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Need for transport emission inventories

Germany‘s tools to report transport emission inventories

Application areas




1 Need for transport emission inventories
Status quo of nitrogen dioxide (NO,)

Air quality limit (EU) and target values (WHO)  Annual NO, concentration in
Germany in 2016

r-—
Poldant |  EUlimitwalues | WHOAQ®' e

PM, . 25|ug/m*| (year) 10| pg/m® | (year)

PM,, 50 pg/m®| (day) 20| ug/m® | (day)

o, 120 |ug/m®| (8-hour) 100|pug/m* | (8-hour)

BaP 1ing/m?® | (year) 0.12/ng/m?| (year) e

NO, 40|pg/m®| (year) 40 pg/m* |  (year) : ‘%

SO, 125|pg/m*| (day) 20| ug/m® | (day) 3’ Legende
co 10|pg/m? | (8-hour) 10| pg/m? | (8-hour) E‘;! — i
Pb 0.5|pg/m® | (year) 0.5/pg/m®| (year) :2:2::
Benzene 5\pg/m® | (year) 1.7 pg/m® | (year) o ::::
*Air Quality Guidelines Quelle: Umweltbundesamt =R

> 35 pg/m?
> 40 pg/m?

Transport emission inventories needed as part of annual
reporting to national and EU authorities i.a. under global
agreements

(e.g. Kyoto Protocol)

> 45 pg/m?
> 50 pg/m?
= 55 pg/m?
> 60 pg/m?

IRRRE0LOONN




1 Need for transport emission inventories

Urban NO, emissions in the transport sector (Germany, 2015)

Share of NO, polluters in total Share of NO, polluters in road

in Germany’s cities traffic
in Germany’s cities

1 s &

Road
. Other cars

traffic 0 Others
long-distance 3% ©
transport 1!5 /o
Industry
23%
I Heating
 Others

* In Germany more than 60% of NO,
measured in cities originated from road
traffic

» Main causer of the air pollutant are
diesel vehicles, particularly diesel- |
fueled passenger cars Diesel cars

72,5%

Source: UBA 2016 Source: UBA 2017
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2 Germany's tools to report transport emission inventories

Overview of the transport emission models used by the German
Federal Environment Agency

German Federal Environment Agency

TREMOD
(Transport Emission Model)

—» Diesel

trains

—» Electri
c

p trains

Under-

Sea traffic

National —» Motor-

Inter- cycles

national -» PC
- LDV
-» HDV
-» Buses
Focus of

presentation

_pgroun
d

Trams

Inland
navigation

—» Bulk

ships

—» Contain
er

5 ships
Push
tows

TREMOD- TREMOD-
MM \"
Mobile Aviation/
Machineries Air traffic
—» Constructio National
n machines Inter-
—» Agricultural national
tractors
—» Emergency
generator
- etc.




2 Germany's tools to report transport emission inventories

TREMOD - Modules to calculate emissions of road transpo

Fleet module

Vehicle registrations |

statistics (KBA etc.)

Emission module

Driving cycle
parameters

Vehicle stock Emission factors per

Emission data

Vehicle and traffic situation
emission
performance

Specific mileages Mileage shares

(age, enginetype...) (fleet composition)

Mileage Module — : :
Total emissions differentiated by
Mileage data

Emission model
-Road category

vehicle category) Traffic situation

Source: IFEU 2015.



2 Germany's tools to report transport emission inventories

Emission factors influence strongly the quality of quantification of
traffic-related emissions

pecifi
emission
factors

(e.g. mg
NO /km)

Travel activity
(vehicle km X
travelled)

Emission of air
= pollutants
(e.g. mg NO,)

EU emission standard in
mg NO,/km

, Average real driving
Euro6 [ emissions in
| mg NO,/km

Need of reliable emission factor database
= HBEFA



2 Germany's tools to report transport emission inventories

HBEFA - HandBook of Emission FActors for road transport

PR ————- R = HBEFA is emission factor

E_#‘:deu.s bm ;u O (T TRAFIKVERKET S | ft: . -
ORI database for road transport which is
developed on behalf of several
- em—m——— European countries (e.g. Germany,

Switzerland, Austria, Sweden,
Norway, France).

= HBEFA is publicly available.

= HBEFA provides emission factors
(hot, cold start, evaporation) for

{ [ — all regulated and important non-
=i regulated air pollutants as well as
| |[Fms—— for fuel consumption and CO,
' emission

™ Lopety paramatins for IVAPORATION EMISSION FACTORS B r




I 2 Germany's tools to report transport emission inventories

HBEFA - Data collection

Emission factors are calculated by a simulation tool named PHEM (Passenger car
and Heavy duty vehicle Emission Model)

= random measurements ensure the validity of the tool and its results

« Chassis dynanometer measurements with driving cycles close to real world
= pro: enable comparability and repeatability of the test

 PEMS (Portable Emission Measurement system)
= pro: reflects real world situation; includes i.e. environmental conditions

* Remote Sensing measurements

= pro: enables data collection of a vast amount of vehicles in a short

Collaborations of different nations yield a larger amount of data, hence
covering a wider range of vehicle segments

HBEFA updates are released every 4-5 years



2 Germany's tools to report transport emission inventories

TREMOD needs data for vehicle stock, vehicle reqgistrations and
survival curves for the fleet module

A
/ Fleet module Emission module
/ﬁehicle registrations Driving cycle
statistics (KBA etc.) parameters
Vehicle stock Emission factors per
. ‘ vehicle category
Vehicle and traffic situation
emission
\ performance
Specific mileages Mileage share
wtvpe---) (fleet co n)
Mileage Module S e
Total emissions differentiated by
Mileage data
Traffic census, (road catego
Mileage studies, o, » -Vehicle category
Driver surveys e -Road |
vehicle category) oad category

-Traffic situation

Source: IFEU 2015.



2 Germany's tools to report transport emission inventories

Example Germany: data for vehicle population provided by the Federal
Motor Transport Authority (KBA)

i COMTALT DTS
Beresant e B

w..... Wir punkben mit Verkehrssicherheit? u UEhiEIE," St’DCk and new

Cennal Regesiois Ty peapgrcval Mar ksl Dy auhosiny

o, ' registration based on KBA

. — Horsspags » Saistics  Wioior vehicien statistics [ AW '.".lfl_'-:l.L"T]
Motor vehicles . . .
— : » Key information:
Strinbicalneslyses of vahichs nobcds slvakican ard e oy eere spproaed by (ke Vabica Regainten
Pl hauikapa IizE Larvs i Gerreany and ragistersd in the Ceniral 'Wehicls Regisher. The date i reporisd by e re guisiory =
suthorias or fhird party muence compasie (meler sshicks with imerence pistsa) snd sicrd inibs u U‘eh I'::.I'E' t?p'e

Ceniral Venice Pegader ol tne Kraklahn-Busdesant (KB&). Robinchudes sre velicks wil reder

e | pm— e e TR T e . hicle size |
ps— e prcetepepany st e Vehicle size (segment,

& Telephons canies Mew rngl:l:rnlim WE |ght, CapaCIt?}

B Canmies

P — SO hmnd e ks ik e srrerd nd b Gy ik e engine power, ...)

.——-"“Lh'- reghiTation piEke b e asskaed 18 new repEiTEtEre. This does st Bckie senacies et haee
= ek
o] wetes revaRl Do TR TRl Ny TG ESUNNY O AbAed. HEw 1 giaiTolions are avalinted and pubisned
a :::‘;m‘::m — ﬁ :-rmr;lrm::?:.-al_- i-:-:-:l:i'\-c.h:-l:'-&-r u-c-n-e:l.n-c el Bl et mbareating Ieil-l: u FLIEI tvpe
£ Hotes muma Jonky in e . .
s *  Year of registration
= Fuel consumption in
Stock type approval cycle
Tha srrasnl cound of the slzch of vehche ndedes ol vabckas sed tralers which s sicred inthe [ N E DC}
R e i s -
I ::rn:: refuri e ROt shikes. 08 o romd Fnl-c-"g.nm:-l-r\p-c-wlsa.-ne:.- chanmateighcs e u ﬁ\n n ual IY udetEd 1n

wakichy class o Eedy typa, manefeciorer and typs or mata ol raslal regiens| cade [sinle

ragmirstion diviret, muncipey}, oweer pospindusing brench, el fyps and veneu wchecsl mze TR EMD D
Bz Hilals Bk oises

Bcron: Foio Aesbe

Shatinios. mn

Source: IFEU)



2 Germany's tools to report transport emission inventories

HBEFA provides emission factors for different sub-segments of vehicles

f Vehicle D / Vehicle \ / Fuel \ f Emission N /Reduction\

categories size types Standards technologies

PC<14L

_rocteL
ool
oo
_ks7sc
s
o
-

Particle filter

_Particle fiter_
SR
__EGR
I
. 4

Passenger Car

Motorcycle PC1.4-20L SCR

PC>20L

Coaches
Truck 7.5t

Light duty veh.
Truck 7.5-12 t

Truck 12-14 t

Truck trailer?

< 4 < U & 4
Abbreviations:
PC = Passenger car FFV = Flexible Fuel Vehicles
LPG = Liquefied Petroleum Gas SCR = Selective Catalytic Reduction
CNG = Compressed Natural EGR = Exhaust Gas Recirculation

as
D Including articulated vehicles



2 Germany's tools to report transport emission inventories

TREMOD needs total mileages of the vehicles for the mileage

module
Fleet module Emission module
Vehicle registrations Driving cycle
statistics (KBA etc.) parameters
.| Vehicle stock Emission factors per
| bysubsegments | vehicle category
Survival : & subsegment
curves l Vehicle and traffic situation
- emission
performance
Specific mileages Mileage shares
(age, enginetype...) (fleet composition)
— e
/ Mileage Module T
Total emissions differentiated by
/ _ Mileage data
C » -Vehicle category,
\ i i vehicle category) / -Road ca?egory
x // -Traffic situation

Source: IFEU 2015.
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2 Germany's tools to report transport emission inventories

Example Germany: data on vehicle kilometers travelled provided by the
Federal Highway Research Institute

Total VKT Automatic traffic counting annually
(per vehicle category Manual traffic counting 5 years
and road category years) s : _

Comprehensive survey of counts, inspection data, 10 years

interviews, etc., (1990, 1993, 2002, new in 2014)

Other surveys (toll statistics, mobility panel, mobility in depends
Germany)

Average VKT per vehicle Main source: Survey of vehicle mileage 1993 and 2002 10 years
(by vehicle type, size (gquestionnaire); new values 2014 will be integrated in
fuel, age) 2017

The BAST Sitemap Contact Deutsch Iﬁearch item

Highweay Bridges and Structural I'raffic Engineering | Automotive REEURITRITIET T B {-0
Construction Technologqy Enginecring

Info Federal Highway Research Institute (BASt) on: www.bast.de

Source: IFEU)
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I 3 Application areas
Application areas of transport emission inventories

TREMOD HBEFA

Federal Agencies

Local governments

(UBA, BASt)
- emission reports > developing concepts - to adapt i.e.
(GHG, air pollution) / scenarios for () vehicle fleet
> relevant research, pollutant abatement composition
scientific and of road transport (if) urban
academic - provide advice to specifications
applications ministries, i.e. on - Feeding air quality
+ Forecasting specific pollutant models to visualise
emission abatement measures pollutant abatement
|, development or on effects of traffic measures or effects
routing of traffic routing

create national trend
scenarios



3 Application areas

Application areas — example: Local Authorities

Berlin: NO, emissions

Senateverwaltung flr Stadtentwicklung - |
Il I; m

Emissionazn auf Hauptvarkehrestralken
2002 Stickoxide
[in Gramm pro Meter und Tag]
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I 4 Outlook and challenges

Outlook

« Maintain cooperation across authorities and countries to

a) increases the number of data hence improves the reliability of emission
factors

0) enables the coverage of a wider range of measurements
« Maintain data quality standard by

a) unified measurement criteria, i.e using standard catalogue on data collection
or measurement parameters

D) data processing
« Software and data maintenance should always be considered crucial
Challenges

* Incorporate new measurement techniques, i.e. PEMS and Remote Sensing

* Current focus: (i) updating fuel consumption by realistic values
(ii) identify benefits and limitations of Remote Sensing for HBEFA
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I 3 Application areas
Authorities teamwork for GHG emission report

« Germany reports emissions of GHGs (direct and indirect GHG) within the scope of
United Nations Framework Convention on Climate Change and the Kyoto Protocol

« The UNFCCC Reporting Guidelines and the Kyoto Protocol demands the
determination of institutional arrangements for GHG emission reporting in each
country (in Germany it is done by an “Agreement by State Secretaries on the
National System?”)
=> this determines BMUB (Ministry of Environment) to be in authority and the
German Environment Agency as requested Single National Entity

« Various departments within UBA gather data to their topics, i.e. emissions from
transport sector (in-house directive)

« All federal authorities are obligated to cooperate to fulfil legal tasks on a national

Because HBEFA and TREMOD are crucial to calculate emissions in the
transport sector as part of the national emission report the authorities of the
ministry of transport are obligated to deliver required data.




