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VERIFY Contents
W

Main achievements from last year
Emission time series 202920 including the Cow#l9 impact

T2.4Exploring the potential of new data, upcoming instruments, and
new methods to improve the preperational ffCO2 estimation system

Claudius Rosendahl et ®erifyingproxy/ffCO2 emission ratios: a
highway measurement campaign (T2.2)

Audrey FortemsCheiney et al. Inferring ffCO2 emissions using satellite
observations of NO2 and CO (T2.3)

Key scientific results over the project duration

What did we learn? Next steps?
(discussion slide / legacy in next projects!)
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VERIFY VERIFY WP2: Verification methods for CO2_ff emissions

N

CQ ANDINVENTORSOMPILERS

Anthropogenic fossilfuelG@ & (G KS o0Sad 1yz26y FyR aSli

= The CQ _ff uncertainty in the EU at national level is small, orde%3

But total CQuncertainties are much higher (biomass/biofuel (bf), AFOLU sector, lan:
use source / sinks)

LY GKS SYRXOdP2KI G YFGGSNE Aa O2y OSy i NJ
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VERIFY
N

{ h XHNF%ORKONINDEPENDENERIFICATIGNFCQ?

Current inventories may not be sufficient to monitor the effectiveness of climate polic
Currently in some countries outside of Europe
In the future maybe even in Europe?

Bottom-up (national) inventoriesvith detailed source sector informatioare & will
remain crucial to inform, negotiate and design action.

Measurementbased verification will increase transparency, help building trust betwe
parties and can confirm trends or mitigation

Links what we see in the atmosphere with what we report on paper!

We need novel methods! - VERIFY contributes but not finished.
To apply these methods we need observations, emission inventories & models

VERIFY GA meeting | May 9.1t , 2022 | Paris



:ER'FY OVERARCHINOBJECTIVEBAP2

Develop the componentsf the observation based monitoring and

verification system dedicated to fossil fuel CO2 emissions, using

situ and remotely sensed atmospheric measurements of CO2 an
co-emitted tracers.

Construct a&ossil Fuel Data Assimilation System (FFOA8fstimate
ffCO2 emissions at a sulational resolution (250 km)

Dedicated field campaignfor evaluation of the dynamical emission model
and the inverse modeling strategy

Explore the theoreticgbotential of new and future satellite data products

VERIFY GA meeting | May 9.1t , 2022 | Paris



VERIEY VERIFY WP ZR(FICATIORETHODSORCO2 FFEMISSIONS
~» INFORMATIORLOWCHART

WP1 and Inventory agencies [ WP5/6 synthesis & factsheet%

1

T2.3 (C@ ff (inversions)
modeling, targeting the
country scale / using CO/NOZ

T2.1&T2.3.1

Gridded Emission

Inventories & uncertainties
satellite data

T2.2 Case study _
observations: Rhine |:> T2.4 Future methodologice
valley & St Petersburg improvement of the

K inversion /

VERIFY GA meeting | May 9.1t , 2022 | Paris



verey  12-1G¢ Bottomrup emission estimates for anthropogenic C(
~ and ceemitted tracergTNO, JRC, WU; MO1 M48)

Specific objective: Deliver high-resolution emission data of ffCC2,
bfCQ & co-emitted tracers(CONOx,NMVOCjor Europe 2005present

-

Fasttrack global Coemissions from JRC / EDGAR

Supply 1x1 km inventories for Rhine valley case study domain with most
recent point source emissions (see results T2.2)

System/method in place to deliverstrand yr2 for European domain
(cyclic improvement

Timely (cyclic) delivery of European regional (~6x6 km) inventory 2005
2020 for VERIFY synthesis.

Focus today on a few important issues: biofuel/mass; point sources;
Covid impact for time series

VERIFY GA meeting | May 9.1t , 2022 | Paris



VERIFY

b T2.1CONTINUOUSPDATESFEDGARASTRACKCQ EMISSIONGRC)

Power
%?E industry

Other industrial
combustion

b

'h Buildings
Transport

% Other sectors

&

All sectors

Globe 2020 vs 1990

(fossil CO,)
/ + 72 9%
/' + 58 9h

— +1%

+ 5905
7 9T %
7 +s8%

EU27 2020 vs 1930

(fossil CO,)
N, B%
TN, -46%
TS -32%

+ 80
N 3%
N -31l%

EU27 2018 vs 1930

(GHG)
N, -24%
N, -39%
N, -26%
+ 23 0
N 24%
N -21%

JRC SCIENCE FOR POLICY REPORT

GHG emissions of all world countries

Crippa, M., et al.,GHG emissions of all world countries - 2021 Report, EUR 30831 EN, Publications Office of the
European Union, Luxembourg, 2021, ISBN 978-92-76-41547-3, doi:10.2760/173513, JRC126363

EU CQemissions are important; The rest of the world is a lot more important

C20dzaaAY 3

2y G2y eE
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http://dx.doi.org/10.2760/173513
https://publications.jrc.ec.europa.eu/repository/handle/JRC126363

~VER'FY CQ INVENTORIEGOMPLEXITTHCREASEATHTIME

1. In Europe already 125% of the anthropogenic CO2 emission is from
biofuel/biomass combustion; large variation between countries (see figure)

2. Biomass as a fuel is increasimigow short cycle is this?

https://www.scientificamerican.com/article/congressysbiomassis-carbonneutrakbut-scientistsdisagree/

Share of anthropogenic CO, from biomass/fuel use

o in Europe in 2015 (source TNO-GHGco inventory )

45%

dmﬁ - - . - -, . -

. A This information is critical when using

. observations to monitor CO2_ff

5% A Trend CO2_fb CO2_bfn

20% A Highlighted by VERIFY project

15%

108

: HHHHHHII

0% I [
SE$REE5EE3IGIEISE8SeENBEIISEISSESE552228

Inventory data orbiomassandbiofuelsis moreuncertainthan fossilfueld

*LandUse LandUseChangeForestry
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VERIFY A MORECOMPLETEIVENTOR®YFPUBLI®OWERAND
“ HEATPLANTPOINTSOURCEMISSIONSN THEEU

STIJIN DellaerHugo Denier van der Gon, Antoon Visschedijk, Jeroen Kuenen, Ingrid Super (
(Presentedat ICOScienceconference 2020)

More than 50% of CO2ff emissions in EU from point sources
(but also true for CO2 from biomass!)

= European Pollutant Release and Transfer RegistER(ER) A AP & GHG
£ Large Combustion Plants (LCP) A NOx,SOx& PM
QURRENPROBLEMS

Static threshold valudor

or plant size (LCP, >80Nth)

Number of plants reporting emissions in E-PRTR dataset

2500

2000 .
Total plants reporting

CO 500 1500 —-C0
co2

co2 100,000 1000 N

OX
NOx 100 500 —o—PM10
2:;:“‘-?2929:9:0:0@
PM10 50 , = -
2001 2003 2005 2007 2009 201 2013 2015 2017
SOx 150
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o« oY RESULTSMORECOMPLETIEIVENTORY

PPH CO2 emissions 2017

® Gapfilled emissions © Shinte
® EPRTR emissions y

o o ..
Number of plants with emissionsincl. gapfilled : ';. .‘:::.3:..‘...
2500 ’ 3 T o ¥ s
2000 s ""t : .
G e :
O T
T 1% %2 goa v @’ 02 3.,
1000 RIS X gt_.:.,,‘;; s,: g{...
500 B "‘;f i"s:;- F’J% Bt
o K %% o ”f.*'.:‘.'.-f:'“:.‘;"’,\,: ..
0 ) ‘.%-‘-'?'i\: A, 2 ‘ oy
2001 2003 2005 2007 2009 2011 2013 2015 2017 © :."-:: .. P : .;.. . ..!.; @ 3 [}
@ e.."' ‘v:‘\::. s:.‘
. : Pe o go AR | v s
€ Number of PPH point sources for COZ2 is almost $ e g
doubledA more smaller point sources! W . L
€ Includes fuel type info Need to havel co-emitted species is
€ But no solution yet for small plants that are outsi critical for attribution.
of the reporting datasets A Reporting could be better!
€ If plant does not report any emissions in a year, A |mportance of this is pickedp and
gapfilingis performed moved forward in CoCO2
13
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VERIFY

- GRIDDEEMISSIONIMESERIEZ®05-2020

A 20052018 based on and in line with official reporting (D2.3)
A 2019+2020 based on a methodology to derivelyand yr2 (D2.6)
Total (2018)

T
25 50 100 300 1000 50000
GHG Emission CO2_FF [kTon/yr]

T
0 0.05

Annual updateg adding a new year + revision: Final deliverables D2.3 & D2.6

VERIFY GA meeting | May 9.1t , 2022 | Paris 14



veriry  HOWTODEAWITHCOVIEL9?

N

14000
12000
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% 800D

Emissicns
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4000

2000

To oo o o o

ESTIMATEEMISSION2020vSD H N HANO .

NOX

Other stationary combustion
2020 BAU Livestock
mmm Other agriculture
Road transport
I I I ippin
T

I FI I I ' >

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Dark bars 200@018: VERIFMNO_GHGca3;
Light bars 201-2020: predicted emissions; Dark bar 2020: BAU

Prediction of y¥1 and y¥2 uses trend info, activity data and emission modelling

No COVIEL9 in 2019: our estimated 2019 (2) emission is reliable

Public power good proxy data for 2020; both our BAU and predicted 2020 is good
Residential combustiog our climatic information is accurate; both are probably good
Road transport, aviation, shipping, industgyour proxies underestimates impact but
BAU good

VERIFY GA meeting | May 9.1t , 2022 | Paris 15



ewer 2020 {rR1) EMISSIORATASETFORVERIFY

b

€ The projection method works
but not for acute disruptions

€ By collaborating with e.g.
CAMS a good 2020 estimate
was made

€ Complete VERIFY 202620
emission data set avaible for
the modelling in T2.3

More info on the Covid reduction factors In
Guevara et al., : Timesolved emission
reductions for atmospheric chemistry modelling
in Europe during the CO\I® lockdowns,
Atmos. Chem. Phys., 21, €737,
https://doi.orq/10.5194/acp21-7732021, 2021.
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https://doi.org/10.5194/acp-21-773-2021

« Example of novel method testing in VERIFY WP2

JER'FY S PETERSBURRAMPAIGEMME)

U RussianVERIFpartners(St. Petersburg State University SPBU + Ural State Univergifyyrtedby IUP

Bremen and KIT.

U April 2019:campaignfor observingthe St. Petersburgity emissionsusingCOCCON
(Collaborative Carbon Column Observing NetwsgdgctrometerCO2, CQgnd other
instrumentation(e.g. NQ)

Ring roadway observations of NO2 tropospheric column 03.04.2019
- St. Petersburg NO2 plume 1A-3B

https://doi.org/10.5194/amt-2020-87 Atmospheric

- Preprint. Discussion started: 22 April 2020 Measurement
$) 5’;‘. (© Author(s) 2020. CC BY 4.0 License. Techniques
—:J ([‘JDO?[U& m Discussions

0 5 10
NO,, x10'° molecicm”

Emission Monitoring Mobile Experiment (EMME): an overview and
first results of the St. Petersburg megacity campaign-2019

............

s PR
KPOHUITATT: P b

Maria V. Makarova', Carlos  Alberti’, Dmitry V.lonov', Frank Hase’, Stefani C. Foka',
Thomas Blumenstock®, Thorsten Warneke®, Yana A. Virolainen', Vladimir S. Kostsov', Matthias Frey*,
sAnatoly V. Poberovskii', Yuri M. Timofeyev', Nina N. Paramonova®, Kristina A. Volkova'
Nikita A. Zaitsev', Egor Y. Biryukov', Sergey I. Osipov', Boris K. Makarov®, Alexander V. Polyakov',
Viktor M. Ivakhov®, Hamud Kh. Imhasin', Eugene F. Mikhailov'

' Department of Atmospheric Physics, Faculty of Physics, St. Petersburg State University, Russia

* Institute of Meteorology and Climate Research IMK-ASF, Karlsruhe Institute of Technology, Karlsruhe, Germany
10" University of Bremen, Germany

*National Institute for Environmental Studies, Japan

* Institute of Nuclear Power Engineering, Peter the Great St. Petersburg Polytechnic University, Russia

“ Voeikov Main Geophysical Observatory, St. Petersburg, Russia

03/04/2019 2 e—— /

ol E S 4 https://www.atmos-meastech-discuss.net/ami2020-87/
Figurecourtesyof SPBU

Waspresentedas a highlight at VERIFY GA 2020 (a diffeventdX & 0
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L
VERIFY RESULTOFTHEVERIFY

- SI. FETERSBURGTYCAMPAIGN
(EMME:Emission Monitoring Mobile Experiment)

Based on the analysis of two observational campaigns significantly higher CO2 emissic
from the megacity of St Petersburg compared to the data of municipal inventory,

D75800tpnnn 11U eNbwmM F2NJ HAMOD
D68400+T Mmnn 1 0 & Nb mDoTn2 NI nwnn Hd  @S\NRBMdzaNS LJ2 NI S

Impact COVIER9 lockdown in 2020 suggestd.0% in emission@ut tricky to compare
2019 & 2020 directly)

€ We can do this!(and we need more of this for cities outside of EU)
€ Somemethodsare suitablefor city / sub-nationalscale
€ Connectiorto nationalscaleis not trivial

lonov, D. V., Makarova, M. V., Hase, F.,Foka, S. C. Kostsov, V. S., Alberti, C.,Blumenstock , T.,
Warneke, T., and Virolainen, Y. A.: The CQ integral emission by the megacity of St Petersburg
as quantified from ground -based FTIR measurements combined with dispersion modelling,

Atmos. Chem. Phys., 21, 10939710963, https://doi.org/10.5194/acp -21-10939-2021 , 2021.

LN P2

{4
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VERIFY

5
2 b e

Samuel Hammér Cornelia Jaschke ;
Carlos Alberfi Claudius Rosendahl &
Fabian Maierand Frank Hage :

Unstitut fur Umweltphysik Heidelberg University
2IMK-ASFKarlsruhennstitut flir Technologie

UNIVERSITAT Integrated
. ST 1ICOS ‘
VERIFY GA meeting | May 41, 2022 | Paris system
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COANDNQ, DOUBLIRATIGPLOT

' T O TNO inventory|]
297 @® observations ]

Trailer results
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COANDNQ, DOUBLIRATIGPLOT

i _ O TNO inventory|]
2-5_ ® observations ]

2.0 1

O”I2”I4I”6I” I”1O”I12I”14
VER| ACO/AffCO,, (ppb/ppm) Jaschkg, 2021

Rosendahl, 2022



O TNO inventory|]
® observations ]

Trailer results
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MULTIPROXYSOURCEAT TRIBUTIOAPPROACH

i ) ) rel. measurement error
Source attribution uncertalnty 00 01 02 03 04 05 06

depends on: 1907
A signal strength

A source mix

A emission ratio uncertainties

80
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(=]
S~

O TNO inventory
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N
o
1
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it 7
.,

ANO,/AffCO,, (ppb/ppm)

o
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4 6 8 10 12 14
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Jaschke et al., 2022 in prep. AffCO,, (ppm)
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;’E""“ LONGTERMEMISSIONRATIOTREND
N /' hARCR) FORHEIDELBERG

28 | —®—measured, m=-0.29+0.08 ppb/ppm a’
26 = “long-term fit, m=-0.28-:0.05 ppb/ppm a’

4@ traffic 1TPS ], m=-0.18-0.05 ppb/ppm a”
24 - A -pg reduced, m=-0.12+0.04 ppb/ppm a”

= oo | —¥—modelled,  m=-0.1--0.05 ppb/ppm a""
o . modelled by Fabian Maier
L 20+
A
g
ON16
814 _
12
<]
= 10+
O
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VERIFY

- T2.2 ©NCLUSIONS

atmo. observations are generally consistent with
the TNO Inventory emission ratios

/| h SYA&aahrz2g¢ial Bebl@@e 0 KS
underestimated in TN®> Talk by C. Rosendabhl

observedatmo® n / h klgndgté&rrh tnend is
steeper compared to the TNO trend

experimental MulttProxy Source Attribution is
possible for large (> 6 ppm) ffCs)gnals

L 1COS

Jaschke C., (2021): Potentials and Limitations of Proxy to Fossil FuglRliosg a Case Study at the ICOS Station near Karlsruh:
OYlFalSNRa dKSaAraz | SARSEOSNE | yAGSNEAGRD

Jaschke et al.,(2022Multi-Proxy Source Attribution Approach, in preparation

Rosendahl C., (2022Rroxy to fossifuel CQ emission ratios: ifsitu versus inventory dataPfdthesis, Heidelberg University)

o000
Cities




R RIEY T2.3Annualto monthly budgets offossil CO2emissionsat the
<> national scaleacrossEuropeusingCO andNOxsatellite data

M1-M48 / Lead LSCE, Involved Partners: WU, TNO, UEDIN, subcontracting of RSA

Inversion targeting national / 1-month
budgets of emissionswith a distribution
by large sectorsof activity

A Analysisover 2005 ¢ present year1:
annualupdates |

A Useof the mostadaptedand consistent e .
datasetsoverthe last 15 years satellite
COandNQ, data

U Needfor convertingthe information on
the co-emitted speciegnto information |
aboutthe FFCQ emissions

U Legacyrom Konovalowet al., 2016 ACP

a
( ) Tropospheric NO, columns [molec. cm~2 *10'5]: OMI: 2008 (b) CO columns [molec. cm-2 *10'8]: IASI: 2008

52°

(d)

Annual mean of OMI N©Qand IASI CO

Seedeliverables: D2.10, D2.11, D2.12 retrievali, VS. cletn\/InzZF;E3 at 0r8s
and the VERIF&ynthesis onovalowtal,

VERIFY GA meeting | May 9.1t , 2022 | Paris 21



R RIEY T2.3Annualto monthly budgets offossil CO2emissionsat the
<> national scaleacrossEuropeusingCO andNOxsatellite data

1) Fasttrack inversion: report Konovalovand Lvova(2018), D2.10
€ Extendinghe computationsof Konovalowet al. (2016 for 2008to 20122015

€ Fewcontrol parameters quantification of annualbudgetsof EULO+UK+Switzerlantbr 2
largeaggregatedsectors

€ Resultausedfor the VERIF¥ynthesiqseePetresclet al., 2021, ESSD)

— & - EHI A EDGAR EHI — & - EHI A EDGAR EHI — & - EHI A EDGAREHI
- e -TCO o EDGARTCO - e -TCO © EDGARTCO - e -TCO o EDGARTCO
. ToT 0 EDGARTOT —® -TOT 0 EDGARTOT ~® -TOT 0 EDGAR TOT
4 T T T T 12 T T T _ 4 r T T
o
. (S i
= = @
o o /A -
e o ©
ks [ — N < 8 ,’ H E3+y - - wm L
E g S 8
? = ;7 7 C‘)“ 1 1
|7 Ve
O | _ 1 @]
S 2 © 4 - - - _ e +] - 2 =
O Q -7~ ~ s 2
- | o 1 - - N ©
____________ B - --= - - - — 9| 8 S U
S l---9---9---- £ o S, Ib---o---4----
o Q + T 1
z 8 1 1 ©
] &
-4 -
0 T T T T T T | i | . | ; Zo : : : . . .
2012 2013 2014 2015
Year 2012 2013 2014 2015 2012 2013 2014 2015
Year Year

Figure 2. Hybrid estimates of the annud fossil-fud CO, emissionsfrom thestudy region in comparison with the daa
of the EDGARV.4.3.2 nventory. The hybrid estimates are based oneither () only OMI NO, measurements, (b) only
IA SI CO measurements or (c) both NO, and CO sédellite measurements.

2) 15+ yearre-analysisusingNOxand COvariational inversionsat 0.5°/ 1-dayresolution

['H seethe specificpresentationby FortemsCheineyet al. (& D2.11, D2.12)
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T2.4Exploringthe potential of new data,upcominginstruments, and
VERIFY . : o
<~ new methodsto improve the pre-operational ffCO2 estimation system

M12-M48 / Lead UEDIN, Involved Partners: ULUND, WU, LSCE

Dovetailing existing and anticipated
spaceborne measurementsof CQ and
reactive trace gasesto improve source
attribution of ffCC2.

A Reactive trace gases (observed by
satellites) are co-emitted with CQ
duringcombustion

A How do we use that information to
determineffCQ2? (cf T2.3)

A What can we achieve using current

2018 Jul mean: 404.69 2018 Dec mean: 409.06
415.0

415.0
4125
410.0

4125
410.0

407.5 4075 2

a
405.0 &
402.5
400.0

405.0
402.5
400.0

410.0 410.0

407.5
405.0

407.5
405.0
£
4025 &
400.0
397.5
395.0

4025 g

a
400.0
397.5

instruments 395.0
A What is the theoretical potential of
upcomingspaceborne sensors? Distribution of clearsky CO2 data from
(top) OCR2 and (bottom) CO2M
Seedeliverables: D2.14, D2.15, Deliverable D2.15
29
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Atmospheric signal

-

-6

x10

AXNO;:AXCO; (

VERIFY

1) useobservedand modelCO and NO, as
combustion CO,

proxies for
inventories

T2.4 exploresthisusingtwo approaches

to test

a) b)
16 3.0
e GEOS-Chem s+ GEOS-Chem
14 P e Satellite » Satellite
2.5 #olai r
12 4 —
gletheriands 7
10 =
f eeeee m X 2.0
elgium -
51 g
ermany @/nited Kingdom é ACDZ
61 = 1.5
pan: o
Q
4 mﬁ” %
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Sueden i R:-0.17 10 R: 0.6
21 & arckRgn R:-0.13 ol R: 0.78
0 T T T T 0.5 T T T ¥
2.0 2.5 3.0 3.5 4.0 4.5 5 10 15 20 25
Combustion inventory NQ,:CO, (x1073) Combustion inventory CO:CO; (x1073)

Emission inventory

Elevated ACO; while ACO ~0
suggests a biospheric source

High ACO,ACO
efficient combustion,
e.g power plant

burning

L
Cad

ACO

Low ACO,:ACO
inefficient combustion,
e.g open biomass

HOWDOWEHARNESSIFORMATIORROMSATELLITE
OBSERVATIG®QUANTIFFFCQ?

2) Bayesian inversion use CO to
constrairtombustio€O,

CO,:.CO

We use GEOSChem driven by TNO
iInventorie®ver Europeand UK

Process

correlations (and

their

uncertainties)due to the combustio

N
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Three platforms
O e )

BT ZP
Uerey FEALDATAVS(SYNTHET)C 7
«»  FUTURBATA ,

| + realistic cleasky
filter & nominal
averaging kernel

Y

Real data: July 2018 Oy / /
OCQ2 TROPOMI Orbits (3 satellites) c/®r Ruedingetang
a? 0CO-2 CO, — -404.7611;):’1'»1 . b) TROPOMI NO, 21.54 pmol m—2
e Resulting cleasky data coverage
4: July column NO; 65
AZZ 407.5 100
= 402:55 :Z g
400.0 40
2 407:5 100
OCQ2 data during winter is too w0 &
. 400.0 40
sparse to be an effective 2

constrainton ffCQ2: DNO,:DCQ

GOSATGW has comparable coverage for CO2 and CO (D2.15)
31
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VERIFY INVENTORYETERMINANTEFFC@
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GEOSChem and Real data: OC® & TROPOMI
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— NATIONAISCALEQCE ERRORORRELATIONS
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Inv1l. CO,-only. Only CO, data usedto estimateffCO,

Inv2. CO.CO, fixed: CO data usedin additionto constrairffCO,. Therelationshigs assumedo
be direct,and a commoscalefactor wasusedfor bothgases

Inv3. CO.CO, variable: the E; term (whichapplies only to ffCO) was also includedwithinthe
inversionn additionto a commoiscalefactor for ffCO and ffCQO.,.
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AValue in satellite observations of reactive trace gases to infer ffCO2.

Conclusions

ACurrent instruments limit the analysis (by CO2) to late Spyiearly Autumn months.
ACO2M and GOSAW will radically change our ability to infer ffCO2.

AHowever:
b Reconciling inventory and atmospheric CO:CO2 and NOx:CO2 require knowled

2,
\(©); CoCO2
) </ Prototype system for a
Copernicus CO, service

photochemistry (shorter lived gases) and atmospheric transport (lolnged gases) N

b National inventory values reveal relative importance of different sectors (T2.3)

H Bayesian inversions requires stronger CO:CO2 error correlations from inventories for CO to be
useful constraint for ffCO2. Currently limited by national scale statistics that aggregate
regional/local sectors

Reality.
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statistics  dilute
richnessof spatial
(and  temporal)
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)

Verifying proxy ffCO2 emission ratios: a highway
measurement campaign

Claudius Rosendahl et al (U. Heidelberg)

Quantifying ffCO2 using inversions of NO2 and CO

GregoireBroqueton behalf of AudreyortemsCheiney
(LSCE)
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VERIFYing proxy/ffCQ emission ratios:
~ a highway measurement campaign

Claudius Rosendakhl
Julian Della ColettaMahshidHomayotf,
Armin Jordaf,
Hugo Denier van der G@riStijnDellaertt, Ingrid Supéet
Wolfram Knor#,
Samuel Hammeéf
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Goals

VERIFY

<>

A Proxy/ffCQ emission ratios: used to estimate ffCO
A Emission inventories: provide sectepecific emission ratios

Are the sectoispecific emission ratios correct?

A Measurements as independent validation tool
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Setup at A5 highway

VERIFY

b

+N49:4388

IN494316: ‘Lupwmd ‘édownwmd

\/'

/ B
£ EBIINGEN
6' )

background U
& \‘r‘. \

| E8.625 E8.635° 4- ES \ Highway

. _ N | behind the

shrubs

N49:417:2




