
Agreement No. CE44/2011 (HY) 
Proposed Road Improvement Works in West Kowloon 
Reclamation Development – Phase 1 – 
Investigation, Design and Construction 

 
 

EIA Report (September 2013) 
 

Ref. 2512043A-REP-053  Parsons Brinckerhoff (Asia) Ltd
September 2013

 

 

Appendix 3.3 
Assumption and Input 
Parameters for EMFAC-HK 

  



Agreement No. CE44/2011 (HY) 

Proposed Road Improvement Works in West Kowloon 

Reclamation Development – Phase 1 – 

Investigation, Design and Construction 

 

Appendix 3.3 

 

Appendix 3.3-1 

Appendix 3.3  Estimation of Vehicular Emission for the Study Area by EMFAC-

HK 

Assessment Years 

The Project is planned for completion by the end of Year 2015. Another new roads 

project, namely the “Road Works at West Kowloon” shall also be completed by Year 

2015. Part of the new road works under the project CKR is planned to be completed 

by Year 2020 which are within the Project Study Area. Internal roads of WKCD 

development planned to be completed by Year 2017. Sensitivity test have been 

conducted to assess the worst assessment year between Year 2016 and Year 2030 

(both inclusive) as shown in Appendix 3.2. Sensitivity test indicated that Year 2016 

was found to be the worst-case assessment year within 15 years of the commencement 

of the Project even considering the planned CKR and WKCD projects. 

Model Years 

The calculation of EMFAC-HK includes vehicle model for 45 years. The starting 

model year is 45 years proceeding the assessment year for year 2016.  

Road Grouping 

Appendix 3.1 shows the road networks within the Study Area covered in EMFAC-HK 

(version 2.5.1) model and all the road networks are categorized into 9 road types. No 

cold start at the middle of roads other than road type 1. The road type 5 and type 6 are 

present in tunnel related road for CKR project only and not be considered for the 

worst assessment year in 2016. The road types considered in this Project are provided 

in following table. 

Type No. Road Type 

#Type 1 Local Road 50km/hr with cold start 

Type 2 Local Road 50 km/hr 

Type 3 District Distributor with 50km/hr 

Type 4 Primary Distributor with 50km/hr 

*Type 5 Tunnel Related Road with 70km/hr 

*Type 6 Tunnel Related Road with 80km/hr 

Type 7 Trunk Road with 70km/hr 

Type 8 Trunk Road with 80km/hr 

Type 9 Trunk Road with 100km/hr 

* Road type for CKR related road as presented in the traffic data of Year 2021 and 

Year 2030. 
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Speed Profile 

Based on the information from the Project traffic consultant, there is no major 

different on travel speed between vehicular types for specific type of road. However, 

speed limit of 70km/hr have been applied for heavy good vehicles > 15t (Vehicle 

Class No.08), non-franchised bus (No. 15, 16) and franchised bus (No. 17, 18). For 

public light bus (No. 11) and private light bus (No. 12, 13), speed limit of 80km/hr 

has been applied. The speed profiles for different road types are also provided in 

Appendix 3.1.  

Vehicle Population 

The vehicle population data (in Year 2010) published by EPD have been used for 

future assessment years in the EMFAC-HK modeling. The Year 2010 HK licensed 

vehicle population data are made reference to the EPD’s website 

(http://www.epd.gov.hk/epd/english/environmentinhk/air/guide_ref/emfac.html). The 

default vehicle populations forecast in EMFAC-HK v2.1 shall be used for this Project. 

Temperature & Relative Humidity 

The hourly temperatures and relative humidity profiles required by the modelling 

were provided from the meteorological station (at Tsim Sha Tsui) of the Hong Kong 

Observatory (HKO) in Year 2011.  The key assumptions (including vehicle 

population, technology fractions, hourly temperature and relative humidity) for the 

EMFAC-HK model are shown in Table below. 

Temperature and Relative Humidity Adopted in the EMFAC-HK Model 

HKO Year 2011  

  Temperature °C %RH (Hourly Average of Year) 

0000-0100 22.3  80.1  

0100-0200 22.2  80.6  

0200-0300 22.0  81.1  

0300-0400 21.9  81.1  

0400-0500 21.7  81.1  

0500-0600 21.6  81.2  

0600-0700 21.6  80.8  
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0700-0800 21.9  79.5  

0800-0900 22.4  76.9  

0900-1000 22.9  74.2  

1000-1100 23.7  71.1  

1100-1200 24.5  68.8  

1200-1300 24.9  67.6  

1300-1400 25.0  67.4  

1400-1500 25.0  67.8  

1500-1600 24.8  69.0  

1600-1700 24.2  71.1  

1700-1800 23.6  73.6  

1800-1900 23.2  75.5  

1900-2000 23.1  76.6  

2000-2100 22.9  77.6  

2100-2200 22.8  78.2  

2200-2300 22.7  79.0  

2300-0000 22.5  79.8  

 

Vehicle Emission Standard Implementation Programme and Technology 

Fraction 

The requirements of the Air Pollution Control (Vehicle Design Standards) (Emission) 

Regulations must be complied for all first registration motor vehicles in Hong Kong. 

Therefore, it is considered applicable for this assessment. 

The latest updated implementation programme of the vehicle emission standards in 

Hong Kong is adopted in this assessment based on the available data in EPD’s 

website (March 2013). The exhaust technology fractions have been made reference to 

the latest 2010 licensed vehicle by age and technology group fractions for different 

vehicle classes as provided in EPD’s web site 

(http://www.epd.gov.hk/epd/english/environmentinhk/air/guide_ref/emfac.html). The 

latest implementation programme and technology fractions adopted in the EMFAC-

HK are also provided in this appendix.  
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Vehicle Accrual 

The default “Vehicle Accrual” in EMFAC-HK v2.5.1 has been adopted for the 

assessment. 

Vehicle Kilometre Travelled (VKT) 

VKT is calculated by multiplying the number of vehicles for each of the 16 vehicle 

types by the length of road travelled in the Study Area for each road type. The hourly 

traffic flows for the 16 vehicle type for different road type were provided by the 

Project traffic engineer. The forecast traffic flow and speed fraction for Year 2016 

with 16 vehicle classes have been submitted to the Transport Department (TD) for 

agreement with the methodology of traffic forecast.  

Trips 

Trip in EMFAC-HK is referred to the number of cold start trip. Since there is no 

information on specific different between the local road in the Study Area and the 

local road within HKSAR, it is proposed to estimate the number of trips within the 

study area weighting by the VKT of local road within the study area and the VKT of 

local road within HKSAR. This can be achieved by applying the scale factor (ratio of 

the VKT within the study area and the VKT within the HKSAR) to the population 

within HKSAR (EMFAC-HK default population) for the assessment year. The scaling 

factor and the adjusted population are provided in this appendix. Since no cold start at 

the middle of roads other than road type 1, this scaling method has been adopted for 

road type 1 only. 

Vehicular Emission Factor 

The hourly emissions in Year 2016 (worst-case scenario) is first divided by the 

number of vehicles and the total distance travelled to obtain the local VKT 

information for each of road type for 16 vehicle types.  

For the calculation of emission factor for road type 1 (with cold start trip), “Burden” 

mode is used for predicting the vehicular emission of 16 vehicle classes. By applying 

the VKT ratio between the Study Area and the HKSAR to adjust the population data 

in the EMFAC-HK, the pollutants emission (in tonne per day) can be calculated by 

the EMFAC-HK for each vehicle type for road type 1. The vehicular emission factor 

is calculated by dividing the total VKT to the pollutant emission. 

“EmFac” mode in the EMFAC-HK is used for predicting the hourly vehicular 

emission of 16 vehicle classes for road type 2 to 9 (roads without cold start trips). 

Hourly temperature, relative humidity and vehicular speed for 16 vehicle classes are 
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the input parameters for the “EmFac” mode that the hourly running exhaust emission 

(in grams/km) can be calculated by the EMFAC-HK for each vehicle type for each 

road type. 

The calculated hourly vehicular emission factors in gram per mile per vehicle are then 

selected for incorporation into the air dispersion model.  The calculated vehicle 

emission factors together with the hourly forecasted traffic flow are used to calculate 

the emissions of the road links within the study area and the 24 hour emission for 

model input in this Project.  The calculation of maximum fleet vehicle emission for 

Year 2016 with 16 vehicle classes is presented in Appendix 3.4. The calculated 

vehicular emissions of NOx and RSP for different vehicle classes for different road 

types are listed below. Those zero emission factor means that no vehicle is forecasted 

for that type of vehicle for this specific road type. 



Notation for EMFAC-HK Model

Vechicle

Class No.
Vehicle Class Description Notation

1 Private Cars (PC) PC
2 Placeholder (P1) P1
3 Taxi Taxi
4 Light Goods Vehicles (<=2.5t) LGV3
5 Light Goods Vehicles (2.5-3.5t) LGV4
6 Light Goods Vehicles (3.5-5.5t) LGV6
7 Medium & Heavy Goods Vehicles (5.5-15t) HGV7
8 Medium & Heavy Goods Vehicles (>=15t) HGV8
9 Placeholder (P2) P2

10 Placeholder (P3) P3
11 Public Light Buses PLB
12 Private Light Buses (<=3.5t) PV4
13 Private Light Buses (>3.5t) PV5
14 Non-franchised Buses (<6.4t) NFB6
15 Non-franchised Buses (6.4-15t) NFB7
16 Non-franchised Buses (>15t) NFB8
17 Single Deck Franchised Buses FBSD
18 Double Deck Franchised Buses FBDD
19 Motor Cycles MC
20 Placeholder (P4) P4

21 Placeholder (P5) P5

Road Type

No.

Road Type Description

Type 1 Local Road 50km/hr with cool start

Type 2 Local Road 50 km/hr

Type 3 District Distributor with 50km/hr

Type 4 Primary Distributor with 50km/hr

Type 5 Tunnel Related Road with 70km/hr (CKR Project)

Type 6 Tunnel Related Road with 80km/hr (CKR Project)

Type 7 Trunk Road with 70km/hr

Type 8 Trunk Road with 80km/hr

Type 9 Trunk Road with 100km/hr

Appendix 5.3 - Key Assumptions for EMFAC Model



Population end 2010

LGV6 HGV7 HGV8 NFB6 NFB7 NFB8 FBSD FBDD MC

Petrol Diesel Diesel LPG Petrol Diesel Petrol Diesel Diesel Diesel Diesel Diesel LPG Petrol Diesel LPG Petrol Diesel LPG Diesel Diesel Diesel Diesel Diesel Petrol

2010 1 39,801 149 0 393 0 25 35 2,791 989 730 2,146 39 125 82 13 0 0 56 73 169 157 261 57 198 2,832

2009 2 27,134 81 0 361 0 25 48 1,704 644 356 698 13 75 326 1 0 0 61 81 161 114 227 42 57 2,464

2008 3 33,681 0 0 568 0 7 60 3,842 1,227 724 1,818 89 120 91 24 4 10 177 132 226 238 239 10 46 3,462

2007 4 31,952 0 0 335 0 4 186 3,227 1,079 564 1,517 60 50 263 2 0 0 75 109 190 154 199 9 67 3,668

2006 5 26,550 0 0 387 1 2 192 3,146 1,139 548 1,575 16 60 92 10 0 0 29 79 177 170 191 14 113 3,571

2005 6 25,838 0 0 447 2 1 65 2,988 1,150 579 1,604 88 1,072 212 4 0 0 29 34 149 154 230 23 50 3,711

2004 7 26,010 0 0 582 0 0 76 2,168 1,266 541 1,904 188 670 206 12 0 0 22 66 200 118 165 11 175 3,658

2003 8 21,123 1 0 1,429 4 1 49 1,536 1,064 350 1,354 125 331 221 23 0 0 20 89 304 129 163 14 191 3,187

2002 9 27,432 1 0 2,570 11 0 54 1,703 1,373 541 1,538 34 284 195 32 0 0 24 45 377 139 168 0 409 2,668

2001 10 29,641 0 0 8,856 7 3 140 1,984 1,534 421 1,490 155 15 108 22 0 0 69 3 403 232 135 3 360 2,082

2000 11 27,499 0 0 2,269 7 1 198 2,209 1,766 493 2,136 135 0 180 28 0 0 101 1 287 148 76 14 379 1,526

1999 12 22,015 0 0 43 2 3 57 2,220 1,297 451 1,277 171 0 21 36 0 1 74 0 209 166 73 24 486 1,526

1998 13 21,974 119 0 0 0 2 27 2,482 1,334 405 1,235 137 0 32 49 0 0 65 0 134 125 60 103 917 1,255

1997 14 23,722 260 0 1 1 1 6 2,668 1,975 589 1,842 142 0 9 39 0 1 75 0 115 92 21 4 749 1,170

1996 15 9,326 169 1 0 6 4 2 1,477 1,450 341 1,204 71 0 0 26 0 0 64 0 53 58 21 3 387 757

1995 16 6,501 199 1 0 37 29 4 1,274 1,205 397 1,026 55 0 0 36 0 0 102 0 28 42 19 17 379 546

1994 17 6,296 177 0 0 11 138 8 1,466 1,372 531 1,218 20 0 0 33 0 0 93 0 10 23 2 18 289 320

1993 18 3,413 179 0 0 16 182 4 1,449 1,444 650 1,189 6 0 0 15 0 0 61 0 17 7 10 15 97 198

1992 19 1,933 98 0 0 6 116 0 973 1,259 687 1,350 0 0 0 14 0 0 40 0 3 6 41 0 0 127

1991 20 957 161 0 0 9 65 1 311 400 384 783 0 0 0 0 0 0 38 0 0 6 30 0 0 85

1990 21 551 114 0 0 7 146 1 156 246 133 473 2 0 0 0 0 0 10 0 0 17 0 0 0 62

1989 22 396 77 0 0 10 91 0 38 175 99 375 0 0 0 0 0 0 21 0 0 7 0 0 0 53

1988 23 263 49 0 0 12 59 1 20 103 88 218 0 0 0 0 0 0 7 0 0 2 0 0 0 24

1987 24 166 34 0 0 5 46 0 4 39 38 157 0 0 0 0 0 0 3 0 0 1 3 0 0 15

1986 25 133 25 0 0 4 16 0 2 20 10 42 0 0 0 2 0 0 0 0 0 0 1 0 0 11

1985 26 79 7 0 0 2 1 0 1 2 6 45 0 0 0 0 0 0 1 0 0 0 0 0 0 2

1984 27 38 9 0 0 0 0 0 0 1 4 4 0 0 0 0 0 0 0 0 0 0 5 0 0 4

1983 28 29 7 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 2

1982 29 68 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 10

1981 30 78 7 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 22

1980 31 81 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8

1979 32 47 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7

1978 33 34 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2

1977 34 38 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1976 35 28 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1975 36 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

1974 37 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

1973 38 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

1972 39 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5

1971 40 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2

1970 41 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

1969 42 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

1968 43 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

1967 44 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

>44 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 3

FirstRegYear Age

PC LGV4LGV3 PV5PV4Taxi PLB

F:\Projects\IA11072 - Proposed Road Improvement Works in West Kowloon Reclamation Development\Report\EIA Report\Appendix\EMFAC_HK\Key Assumptions_EMFAC_HK.xls\Population June 2012
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Taxi Technology Group Fractions
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LGV3 Technology Group Fractions
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LGV4 Technology Group Fractions
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PLB Technology Group Fractions
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PV4 Technology Group Fractions
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PV5 Technology Group Fractions
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FBSD Technology Group Fractions
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% % % %

% % % %

% % % %

% %

% %

% % %

Model

Year



FBDD Technology Group Fractions

Pre-Euro with DOC Euro I with DOC Euro II Euro II with DPF Euro II with VEC Euro III Euro III with DPF Euro IV Euro V Total

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

100.0% 100.0%

82.5% 17.5% 100.0%

9.7% 90.3% 100.0%

100.0% 100.0%

94.8% 0.5% 4.7% 100.0%

30.0% 7.1% 62.9% 100.0%

0.1% 10.1% 89.7% 100.0%

10.1% 89.9% 100.0%

10.0% 90.0% 100.0%

5.0% 43.6% 21.9% 4.7% 24.7% 100.0%

0.7% 42.8% 9.0% 47.4% 100.0%

42.9% 8.9% 48.2% 100.0%

42.9% 9.1% 48.0% 100.0%

42.0% 10.0% 48.0% 100.0%

42.5% 8.8% 46.9% 1.8% 100.0%

38.8% 9.0% 43.3% 9.0% 100.0%

19.6% 4.3% 23.9% 52.2% 100.0%

100.0% 100.0%

28.3% 71.7% 100.0%

Model

Year



MC Technology Group Fractions

Euro I Euro III a

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% % %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

% %

Model

Year



HKO Year 2011

Temp Degree C(Hourly Average of Year) %RH (Hourly Average of Year)

0000-0100 22.3 80.1

0100-0200 22.2 80.6

0200-0300 22.0 81.1

0300-0400 21.9 81.1

0400-0500 21.7 81.1

0500-0600 21.6 81.2

0600-0700 21.6 80.8

0700-0800 21.9 79.5

0800-0900 22.4 76.9

0900-1000 22.9 74.2

1000-1100 23.7 71.1

1100-1200 24.5 68.8

1200-1300 24.9 67.6

1300-1400 25.0 67.4

1400-1500 25.0 67.8

1500-1600 24.8 69.0

1600-1700 24.2 71.1

1700-1800 23.6 73.6

1800-1900 23.2 75.5

1900-2000 23.1 76.6

2000-2100 22.9 77.6

2100-2200 22.8 78.2

2200-2300 22.7 79.0

2300-0000 22.5 79.8



Y  Y  Y  Y  

V  Road Type 1 Road Type 2 Road Type 3 Road Type 4 Road Type 7 Road Type 8 Road Type 9

  P   P

  P  P

  

    V

    V  

    V

    V

    V  

  P  P

  P  P

  P   

  P    

  P    

   

    

    

    

    

    

  P  P

  P  P

Daily VKT For Local (Study Area)



Y  Y  Y  Y  

V                

  P   P

  P  P

  

    V

    V  

    V

    V

    V  

  P  P

  P  P

  P   

  P    

  P    

   

    

    

    

    

    

  P  P

  P  P

 P       V          P       V          P       V          P       V         



Hourly Running Exhaust Emission Factors For Type 1 Roads From Burden Mode (Year 2016)

VKT Nox PM10

PC-TOT 29653 0.00149 0.00018

TAXI-TOT 25760 0.01784 0

LGV<=2.5t-TOT 154 0.00028 0.00004

LGV2.5-3.5t-TOT 5900 0.00695 0.00062

LGV>3.5t-TOT 3673 0.0105 0.00058

HGV<=15t-TOT 420 0.00142 0.00015

HGV>15t-TOT 1677 0.01072 0.00092

PLB-TOT 3865 0.0058 0.0006

PrLB<=3.5t-TOT 460 0.0001 0.00002

PrLB>3.5t-TOT 197 0.00023 0.00001

NFB<=6.4t-TOT 1277 0.00356 0.00032

NFB6.4-15t-TOT 1037 0.00536 0.00036

NFB>15t-TOT 884 0.00717 0.00043

FBSD-TOT 0 0 0

FBDD-TOT 2430 0.02779 0.00027

MC-TOT 2652 0.00125 0.00006

ALL-TOT                              80039 0.10046 0.00454

Nox PM10

g/veh.km g/veh.km

PC-TOT 0.050248 0.00607

TAXI-TOT 0.692547 0

LGV<=2.5t-TOT 1.818182 0.25974

LGV2.5-3.5t-TOT 1.177966 0.105085

LGV>3.5t-TOT 2.858699 0.157909

HGV<=15t-TOT 3.380952 0.357143

HGV>15t-TOT 6.392367 0.548599

PLB-TOT 1.500647 0.155239

PrLB<=3.5t-TOT 0.217391 0.043478

PrLB>3.5t-TOT 1.167513 0.050761

NFB<=6.4t-TOT 2.787784 0.250587

NFB6.4-15t-TOT 5.168756 0.347155

NFB>15t-TOT 8.11086 0.486425

FBSD-TOT 0.0000 0.0000

FBDD-TOT 11.43621 0.111111

MC-TOT 0.471342 0.022624

Road Type 1

Road Type 1

Tonnes Per Day

Page 1
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