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— ijectlves of GHG emission monltorlng
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Monitoring of GHG emissions on city level
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How to calculate GHG emissions from motorized transport?
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“Structure of Emission Models (1 Z B

HEFORE AR 245 14

Fleet module ZE [\ Emission module HEBUiH B

Vehicle registrations Driving cycle
statistics (KBA etc.) Vehicle stock parameters
by subsegments

Emission factors per
- Vehicle vehicle category

performance and traffic situation

Specific mileages Mileage shares
(age, engine type...) (fleet composition) Traffic situation

Mileage Module HEfEfEEL

y

- Total emissions differentiated by
Mileage data

T.rafflc census, (road category, B E‘JEH_FE'I%Z:E X 5T
Mileage studies, traffic situation: » - Vehicle category, 4-7 glr==_
Driver surveys I ——— 0"3;) - Road categoryiliFiokM | umumer
- Traffic situation ##H,
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Fleet module ZE[\EiH Emission module HEUiH

~ -
“Vehicle registrations Driving cycle

statistics ; parametesgftty
N = bVeh:ocle stockt ©e Emission factors per
y subsegments Vehicle vehicle category
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and traffic situation
Specific mileages Mileage shares
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Mileage Module HE LR

Mileage data
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Total emissions differentiated by

T_rafflc census, e - B E‘]ﬁF]ﬁ(%Z:ﬁlX%Uﬂ: -
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Level B Advanced

Fleet module ZEpAEEHR

Vehicle registrations
statistics (KBA etc.) Vehicle stock
by subsegments

Specific mileages Mileage shares
(age, engine type ‘ao\\ (fleet composition)
oe
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Emission module HEiiEh

Driving cycle
parameter. oot® R\

Emission factors per
Vehicle vehicle category
& subsegment

emission
and traffic situation

Mileage Module EfEfEER

Traffic census Mileage data
Mileage st dies’ (TR e
ge stu , traffic situation;

Driver surveys vehicle category)

A 4

Total emissions differentiated by

B RIHREAR X R T -
Vehicle category, % | giz=—

\ 4

Road categoryiE B 5M!  uuseumuas
Traffic situation %, I

.
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Level C- Excellent
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Fleet module ZEpAEEHR

Vehicle registrations
statistics (KBA etc.) Vehicle stock
by subsegments

~ Specific mileages > Mileage shares
(age, engine type...) (fleet composition)
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Emission module HEiiEh

Driving cycle
parameter. oot® R\

Emission factors per

Vehicle vehicle category
emission & subsegment

and traffic situation

Trafflc situation

Mileage Module EfEfEER

Mileage data
(road category,
traffic situation;

vehicle category)

Traffic census,

Mileage studies,
Driver surveys
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Level A Level B Level C
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Vehicle fleet
statistics
EI\G Tt
VKT data Local data for VKT per
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HI K21 55 2L oA 1
Specific mileage Default values Default values
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Traffic situations Default values Default values
BRI v Bl

06/11/2014 Page 10



\‘-\‘ ’7—7—’_/_7‘ V‘,/'/ -
——— i DT Deutsche Gesellschaft
,,,,,,, g fir Internationale
e N e zusammenar beit (612) GmbH

Overview

A

1. Overview of monitoring approaches ¥ il 77 11k Y
2. Example for Harbin PAP& /RIE A
3. Monitoring process and reporting ¥ Il i F A1k 2

4. Summary on data needs 4 75 3K & 45

06/11/2014 Page 11



FLEET
DATA
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- Monitoring Approach in Harbin (1)

ll\ﬁ$%ﬁ‘§gjﬁﬁ- Statistical data of Passenger Car
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RAIFEE Enginee
ZE % & Number

ZEHEE Enginee
Capacity

ZE %S Number

<=14

10352

>1.4&<=2.0

11448

5574

7503

9354

4415

7488

8225

Vehicle stockZ:
WA =

* by Segment (small,
medium, large) A
FBrR O~ H, KO

* by age %%

4596

6466

5028

2251

5664

3139

1452

6843

>1.4&<=2.0

3034

>2.0

1213

<=14

6386

>1.4&<=2.0

2190

>2.0

976

<=14

3213

NN N[OOI |O|O[A[R]IDR|IW|W|WINININ (=[]0 |0 |0

>1.4&<=2.0

2043

= Data has to be investigated every year

B FEEGENARAEERH
= Also for taxis & T HHE

>2.0

1085

Page 12




Activity/VKT DATA

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (GIZ) GmbH

* Mileage per vehicle
category TP AEAHR
RARIAT B B AR

* Mileage per segment
BERASF NI4T
Ih R

» Age dependency of
mileage

HLRE (1 2% 52 i

G5 || [ o o T = T T T E e I T R I T T TV
2013120001 & 15604801935 % 36-45 AKF[2010-6 PN 25 16.0 50000 15000 0 EFHE
2013120002 5 % 26-35 AKE2012-10 PN 23 13.3 15000 10000 10 EFBE
2013120003 0451-86662873 5 6 2012-9 SR 2 il 16.0 11000 5000 0| ET3E
: 713945095293 5 2010-3 b =R 2% 1.6 ¥l 16.0 8000 3000 0
0451-88076405 5 2007-12 Je i 2/ 13.3 70000 6000 10
S 2010-5 JEZ 1.6 il 6.7 60000 10000 30
'S 2009-10 FK 1.6 il 10.7 40000 8000 1
2013120008 & 2013-6 Wikl W) BE 4800 0 0
2013120009  * AEE2013-6 Ahhmd 6000 0 0
2013120010} 15904515157 % REF 20077 A 53000 10000 0
2013120011 % "13796767668 i) BEE2009-6 AL 55880 13000 10
2013120012 18646236959 il AEAE2013-6 AR 6000 0 10
2013120013  * 804637369 il AEAE 2013-8 AR ST 4500 0 0
2013120014 5 "13359519111 # BEFE2009-7 50000 10000 0
2013120015 & "13946139349 # AEE 1200 0 0
201312001 715046688801 S ; 1000 0 0
2013120017 & 48539 10000 10
2013120018 & 20000 15000 10
2013120019 & 3000 0 5
2013120020/ & 6000 0 0
2013120021 & 13946067706 10000 20000 10
270000 83000 20
7000 0 0
38000 10000 0
39000 15000 0
120000 15000 10
2013120027 & 13000 6000 20
2013120028 & ;5 49000 30000 20 HE
2013120029 BEE 20122 15000 7000 5 b T3
2013120030 REE 2013-1 23000 0 30 HE
2013120031 § AFKTE|2013-12 3000 0 20 HE
2013120032 % BEE2010-5 30000 8000 10 B F3E
2013120033 13936187883 AKE[2013-10 1800 0 0 EFHE
2013120034 13845045522 i) BFEE 20038 180000 10000 0 T3
2013120035 13845076615 # BFE 201210 22000 2000 10 B F3E
2013120036/ & BEE2010-5 41000 10000 0 T3
2013120037  § 13936370477 % REFE 20133 7928 0 1 EFBE
2013120038  * 13836035025 i} RFEE  2012-12 18000 0 5| LT3
15331945617 % AFEE 20104 50000 25000 1 BT
1276A]RK" L2 E A 2019_5 27000 10000 1 b EHE

= Data to be investigated

every year g SEHL

= Optimised sample size fi{LFEAE
= Data for taxis is needed L ZEH 35t = 6 75 HY

06/11/2014

HEEH

Page 13

(HHEEAR




- Analyse traffic activity data for the city territory
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P
Calculation of total VKT by vehicle type and average VKT per vehicle

AN ZE AR AL B VKT U S A B 2

DA
Number of vehicles ]—

—— X

Vs

Average annual VKT per
vehicle

\

Only considering mileages on
the territory

VKT

( Calculation of total VKT by road types and counts

B R R B VKT &

Average daily number of|
X cars on road type n -

Total length of
road type n

Daily VKT road
type n

]

_ X365
days

> = Annual VKT on
- road type n

J

n=road\
type Y

Annual VKT for city‘s territory
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" Traffic Situations (15 Step) giz pe..

Approach for split by road type

« Average daily traffic volume (ADT) per road/vehicle type (from counts)
« Network length per road type (NL)
« ADT*NL = Avg VKT per road type

« > estimate for VKT shares per road type

Analysing ADT per road type:

Counts c
« Way 1: Using standardised daily Xpressways

variation of traffic volume per
road type

« Way 2: (Own) counts per road type
for one year (minimum of 3 counts Maj. Arterials
per road type for 24 h)

Page 15



T At A ) / - Deutsche Gesellschaft
Trafﬁc Sltuatlons Da|Iy variation’ of trafﬂc volume per road type (J1Z &iimsia

aaaaaaaaa beit (GIZ) GmbH
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Approach for LoS-shares (per road type)
AR 57K BBl R T (R —iE g2 i)

Select road links with traffic counts and speed data (e.g. from GPS)

PR B AL DA ST R Y TE B

Daily time variation curve for traffic volume and speed

AZ 18 A R H AR s

Veh/h km/h
1000
800 LoS 1
600 LoS 2
400 LoS 3
200
LoS 4
0

1 2 3 4 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Time of day
Share LOS 1 = vol LOS1/Total Vol etc. ...
i Traffic Vol —Speed H&%7J<¥1 Hﬁ@] = vol LOS1/I'§,'\VO|
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e ‘:*M\Qnitoring"A‘bproach in qu/b.in”(?;/)‘ gl y Ao
Bus fuel-consumption.data (top-down approach)
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PRI (3) ARFEHIE (B L T

ZF 4 ¥ R
8 Age ’ o
%#& Bus Route e ii?isgt: (:)eh Lﬁjﬁ%ie)(lru T
14 24 3 A% 54 6% 74 84F 9% s yP yp
! 27 EiEE | KRS (ONG) 27
2P 30 EEE KRS (ONG) 30
K 20 ZEE  |[RRS (ONG) 20
3 30 LEE S (LPG) 30
4 3 3 17 LEE @S (LPG) 23
5 40 n \\ ZEE KRS (ONG) 40
6 35 \O EEE XRS5 (ONG) 35
! 34 ﬂq-,\““p‘“ .\ \ LBE KRR (ONG) 34
8 40 4 PAW oLV -\ \ BEE KRS (NG | 40
? 23 \ A Sl g \N\ ) \ L@E KRS (ONG) [ 25
10 40 bﬂS_G'ﬁ_‘ %gﬁ?‘% 2 LiEE KRS (NG | 40
1 38 \\ for- :}?%;\#:\*/ LEE  |RMS (N8 | 38
12 30 \% _ EBE XRS5 (ONG) 30
13 40 \ /f 73{" - EEE KRS (ONG) 40
130X 5] 19 | \16 EEE KRS (ONG) 35
14P 45 _ EEE KRS (ONG) 45
14K 1 16 TEex KKK (CNG) 17
15 30 EEE KRS (CNG) 30
16 30 EEE KRS (ONG) 30
17 30 ZEE KRS (ONG) 30
18 30 LEE S (LPG) 30

= It must be clarified that the whole bus fleet in the city is covered

WA, T A TR A3 7 AR5 RS E
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Summary of Annual Data. Needs for g|Z ooty
Monltorlng Approach in Harbin

M 7R VRS W I 7 =0 B SE s 75 oK L 4

Level of Default values %wME Default values f%J(L)\{E

vy
c
7]

Passenger cars /M &4 Taxis HHZ%

>
<

Id

Yearly survey of VKT: 1.000 cars Taxis companies should be deliver the data
differentiated by engine size

vehicles VKT 4 i . L L 24 2 R
$1¢$%VKT R ) 31 4K /N 100048 2

Collecting fuel sale data
SCER IRt 4 5 B

Top-down approach: H i %

service OR: Detailed research on LJS based on floating car data
% 4% 7K~ BE: RERIEFPIEFH A ERSKFE
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" Monitoring Process il 72

4

giz
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| Overall tasks ’

Main working steps

Define monitoring objectives and assess ‘ Analyse basic data availability

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (GIZ) GmbH

U

pdate data
sources and
adjust
calculation
methodology
if suitable with
improved basic

E %1 . Task 1 suitable monitoring boundaries
s S 7 Preparat.ion _of the l l lr
He ] ﬁ% monitoring : Document main
Define monitoring boundaries and calculation methodology € =| data sources
_ v v |
Collect basic data for transport activities Determine adequate GHG
: emission factors
1%%2 H : i l T
B ES el Calculate transport activities
A2 105 00 Starting the GHG ! |
monitering Calculate GHG emissions in the monitoring boundaries
‘ol | ‘i
Prepare the first GHG monitoring report
[ Update basic data for transport Check availability of
/ff% 3: activities and emission factors : 1 improved basic data
; :
%m ﬁ% ﬁ f@E Regu1l-aarsLl|< pc?ating l
%ﬁ /El?:%ﬁg of GHG - Calculate GHG emissions in update
T BRI calculations and years
:Hi He monitoring reports l' ‘ i
= v M
06/11/2014 Prepare regular GHG monitoring reports
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N 3
o i PN 2%
1. Obijectives for Monitoring % il H #x imaschit el
2. Boundaries %4k () O
2
3. Methodology of calculation it % 77 =
4. Basic Data and data sources

St A AN E R
5. Results of analysis 25 573 #7
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Summary Data needs

Sk FEEER

Vehicle fleet data (Police)
as detailed as possible

Al GE AT N E (&)

VKT survey (Transport Authority)
VKT of inhabitants
VKTIH% (*‘ME) E%VKT

4
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Traffic counts VKT by road type
(Traffic Management Bureau)

EWME A AEHEEHIIVKT CEE R

Counts

Expressways Q %

P Y \0\ A)
&0 G

§

Maj. Arterials

Fuel consumption of busses
(Bus Operators)

NAIRFE (2B E ~H])
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» Contact Details Bt % 5 =

Deutsche Gesellschaft fur
Internationale Zusammenarbeit
(GlZ) GmbH

W TEE E PR AR

Daniel Bongardt &%

p: +86-10-85275589 Ext.: 406
e: daniel.bongardt@giz.de
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Backup slides: Data Sources in Germany
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Data availability in Germany (examples)
From traffic census ...

* Yearly automatic traffic census » Regular manual traffic census on
on motorways and highways highways, state & district roads
(3°000 counting stations) (>34‘000 counting stations)

g [ Karte | satellit [ Hybrid |

¥ Gorzow
14 Jielkopolsk

B0 /]
5 By

&
o d
A Y
Ty
)
Praha
{+]
P7en o
A

#9

{ - 1\ !
) K

f
o 08
'\ o
oD, QY
8 10 (4 ;

Ceska repu
(Czech Repu

e.g. Brandenburg:

H¥Osterreich 933 counting sations in 419 municipalities

lion (Austria)

Sources: BASt, federal state of Brandenburg Page 25
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n Germany (examples)
From traffic census to local traffic volumes

* Periodic derivation of road-specific traffic volumes based on the
traffic census data

Germany Federal state

&

< 0

)

= 900 - 5000

5 '- ‘-:7 s & L- A S

s Loges WKL
AL\ L e = A 7
‘ 10001 - 20000 LIS AN = S
(%, = 20001 - 30000 ‘\Eﬁ %‘Eﬁ;‘mﬁ;&;’%ﬁf NS

‘ﬂé { ) 9 o N I
PSS L <]
) <. } "

on S5 54:%«» 5
e

Sources: BASt, Hessen Mobil, Geoportal.Bund Page 26
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Data availability in Germany (examples)
Municipal transportation planning models

Trip generation & distribution (origin-destination)

Choice of transport mode (car, public transport, bicycle, walking)

Trip routing in the transport infrastructure network
Travel demand modelling in Braunschweig

Stréme im Motorisierten Verkehr (MIV+0V)

Werktag Mo-Fr

Trip routing

Strome im Offentlichen Verkehr (OV)
é B ad Werktag Mo-Fr i L

Source: WVI 2009, 2012 Page 27



Household surveys

* SrV ,,Mobility in cities”
* 46 municipalities
110000 persons

s &

Rosto
p

Source: Prof. Ahrens, TU Dresden, 2009
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Mobility behaviour of inhabitants
e.g. modal split for different trip purposes

eigener Arbeitsplatz

Einkauf/Versorgung
Freizeit
Schule/Ausbildung/Kindereinr.

And. Zweck inkl. dienstl./gesch.

0% 20% 40% 60% B0% 100%

mzuFul = Fahrad =MV =OPV

e.g. trend of passenger-km per day

N
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“Data sources for emission factors in Germany gIZ L o

Emission Factors for motorized transport
are extensively harmonized in Germany.

e Road transport
Specific energy consumption and CO,, CH,, N,O tailpipe emissions
=> HBEFA (Handbook Emission Factors for Road Transport)
=> TREMOD

O Rail, water and air transport
Specific energy consumption and CO,, CH,, N,O tailpipe emissions
=) TREMOD

e Upstream GHG emissions for all relevant final energy carriers
(diesel, petrol, cng, lpg, electricity, ....)
=) TREMOD
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