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GLOBAL CARBON PROJECT

33

Friedlingstein et 

al. (2021)

Earth System 

Science Data

Saunois et al. (2020), ESSDTian et al. (2020), Nature
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GCP USE IN HIGH IMPACT REPORTS
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IMPACT/OUTREACH ACTIVITIES: GLOBAL CARBON BUDGET 2021
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Commentary Articles

Jackson et al., Environmental 
Research Letters 
Article in The Conversation

Press pack
Key messages

7x press releases (UK, Norway, 
Australia, Germany, Japan, France, 
USA).

Suite of comms products 
(infographics, slide deck, animations 
for Twitter) 

COP26

Press briefing GCB Launch
Met Office Science Pavilion event

Public exhibition in the Green Zone

Packed schedule of media 
interviews (for TV / Radio / Print / 
Online)
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MEDIA COVERAGE: GLOBAL CARBON BUDGET

Meltwater Analysis
Courtesy of Pep Canadell
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SCIENCE IMPACT: GLOBAL CARBON BUDGET

Meltwater Analysis
Courtesy of Pep Canadell
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EDUCATION IMPACT
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REGIONAL CARBON CYCLE ASSESSMENT AND PROCESSES

(RECCAP2)
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Ciais et al. (2022), GMD
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EU27 contributions to annual fossil CO2 emissions (does not include land use 
fluxes or unmanaged sinks/sources on European territory).
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EU27 

Fraction 

of Global 

CO2 

Emissions

(%)

Decadal Averages

8.9% in 

the 2010s

D7.1-D7.2-D7.3: SYNTHESIS OF THE EUROPEAN

CONTRIBUTION TO ANTHROPOGENIC EMISSIONS

Data from Friedlingstein et al., 2021
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D7.1-D7.2-D7.3: SYNTHESIS OF THE EUROPEAN

CONTRIBUTION TO ANTHROPOGENIC EMISSIONS

Data from Friedlingstein et al., 2021, Credit GCP/R. Andrew
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D7.1-D7.2-D7.3: SYNTHESIS OF THE EUROPEAN

CONTRIBUTION TO ANTHROPOGENIC EMISSIONS

European contributions to CH4 emissions over the latest decade of available 
data (bottom-up and top-down)

12

Methane (2008-2017)

Bottom-up Top-down

Total
Global

333 ± 10 345 ± 80 

Tg CH4 year-1 Tg CH4 year-1

Europe* 7% 7%

Agriculture & Waste
Global

198 ± 20 201 ± 80

Tg CH4 year-1 Tg CH4 year-1

Europe* 9% 8%

Fossil Fuels
Global

118 ± 15 112 ± 40

Tg CH4 year-1 Tg CH4 year-1

Europe* 4% 6%

*EU27 plus UK, Norway, Switzerland, Bosnia and Herzegovina, Montenegro, Albania, and North Macedonia

Data from Saunois et al., 2020
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D7.1-D7.2-D7.3: SYNTHESIS OF THE EUROPEAN

CONTRIBUTION TO ANTHROPOGENIC EMISSIONS
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Nitrous Oxide (2007-2016)

Total

Global
7.3 ± 4

Tg N2O year-1

Europe 13%

Agriculture 

(mostly soil emissions and manure)

Global
3.8 ± 2

Tg N2O year-1

Europe 14%

Other direct emissions 

(Fossil fuels and industry + waste and 

waste water + Biomass burning)

Global
1.9 ± 0.3

Tg N2O year-1

Europe 11%

*EU27 plus UK, Norway, Switzerland, Bosnia and Herzegovina, Montenegro, Albania, and North Macedonia

European contributions to N2O emissions over the latest decade of available 
data (bottom-up)

Data from Tian et al., 2020
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FACILITATING TOP-DOWN ESTIMATES IN THE GCB & 
RECCAP2 WITH GRIDFED
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Goal: enhance the “compatibility” 
of  flux estimates from top-down 
and bottom-up approaches.

Approach: create a gridded 
emissions product in which fossil 
emissions fluxes match those 
reported in the bottom-up carbon 
budget. 

Result:
Sum of the land and ocean 
sinks matches the bottom-up 
budget.
Closer agreement between 
the top-down and bottom-
up estimates of land & ocean 
sinks.
Closer agreement between 
inversion models on the split 
of the land and ocean sinks.

Jones et al., 2021, Scientific Data
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IMPACT OF THE COVID-19 PANDEMIC ON CO2 EMISSIONS
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Methods tied to policy
’confinement levels’

Methods directly utilising activity data
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Le Quéré et al., 2021, Nature Climate Change

Change in 

fossil CO2

emissions (%)

Impact of 
COVID

Pre-COVID 
trajectory

IMPACT OF THE COVID-19 PANDEMIC ON THE CO2 EMISSIONS
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IMPACT OF RESEARCH ON COVID-19 PANDEMIC
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D7.4-D7.5: EU CONTRIBUTION TO EUROPEAN

CUMULATIVE EMISSIONS AND TO WARMING

Goal: provide a new dataset of national contributions 
to global warming due to historical emissions of CO2, 
CH4 and N2O

Method:
Collated global emissions time series for each country (fossil 
and AFOLU separated)
Expressed emissions of all gases in terms of their equivalence 
to cumulative CO2 emissions using GWP*
Estimated the warming effect of historical emissions (1870-
2019) using the transient climate response to cumulative CO2
emissions (TCRE)
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D7.4-D7.5: EU CONTRIBUTION TO GLOBAL

CUMULATIVE EMISSIONS AND TO WARMING

Global Carbon Budget

PRIMAP-hist

Jones et al., in prep.
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D7.4-D7.5: EU CONTRIBUTION TO GLOBAL

CUMULATIVE EMISSIONS AND TO WARMING

CO2 equivalence of historical 
N2O emissions

based on GWP-100 
value for N2O from IPCC 
AR6.
1 kg of N2O has same 
warming effect over a 
100 year time horizon as 
273 kg of CO2

CO2 equivalence of historical 
CH4 emissions

based on the GWP* 
approach, with GWP-
100 values CH4 from 
IPCC AR6
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Fossil Sources AFOLU Sources All Sources

Cumulative 
CO2-

equivalent 
Emissions

CO2

CH4

N2O

All 
Gases

Jones et al., 
in prep.
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D7.4-D7.5: EU CONTRIBUTION TO GLOBAL

CUMULATIVE EMISSIONS AND TO WARMING
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Transient Climate 
Response to Cumulative 
Emissions of CO2 (TCRE) 

1.65 °C warming per 
1,000 Pg C emitted

Derived from the 
simulated responses of 
global mean surface 
temperature to 
cumulative CO2 emission 
in climate models.

Canadell et al, IPCC AR6 chapter 5
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EU27: +0.16°C

EU27: +0.13°C

Global 
Temperature 

Change by 
Gas
(°C)

Fossil Sources AFOLU Sources All Sources

CO2

CH4

N2O

All 
Gases

Jones et al., 
in prep.
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D7.4-D7.5: EU CONTRIBUTION TO GLOBAL

CUMULATIVE EMISSIONS AND TO WARMING

Contribution 
(%)

Fossil Sources AFOLU Sources All Sources

EU27:
10.3%

Jones et al., 
in prep.
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D7.12: REPORT ON MARKETABILITY OF VERIFY PRODUCTS

• Aim: Explore Potential Commercialisation of VERIFY Project 
Outputs

• Methods

• Consult the supply side – VERIFY products available

• Research on demand for products

• Identify barriers to commercialisation (incl. competition)

• Identify enablers of commercialisation
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• VERIFY-related research themes with potential market value

• Timely monitoring of patterns of emissions in Europe

• Fast-track monitoring of fossil fuel emissions at global scale

• Monitoring CO2 and pollutants emissions from industrial point sources 

• NRT science-based emissions indicators for corporate and finance 
players 

• Advanced GHG tracking & targeting tool for city practitioners

• Advanced monitoring of CH4 fugitive emissions 

• Monitoring of carbon capture and storage in forests and soil practices

• High-resolution urban climate impacts linked to heat produced by 
combustions 
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D7.12: REPORT ON MARKETABILITY OF VERIFY PRODUCTS
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D7.12: REPORT ON MARKETABILITY OF VERIFY 
PRODUCTS

Barriers to commercialisation 
Competition
Institutional structures, capability and capacity
Standardisation and benchmarking

Enabling commercialisation
Partnerships/outsourcing: governments, space agencies, private companies
Involve partners in project/product design understand their needs
Actively promote outputs to potential customers
Data and modelling standardisation

Examples of good practice
LSCE’s Carbon Monitor & Methane Watch
CICERO’s Spin-off Shades of Green
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REFLECTIONS ON VERIFY WP7 ACHIEVEMENTS

Did we have major input to scientific assessments?

Did we facilitate advances to scientific methods?

Did we generate impact beyond science?

Did we help to shape the future research agenda?
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D7.8-7.9: EUROPEAN RESEARCH COMMUNITY SURVEY: 
RESEARCH NEEDS FOR VERIFICATION
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D7.8-7.9: EUROPEAN RESEARCH COMMUNITY SURVEY: 
RESEARCH NEEDS FOR VERIFICATION
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Key Themes
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D7.8-7.9: EUROPEAN RESEARCH COMMUNITY SURVEY: 
RESEARCH NEEDS FOR VERIFICATION

Live Survey:

• Discuss sources of substantial uncertainty identified in this 
work package.

• Discuss priorities for resolving this source of uncertainty?
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