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VERIFY:  Observation-based system for monitoring -
verification of GHGs

https://verify.lsce.ipsl.fr/

➢ Estimate CO2 - CH4 - N2O GHG fluxes at 

European country scales from bottom-

up / top-down observation-based 

approaches

➢ Compare observation-based estimates 

with the NGHGI data reported by each 

country to UNFCCC

https://verify.lsce.ipsl.fr/
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KEY RESULTS FROM THE AFOLU PAPER



CHE AFOLU workshop  online 25 and 26 November 2020

https://essd.copernicus.org/articles/12/961/2020/

• It highlights the importance of reliable quantification of GHG 
emissions to support action under the Paris Agreement

• It provides an overview of existing BU data sets for AFOLU sector

• It identifies uncertainties related to the calculations of emissions, 
and their sources
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https://essd.copernicus.org/articles/12/961/2020/
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AGRICULTURE: CH4

Good agreement 
between the BU data 
and NGHGI, within 
the 10-20% reported 
uncertainty 

53 % of the total CH4 emissions in 
EU28 in 2016

1990s implementation of 
European and country specific 
emission reduction policies on 
agriculture and environment 
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LULUCF (FOLU): CO2
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At EU level 19.6 %, with 
uncertainty
increasing to 25 %–50 % when 
analysed at the country
level

Net CO2 removals from forest land 
(FL) as reported by NGHGI, 
FAOSTAT, EFISCEN and CBM

land use
change flux in the 
EU28 from NGHGI, 
FAO and 3 models 
output
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Main AD, EFs and emission estimates flow in 
the EU based on IPCC regulations
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BOUNDARY ISSUES IN DEFINING CO₂ LAND
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ESSD Petrescu et al., 2020
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MAIN FINDINGS

For CH4 the main differences between NGHGI reports and 
models are the use of tiers and methodologies (for both 
emissions and uncertainty calculation)

One detected similarity between all sources is the use of 
EFs, as almost all sources make use of the IPCC defaults.

AD is shared, often data sources rely on the same basic 
activity data (FAOSTAT or MS) but there is some complexity 
to it - Future verification of AD using high resolution remote 
sensing data (Sentinels)?

For CO2 and LULUCF sector, there is the need to reduce the 
gap between inventories and models by defining common 
definitions in land use reporting

9



CHE AFOLU workshop  online 25 and 26 November 2020

RESULTS FROM THE

CURRENT VERIFY
SYNTHESES
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http://webportals.ipsl.jussieu.fr/VERIFY/FactSheets/
login: verify_guest passw: Verify_2020

We thank Patrick Brockmann, Matt McGrath and Philippe Peylin for the design and help with the web portal
We thank Matt McGrath, Chunjing Qiu and Robbie Andrew for the work on the plots

http://webportals.ipsl.jussieu.fr/VERIFY/FactSheets/
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CH4 emissions decadal changes from UNFCCC NGHGI (2019) for EU27 + UK

Total BU 
anthropogenic 
CH4 emissions 
from Agriculture

AGRICULTURE: CH4

In 2017 52 % (± 10 

%) of the total EU27 

+ UK CH4 emissions
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LULUCF: OVERALL EUROPEAN CO₂ LAND FLUXES
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TRENDS IN CO₂ LAND FOR NGHGI (2019)
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CO2 LULUCF flux decadal change 
from UNFCCC NGHGI (2019) for 
EU27 + UK

Total EU27+UK annual 
LULUCF fluxes from UNFCCC 
NGHGI (2019)
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FORESTLAND, CROPLAND AND GRASSLAND NGHGI AND

OTHER BOTTOM-UP FLUXES

15



CHE AFOLU workshop  online 25 and 26 November 2020

BOTTOM-UP AND TOP-DOWN CO2 LAND ESTIMATES

FOR OVERLAPPING PERIOD 2006-2015

16

Total CO2 flux from NGHGI, BU and TD 
estimates for EU27+UK 

BU estimates (VERIFY) include ORCHIDEE and BLUE 
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MAIN FINDINGS – CH4 AND CO2

CH4 bottom-up estimates from agriculture are, in general, within the
uncertainty range of the NGHGI data

The main differences are caused by the application of different tiers and
methods used in calculating emissions (see flow diagram)

The top-down ensemble estimates of CO₂ show large variability: 
regional EUROCOM ensemble mean seems to be the closest to the 
NGHGI but highly variable

For CO2 and LULUCF sector, there is the need to reduce the gap between 
inventories and models by defining common definitions in land use 
reporting
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INVENTORIES AND RESEARCH PROJECTS
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Auxiliary
data

National GHG 
inventory

Emission 
data

Research, e.g. 
VERIFY, CHE, 

COCO2

UNFCCC 

IPCC

Land use classification, activity data, weather

Methods and 
development (GST)

Methods 
and development

Emission factors, Tier 2, 3 models

Guidelines

TACCC

CO2M is aiming to cover all aspects of the chain
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Thank you for your attention
For questions/comments please send an email to:

a.m.r.petrescu@vu.nl

mailto:a.m.r.petrescu@vu.nl

