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The Global Carbon Cycle: a complex interaction of different systems in 
different domains – directly linked to climate change

(Source: GEOCARBON Project)
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A complex story….
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(Source: GEOCARBON Project)
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GHG and carbon cycle research:

• uncertainties
• Non‐CO2 GHG
• Tipping points
• critical hotspots
• sustainability of networks
• global coverage
• interoperability
• communication
• … 
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ESA ATMOS 2015ESA ATMOS 2015
http://seom.esa.int/atmos2015/files/R
ecommendations_GHG_FutureMission
s_ESA‐ATMOS2015_FINAL.pdf

http://seom.esa.int/atmos2015/files/R
ecommendations_GHG_FutureMission
s_ESA‐ATMOS2015_FINAL.pdf

ESA ATMOS 2015
http://seom.esa.int/atmos2015/files/R
ecommendations_GHG_FutureMission
s_ESA‐ATMOS2015_FINAL.pdf

„Norman Report“„Norman Report“„Norman Report“
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Article 7.7
Parties should strengthen their cooperation … including with
regard to: …
(c) Strengthening scientific knowledge on climate, including
research, systematic observation of the climate system and
early warning systems, in a manner that informs climate
services and supports decision‐making.

Art 14.1
The parties “shall periodically take stock (“global stocktake”) of the
implementation of this Agreement to assess the collective progress … It shall
do so in a comprehensive and facilitative manner, considering mitigation,
adaptation and the means of implementation and support, and in the light of
equity and the best available science.
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Policy needs reliable GHG‐related information!

Long term and high precision observations and analysis of GHG cycles in
the different domains (atmosphere, ocean, land), considering also
anthropogenic emissions, are required (more than ever) to better:
i. quantify the GHG sources and sinks
ii. understand the feedbacks with the climate system and
iii. address mitigation and adaptation actions.

Support to an independent monitoring and evaluation system
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New GEO Work Plan & Carbon

“Climate” from a GEO Societal Benefit Areas (SBA) 
to a cross‐cutting focus incorporated into each 
SBA.

Adaptation to, and mitigation of, climate change 
have to be part of all SBAs.

“Carbon” shares a cross‐cutting position
with “Climate”

CLIMATE (& Carbon)
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The GEO Strategic Plan 2016‐2025 implementing the GEO activities 
through different implementation mechanisms:
‐ GEO Community Activities
‐ GEO Foundational Tasks
‐ GEO Initiatives
‐ GEO Flagships
2016: Transitional year (and transitional plan)
2017‐2025: three 3‐years Work Programmes
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We need a Carbon/GHG‐Initiative/Flagship
(GEO‐C)
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Overview of
Implementation mechanisms 

Source: 
GEO Strategic Plan 2016‐2025
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Atmosphere

Terrestrial
(GTOS)

Ocean
(GOOS)

IG3IS (WMO & UNEP)

GCOS = Global Climate Observing System
GOOS = Global Ocean Observing System
GTOS = Global Terrestrial Observing System

AOPC = Atmospheric Observation Panel for Climate
OOPC = Ocean Observation Panel for Climate
TOPC = Terrestrial Observation Panel for Climate

BIPM = Bureau International des Poids et Mesures
WMO = World Meteorological Organization
CEOS = Committee on Earth Observation Satellites
GEO = Group on Earth Observations
GFCS = Global Framework for Climate Services
WCRP = World Climate Research Programme 

The landscape

GEO‐C
‐ No duplication
‐ Specific focus on 
C & GHG
‐ Domain‐
overarching

GEO‐C aims to be 
inclusive of all the 

systems, 
complementing each 

other
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A common platform for coordination of interfaces and joint work
The GEO‐C Initiative will provide cross integration among the 
different pieces of the global system, acting as the coordination of 
the interfaces (between: atmosphere, ocean and terrestrial 
domains; space‐based, air‐borne and in‐situ monitoring systems; 
other initiatives with global relevance inside and outside GEO) and 
promoting interoperability. 
It will establish a common platform to plan joint strategies and 
implement joint activities.

Final aim: a global, integrated, comprehensive, financially
sustained, long‐term observational system for carbon cycle and
GHGs providing data for scientists and knowledge for policy makers
and society.

GEO‐C
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Flagship’s General Objectives

‐ provide more inclusive coordination among the main actors
monitoring carbon cycle and GHG at global level,

‐ provide decision makers with data, information and products
needed to address climate policies and tackle global change

‐ develop a connected and interoperable system of systems for
carbon cycle and GHG observations and analysis,

in order to

in order to
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GEO‐C
Tasks

• User needs and policy 
interface

• Data access and 
availability

• Optimization of 
observational networks

• Data assimilation

Data Networks

Assimilation 
systems

User & Policy

Guidance
to the flagship

Products & 
services

by the flagship

User & Policy
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Resources?
The preparatory phase sustained mainly by in‐kind 
resources from the institutions willing to 
participate in the GEO‐C.

The implementation phase (2017‐2025) will be sustained by 
resources to be raised.
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Work Schedule
2016: preparatory phase
‐ Set up a Coordinating Team and a Steering Committee (end of 

2016). The CT team will be responsible for coordinating and running the 
2016’s activities and fundraising. The SC will ensure the control and evaluation 
of the proper implementation and provide scientific review and guidance.

‐ Develop an Implementation Plan (IP) to be submitted for 
endorsement by the GEO‐XIII Plenary

‐ The IP has to be based on concrete and easily achievable targets.
‐ Fund raising: budget required to support the CT and carry out 

the IP. Involved partners shall ensure commitment.

First steps: mainly at organizational 
level, to set up the framework for 
implementing GEO‐C

2017‐25: implementation phase
‐ roles, activities, deliverables and the required budget
‐ focus on 3‐years activities, with 3 triennial updates. 
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Who can join

Anybody:
• with a mandate on C and GHG observations and/or analysis
• with international relevance and geographical focus from 

regional to global level
• with a role in GEO
• having responsibilities on relevant monitoring site(s) or 

network(s) and/or satellite mission(s)
• managing (or contributing to) relevant datasets
• developing relevant models and other products
• with expertise on science‐policy interface
• willing to commit own resources (in kind, human, financial,…)

for the 2016‐2025 period
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Complete / consolidate /fine tune = Initiative ‐> Flagship

Possible Partnership

‐ CEOS, Committee on Earth Observation Satellites (representing the various 
satellites agencies)

‐ ESA
‐ CMCC, Euro‐Mediterranean Center on Climate Change
‐ GCP, Global Carbon Project
‐ ICOS, Integrated Carbon Observation System <<<
‐ IG3IS, Integrated Global Greenhouse Gas Information System
‐ NEON, National Ecological Observatory Network (US)
‐ US Carbon Cycle Science Program
‐ Other research centers already actively involved in the GEO Carbon Task

(i.e. GEOMAR, LSCE, VU, NIES, GIFU University, AIST, WITS, MPG, etc.)
‐ COPERNICUS
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The GEO Carbon and GHG Initiative

Questions?

CONTACT
Antonio Bombelli
(CMCC ‐ Euro‐Mediterranean Center on Climate Change, Italy; antonio.bombelli@cmcc.it)

Jošt Lavrič
(ICOS ERIC Head Office, Finland; jost.lavric@icos‐ri.eu)
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What the C‐Flagship can be/do (1/3)
‐ The implementing mechanism for the CEOS C‐strategy
‐ The umbrella that link relevant different carbon‐related initiatives
‐ Link with other GEO communities: Agriculture, Disasters, Energy, Water, 
etc.
‐ Promote actions to address the unresolved questions in C‐cycle
‐ Identify gaps, priorities and actions effectively achievable in 5 to 10 
years’ time frame
‐ Advocate for the need of an independent GHG verification system and 
promote FF emissions direct measurements (GEO is not designated to 
report to UNFCCC, so it is really independent!).
‐ Provide assistance for capacities development in GEO members’ 
countries.
‐ Support monitoring infrastructures and networks, improving cross‐
communication and integration.
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What the C‐Flagship can be/do (2/3)

Users oriented
‐ Link scientific and observational communities with users: activities will 
be oriented according to users’ needs.
‐ Provide global coordination of C‐data portals with metadata open access
‐ Ensure the compliance with the GEOSS Data Sharing Principles.
‐ Advocate for the need of data, networks, infrastructures, new platforms, 
etc.

Communication
‐ Communicate carbon‐related information to mass media
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What the C‐Flagship can be/do (3/3)

Policy relevance
‐ Communicate carbon‐related information to mass media
‐ Focus on short term delivery (time scale needed by policy)
‐ Act as science/policy interface, liaising science with policy to address the 
policy agenda (from national to global scale) in the frame of GEO, UNFCCC 
and other relevant international arena.
‐ Synthetize scientific results to turn them into reliable and timely policy 
relevant information and recommendations in an operational way, as a 
decision support service.
‐ assist GEO‐members in improving their carbon monitoring, reporting 
and verification system.
‐ assess cost‐estimates and benefits of the proposed system.
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