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China Road Transport Emission Model (CRTEM)
HBEFA China Expert Version [ *ﬁ%ﬁ‘iﬁiﬁliﬁj(
7ﬁ?’é(cmm\n)

Developed on

the basis of HBEFA Europe (Version 3.2), started in

2012, funded by GIZ. 2012 FE T BRYNHBEFA3. 2 AT &, GIZHE B

Focuses on greenhouse gas emissions (but air pollutants included)><

il %= AR
= Focuses on passenger cars (but other vehicle categories included)><
R AN AL
Pllot cities: Beljmg, Shenzhen, Tianjin, Harbin. dbE. R, .
BRI SELS W giz i e

Ly lﬁ%i&ﬂ_ﬁFm&i
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Localizing traffic situations for China

AZIE T E A3t

Localised
transport
demand data

HBEFA Expert Version / HBEFA China

Travel activity Specific GHG GHG
(vehicle km X emissions = emission
travelled) (e.g. kg CO2/km) (e.g. kg CO2)

Combine

Focus of work

ission factor
Fleet database

model iﬁF)ﬁl?%ﬁﬁ

Localised Localised
fleet traffic
Hik situationsZ< Hf

WAZIE T
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Are the HBEFA emission factors transferable
to Chines cities? HeerafiHE FoeE B FHMERA?

HBEFA emission factors Emission factors for
for Europe EXM Chinese cities F [E 3,17
st e Vehicle ,ﬁ b

fleet ZEJA ™

EE—

Comparable
(with adaptions)

EHY

Traffic situations
A IE T,

S

Must be
investigated!
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Adaption of traffic situation scheme:
by road types and congestion levels ( LOS)

BILAR: MRIEERRRENMEEE

Separation of traffic situations for Chinese cities by:

= Road types: Freeway/Expressway, I\/Iajor arterial, Minor
arterial, Branch f=ii#/ 3 18 /IX T-1&/ 2 B

= Level of Service (LOS) AR %% 7K~F based on congestion levels:
Free flow, Saturated traffic, Heavy traffic, Stop and go, Heavy
stop and go (defined by speed blns)ﬁ??ﬂﬂiﬁpﬁéﬁ

LOS 3: LOS 4.
Level of service Saturated Stop

traffic and go
Congestion level Mild congestion Modera_te

congestion

Unit km/h km/h
Highway/Expressway >55 40-55 30-40 20-30
Major arterial >40 30-40 20-30 15-20 <15
Minor arterial >35 25-35 15-25 10-15 <10
Branch >35 25-35 15-25 10-15 <10
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Development of GHG emissions factors based
on typical traffic situations for Chinese cities

o 3 T T A TR GHGHER R 1 & g

Collection of GPS datalli{ Analyses of GPS data4;#fr: Calculation of new

%GPS%E@ = Assignment to road %r;\gg%factors TSR
= Collection of GPS data types (map matching)

to record driving Hb [ L T 3 B4 2K R PHEM model

cycles by taxis tH %= = |dentification of

GPSE#E 1t 3% T

N typical driving cycles
= data collection in L -
= traffic situations HL
Beijing and Shenzhen:# T Ty R #
around 2,000 hours = Comparison with
of GPS data JL 5T )ik traffic situations

| Jﬂl_IZOOO%/J\EIjL%@E . included in HBEFAX Eb:

Expresswayl
Speed and RPA

power Engine speed

0 : : ;?
". g@ %&ﬂ%
obe ?g}’“
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o eeemon ¢ © HBEFA31
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Example: Expressways — Free flow: Selected top
20 cycles based on average speed, RPA and stop

share &% &% E
ZE LL 2R ) R 202K 0E B

RPA

0.25

0.20

0.15

010 —

0.05

0.00

ﬁo 2B~ ﬂ_A

Expressway: Free flow (LOS1)

P15 RPA%Mg
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120

Speed and RPA
o cycles from Beijing and Shenzhen o
* TOP 20 cycles
Identification of TOP 20 S 0
— cycles by using the method —_—
. R %msoz, co 00 o o
of least squares considering Q,ogzo:
o, 0o @ - o
average speed, RPA and ﬁ;gg;‘:’; g <o
percentage of stop time fi 5%,,;:‘5 o
N » AY ? o ° ©
FRAEREEROEE  WBTL
o° o" 0 cbo
=883 5%
é”gﬁio"f g ]
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Average speed [km/h]



Expressways — Free flow: Identification of
typical cycles for Chinese cities

3 T BB T

IR EHmR: P

Fuel consumption PC gasoline Euro 3

Legend:

Fuel consumptionin g/km

Eq

£

T 40

o o

& 30 - &30 -
20 4 20
10 10
0 . 0

0 100 200 300 a0 0

Time in sec
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Untypical driving cyclesF %! T35
B Typical driving cycle (pre-selection)#L 78 .y,
B selected driving cycle % 5E T

Second best fitting driving cycle XA T
" HBEFA driving cycle HBEFAf#i F .7,

BO
70
o
500
s

T A0

£
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Selection of Chinese specific traffic situations by
road type and level of service (1)

A AR 57K - 2 H

Expressway/Highway & 3% &

Key parameters><58 24

B FE R

m|

LOS 1: Free flow H HfiL

£

L7

|
1
"N\

AT T

LOS 2: Heavy B HitE

R

km/h m/s3 %
LOS1 71.2 0.09 0%
LOS 2 57.3 0.11 0%
LOS3 42.3 0.13 1%
LOS 4 25.8 0.17 7%
LOS5 12.0 0.17 26%
LOS 3: Saturated 1A
90
27

70
£ 60
50
g a0
o
&30 -
0 -
10 -+
o -
0

100

200

Time in sec

300

400

10

g VI 5 M
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0 G0
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Result: CO, emissions of standardized gasoline-
fueled passenger car (2002, 1.4-2.0 |) for China
8. FE/PEIRIHE(2002,1.4-2.0L) CO,HER

CO, emissions for a
standardized passenger car (2002, 1.4-2.0 1)

g/km
. be used
can be u —
600 co, emission factors o
for other Chinese €l .
" ok SR

i co, HriE T

338
300
200
100
0
z e g e o z Q o = o z Q o = o z Q o =) o
5 E E @ @ 5 E E > 9| 5 E E @ 9| 5 E E o o
= [0 [0 bl o = [0 (1] - o = (1] [u] - - = (L] (1] - -
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o = - [ [ @ = - © © o = - © m© o - = © @
\C = ] o o | = @ o o | (T = O o o | (T = O o o
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I 5 © © T 5 ® @ T 5 ® @ r 5 ® @
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(7)) © ()] © W © (0] @
[0 [+}] [+}] [oH]
T I T T
Expressway Major Arterial Minor Arterial Branch

Roadtype and LOS

INFRAS/FVT/MHKC | HBEFA: Localizing to China | 3rd of March 2016 | Philipp Wuethrich 11



CO, emissions of standardized gasoline fueled

cars Chinese and HBEFA traffic situations

.|

%

CO, emissions in g/km

iFnHBEFAB'J*ﬁ_ L. T co,H A+
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Application: CO, emission (arlgl air pollutants)
calculation tool in ShenzhenM ] #R¥lICO, (K%

5 3 HEBCH A TR

ANhZBEREAR CRIHESERE)

Transport Commission of Shenzhen Municipality

<

R EE(TIEN

N 2HhER B Aol K

EmifiE: 2014F0450sE 220420

i B
BW HE ZEER BESS T
Fif
FEABA->05 HA 495
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FEARR F-> 18 BEXHA 324
=
lsmm B>1o EAWA 313

x0 B4 ) //
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2. Software tool CRTEM/HBEFA China

CRTEM/HBEFAH [E #5448 1. A
Q:J:

3. Conclusions. &1 £
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Modules of HBEFA
“BR RA(EV)" I

“Expert Version” (EV)

B

HBEFA «Expert Version»& K4 HBEFA «Public Version» KA A

Fleet model

Emission factor database

oot [PT petrol <14L <ECE
:m:m {[PE peiral (1AL ECE1500
3P petrdd <1.4L ECE-1501 02 [<TAL__|FCP China®
[ PC-D-Ewo-3 }[PC petrcl <1 ALECEA503__[<14L___[PCP Chinadl
PC-D-Euro-2 i|PT peirl <1 4L ECEA1504 __ [<1.4L FCF Chinall
- PC-D-Eure-1 S|PC petrol <1.4L AGVEZ [CH]__|<1.4L FCP China 0l
W PC-D-Eurc-0 HPC petrol <1.4L conv other conf<1.4L PC P China-0
W PC-Altemative Fusl PT peirdl <1 4L Ucat [<T.aC FCF Chinall
PC-PEUcS 3PC perel <1 AL PreChna WC{<TAL___|PCP China 0
Fob s TP AL DT [T [PEP T
<14 <1.4
_i:::’; JPC petrcl <1 AL Cria2 AL |[FCPChnez
[PC petrol <1.4L China-3 <1.4L PC P China-2
PC-P-Euro-2 YPC peirdt <1.4L Chnad 1AL |FCF Chinad
W PC-P-Eurc-1 JPC peircl <T.AL Chinas 4L [FCPChnes
W PC-P-Eurc-0 [FC petrol <1,AL China & [<1.4C FC F China &
1990 1995 2000 2005 2010 2015 2020 2025 2030

v
g
g

1990 1995 2000 005 2010 25 2020 2025 2030 2035
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Data base tool provides user interface to access
the modules of HBEFA China/CRTEM
HBEFA China/CRTEMHA P L

) Emission factor ) . ..
Basic Fleet Traffic activity Emission
database

definitions model data model
ghmy  ppgm TRETIRER gk E M

@)l N /

Settings Definitions FleetModel EmissionFactors TrafficDataSets EmissionModel Library Extras

@ WVeh-Categories Yﬁ’ Yeh-Fuels IEI Veh-Segments ;g List of Traffic-Situations XYZ
1"" Weh-5izeClasses El WVeh-Attributes "Ef Weh-Subsegments | |yl Cycles of TrafficSituations
Countries | a Pollutants
® Weh-Technologies Weh-EmissionConcepts - a— Aggregate Traffic Situations
Countries Vehicles Vehicde-Segments TrafficSituations Pollutants
HBEFA

IZ sohe Ges l| chalt
g o :lmena t[EII]E aH dm e die m g-
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M. = Microsoft Access

Settings Definitions FleetModel EmissionFactors TrafficDatasets EmissionModel Library Extras

(2 Fleet scenarios . FuelEfficiency scenarios = 1 Fleet: calculate vehicle turnover ﬁ Analyse Results [Control-queries)

My TrafficActivity scenarios {7 sub Technology scenarios ~ | 2 Merge Fleet- and TrafficActivity-Scenarios ni‘] Analyse Results [Figures and Tables) =

‘i‘_l— EmissionConcept scenarios 3 Merge Fleet-, TrafficActivity-, EmConcept-, FuelEff-Scenarios Eﬂifgg’sﬁl,ﬁ G4, Define/select/edit traffic scenarios
Define SubScenarios Calculate Traffic ario / Fleet Comp. (complex v o) Edit Fleet Comp. [simplifie rafficScenarios

Zgl User-datapool

Definition of efficiency developments of new registrations Felected Country:
cN |

INPUT: reference pear and yearly reduction rates (e.g. -1% means 1% efficiency gain compared ta the previous year). The pragram then calculates the cumulative effects compared to
the reference year. [PS: the calculation is done automatically for the selected segment only; see options for recalculating the full scenaria).

Version FC BaseCorrection:
BaseCase ;I

Select FUEL - Reduction Rates-Scenario

FedAate_Scen Fuel Com_RedRate_Scen_Fuel 1] SortCode Define new scenario
defalt 0 annual comection factons i

Copy selected scenario

Delete selected scenario

Edit scenario name

Copy selected scenario to Library

Select Veh-Cat. Select Segment Select RoadCat: Reference Year [100%]):
LCw PC petial 1.4-c2L 1112 m 200 update selected scenario
HGY PL petrol »=2L 1113 Rural update selected segment/roadcat
coach P Hybrid petrolel medium [NOVE] nzz Urhan Option: copy pattern RC unspec to MW/RuralUrban I View data select pattern/all vehcat
ﬂ:{iﬂ?czlélse EE g;:z:: ?144}1 1 gl 12 View CrTab select.pattern/all vehcat
Ploseel>-l 1213 [ el

Year - Red - Usel - | CumulR - [C - [[a e ' + 120

190 -| o00% 100 137Z J n p

1581 0o0x 100 13T g g g [ é g g g é 1

1982 000% 1000 113.71% T o \‘\"_‘

1983 000 1on 11371% \N e oy

1984 000% 1000 113.71% \

13985 0.00%  1.000 11371% 20% Jr""u‘

1986 000% 1000 113.71% e 050

1987 0.00%  1.000 11371%

1938 000z o0 113nE w0 -

1989 AR RRRERAES 080

1330 0.00% 1000 11371% -

1991 0.00% 1000 11371%

1332 0.00%  1.000 11371% ot0

1953 000 100 11371% -

1334 0.00%  1.000  11371%

1935 000% 1000 113.71% \

1996 oooz| 100 11371 5% o0

1937 000% 1000 113.71% \

15938 0.00%  1.000 11371% \

R 000z 100 11371% T 000 e

2000 000% 100 11371% 3 & & E 4 g g

2001 e I A g E L E E'r E’r

2002 ooox| 100 11371% 0% . g0
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nterface for automatic import

ata from TDM

DMAZ & 37K 403
g
RS &

cregte  Fleet Emission DataTransfer
TDS  model model ToGIS

HBEFA wizards

Definitions FleetModel TrafficDataSets EmissionFactors EmissionMaodel Wizards Library

S B A I

Microsoft Access

=

Extras

(al

of traffic activity

E Import data from EXCEL files
Utility to import user data from Excel to HBEFA

Stepwise pracedure to import data from Excel:
Button 1. Select the directony where the data [XL5, <15k, C5Y) are stored which shall be imported.

[=button 3).

Button 3. List all sheets of the selected file (button 2).

> for C5W-Files: Select [mark] the sheet with the data which pou wart to impart. The name of the selected sheet appears in red.
> for ¥LS ar ¥L5¥-Files: the progam reads always the first sheet (if the file contains several shests)

Button 2. List all Files of the selected directory and then select [mark] the (<15, XL5x or C5V] file with the data which you wart to import. Double click on file name lists Al sheets of the file

Felected Country:

N =

1. Select directory  -->

2. List all files of selected directory; then select
[mark) the file [Excel or C5V) with the data to be
imported. [Double click lists all sheets - as point 3.).

3. List all sheets
Then select (mark) the relevant sheet.

[ Trafficvol (predefined)

Selected Sheet1kErmr

TC_TmpList_Shests

HDeleted
*

> Select import specification

|Imp5 pec_TrafficData_WehCat E|

Explanations and ufilities

View details of selected Import specification

Explanations about import of TrafficWVolume
data from CSW-or XLS-files

> Select Target TDS where the imported data shall be stored

[

Option: define new TDS Option: rename TDS

#Records in selected TDS:

l:l Update TDS List |

Option: delete TDS Option: edit TDS

> Import linkwise raffic vol data and store in inkwise format in target TDS

Option: View Input Traffic\olumes. Option: view IMPORT LOG file

Start Import procedure |

| »

m

=S |

MNum Lock
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Step-by-step configuration of emission

calculation HEBTHHE IZ 2P 2214

Emission Model: Select a TDS, then specify the parameters and let the program calculate the emissions.

example_aggregated

4. Select fleet [diz)agaregation
lewel in QUTPUT:

3a. Select pollutants:

3b. Select types of emission:

i i Y

3. Option cale. air cond. [PC):
3d. Select fuel mix/blend zcen.
Bazelaze CM
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1. Key elements for localising HBEFA for China
2. Software tool CRTEM/HBEFA China

4. Further steps
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HBEFA emission factors are based on the European situation but
are localized to Chinese cities for GHG emission quantification of
road transport. HBEFAFRTBLA] 32 T WM L300, (BN A [ 3o 22
HGHGHF M E BT | AL,

The traffic situation approach used for HBEFA allows a general
use of the emission factors — in different Chinese cities. HBEFAH]
ACIE T 07 1R AR AR 7 AT DS i S

Only if additional traffic situations are identified new GHG
emission factors have to be calculated = this has to be done only
once, afterwards the emission factors can be used for all cities 1%
LA T B TE g T E N, 4 75 ZE T BEOR R GHGHE Al 1
Emission factors for air pollutants are more complex = since air
pollutants depends on fuel quality, vehicle technology and
maintenance of the vehicles European emission factors can only
used after a review based on locally measured data (= see

further steps) =5 RYIHIHFE T B E R, B IHKHHR
R REE T AN RBGE R TR 57 e .
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Further steps for localizing HBEFA China (1)
RATHX
Current GIZ-Project (2015-2018) ensures further development of

FfafR T HBEFA ChinafJ Kix & &

HBEFA China GIZ 2015-201811 E

B GPSE I
i R R

Kt b [ 5K

AR 25 3 T 0

On road driving data collection, GPS
recording second by second

{

Driving data pre-process, map
matching

|

Develop local driving cyclesl/traffic
situations

Real measurement of typical vehicles
in China

|

Validate the PHEM Model to China
Context

Hh ] S 2R A 0 3

,\PHEW}-@%E

“European” Version
of PHEM

BRI PHEMAR ZY
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Using PHEM Model to generate

new emission factors

Emission Factors Database in China

Validation of PHEM for
China (CO2 and air

pollutants) H E PHEM#X

- see Presentation of
M. Rexeis

M. Rexeis¥i#4T B~




= Traffic situations for non-PC-vehicle categories3E %5 ZER I K13
18 T : Typical driving cycles for busses and trucks. Are included
in present version (based on analogies to PC) but need further
refinement by evidence from Chinese cities: 738 45 R bz Z5 ) i 7Y
TIOAEARAS B T/ N2 A T R K, /5 2 T
SEPRIE B AR 1B 1

)! B . =
T agw
iE 0.97 1 0.94
- @ e T 3 i
5 B 2
i 2 enmigxe &
IJ‘F"(J' /’—_
I e !
: s | B ]
| LUy L) E : ]
% Sy T g o () &3 %
14 i g I
Ti::a W, e ey AN

12185 FTREEHIE , 8
Route 121 arterial lane unblocked

32488 FTESERSRMYT |, 58

Route 324 arterial lane unblocked

Source: College of Metropolitan Transportation Beijing University of Technology

Fuel typesRE}2KHY: Evaluate existing fuel types (petrol, diesel,
CNG, LPG) and add new types (LNG, etc.). Update of assumptions
for electric vehicles (Plug-in-Hybrids PHEV, battery-electric BEV)1
DO ALk o SR FL ) R A T

Plus HAh: Training, documentation and communication¥5 I,

A= 20 1 A1 2 I
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