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What is GEO and GEOSS?
Intergovernmental organisation Group on Earth Observations (GEO)
-

Largest consortium of data providers in the world

-

Coordinating efforts to build a Global Earth Observation System of Systems
(GEOSS)

-

Launched in response to calls for action by the 2002 World Summit on
Sustainable Development and by the G8 (Group of Eight) leading industrialized
countries and created in 2005

-

Provides a framework within which the partners can develop new projects and
coordinate their strategies and investments in data products and services

The Vision for GEO is…
…to realize a future wherein decisions and

actions for the benefit of humankind are
informed by coordinated, comprehensive and
sustained Earth observations and information.
GEOSS 10-Year Implementation Plan, February 2005

Group on Earth Observations (GEO)
GEO today:90 Members

67 Participating Organisation

GEO Objectives
• Improve and Coordinate Observation Systems
• Advance Broad Open Data Policies/Practices
• Foster Increased Use of EO Data and Information
• Build Capacity

GEOSS

Minerals in GEO

GEO Minerals related target
“11. Close critical gaps in energy-related Earth observations and increase their
use in all energy sectors in support of energy operations, as well as energy
policy planning and implementation, to enable affordable energy with minimized
environmental impact while moving towards a low-carbon footprint

This will be demonstrated by:
Significant increase in use of Earth observations by all sectors for improved:
o Environmental, economic and societal impact assessments of energy
exploration, extraction, conversion, transportation and consumption.
o Prediction of potential hazards to the energy infrastructure.
o Prediction of the production of intermittent sources of energy.
o Mapping of renewable energy potential.”
GEO Strategic Targets Document 12(Rev1) As accepted at GEO-VI

GEO Minerals related tasks
EN-01-C1: Tools and Information for the Resource Assessment,
Monitoring and Forecasting of Energy Sources (including
solar, wind, ocean, hydropower, and biomass) and Geological
Resources (including mineral and fossil resources, raw
material and groundwater)
SB-05: Impact Assessment of Human Activities
SB-05-C1: Tools and Information for Impact Assessment and
Energy Policy Planning
SB-05-C2: Impact Monitoring System for Geo-Resource
Exploration and Exploitation
Stéphane Chevrel (BRGM):
Stuart Marsh (BGS):

Leads (Point of Contact) SB-05-C2
Contributes to EN-01-C1
Leads SB-05-C2

SB-05-C2
Priority actions
1. Develop new tools for impact monitoring of mining operations using
Earth observations
2. Integrate information from in-situ, airborne and satellite observation
(through data assimilation) to provide impact diagnostics
3. Identify and implement strategic measures for the competitive, reliable
and sustainable management of geo-resources exploitation and
treatment of re-usable materials, based on innovative monitoring and
accounting methodologies (see also EN-01)
4. Integrate often-sectoral monitoring approaches (and corresponding
impact analysis) into a coherent approach, based on innovative Earth
observation techniques (related to space-borne, airborne and groundbased sensor systems)

EN-01-C1
Priority actions
3. Promote the use of Earth observations for the mapping of geothermal
resources, with a focus on the East African Rift System (EARS).
Locate geothermal anomalies using thermal and mineral mapping
under different climate conditions (desert, savannah, rain forest)
4. Develop and promote the use of integrated Earth observations for
each stage of the mineral life cycle (exploration, extraction,
transportation, waste disposal, mine remediation and aftercare) to
provide the basis for informed decision-making and improved georesources management. Develop a sustainable “trialogue” between
the mining industry, regulators and civil society

GEO Energy and Georesources Ecosystem

EO-MINERS for GEO
EO-MINERS contributes significantly to the GEO Work Plan implementation
because:
 Focuses on minerals that are essential for any
human activity and high priority for several
GEO country members
 Demonstrates the added value of EOs
including space-, air- borne and in situ at the
decision making process
 Addresses users needs
 Demonstrates synergies between several
SBAs
 Successful collaboration between Geological
Surveys in Europe
 Successful PPP bridging the gaps between
academy, private sector, national authorities
and general public
 Follows holistic approach taking into
consideration social information

EO-MINERS and GEO
• EO-MINERS initial Objectives
– identify synergies and gaps between EO-MINERS and GEO
– mapping mining and environmental observation systems into the
GEOSS Societal Benefit Areas
– identify EO-MINERS contributions to existing GEOSS targets and
define new EO-MINERS activities in support of GEOSS

• Foreseen deliverables
– proposal for the update of the GEO Work Plan,
– proposals for follow-on projects to deliver against common EOMINERS and GEO targets
– Participation and presentations at GEO Workshops and
Conferences.
– Organisation of GEO and Minerals workshops

EO-MINERS – other GEO mining related
projects: (potential) collaborations

GEO Mining related activities
1. Energy Resources including fossil fuels
Scale:
Project (Bosnia and Herzegovina, Romania,
Sweden, and Russia)
Description:
Environmental impact monitoring of mining
operations using EO techniques. Four pilot
projects have been undertaken in Mostar
Valley, Bosnia and Herzegovina; Rosia
Montana, Romania; Kristineberg, Sweden;
and Karabash, Russia.
Environmental impact monitoring of mining operations [ImpactMin]

Innovation:
New methods and a corresponding tool-set
for environmental impact monitoring have
been developed.

GEO Mining related activities
1. Energy Resources including fossil fuels
Scale:
Global/ Project (Poland)
Description:
General activities:
Monitoring applications for changing atmospheric
composition due to fuel combustion and land
subsidence due to mining
a)Emission trends NOx
b)Emission trends CO
c)Land subsidence

The location of subsidence areas are strongly correlated with the
location of exploitation fields within mining areas of „Kazimierz-Juliusz”
and „Sobieski” coal mines [EnerGEO]

Specific Example:
Land cover change and land subsidence due to coal
mining activities were assessed.
Innovation:
Correlation between the location of subsidence areas
and the location of exploitation fields

GEO Mining related activities
1. Energy Resources including fossil fuels
Focus:
Africa

Map of conflicts between existing gold mining and other land use (left),
and predictive map of conflicts between licensed gold exploration and
other land use (right) in East Senegal [AEGOS]

Description:
Establishing a preparatory phase for building a panAfrican spatial data infrastructure (SDI) making
accessible data and knowledge on georesources i.e.
minerals, construction materials, groundwater and
geothermal energy [AEGOS].
After developing governance maps on mineral
potential/mining activities vs. land use planning
(through pilots in Ghana and Senegal), the group
presently works on involving AEGOS in the
geographic information systems component of the
African Union Action Plan for implementing the Africa
Mining Vision, as a partner project of the new African
Minerals Development Centre (AMDC).

GEO Mining related activities
1. Energy Resources including fossil fuels

Focus:
China/ Project (Shendong (world’s largest coal mining
area))
Description:
Satellite-based vegetation change monitoring is the
key to long-term environmental assessment of coal
mining.

The pixel-level changing trend analysis of vegetation from 2000 to 2011
(data sets of 250m-1000m resolutions (SPOT-4/5 NDVI and EVI) as
applied to 12-year monitoring of surface vegetation variation. Images
indicate that the local vegetation had generally improved in the world’s
largest coal mining area, which is ascribed to environment preservation
policy and special investment on vegetation recovery.

Innovation:
First time that this high resolution approach has been
used for such a large area of mining activities. This
tool demonstrated the impacts of the environmental
preservation policy and of vegetation recovery
activities.

GEO Mining related activities
2. Energy Mix Scenarios
Decision making
process [EnerGEO]

Power generation and
CO2 emissions for the
three low carbon
scenarios. [EnerGEO]

Focus:
Regional (Europe)
Description:
A modelling platform to forecast and monitor
the environmental and health impact of
changes in the energy mix for alternative
energy scenarios. This platform includes:
•Integrated assessment models for designing
and evaluating mitigation strategies for fossil
fuels installation. Currently, the Team has
developed a fossil fuel pilot that correlates the
particulate matter, ozone and mercury
emissions from fossil fuels to atmospheric
levels of air pollutants with the use of
Chemistry transport models (CTM).
•A modeling framework that incorporates
energy potential maps into energy models and
subsequently integrated impact assessment
models.

Potential contributions:

Regional to global initiatives

• The PECOMINES project
methodology

•

Mineral map of Australia from
ASTER imagery by CSIRO (now
in IN-02-C2)

• Mineral resource of Afghanistan
from ASTER and HyMap imagery
by USGS
• EuroGeoSurveys EGDI

EO-MINERS – GEO Programmes (tasks)

EO-MINERS – GEO Programmes (tasks)

Minerals as part of the Earth System

© BGS

DATA
Potential uses of EO data during the mining and processing
stages include:
Land-use

GEO tasks
GEO Global Land Cover task

the extent of workings, mine waste dumps, mine infrastructure,

Air quality
the amount of dust particles in the air, what the dust is made up of (toxic metals) and
possibly the source of the dust (mining, other industry, roads etc)

GEO Health task/GEO Weather
task

Soil quality
the level of toxic substances in the soil , where these occur and where they may have
came from

GEO Forest task/GEO Water task

Water quality
where acid mine drainage (AMD) may be occurring, the source of the problem, where
AMD could travel along rivers and areas at risk

Transport
where and how many roads occur in the area, how the roads break-up productive
land and how close communities live to busy roads carrying mining related vehicles

GEO Water task

GEO Urban task/GEO Global
Land Cover task

Geotechnical hazards and accidents
identifying areas with ground stability problems due to mine related subsidence, risks
of large mine dumps becoming unstable and the location of underground fires

GEO Disasters task

Social impact
mapping residential land-use including both formal and informal settlements and how
these change over time

GEO Impacts task

Economic vulnerability/resilience

GEO Urban task/GEO Global
Land Cover task

map areas of informal settlements to understand the impact on local infrastructure

Source: EO-MINERS-Publicity Leaflet 5 - Earth Observation

Advanced Land-Cover Products
(CA,CN,EC,GR,JP,NL,NG,ES,SE,UK,USA,EEA,ESA,GTOS,ISPRS)
Related Indicator: Land-use, Transport, Economic vulnerability/resilience
* Global 30m products
* Major land cover types
(e.g., settlements)
* Independent validation
databases
* Global Land Cover
Portal
* Growing int’l consensus

Global & Local Urban Footprints
(CN, EC, DE, GR, IT, PK, US, EEA)
Related Indicator: Transport, Economic vulnerability/resilience
* 35-yr evolution of
26 mega-cities

Manila

* Over 3’700 cities
mapped using
ASTER (15m),
- European
Urban
Atlas (global
products with all the
settlements under
development)
* Global night-time
lights for 2012

Rapid & Open Disasters Information
(DE, IT, JP, TR, US, CEOS, EPOS, ESA)
Related Indicator: Geotechnical hazards and accidents

* Hawaii Supersite fully
operational
* 3 new Supersites
(Europe)
* Supersites selection
& definition
* In-situ and space data
* All data online

More Water Information
(AT, EC, DE, JP, US, CEOS, ESA, WCRP, WMO)
Related Indicator: Soil quality, Water quality
Soil Moisture (SMOS, ESA)

* Global high-res precipitation
datasets 1979-2010
* New Soil Moisture OS
products & soil moisture
datasets 1978-2010
Precip

* Satellite data validation
* Global Drought Information
System underway
* Asian/African Water Cycle
Initiative

Data Accessibility and Discoverability
Discovery & Access
GEOSS User

GEO Web
Portal

GEOSS
Common
Infrastructure

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

Discovery and Access
Broker (DAB)

“Infrastructure”

Service Monitoring

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

Register

Seman c Component*

Component & Service
Registry (CSR)

e.g. GENESI, CWIC, FedEO*

real‐ me
search

Resources
Providers

GEOSS
Resources

harvest

Services and SW Applica ons
* Prototype
capabili es

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

data

data

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

Data Accessibility and Discoverability
Currently more
than 14,000,000
resources

“Accessibility
and
discoverability
of data”

Outreach / Users Engagement
New GEO Website

Target audience
GEO Members and
Participating organizations
GEO scientific community

Newsletters
GEO Events (Plenary,
Ministerial)

EO-MINERS communication at GEO events
• GEO Plenary XIII , Geneva, April 2012
– Presentation of first achievements and key impediments
– Recommendations included in the GEO report

• "Minerals in GEO" EO-MINERS internal workshop, Ljubljana
July 2012
– EC DG RTD and GEO secretariat attendance
– First mapping of minerals in GEO – GEOSS tasks

• EO-MINERS side event at GEO Plenary IX , Foz de Iguaçu,
November 2012
– Opportunities for global mineral mapping (IN-02-C2)
– Potential for a "mineral component" in EN-01

Way forward
Post-2015 (as recommended by post-2015 WG and interpreted by GEO
Secretariat for this presentation):












GEO will continue through 2016-2025
Employ methods and strategies to attract additional resources
Focus on the development of global initiatives
Maintain SBAs but allow modifications
Promote regionally-based implementation of GEOSS (regional
nodes)
Strengthen the role of the Community of Practices (user
oriented)
Engagement with the UN organisations
Engagement with the Private Sector (PPPs)
Integrate social and economic data
Enhance communication and outreach

Way forward
Near-term:
Establishment of a GEO Coal and Environmental Working
group  Global Initiative on Coal and Environment
So far
- Under establishment by Prof. Lixin Wu
-Sends invitations to experts from around the world
-Important: Participation of the EO-Miners community
- Proposal for a side event / 1st meeting of the GEO WGCE
@ the GEO Week (Plenary/Ministerial)
-Proposed date January 15th afternoon, ½ day
Please note that the integration of the activities of this working group in the
GEO Work Plan is the subject of recommendation from the GEO country
members during the Work Plan review process

Conclusion
EO-MINERS contribution is essential for GEO
…there are potentials for further collaborations with other GEO
scientific communities, the GEO country members and the GEO
Secretariat
… and we would be happy to explore them in more details.

Thank you for your attention

Back up slides

GEO – EGDI Links
Strategic objectives
• Mining companies, regulatory bodies and stakeholders need various EObased tools and methods adequately juxtaposed regarding the local contexts
and applications (in compliance with GEO and GMES objectives and tasks).
• Forecasting impacts and footprints and relevant remediation measures
require developing prospective tools. GIS using EO data will enable to
visualise prospective evolution over time (flow modelling), playing on one or
several GIS-layer parameter. For instance, population migration flow is often
taken into account during the pre-feasibility phase, but not properly monitored
further.
• Cumulative impacts must be adequately addressed at regional scale (valley,
district...), including induced impacts (population migration, livestock impact
…) with respect to the concept of heavily exploited area.
• As the EU is strongly interested in the establishment of measures for raw
material flow analysis, especially for imported mineral resources, this project
will contribute to the development of measures that can be used to analyze
the mining operations taking the individual potential ecological and societal
footprint into account.

EO-MINERS for GEO

Plan
 Previous slide: potential collaboration with these task on data (1slide)
 Examples with activities of these tasks that are related to mining (4-5
slides – describe fast and the most essential) (use http://www.eominers.eu/prelim_results/pr_indi_application.htm for indicators and
Alexia’s slides for highlights)
 These data are accessible and discoverable through GEOSS that
could be used as portal
 The data sharing principals contribute to the increase of the number of
these data
 Also potential collaboration with the GEO Secretariat at the outreach
(communication manager)

GEO – EGDI Links
• Scientific and technical objectives
The social acceptability of a mining project, from exploration to closure,
is among the major key issues to be dealt with. EO-MINERS scientific
and technical objectives are to:
• assess policy requirements at macro (public) and micro (mining
companies) levels and define environmental, socio-economic, societal
and sustainable development criteria and indicators to be possibly
dealt using Earth Observation (EO);
• use existing EO knowledge and carry out new developments on
demonstration sites to demonstrate the capabilities of integrated EObased methods and tools in monitoring, managing and contributing
reducing the environmental and societal footprints of the extractive
industry during all phases of a mining project and
• contribute making available reliable and objective information about
affected ecosystems, populations and societies, to serve as a basis
for a sound “trialogue” between industrialists, governmental
organisations and stakeholder

GEO – EGDI Links
Infrastructure
Space-based + in situ instrumentation
Architecture + Data management + Data portals
Software + tools

Institutions
Networking
Governance
Data sharing

Human capital

GEOSS

Experience + expertise
Informal + formal
Capacity building

Deliverables
Information for supporting decision-making

GEO – EGDI Links
• WP2. Stakeholders consultations

“Data and
services
needs
assessment”

Data Accessibility and Discoverability
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Data Legal and Organizational aspects

The GEOSS 10-Year
Implementation Plan (2005), which
is endorsed by all GEO Members,
states:

GEOSS Data Sharing Principles
 There will be full and open exchange of
data, metadata and products shared within
GEOSS, recognizing relevant international
instruments and national policies and
legislation.

The societal benefits of Earth
observations cannot be achieved
without data sharing

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

…and then goes on to set out the
GEOSS Data Sharing Principles

 All shared data, metadata and products
being free of charge or no more than cost
of reproduction will be encouraged for
research and education.

In practice
Mainly attached to the international energy
targets
1.
2.
3.

double the share of renewable energy in
the global energy mix,
ensure universal access to modern energy
services, and
double the global rate of improvement in
energy efficiency in buildings, industry,
agriculture, and transportation sectors

UN Secretary General’s Sustainability Energy for
All (SE4All) Initiative

GEO Minerals related tasks

Stéphane Chevrel (BRGM):
Stuart Marsh (BGS):

Leads (Point of Contact) SB-05-C2 and
Contributes to EN-01-C1
Leads SB-05-C2

SB-05-C2
Recent Progress and Key Outputs (as reported at the SB-05C2 GEO Component Sheet end of May 2012, with contribution
from EO-MINERS and ImpactMin projects, under updating(
•

Integration of spaceborne, airborne and ground-based EO datasets into
mature, stakeholder-oriented EO products


•
•

Integrated EO-based products and tools to monitor the societal and
environmental impact of the extractive industry over all phases of a project,
from exploration to closure

Starting on-site trialogue (industry, regulators, local communities)
activities
E-training program for impact monitoring from EO

Data Legal and Organizational aspects
GEOSS Data Sharing Principles

“Legal, Semantic
and Technical data
interoperability”

 There will be full and open exchange of
data, metadata and products shared within
GEOSS, recognizing relevant international
instruments and national policies and
legislation.
 All shared data, metadata and products will
be made available with minimum time
delay and at minimum cost.
 All shared data, metadata and products
being free of charge or no more than cost
of reproduction will be encouraged for
research and education.

Extreme Weather Early Warning
(AU, BR, CA, CH, FR, JP, KR, UK, US, ECMWF, WMO)
Related Indicator: Air quality

* Warnings for 4 types
of extreme weather
(warm, cold, precip, wind)
* Multi-model products
* TIGGE 5-yr global
database
* 10 leading forecast centers
* 100’s of users

