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e Emissin tnventery

ethodology%used to estimate vehicle
'Sion Inventories in Hong Kong

= -aklng use of traffic data from TD, HyD

== and EPD’s surveys




E=VVOTTC vVereie emission
Estirements using Portable
EEEmission Measurement

System (PEMS)




ManionSsRIENENNING Usced In HK

EMTECH-Low

SEMTECH-Filter Sys

Analyzers

SEMTECH-DS (7 units)

SEMTECH-ECOSTAR (1 unit)

A&D portable FTIR (2 units)

SECTECH-Low CO (2 units)

A&D THC/Low CO analyzer
(1 unit)

AVL M.O.V.E. GAS PEMS (4
units)

SEMTECH-SAMPS (5 units)
& SEMTECH-Filter System (3
units)

AVL M.O.V.E. PM PEMS (3
units)

—

Measurement
CO, CO2, NO, NO2, THC

CO, CO2, NO, NO2, THC &
PM2.5 on filter

N20, NH3, CO, CO2, NO,
NO2 & various hydrocarbon
species

CO in low conc.

CO in low conc. and THC

CO, CO2, NO, NO2, THC

PM2.5 on filter

Real time PM & PM on filter

7

AVL PM PEMS AVL GAS PEMS
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NO measured by SEMTECH-DS & FTIR

—— NO [Meas. : Wet] [FS : 5000 volppm] Instant-Wet-ABS (volppm)

Wet NO iNOzw ppm
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Time, sec

NO2 measured by SEMTECH-DS & FTIR

= NO2 [Meas. : Wet] [F$ : 1000 volppm] Instant-Wet-ABS (volppm) Wet NO2iNC2zw ppm

100 200 300 400 500 600 700 200 900 1000

Time, sec
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B Internationalstandards - e ——
BRLL64.83/ELI0
BCFR 1065 Subpart J
dlng
BRlibrate at least once a day for all the gas

_a:nalyzers zero check every hour & audit every
== three hours

—
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g
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= linearity-check for all gas analyzers every 35
days
— flow meter calibration every six months

— eross-interference tests for various gas
analyzers every six months




‘Estimation of Zero Mile
*.mlssmn Factors (ZMEF) and

&= Deterioration Rates (DR)
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== 2 HOV>15t Euro IV-V1
-G Coach 3-Axes >18t Euro IV EGR
=17 Coach Std <=18t Euro IV EGR
—@—25 RT >14-20t Euro IV EGR
=—t=33 RT >20-26t Euro IV EGR
———41 TT/AT >14-20t Euro IVEGR
—a&—49 TT/AT >20-28t Euro IV EGR
~f=57 Ubus Artic >18t Euro IV EGR
~8— 349 NOx EMFAC2014 HHDT 2007-09 Euro IV, V
=350 NOX EMFAC2014 HHDT 2010-12 Euro V, VI
~———333 Bag2_NOX_2003-10+FederalHHDV
—— 334 Bag2_NOX_91-02FederalHHDV
e 158 SCR NFBS-D Euro IV-N
205 NFBS-D 1 Euro IV-N SCR MZ7804 Age=4 S=N AD=L

-208 NFBS8-D 1 Euro IV-N SCR MZ7804 Age=4 S=N AD=.
w209 NFBS8-D 1 Euro IV-N SCR NA2775 Age=4 S=N AD=.
~=210 NFB8-D 1 Euro IV-N SCR NA2775 Age=4 S=N AD=L

211 NFBS-D 1 Euro IV-N SCR NA2775 Age=6 S=N AD=,

==212 NFB8-D 1 Euro IV-N SCR NF9038 Age=3 S=N AD-=.
=213 NFBS8-D 1 Euro IV-N SCR NF9038 Age=3 S=N AD=L

214 NFB8-D -1 Euro IV-N SCR PE4713 Age=2 S=N AD=.







AL ACtivities

aele-lieensed data

= methodology in ATC was adopted with
EEnoadification

KT Py class - TD’s methodology was adopted
with modification

® speed fractions — VKT fractions by speed bins
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Frequency

Tybe of
Counter

pter mstallatiof™System

_—

Duration-of
Measurement

Once a year Recording 1 week in each

of any 3 month

1 week In each

of the remaining

9 months

Coverage at Once a year Recording 1 week

cordon/
screenline

Coverage
not at
Cordon/
Screenline

Surveyed
twice in 5
years

Recording
or
non-record

ing

1 weekday
(Mon-to-Fri)

INSALEC

—

-—

Data
Obtained

Daily &
hourly
directional
flows

Daily &
hourly
non-directiona
| flows

Daily &
hourly
directional
flows

Daily
non-directiona
| flows

I




aufion of Counting SESHORS

N Z0E3-ATC

Type of " Road Network

Station Major Minor Total
Core 30 3 38
Coverage 127 54 181

Total 157 62 219
Core 217 6 33
Coverage 218 53 el
Total 245 59 304
&are 37 6 43
Territories Coverage 242 45 287
Total 279 51 330
Total 681 172 8531
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Types-(dy

Essway (EX) and Urban (UT) /‘Ezural
__,5 Blirunk Road

_*rmary Distributor (PD)
_-;‘_-f"-'- form urban area’s major network

—_—

_--"':-ua-"

e District Distributor (DD)
e links districts to the PD
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Types+(L)

ebDistributor (LD)
BRRES Within districts linking developments to
-

-"-

-:i Rural Road

= Connects the smaller population
centres/recreation areas with major road
networks
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BOvVerage stations, AADT estimated by
BRe tise of the available information
RIECOre stations.

_— -
—

o —

%he core stations are clustered into groups
= —hased on the daily traffic pattern exhibited
at each counting stations, called road

[iInk groups.




a TINR Groups (2)

Road LinkK Group

Urban 1
Urban 2 (Major Road Network)
Urban 2 (Minor Road Network)
Urban 1

Urban 2 (Trunk Roads and Primary
Distributors)

Urban 2 (District Distributors and Local
Distributors)
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BT INR Groups (3) 8

e o Road Link-Group

Remote & Recreational

New Towns

Tsuen Wan, Kwai Chung & Tsing Yi

Recreational

Rural
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B Road Network

T’vehicle—ki ometrage (VK) for each
EEelink group (7) for each major road

= L

all core

*
+ L coverage,r,t coverage,r,t

oS AADTi,Core,r,t }

|,core,r,t
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ERoad Network
;\)ehicle—kilometrage (VK) for each road link
D7) for each minor road type (2) is

VKr,t = L r,t -
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Urban 1-HK Urban 2 (Major) Urban 2 (Minor) Remote & Recreational excluded-HK




Urban 1-K Urban 2 (DD & LD) Urban 2 (UT & PD)




Recreational excluded-NT




tlmatlon of VKT by Venhicle

Class
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BRCTE tTassification

- -
a a a
- -

{ed By manual counts for — 170 count
ERRS(TD & EPD surveys)

B o

‘e typical weekday each year

' =2t core stations and coverage stations falling on
a-cordon or screenline




il

@cating.on
propes:
Z0NESy

(Yee WO SlE
Bay) '

“Traffic oM
implemefEs
can thefs

evaluatess
& e
__;
e ‘”“,“_-:,‘.

rh"mC.i\MERA LOCATION FOR STATION NO.1819 HENNESSY RD & YEE WO ST
(PERCIVAL ST / PENNINGTON ST)

= vy
11100 | 08 S8 201

=4
5
4 1819
rEE w
(o} STR,
Eer
4’4’0’ 2016
473 =
9
W \/
‘%’ = 1212 3
=
% L7 E
% W 5
Y 2623 R =
% Pl z
B @
-
\'E,““E o
4 36 o =i\ =
oo
ceo®
ehl
1581
w.*'*";'%
Ve
o
STREE 5195-?'1
509““
~ 74 wh
¥
*ﬁb} \ O
4,
o
¥ A, lu&;
LN U, &
g g
N 5
Cp b L
& 4“?%' g
€5 I
LEGEND: (S q
¥ e,
O carmera location 04%/4’ &,} ~
~—= recorded raffic B .
—— counting fine Ao -
o SURVEY ON THE PERCENTAGE OF VEHICLE TRAVELUNG ON THE ROADS IN HONG KONG 2011 i 1819 J A
e

AT OB SO0 oo D S aa T T T TO-TOT TS 1810 oVA Ov




BRRLON OF VKT Dy Class (S s

RHOW of taxi at hr. at road type, at stn_,
Rgroup,

' =90 of taxi at hr,

r,t,i,m

' ' lgmp together to give VKT by class
® provide diurnal variations of VKT
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Data SQUICES

gngested speeds at 0800—093(Tfrom
BBs Car Journey Time Surveys

o~ -

*""_Speed limits (Highway Dept or TD)

Speed vs. volume/capacity ratio from
CTS-3




e
Peak Hour (1) s

LD

|s not null at a station,
c: Yolume In one direction, TV

= -segment Length x AADT / no of dirns

AADT i1s null at a station,
Traffic volume In one direction, TV
= segment Length x AADT / no of dirns
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Deak HOUT (2)

B Class, regioh linkgroup,, rdtype, and
g Speed,, VKMx

by class * % Traffic volume In one

—V/KMx within a region then lump together to
give speed fractions.
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NON Peak (1)

SLe— W

B U/

:-f limits (Highway Dept)

- Speed vs. volume/capacity ratio from
CTS-3







__,_E?Strlbuter
-;‘- =Erban District

_Dlstr|buter

— g5 dev-Te Primary
Distributer

Urban Trunk
Road

Expressway
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gnger Car Unit Conversion g

= Faetors

—
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gVehicle Type PCU Conversion Factors

Car i

Taxi it

Bus S

PLB oy

Light Van

Light Goods Vehicle 1o

Medium Goods Vehicle 2
Heavy Goods Vehicle 2.5
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Non-Peak Hour (1) s

BRIME]—average of trafficdo.in
EBERgErcar unitover each period by

HON

e

o

IR GIF]=vehoo™ [MF]*PCU/100

= TmaxMF] = veh% * a.m. peak hour
traffic flow in passenger car unit / AADT

[MF] Is found in TD’s ATC
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NON-Peak Hour (2

BE-limit-—= 50 km/hr, use congested speed to

AN J U \ -, w C) U

"ngested speed > 50km/hr, use congested
fpeed

T Ongested speed < 50km/hr:
=—n Congested speed > free flow speed: use spd
limit
B Congested speed < free flow speed
use VCnonPH / VCcongested
=[avgMF] / [maxMF]
to calculate corresponding speed for non-PH
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NOon-Peak Hour (3 )

B e limit > 50 km/hr. usé speed limit.

‘:I'ation of speed fractions for non-peak
e and non-peak nighttime was then
2 ‘ fiar to speed fractions at peak hour

Wg‘ —

—_—

' -'WiII use the data obtained during venhicle
emission measurements using PEMS













