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Key scientific results over the project
duration

Remaining deliverables issues (if any)

Nextsteps (if relevant)
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WP5
KEYSCIENTIFRESULTGVERTHEPROJECT
DURATION

T5.1Reconciliation of bottorup emissiorestimates,Robbie Andrew
(CICERO, Norway)

T5.2 & T5.Reconciliation of bottomup and topdown observatiorbased
GHG budgetgscientificpublicationg, Roxana Petrescu (VU Amsterdam, The
Netherlands

T5.4Past trends, annual drivers analysis and stemn predictions of
emissionsRobbie Andrew (CICERO, Norway

T6.2Annual GHG budget fact sheéts China(Philippe Ciais, LSEEnNce)
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veriey  15.1 RCONCILIATIGNBOTTOMJPEMISSION
S ESTIMATES

Datasets have different system boundaries
Harmonising helps with this, partially

Moving beyond system boundaries, we can start to
Investigate differences
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EU27 COEMISSIONRAW)
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Comparison of fossil CO, emissions: European Union (27)
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During the project we have explored the reasons
for differences between the global emissions
datasets, with a focus on the EU

Extensive communication with the dataset
providers
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COMPARISORHARTS

A QUICRNAYINTOFURTHERIVESTIGATION

Comparison of fossil CO, emissions: European Union (28) 2014
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FCO: fossil - EU28+inv: Comparison of emissions for 2017
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- A QUICKVAYINTOFURTHERIVESTIGATION

FCO, fossil - EU27+UK: Comparison of emissions for 2017
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- A QUICKVAYINTOFURTHERIVESTIGATION

Comparison of fossil CO, emissions: EU-27+UK 2017
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Germany's oil CO, emissions: comparing EIA editions

Date is when the EIA data were downloaded
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Germany's oil CO, emissions: comparing EIA editions
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:ERFY SOMEOUTCOMES

Findings of errors fed back to
CEDS: solid fuels in Estonia, Germany

PRIMAFist: doublecounting in Annex 1 countries,
Inflated fugitive

ElA: doublecounting of oil products
CEADS: omitted LNG, incorrect cement
CDIAC: omission of global stock changes of coal
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Earth Syst. Sci. Data, 12, 1437—1465, 2020 ﬁ Earti.1 System
https://doi.org/10.5194/essd-12-1437-2020 § Science
© Author(s) 2020. This work is distributed under 5

the Creative Commons Attribution 4.0 License. S D a ta

A comparison of estimates of global carbon dioxide
emissions from fossil carbon sources

Robbie M. Andrew
CICERO Center for International Climate Research, Oslo 0349, Norway

Correspondence: Robbie M. Andrew (robbie.andrew @ cicero.oslo.no)

Received: 13 February 2020 — Discussion started: 3 March 2020
Revised: 27 May 2020 — Accepted: 29 May 2020 — Published: 29 June 2020

Abstract. Since the first estimate of global CO; emissions was published in 1894, important progress has
been made in the development of estimation methods while the number of available datasets has grown. The
existence of parallel efforts should lead to improved accuracy and understanding of emissions estimates, but
there remains significant deviation between estimates and relatively poor understanding of the reasons for this.
Here I describe the most important global emissions datasets available today and — by way of global, large-
emitter, and case examples — quantitatively compare their estimates, exploring the reasons for differences. In

oo o
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N T5.2RECONCILIATIODFBOTTOMUPANDTOP

DOWNOBSERVATIGBASEONGHGBUDGETS
(ANDT5.3SCIENTIFIBUBLICATIONS

.8, D5.4. and D5.5.rgports M12, 24, 3648)

D5.9, D5.1@cientific revievarticleson multrgas GHG budgets (M24, M48),
VUA Open access and peeriewed publication (Earth System Science Data)
compiling and quantifying GHG budgets for European countries, including the
application to verification of UNFC@®Rentories
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Earth Syst. Sci. Data, 13, 2363-2406, 2021 8 Edl’ltl System
6 https://doi.org/10.5194/essd-13-2363-2021 % Science
Y\ © Author(s) 2021. This work is distributed under 5
Earth Syst. Sci. Data, 12, 961-1001, 2020 \0\\8 ed ? Earth System e Creative Commons Attribution 4.0 License. 8 D a ta
https/doi.org/10.5194/essd-12-961-2020 Q\) S Science

© Author(s) 2020. This work is distributed under
the Creative Commons Atiribution 4.0 License.
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What was the aim of all reports?

reconcilingthe differences between bottorup and
top-down emission estimates, providing a
assessment of persistent differences and their
potential causes

Did we achieve this?

YES and Not yet...
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verkry YES

€ Greatcollaboration/networkingoetween all partners

€ Unique collection of BU and TD estimates, during the last 4
years

€ We published assessments of these differences for
EUZ27+UK

€ Individual countries have been studied as well:
see individual country plots on
http://webportals.ipsl.jussieu.fr/'VERIFY/FactSheets

€ Weidentified differences between datsources and
explained some...
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HISTORXNDPROGRESHRESEARCH

We started likethis:
D5.2aWLIN2 2F 2F O2y OSLII Q
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VERIFY WHATISSUE®/EIDENTIFIEBACKN 20197
\ AGRICULTURE

C All inventory-basedlatasources are consistaemith eachother:
U they capture wellecentemissions reductions

U they mainly use default EFs from IPCC 2006 guidelines

C Smalldifferencegertain to:
U usedifferent versions of the samid®
U some use expert judgment EFs (EDGAR)
U the choice of the Tier method for calculatemissions (th&ier level a
country applies depends on the national circumstances, which explains the

variability of uncertainties among the sector itself as well as among EU

countries)
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HSTORXNDPROGRESHRESEARGIONT

1500 Mt _-@nd-Use Change Emissions: EU28 CQ from LU LUCF
CO,
1000 -
. Consistent BU estimates
except for highly climate
0 BLUE . ar- .
LA o ek variability in DGVMs
€ ¥ —— UNFCCC NGHGI 2018
-500 \ TRENDY v6
FAOSTAT
-1000
Mers thiss [e) How these offects are
-1500 oS ocour capiured in
-2000 + : . : : ) IFCC ARS (1} couritry H'&:HGH]ZI ) n-nvu. [3.4]
1990 1995 2000 2005 2010 2015 ::. : e
P — eessmsma——— - Uu e ]
* el s e Direct human- ;éi Direct human- ‘ll AN :‘ EIE Cirect huma
oo and i g induced effects | © | inducedefects | | Inducedefects | 5 - | Induced effects
+ Corremrpter. | Mot —anageTer: 5:: 41 [ I . E i E
" 3 ]
Indienct hreman-indeced efects Endirect husman gt NEman- indirec] N2 Tl o -~
ETmATTSTnAl  idusdefleds | induced ffocts inchiced afiucs | induced
e L P
SRS s D diees | posafotos {5 03]
Mabural affects - : :;
= Hamursl el cmade varadty I :—'
[ - | S
Unmankged Bharaged Unmanaged M i Unmankged Maragad Unmanaged Managsd
Mirid dird lamd i Land Lard Larsd lasred
s Picapied i it o DGV
ﬂl-u-l—@-ﬂ-‘"'lllbl::-b-u'l
1) 5 PG AR, W bl fise i bl ik 8 FE + fud] Bl i = e i < P arud W L] GG | rimmrts rili Wy
eoratnEsten. e mied, S ban o e s aee Shargs i iraerafeed o the infemesd reaiusl sk
mr_%nmﬁf’i‘_ ¥ S e g Briaean dnd does aol il e COH Grovets rile, Ay SfeRste wilh Phe GO ot rete G b #friwied B frrad
T I DGV el Ll ase changs Re—— 't e ke ol ik ey (LASC) Borme el lard > oo
i —— d J ey b ches gy arees paet of the orange Boa
i KTV Rarwe p e o ot Seery v ghobsil SO gromth rade, bading b & ghobal BIM (bt imbsbarsin.

VERIFY GA meetindylay 9" -11t |, 2022 |Paris, France 22



“verry  LULUCF
N

U Within the UNFCCQoractice, each country uses its own specific method to estima
the CQ fluxes.

U We need to distinguish between direct and indirect effects on land use emissions

especially for the purpose of reconciling lamdated emissions from global datasets
and NGHGI

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

General remarks:

U When independent inventories agree well for a sector, does not necessarily mean
the estimate is better in the sense that it is closer to real emissions (agreement ac
inventories = the different inventories used the same methodology and activity da
sources

U Countries should use, whenever possible, global inversions to provide additional
constraints for the verification and reconciliation purposes.
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For the next 3 years these conclusions remained
and formed the basis of all reports...and were
confirmed even if more data was added to the

analysis...
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v2019,2020ANDV2021

QLAND
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V2019
D5.3

Eastern Europe

D5.3, D5.ANDD5.5: THECONSOLIDATED
BHJROPEARYNTHESIS-C
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EU27+UK : CO; inversion from CarboScopeReg simulations in VERIFY
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estimates/uncertainties
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VERIFY CONCLUSIONS

N

Fossil CO
U Improvement of inversion systems for fossil emissiomscertainties

Land/ h i

U Bottom-up models show larger (climate) variability (GRCHIDEE, DGVMS)
UThetopR2 6y Sy aSYot S SaaéathdewmBabilityzZ T / hi &K
U LULUCF: reduce the gap between inventories and models by defining common
definitions in land use reporting

CH,
U Large emissions from inversions: gap due to natural sources or underestimation o
anthropogenic emissions, seasonality (wetlands) not represented in NGHGI

N,O
U Large gap between inversions and BU estimates not caused by natural emissions
seasonality (N fertilization) not represented in NGHGI

Under development: Quantification and inclusion of lateral fluxes, CIF
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VERIFY NOTYET.
N

We identified and explained some differences,
especially those belonging to different versions of
the scientific results but communities still need to
agree on the same approach

(anthropogenic/natural, definitions LULUCF etc.)

Input to the ISt GSTand last synthesis (for 202&)
to be continuedn CoCOQ

Inventory agenciewill report on inconsistencies
found at country level

5hbQ¢ alL{{ ¢hahwwh2 Q{ b¢
MEETING!!

Revision of UNFCCC uncertainties,@&td NO)
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VERIEY 15.4 RSTTRENQRANNUAIDRIVERSNALYSIS
<« ANDSHORITTERMPREDICTIONSEMISSIONS

Esttmated monthly fossil CO, emissions: EU27
through February 2022: -0.6%
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Monthly Indian CO, emissions from coal

180 -
Regression model

160 -

A Main estimate
140 + I |

120 -

100 -

80 T T T T T 1
2017 2018 2019 2020 2021 2022 2023
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STIATUDFWP5ANDWPGDELIVERABLES

D5.4 |Third report - Reconciliation of bottom-up and top-down methods at sub-national scales STICHTING VU  [30 Nov 2020 |November 2021
D5.10 [Second and final scientific review article on multi-gas GHG budgets STICHTING VU [31 Jan 2022  [work in progress
D5.12 |Relationships between climate anomalies and natural/anthropogenic GHG budgets variability CEA 31 Jan 2021

D5.13[Anal ysis of recent extreme eventsd impacts on GHG bugAkt s an o3miol2020s |-

D6.5 |Report (fact sheet) on the observation-based to Indonesia RIVM 31Jul 2021  |work in progress
D6.6 |[Knowledge transfer workshop with US, China, Indonesia JRC 31Jul 2021 |-

D6.10

ICOS ERIC

D6.7 Workshoi iIIustratini the GHG verification internationalli based on examile outside of Euroie JRC 31 Jul 2021 -

Report on the legacy of the VERIFY Database and data-management to future operations

31 Aug 2021

D6.11

D6.13

Report on the future operational transition of the VERIFY observation-based GHG monitoring system

Online representation of the geographic distribution of GHG emissions and sinks uncertainties and how targeted new
observations will help to reduce them

ECMWF

JRC

30 Nov 2021

30 Nov 2021

work in progress
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vemey - NEXT STEPS

)

Last synthesis (2021 included) to be hosted by the
CoCQproject

Together with CoCf{2levelop methodological input
to the first GST exercise

3 proposals participated to the Horizon Europe
global forcers call

VERIFY contributors to the European chapter of
RECCAP2
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veriey  10.2 AINUALGHBUDGEFACTSHEETEOR
N US, GINA INDONESIBASEINTHE
METHODOLO®F TASKD.1

- China facts sheets
The methodology from VERIFY was applied to China

China : CO; emissions from land use, land use change, and forestry

500

A Largerand CQsinkby inversionghat
carbonstoragechange by landhodels

A a A
R P L W Y )

T; 0 L (7% e[ |sre 00
2 500 and inventories
1000 N . .
A Agreementimprovedwhenaccounting
1990 1995 2000 2005 2010 2015 2020 for lateralfluxes
Year

Min/Max of TRENDY v7 DGVMs

Kyoto Protocol (entering into force)
---Mean of GCP inversions

-~ Paris Agreement
O UNFCCC LULUCF NGHGI (2019} Min/Max of GCP inversions
# FAOSTAT — Wang et al. (2020) SR-1 inversion
4 BLUE --- Wang et al. (2020) SR-2 inversion

=== Median of TRENDY v7 DGVMs

VERIFY GA meetindylay 9" -11t |, 2022 |Paris, France 38



VERIFY

N

)

|
-

CHyy

€ 40000

CH, (Kt

60000

50000

30000

20000

T6.2 ANUALGH@BUDGEFACTSHEETEOR

US, GINA INDONESIBASEINTHE
METHODOLO®F TASKD.1

- China facts sheets

CHN anthropogenic CH,4 emissions:
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T6.2 ANUALGH@BUDGEFACTSHEETEOR

US, BGINA INDONESIBASEINTHE

METHODOLO®F IASKD.1

€ Very highresolutioninversionswere performedover the Shanxi basimsingTROPOMI data

€ Emissions of 850.6 Tg CH4-¥ consistentwith EDGARV6

€ Correlationbetweencoalseamdepth andemissionrates atprefecturelevel
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Thank you for your attention.
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WPSCONT
KEYSCIENTIFRESULTGVERTHEPROJECT

DURATION

T5.5Drivers behind ecosystem carbon fluxes in Europe (Matthew McGrath,
LSCE, France
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‘JERFY NETCARBOIRLUXES
<>

Photosynthesis (Photo)

CO2

CO?2 Respiration
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NETCARBOIRLUXES

Source Sink Neutral
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