended above will advance the goal of promoting access to Earth
observation datasets as part of GEOSS Data-CORE data. It will reinforce the interpretation of the
GEQOSS Data Sharing Principles favouring open access and unrestricted re-use of the data.

5.5. GEO contact for assistance

For any assistance related to the implementation of the Data Sharing Principles, please
contact the GEO Secretariat (secretariat@ GEOSEC.ORG) who will dispatch your
guestion to the appropriate GEO team.
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