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More than 42 million cars were 70% of freight traffic volumes are Transport sector CO. emissions
registered in Germany in 2015 carried on roads increased by 1.2% in 2015
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Modal Split in Germany in 2015 (pkm) Highest PM,, yearly mean values of 37 19,000 EVs and over 107,000 hybrid
png/m3 have been recorded in Stuttgart
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Motorized Individual Travel
MENLBIE BAT

1000
900
800
700

600
500 477.4

904.4

601.8

400
300
200

100 30.7

1950 1960 1970 1980 1990 2000 2009

1950: Without Saarland and Berlin West 1950 SE&#E AR IERE R M AT
1 Quelle: Deutsches Institut fir Wirtschaftsforschung From 1990: West and East Germany  H1990F 1585 7= Fa &

14/04/2016 Mobile Source Emission Modelling and Emission Reduction Strategy Page 4



Publlc Transport Development
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Current Concentrations of Air Pollutants in Germany
SMEEEREAMEE
Percentage Share of Monitoring Sites Exceeding the PM,, Daily Mean Value Threshold in the
Respective Pollution Regime (Years: 2000-2015)
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Trends in Emissions in Europe
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IIASA 2012 (Draft): Development of PM2.5 emission from mobile sources in EU27
Note: Some NRMM categories do not follow trends and grow in importance (shipping, rail, ...)
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European Union Legislation

(€ RYRGS

Contains air quality standards for various pollutants with limit
values, averaging period and permitted exceedences per
year per pollutant
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Introduction of additional PM2.5 objectives based on the
average exposure indicator (AEI)
TRAEAEI EPM2.5 H brfl

Vehicle emission standards for air pollution and carbon
dioxide emissions

05 AN AR HLAD A HE bR HE

Type approval standards and test cycle development

A A UEFR HEA I LU A
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EU Emissions Standards

Exhaust emissions Euro 1-6

Euro 1 (1992)

Euro 2 (1998)

Particulates PM [g/kWh]

Euro 3 (2000)
Euro 5 (2008) Euro 4 (2005)

0|04 2 3.5 5 7 8

Nitric oxides NOy [g/kWh]
Euro 6 (Jan 2014)
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Governance — From EU Policy to Local Implementation
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National Level and Regional Level Laws and
Ordinances

] SR A3 7 7K P R

= Member states lay down rules on penalties applicable to
infringements of the directive provisions and ensure

implementation
P R4 5 1 ST M (i M

= Vehicle testing and type approval
ZEAp I AN TR AR
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Governance From EU Policy to Local Implementation
BB - K R R B 7 SR e

Municipalities

YR VA

» Air quality plans developed for zones and
agglomerations within which concentrations of pollutants
in ambient air exceed the relevant air quality target
values or limit values
BT S BRAE A IX 30T N P R XA E 125
Joi AR

» Based on emission and exposure models of the two
main pollutants (PM and NO2), air quality measures are
established
F T PMATNO2 [k UM 2 B A A e 3725 = ot B PR e

 If municipalities or cities do not comply to the timely
delivery of the action plan or enforcement is lax, financial
penalties can be imposed

U SR T BN BE S I R I i, RE 52 3 28 57 141
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Pollutant Limit and Target Values
HEB R AE A B AR E

Pollutant Concentra-  Averaging Legal nature Permitted
S5 tion ;8/E period JETEMIE exceedences each
L/ year L FLIFEE R
Fine particles 25 ug/m3*** 1 year Target value entered into force n/a
(Fhiz9) 1% ;611'55(;11%1533@—%@5;&5
et N E I 5
ﬂ%ﬁ*ﬂ% Limit value enters into force
1.1.2015
201551 B1HARERNEEE
Nitrogen dioxide 200 ug/m3 1 hour Limit value entered into force 18
NO2) & & 17NN 1.1.2010
(NO2)—F|HA R E R
40 pg/m3 1 year Limit value entered into force n/a
15 1.1.2010*
20101 B 1B ASIRMEENE
PM10 50 ug/m3 24 hours  Limit value entered into force 35
a] I N\ Eky 24/\Fr 1.1.2005**
PIIRANFTHLY) DA 200551 1 B ISR EAERE
40 ug/m3 1 year Limit value entered into force n/a
1£|5 1.1.2005**
200551 B1HASIRNMEENRE
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Legal Framevvork FOm EU Policy to Local Implementation

VAR

Financial penalties for non-compliance with air quality plan development or
implementation

U0 R TR SE i R R AT 9 32 B 2 B AL T
» European Court of Justice can apply “daily penalty” and/or “lump sum”
RPN 272 B ] DA R 5]k Bl — I 1 33K

» Daily penalty most commonly used, basic formula:

K,

¥ H D3R W L
Daily penalty = (Flat Rate * Seriousness = Duration) = Country Factor N

B B 13K = (G AL ™ B R Rp SR H] ) E X R RN

 Example: Penalty of 700,000 Euro per day (1,000,500 USD per day) imposed on
Leipzig for repeatedly violating the 35-day limit rule

. Leipzighl J« 5213 [« 35K PR il #H 2 K 111 3K 70 /3 KX 75.(100.05 3 36 7t)
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~-Measure: Vehicle emi€sion Standards in the ELg
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e  Carbon dioxide emissions — % fbfixHEK
«  Passenger vehicles/MU% %= 130 g CO2 /km by 2015, 95 g CO2 /km by 2020.
«  Light duty vehicles# %4 %= 175 (g CO2 /km) by 2017, 147 g CO2 /km by 2020
«  Air pollutant emissions <75 44

*  Euro emission norm sets emission limits for carbon monoxide (CO), hydrocarbons (HC), nitrogen
oxides (NOXx),and particulates for light and heavy duty vehicles BXIHHERbRHE B E T 2 5f ER 4CO,
HC, NOX, FIUH A4 FR ]

Diesel cars: Nitrogen oxide (NO ) emissions (in g/km)

Euro 3 Euroc 4

(2000) (2005) (2014)

B On-road measured valuo (Carsiaw. 201)/(ICCT, 2014¢)
<=« Eurg emission limit
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builds | "™ e | bemEmm

» Compulsory urban air quality monitoring and air
quality plans if target values not met

BT A AR BEIE AR L S 55 AT 23U B Al A JE AT L
» Exemplary measures from Berlin
LEVINEREE Ry
» Repeal of rules for exceptions in LEZ
JRBR T LEZR) %57 %K

* Municipal fleet renewal and retrofitting (EURO
6)
ﬂﬂéﬁ:fi W\E%ﬁ Air Quality Plan for Berlin 2011-2017
* Mobility and traffic management
e SR AAZ W A

14/04/2016 Mobile Source Emission Modelling and Emission Reduction Strategy Page 16



| et Deutsche Gesellschaft
S fiir Internationale
Zusammenarbeit (61Z) GmbH

- (lecrease _

= [Nncrease Fortschreibung
Luftreinhalteplan

» o
L5 relative to 2009 Berlin

&

_E‘\

&1

<
s

iy

Anzahl Kiz an elnews durch-
schnlttchan Werkiag [OTWs]

] ]
'fi?‘.'?;
"]

Z3.000 30000 THO0D 100004

L]
".. ‘, -
5
£l

]

[ HizBelsing 2009

Tenaema Kii-Balasimg
2015 gegendboer 2008

- Abwafme Kiz-Belasiing
2012 gegeniber 2008

,
s
)

: .:.F -

— ez Luflreihaliglin

1A
@

Gausdlzgon
= Wtk hremangenkars 2008, WIZ
- WISLIA- Nt el 2005, PTY

+ EBl-Mairix, WWE
% Bawbciluwgssand: 30.01.201

™ EMTWURF

14/04/2016 Mobile Source Emission Modelling and Emission Reduction Strategy Page 17



]

Measure: Low Emission Zones
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LEZ scheduled
BFESITRAR X 893

LEZ stage 1
ban on vehicles emission class 1

IRHEMX B —MER
B ARE R E A1 R

LEZ stage 2

ban on vehicles emission class 1+2
RH X E M ER

21 E ZE AR HERUARAE A1 R AN 24K

LEZ stage 3
ban on vehicles emission class 1+2+3
RHEBX ZE =B

2 AR E 1R 248, 32K
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Reductlon of Dlesel Soot-Emissions by the EZ in Berlin
IS TR X SLIAYSR LA R B HE R E AR
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Modelling Support for Policy Development
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Modelling Support

European Research Group on Mobile Emission Sources

BRI B HE IR R BT

. COPERT

. HBEFA

. own model
. COPERT-based

14/04/2016
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Research coordination

PrRIB I

Harmonization and data
sharing

Ha Il

Model development
supervision

O TF Rt
Test cycle development
MR T AT K

Emission factor
development

HEBUA 11 7¢
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Model Charasteris

BRRLRFE

Geographical
scale

Emission
factors
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Broad

Based on
average speed

Regulated +

COz, FC, CHg4,
N20, NHsz, SOz,
heavy metals,
PAHs, POPs,
NMVOC
speciation

Large scale
inventories
and
assessment
of measures

v

tics

From street level up

Based on traffic
situations

Regulated + COz,
FC, NOz, CH4, N20,
NH3, SO2 and PN

Inventories,
assessment of
measures (large
and medium
scale)

From street level
up

Based on traffic
situations (road
types, speed
limits, degrees of
congestion)

Regulated, CO,,
NO,, PM2.5, EC,
PAH, PM wear
(tyre, brake,
road surface)

Inventories,
assessment of
measures (large
and medium
scale)

giz

Based on
calculation of
driving resistance
for avg. traffic
situations

Regulated + COz,
FC, NO:z, CO2 and
PN

Inventories,
assessment of
measures (based
on road networks)
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| COPERT4 _|HBEFA31 | VERSIT+ NEMO  PHEM

From street level up

Single vehicle
to street level

Based on
instantaneous
vehicle speed
trajectories and
engine emission
maps

Regulated +
COz, FC, NO2,
COz and PN

Calculation of
emission factors
for various
traffic
situations,
driving styles,
and vehicle
technologies
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Modelling Air Pollution — Research Coordination
P I 5T
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: p | " Open discussion
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Thank you for your attention !

JEG

Daniel Bongardt
Sunflower Tower 860

Maizidian Street 37, Chaoyang District
100125 Beijing, PR China
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