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¥ AERISIOrE Introduction

Air Quality Intelligence

* This analysis extends previous Concawe commissioned
work™ but now informed using actual Euro6
performance data provided by Ricardo

 Comprehensive study with EU-wide focus.
* Includes case studies for 10 European cities:

— Antwerp, Berlin, Bratislava, Brussels, London, Madrid, Munich,
Paris, Vienna, Warsaw

* This presentation will present a sample of two cities
(Munich and Paris).

* https://www.concawe.eu/publication/urban-air-quality-study-report-no-1116/
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¥ AERIS Scenarios presented

Air Quality Intelligence

e Scenario 1 - Ricardo Median:
— Assumes the median of the Ricardo Euro6 RDE data.

e Scenario 2 - ZEV Scenario:

— all Diesel PC registered after 2020 are replaced with zero exhaust emission
vehicles undertaking the same activity.
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PM, . Emissions by Scenario — Germany PCD
Ricardo Median and ZEV post 2020

'AERIS

Air Quality Intelligence
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Beyond 2020, non-exhaust emissions dominate transport PM emissions
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NO, Emissions by Scenario — Germany PCD
Ricardo Median and ZEV post 2020

S AERIS

Air Quality Intelligence
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é AERIS Results

Air Quality Intelligence

What is the impact of these emissions on
ambient air quality?
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NO, Range of Maximum Concentration

“AERIS

Air Quality Intelligence

Across all Stations in EU28
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AERIS Air Quality benefit of ZEV Scenario

Air Quality Intelligence

Highest measuring stations show ~ zero response to ZEV scenario:
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Sample of UK DEFRA NO,

AERIS Source Attribution for London’s Hot Spots

Air Quality Intelligence
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Population Exposure (NO,)

Pl EEA Methodology™

. Population Exposure - Paris
Paris 2020 pemton e
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* “Exceedance of air quality standards in urban areas” EEA annually reviewed indicator
https://www.eea.europa.eu/data-and-maps/indicators/exceedance-of-air-quality-limit-3/assessment-3/download.pdf
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Population Exposure (NO,)

ﬁﬁ'}'?g EEA Methodology

. Population Exposure - Paris
Paris 2025 pemton e
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Population Exposure (NO,)

Pl EEA Methodology

. Population Exposure - Paris
Paris 2030 pemen=e
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Population Exposure (NO,)

R — EEA Methodology
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Munich 2020 peton

H>45ug/m3  m40-45pug/m3
M 35-40pg/m3 W< 35ug/m3

o 100%
¥
Dreieck pur
? & o
Dreieck M n:{e«dgt}(ﬁ.vw-ﬂ—"“‘ A% / 4 90%
s Feldmocmtng tpianinger
y = 3 b . Heide
Ludwigstéld 2 i \
p—— / 1 Moncher r:cg‘;mmxvnr, Sud 80%
< A9 femy 7 A | T f
\ S Siedlting am \ y
\ Ki B304 2 \ Freimanny?
Manchén tangwied Allach - = - Lerchenauer Am Hart »
50}, 1 I N/ Tsee_ | unts
\ | e / 70%
wz Minchen-West, >y | o7 ’
\ a’l' AmRiesenfeld | [ F ¥ M3
Lothhausen ) v JAite Heide
) A8 Untermenzing / 55 : *7 ~ / Hirschau >
V. > / 0,
% 52 \ pli T Gor (
~ 4 — Oberwiesenfeld | + | Gorten
\\ Obermenzing iy " NG Rt LJOusl I
I i Schwabing \Herzogpark |
7~ Aubing FTobino Nymphenburg 1l ~ il |Englschalking
/ N i AL \ 9
1 : e e g o Daglfing - 50%
o Ne iy NG L e l;awmsladt / y ] B
ey N ¥ (@ phrkstact Bogenhausen O e T -1
S e AN 3 5 N e [ MincherSeohausenm—Mncher,Qigineg 3 !
( g rnedeg;ejm 3 »‘kqnchen Aol A=) N .
x N ol - & ¢ \ =~ Messestadt 0,
4 enhaiea : Vi _[Am A(:en::d'll([{en /‘ g \ \ ," S 40%
: ~ riedhol J
’ * Blumenau Munchent am Q N Berg o el e
== e ! “obére Aw” \ / Truderin
| [Obere A . 7 P 4 1
Neuhadern dl sendlingerg | =7 & o
L Seud soe e L Feld [ S Ramersdorf N >
GroBhadem = Am Waldfri@ihof e (oo R N\ 30%
Gl M -/ Obergiesing uncnei peciach ‘
Munchen:Kreuzhof. 72N »\\ o 2
2 \ Giesing * W
7~ JThalkirchen ~ / \
W Ry Quersindina R 5
oA ) oA 20%
Furstentied Harlaching haching,?
Forstenried / 2
Munchen urstenied
2 \
f Solin
; 10%
(o]
Grofhe  -lohe
0,
0%

2010 2015 2020 2025 2030




Population Exposure (NO,)

R — EEA Methodology

. Population Exposure - Munich
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Population Exposure (NO,)

ﬁﬁﬁ'?g EEA Methodology

. opulation Exposure - Munich
Munich 2030 R

H>45ug/m3  m40-45pug/m3
M 35-40pg/m3 W< 35ug/m3

- 100%
o .
‘
Dreieck ’K} "
ek Miehesigeig et A Tanl 90%
i l i e
> ‘
- 7 lich DR, "~
,_,// Feldmoching / A \
{ Ludwigsféld s 1 1 N
—_—— ) \: : el ofimoniog sud 80%
e Sl /| !
% 4 2 R sieditng am { 4
Munm;“r;{:wwm/ '\\ Allach ~ ij - /L;r’(henaue‘} ;'mH.m '
5 S~ . See ;
| TN {
\\uew Manchien-West 7 \—"/_——_\; 70%
Munthen-Lochhousen o
xrhhauien s+l AmRiesenfeld | /’/ o=
: I ¥ JAite Heide !
\ e Untermenzing /% S5 ’ —7 ~ # Hirschau s
& i Munme&o‘w/men/m;\ 1, s | ﬁ“/‘l s _JohanWicchen 60%
- 8 Obetwiesenfeld | | 7 orter (
\ Obermenzing e ‘| b
| S( wabin:
/ Pipping I\ = ;, e B ",E""'“'“"'""
‘ S e
1’/ s e ._/;/'/ _ Daglfing T 50%
5 Neuaubing 097N = 7 | l B
menpg-Nocd — - Phrkstadt Bogenhausen // L Eeldkirche
& Am Westbad > & . Rlem =
b — e f p Munchen-Stéhausen s Munchen03gifia 2
/‘\/" ’  Fricgenper lT \{ u /j '@[ah a{sen s s ) ks
L “43‘.’3’}&““*' Kieinhadern bt 4 ./\ ¥ X ,.“ M!;T::v:udl 40%
y ' Blumenau Minchendam 2 o e
i Thw ~ \ ' obéreaw” N\ ) = Trudering y
Neuhadern 43 Send“nger\//,a“/ e \
v ‘l;r:waldm.hc‘! “md, - \ | Ramersdort 2N\ g 30%
Eﬁnhadem Sendling //Ohﬁ'g'“"'g Mune rrn (Perlach > ; »
Munchen-Kreuzhof. 78 \\\ o
2 \ Giesing '* W\
e jmalkirchen ~ / \
AL PR /" / Neuhariaching "
! r’. f p J F,;sam;ar 20 A)
Furstentied 2 :
Forstenried
Munchen urstenies « . . .
Remaining hot spots will require -
(]
. .
emission source to make them 0%

. 201 201 202 202 2
Compllant 010 015 020 025 030

17 Aeris Europe Limited Slide 18



Air Quality Intelligence

Conclusions and Closing Remarks
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' AERISEOROPE Summary

Air Quality Intelligence

 Based on Ricardo’s estimates for EURO 6d emission levels under RDE
conditions, compliance with current air quality regulated emission limits will
be largely achieved by 2025/30

— For NO2, in 2020 approx. 4% of monitoring stations are assessed to be non-compliant,
and by 2025 this reduces to 2%.

— By 2030 1% of the stations remain uncompliant, in both scenarios.
— Diesel PM exhaust is a diminishingly small contributor to Urban Air Quality
— Brake & tyre wear dominates primary PM emissions from passenger cars regardless of
the powertrain technology.
e AERIS modelling shows that by 2030 there is no difference in population
exposure between the ZEV scenario and the Ricardo Median scenario.

* Using London as a case study, extensive modelling work by DEFRA highlights
the importance of ‘source attribution’ in designing effective local responses to
address the remaining ‘hotspots’.

Conclusion: AERIS modelling shows that, from 2020 onwards, replacing all new
diesel vehicles by zero emission vehicles (tailpipe) will offer little improvement to
the compliance outlook compared with the Ricardo Median Euro6d scenario
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AERIS

Air Quality Intelligence

Back-up
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¥ AERISI o Scenarios presented - details

Air Quality Intelligence

e Ricardo Median - assumptions:

— a. Euro 6 Diesel PCs registered before 2015 meet the median of the

Ricardo test results given in Table 1 for ‘Euro 6b Pre-2015" i.e. an RDE of
5.41

— b. Euro 6 Diesel PCs registered between 2015 and 2017 meet the median
of the Ricardo test results for ‘Euro 6b Post-2015’ i.e. an RDE of 1.9

— c. Euro 6 Diesel PCs registered between 2017 and 2019 meet the median
of the Ricardo test results for ‘Euro 6¢’ i.e. an RDE of 1.21

— d.Euro 6 Diesel PCs registered from 2020 onwards meet the median of the
Ricardo test results for ‘Euro 6d temp’ but with an RDE capped 1 rather
than 0.76

 EV Scenario — assumptions:

— all Diesel PC registered after 2020 are replaced with zero exhaust emission
vehicles undertaking the same activity.

— PM non-exhaust emissions are as per Diesel PC
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AERIS All Scenarios - example

Air Quality Intelligence

Distance to Compliance - Munich
Highest AQ Station - all scenarios
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2 AERIS Sources and Methods

Air Quality Intelligence

 EEA Airbase for monitoring data

* ||ASA GAINS for emissions data

* COPERT 4v11 for emission factors

« TREMOVE for vehicle stock and activity

* Concawe in house traffic emissions model

* Full details published in UAQ Study Report, March 2016:

* https://www.concawe.eu/publication/urban-air-quality-study-report-no-1116/
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