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2. /% - BiRIEEITE

R : HK BRI + HFai=gllE (DTM)
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EEYNIN
TR
HIERIR
R
EHTHE
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FESHFAEEL(DTM)
5X-51&/ DTM

Arcinfo ASCII Grid
Whole_ HK_DTM_5m.asc
e

5m x 5m

290MB

+5m 90%E(EXIHE
20145618, 2BR%2015F1 BARSIR A
2017

201943H

'Hong Kong 1980 Grid’ & 'Hong Kong Principal Datum'

https://data.gov.hk/tc-data/dataset/hk-landsd-openmap-5m-grid-dtm
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2. 3k - WEITESHIE

1. BERDER: 2. IWEITE:
> <=100m: link > PBEHIZEN A
HKE%IX—)SI IEEEDTM > >100m: “ZlJ \ﬁzg/\']oom link > m,“\lﬁjﬂE%> 20m . Grade distribution
g TR,
Link2 BF9E o
%Eﬁi&}%iﬂ_ﬁ |:> 109 8 7 6 5 4 3 72(;7;.1:)(;‘.)2 3045 67 8 910
' HK 3D Pedestrian Network
ol —> .
5 8%

80%

HK 3D Pedestrian Network

T NiER K, SHRERER

75%

R L — — ———————— —_—
0 5 10 15 20 25 30 35 40 45 50 55 60 69 82

Grade difference (%)

96.54% RIEEZERIF5%

https://data.gov.hk/sc-data/dataset/hk-landsd-openmap-3d-
pedestrian-network
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2019FXIR3ZiBEIRE! (BDTMs

)
2019 X A5 @BIEEY (The 2019 Base District Traffic Models
BDTMs) HEHIEHA. FHIEETFSATURN suite (acronym for

Simulation and Assignment of Traffic to Urban Road Networks)
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A File listing EEE]
Edit
- Information for link: 1146 1147
20194E X AT EHAE! (BDTMs) e
Node 1147 is Priority
Fixed (cruise) time €.7 seconds - no significant delays
Distance 130.0 Metres
2016 Base CTS Model Nec Speed  70.0 Jph
cordon ma‘rices Downstream Stop Line Flows (pcus/hz): .
Matrix development Network development Denend st
1 ‘ : : } i
| Review & update Data collection ' Update Network Buses () 15.0 s
| to year 2019 | ! from 2015 to 2019 | comaciey 20000
: l : “ ‘ : ViC 49.8 %
I | I Update road-based public | Srerage Guese 5.0 pous
! Matrices expansion I [ nsports & residantial | Queue 7 stack  0l003
| ! ‘ ] T iminiel (FASS0) seep-line qeevo s the swart of che time period
b — — 1 ________ | l ] Fusl consumed 9.1 (litres)
I Check network integrity | Lanes 1
Initial BDTM matrices | = l S i asor zoad
No flows to/from (internal) zones or buses etc.
Innig'b%"“?wbm ear DISAGGREGATED BUS FLOWS (Demand in pcus/hr)
RO et | oeamar tom mmem e
matnx ca 'braﬁon Central sharsd lanes 0.00 0.00 15.00 0.00 0.00
Demand/Bctual Flows (pous/hr) by User Class:
User class 1 885.80 / 878.46
User class 2 102.76 / 101.91
Matrix adjustment Satisfy validation Network calibration 2943.65
criteria LIST GF BUS ROUTES THROUGH THIS LINK: 1139 37 0 11139
5712 1138 540 4734.48
m 8023 1139 160 1113.9
ik doaSins 138 | 1141 100 2017
1218 1142 140 6292.62
AGREEMENT NO. ;‘3 3112019 ;l:s& DISTRICT TRAFFIC MODELS FOR Figare No. ad I“~ 1148 1143 730 6337.73
BpE  URGAN AREA - 2020 (PoATE o 14 | 143 | 220 964.02
Ty S— L ws_|SYST .g'lo. 1142 1144 180 94748
Transport Department BASE YEAR MODEL DEVELOPMENT ““:;:' Tov = 703 S o 576l s
Pt \GREEMENT NO. TD 31172019 J CHIE0I5621 DOFRF41 CORLLIZINOVZY L -
- Orginal Sizo - A4 6010 1145 65 387.42
1142 1146 610 5345.14
T VAl v=5 N Eg/zu . Eg/ z %}—‘— Mes B3 Aoy
BDTM’I‘EE%E’\J&m B EHEEN: BRRREFE. JER JEE\ I\ s | 1w | B0 | oo
1151 1148 400 6016.21
N r‘—% a: R _Itj }-‘—1 —_I' A= \ é& 7011 1148 250 321.52
7029 1150 160 701.01
E§|x_>g|t|ia,|§| @EE&E;EO uss | s 600 8037.68
1150 1152 700 2154.39
1160 1153 400 3623.61
1166 1153 600 1464.77
1156 1153 450 2949.3

2000

4000




2. 7312 —— PN

- Bftx
- FREEBEMARRE., FEMARENGS (ZEWsEE. S3E8If)

- BUREKIR
- EHBKBMIREBER (snapshotimages, KETEHBEHE)

- HITos7T N AER Gk 2255 {7 T e | PR T e
«  https://data.gov.hk/en-data/dataset/hk-td-tis _2-traffic-snapshot-images 22.50_:—:‘. ; ,\/\\’~ ‘ e L,
+ Step 1: ENRIEE = noll AT
- Step 2: FiHRA as B SR -'*"*'“"'“”“ -
- Step 3: K w3 f_,/"
.+ Step 4: BIENGITS

e s avel QAT Fravernehis: on: 2 S A

113.95 114.00 114.05 114.10 114.15 114.20 114.25
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2. 7312 —— PN

Step1: E{$3KEY — |
. EREEITE &\\ %
. EHEFBE: 7/2024 — 10/2024 i

« $X:100s

+ MOBT MBI T 8244 2%22&?::
. 43EEER: 320%240 (4

& &
i

. ZEAFEEIBIS RERE. T, SEs I epvi——

- 2% EMFAC HK & BEEHMEXNFMRERIEN

T osx | D fik EMFAC HK & (BB XA 2
MC

EE3EZE Motorcycles.
PC FASRZE(BRZE, SUV, etc.). Private car.
SR% TAXI HAHZE Taxi.
LDB INBIZ=Z T Private light bus; Public light bus.
HDB ARBI=E Non-franchised bus; Franchised bus (s.d.).
FBDD WEANIZE Franchised bus (d.d.).
i~ LGV FRIER Light goods vehicle.

HGV BRI Medium/heavy goods vehicle. 10



2. 7312 —— PN

Step2: ZEHEIATI 4 | s crassimagesiinstances|precision| Recall inAPS0mAPS0-95
P ] . all 1329 2877 0.783 0.784 0.832 0.612

i PC 902 1428 0.833 0.851 0.893 0.642
HGV 467 574 0.883 0.861 0.921 0.728

4 HDB 69 72 0.837 0.569 0.718 0.619
&= TAXI 265 317 0.787 0912 0.904 0.661
. FBDD 186 207 0.841 0.816 0.876  0.703

| LGV 142 159 0.598 0.686 0.728 0.582

e YOLOvV10-x
e
- ISUFEE: 1860

e 4238 (from 7416 imagesss

. it 1861 LDB 39 39 0578 0872 0759 0.587
MC 77 81 0.905 0.709 0.855 0.378
Step3: {EBIRNE T — S
® cameras el - e et e G
. SEEIEMIR
PC_cam, HGV_cam, HDB_cam
s N— - = — ETYOLOSRIRYZEELL A
o« NOXHBGIFIETSE TX cam, FBDD_cam, ;0 4 or
" e e 1 LGV_cam, LDB_cam, MC _cam ‘"
S SNl weokday 1 (0-6)
3 B [ hour FEH (0-23)
sic i T ma %L PC o det, HGV_det, HDB_det, sy rimas .
. . oy T)C(:_g:t, FBGDD_ccj:Ieet, LGV_dZt ETIRNRSEIRIFELL

LDB_det, MC_det 51 (0.0-1.0)

-(C) OpénStreetMap contributors
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2. J3i& - FBAGEHE

Step3: {HBBGHE

« RERBLEIETEE
- EFBERANSZBRETES (The multi-target regressor stacking with Gradient Boost)
- BB
* n_estimators: 100
* learning_rate: 0.05
« max_depth: 3

=
___

" Average Relative Root Mean " ! J N i1 }'r
aRRMSE* g ared Error IPEREE A F R R AR aRRMSE = Z
1 lyl'.
1 al 2
RMSE Root Mean Square Error RMSE, = EZ (yf — 3',—;3
TSRS E B T =

N
1
MAE Mean Absolute Error MAE, = HZ'J’: -

12



2. J3i& - WREXI AR E RIS

MBZELLINER (VSP): BEIHIE8S | TS R AT

Emission factor (g/km) from EMFAC HK

/\

EF (g/km) to ER Speed (km/h) to VSP
(g/s) I ; (K\W/t) |

ER = f(vsp) when grade = 0

—

ER when grade<>0 — ERtoEF

% (KE + PE) + Frolling "V + Faerodynamic * V Av + sz + C‘v3
(OF= VSP =
M F PAN =]
- ER = f(vsp) o HESRIEH(E(S order) + 1EEREY
Y A N e el e o ZIFFE
ZIn order
—>'VSP _JER! *EF | | EF = ER * 3600 / speed pl 5z§2 d ;
= e e e e e e e S — — — = — — e ZSlx P_‘I;z oraer
Wipz T £ ot
: (@/s)  (kg/km) o LRI
%j VSp — f ( ) . co2 DZ: co? .2: co2
g <1 VsSp = - o o
NZ - o )'=fﬂ.UUDJHOP+0.t;g"r:iﬁoz£x£z+\7€:zas)1x+ 1.6675087 ::: E;" N ig X
| 13




2. J3i& - WREXI AR E RIS

2. vsp <= f(v=5)RYHERER

mass rate (gsec)

VSP (kW/tonne)

4. 1RE/NTF5km/hHYHEREF

700
600
500
400
300
200
100

[}

] 10 20 30 40 50 60 70 80

3. vsp > f(v=120)HIHERREE

Table 3-62 Midpoint VSP values assigned to selected operating modes for plotting purposes

Operating Mode | Vehicle Specific Power (VSP, kW/Mg)

2l 2

22 2.5
2 45
2 15
25 10.5
21 16,0
28 210
2 210
30 M0

5. iTE %

PC - CO2 ER Calculation and Fitting

x  Original ER
—— Flat Line (VSP < min)
10 4 — Fitted Spline

EF (CO2)
£y

Linear Extrapolation (from cubic slope)

vsP

emission factor

0.00225 A

0.00200 A

0.00175 1

0.00150 4

EF (NOX)

0.00075 4

0.00050 4

0.00025 4

PC - NOX ER Calculation and Fitting

0.00125 4

0.00100 +

X Original ER
—— Flat Line (VSP < min)
—— Fitted Spline
Linear Extrapolation (from cubic slope)

VSP

0.16

0.14

0.12 A

0.10

0.08

0.06

0.04

0.02

0.00 -

grade

— 0
— a

oA

speed

14
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PAZEH4]

0.15
0.35
& $ 9 ¢ o 04
g
foslH . B N
L
0.05
0.15 % %
0.05 0.0
PC HGV HDB TAXIFBDD LGV LDB MC PC HGV HDB TAXIFBDD LGV LDB MC
(b) B PC_pred B HDB pred | FBDD pred LDB pred PC_det HDB_det FBDD _det LDB_det
. HGV pred TAXI pred LGV pred W MC pred HGV_det TAXI det LGV _det MC_det
1.0
= 0.8 i _ ‘ "\‘ ‘ ‘
1] = i ' [_ 1 I ‘ lﬂ L l‘
£ ' B B | N B N B B
2,06 I LJ I‘ B
[=]
nl: =
% 04 - il
2 02
0.0

~
(]
-’

0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15

Hour of the Day
EEN PC pred HDB_pred s FBDD_pred LDB pred B PC_det
s HGV _pred B TAXI pred . LGV pred MC pred HGV_det

le 17 18 19 20 21 22 23

HDB_det FBDD_det LDB_det
TAXI_det LGV _det MC_det

Vehicle Proportion

7-18 7-19 7-20 7-21 7-22 7-23 7-24 7-25 7-26 7-27 7-28 7-29 7-30 7-31 §-1

Date

82 83 84 85

8-6 87

88 89 810

16
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1600

1400

1200
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3
i
2
1
o
o 20 40 60 80 100 120
speed
co
16 grade
—
14 — 0
— 4
12
10
g
&
. !/_
z
o
o 20 a0 650 80 100 120
speed
Cco
grade
10 — 4
— 0
— 4
8
&
4
2 !
o
o 20 40 60 80 100 120
speed
o
200 grade
— 4
175 0
—a
150
125
5100
075
050
025
0.00

e

20

40

speed

0.175

0.150

0.125

0.100

0.075

0.050

0.025

0.000

grade
—
—0

—a

100

120

grade

— 0
— 4

speed

100

120

175

125
f 100

75

0.0

grade
—_

NOX

100

120

grade

— 0
— 4

20

speed

100

120

PC
0.016
grade
—
0.014
—o0
— 4
0012
0010
1 0.008
0.006
0.004
0.002
a.000
] 20 40 60 80 100 120
speed
PM
06 grade
— 4
—0
05 —
04
% o3
02
- ¥
00
20 a0 60 80 100 120
speed
PM
014 grade
—a
012 o
— 4
010
0.08
th
0.06
0.04
0.02
0.00
20 40 60 80 100 120
speed
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coz2
grade
2000 — 2
— 0
— e
1500
& 100
500
0
0 20 0 60 80 100 120
speed
co2
6000 grade
—
—0
5000 .
4000
f 3000
2000
1000
o
20 a0 60 80 100 120
speed
€02
3500 grade
— 4
3000 .
— 4
2500
2000
1500
1000
500
0
20 0 60 80 100 120
speed
coz
grade
—
800 — 0
—a
600
400
200
20 40 60 80 100 120
speed

co
50 grade
—_
— o0
a0 — 4
30
t
20
10
o
20 40 &0 50 100 120
speed
co
grade
. —_a
-_0
—a
6
5
w4
th
3
H ¥
1
0
20 40 60 B8O 100 120
speed
o
8 grade
— 4
. —0
— 4
6
s
tha
3
2
1
a
20 % 60 80 100 120
speed
co
20 grade
— 4
35 —o0
—a
0
25
i 20
15
10
5
[}
o 20 40 60 80 100 120

NOX
grade
—a
—o0
—
-
o 20 60 80 100 120
speed
NOX
00 grade
—
—0
175
—a
150
125
%00
75
5.0
25
0o
20 60 B8O 100 120
speed
NOX
175 grade
— 4
15.0 -
—a
125
100
75
50
25
00
20 0 80 100 120
speed
NOX
e grade
—
—o
12 —
10
o8
06
04
02
0o
20 &0 a0 100 120
speed

grade
—a
008 o
—
008
0.04
002
000
20 o 50 80 100 120
speed
M
a7 grade
—_—a
06 °
—
os
04
03
0.2
01
0.0
o 20 P 0 %0 100 120
speed
PM
arade
0.5 -
—o0
—a
0.4
" 0.3
0.2
00
° 20 0 50 80 100 120
speed
oM
grade
—a
004 N
—
003
002
001
o 20 40 80 80 100 120
speed
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3. 58 - HEX

CO2 AM PM

» _ %
;& X \ €O, emissions

N g o J\ ) <25
/ ™ 25-7

AM: 1333.97 tons YO 7-16
16 -45

PM: 999.05 tons — >45

20



3LER — HEBR

CO emissions (kg)

¢ et el S ) PM emissions (kg) ! &b gt NOx emissions (kg)
<0.01 > . —< (.0002 N w — < 0,007
0.01—0.03 { 0.0002-0.0005 0.007-0.02
0.03-0.07 0.0005—0.001 - 0.02—0.04
0.07-0.2 ¢ 0.001-0.004 ik 0.04—0.1
— ().2 ———>().004

—— (). 1

1.80 tons

21

4.84 tons 0.05 tons



--- I EXIAFRAISIN

AM

CO2 Emission CO Emission PM Emission NOx Emission

Grade Consideration 1751 Grade Consideration 0.0304 Grade Consideration Grade Consideration
400 mmm With Grade 150 mm With Grade mmm With Grade mmm With Grade
I Without Grade =% = Without Grade I Without Grade .8 q I Without Grade

0.025 1

1.251
5 5 0.0201
8 1.0
& 5 0.015]
g 0757 =

0.504 0.010 1

0.25 1 0.005

0.00- 0.000 -

¢CO,: 1333.97 tons ( PC 33%, HGV 21%, LGV 18%) ¢CO2: 1139.28 tons ( PC 36%, LGV 17%, HGV 15%)
eCO: 5.65tons  ( PC 31%, TAXI 26%, LDB 19%) eCO:494tons  ( PC 33%, TAXI 28%, LDB 17%)
ePM: 0.09tons  ( HGV 34%, LGV 26%, FBDD 22%) ePM: 0.07tons  ( HGV 29%, FBDD 26%, LGV 23%)
eNOx: 3.12tons  (HGV 30%, LGV 27%, FBDD 19%) eNOx: 249 tons  (LGV 27%, HGV 25%, FBDD 22%)
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75 - REXIHEAISIN

PM

00 CO2 Emission CO Emission
Grade Consideration Grade Consideration
= With Grade L1751 mmm with Grade

4004 Bm Without Grade I Without Grade

PM Emissi

PM Emission NOx Emission

0.014 | Grade Consideration Grade Consideration
' mmm With Grade 031 mmm With Grade

0.012 I Without Grade I Without Grade

0 0104

O 008 4

0.006 4

0.004 4

0.002 4

0.000- ; .
‘.‘\(/ &L /\v-p

eC02: 999.05 tons ( PC 48%, LGV 15%, FBDD 12%)
eCO: 4.84 tons ( PC 39%, TAXI 26%, LDB 18%)
ePM: 0.05 tons (LGV 28%, FBDD 28%, HGV 17%)
oNOx: 1.80 tons (LGV 30%, FBDD 24%, HGV 15%)

eC0O2: 887.80 tons ( PC 50%, LGV 13%, FBDD 13%)
eCO: 4.31 tons (PC 41%, TAXI 28%, LDB 16%)
oPM: 0.04 tons ( FBDD 32%, LGV 24%, PC 14%)
oNOx: 1.49tons ( LGV 28%, FBDD 26%, TAXI 14%)
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emission ratio

3

°c 2 o =
> o ®w o

o
(N

0.0-
FBDD HDB HGV LDB LGV MC

=

|

AM

CO2 Emission

1.56

PC

TAXI
vehicle

emission ratio

--- I EXIRFRAYISING

CO Emission

o ¥
o o

° ©
» o

o
(N}

0.0-
FBDD HDB HGV LDB LGV MC

161

vehicle

PC TAXI

emission ratio

=
o
‘

e ©o ©
2 o o

o
(¥

0.0-
FBDD HDB HGV LDB LGV MC PC TAKXI

PM Emission
1.53

148

vehicle

o
o0

emission ratio
o o
» o

o
(N

0.0-
FBDD HDB HGV LDB

=
o

NOXx Emission

1.50 1.53

LGV MC
vehicle

PC TAXI

With grade

Without grade )

eCO2: HGV 56%, LGV 25%, LDB 9%
eCO: LGV 61%, HGV 50%, LDB 29%
oPM: HGV 53%, LGV 48%, PC 15%
eNOx: LDB 53%, HGV 50%, LGV 27%
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emission _ratio

3

=
o

°c o ©
2 o @

o
(N}

0.0-
FBDD HDB HGV LDB LGV MC

=

|

PM

CO2 Emission

156

PC

TAXI
vehicle

CO Emission

--- I EXIRFRAYISING

PM Emission

159

=
o
.

.o_
co

o
o

emission ratio

o
I

o
[N

0.0-
FBDD HDB HGV LDB LGV MC

vehicle

1.54

=
o
.

o
o)
.

o
o
.

emission ratio

e
~
A

o
(N

0.0-
FBDD HDB HGY LDB LGV MC PC TAXI
vehicle

PC TAXI

emission _ratio

=
(=}
‘

©c o ©
2 o o

o
(8

0.0-
FBDD HDB HGV LDB LGV MC

With grade

Without grade

CO2: HGV 56%, LGV 25%, LDB 9%
CO: LGV 59%, HGV 51%, LDB 27%
PM: HGV 54%, LGV 47%, PC 16%
NOx: LDB 53%, HGV 51%, LGV 27%

NOXx Emission
151 L33

PC

TAXI
vehicle
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4. 718 - BREZERERY

BRE BN AR TR EFIIBERI R ?

Energy rate vs VSP

20234F ETh HE R A A Y (IR v B 4 B A% PR R IGTAS)
0 SRR 20234 FREC T S A HY B T LY
6 F Y= 0.0035x>+1.8319x + 0.8473 :g{bﬁﬁpmgﬁfg

R2=0.9978

(HLIBR TP A B Y B 2 7))

g HEBEN /LR 03972 FEBH —f bk A 03972 @

% sTR A A TR

E kSR EE A A B LR WA B EEEE S = S L

[_— 1 )

z T waEEs - ( EOBEELUBLEE ., IOEERRERE
5_40 30 40 FREERR | C e es | Aamemctw )

e
() ZRECHRENBFEEHNIEEERESARNTEHSARRES -

@ ggiﬁﬁﬁgﬁﬁ NTLRBFARENUELERREATNESE - ERENNNBEEES TR EE8039TRAI =S (LK
k =

VSP (KW/t)
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4.8 — BRIZEERE,

No new registration of

fuel-propelled private cars R R E BB PRI AL k2
mcludmg hybrid vehlcles IRV
in 2035 or earlier x o~ IR, 518, RER

n 2050 Emlssmns

- « v Zero Vehicular
Q Before
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4. 11 - BEIZERERNE

80

-60)

40

()

(a) o 0,00 S g [ ]
g ~ Oy -
400 1 . i
- Q) @ =
6 — — u
Z 3001 = r
= . I — A I w=Om= (), Emission
& [ mh o | = = 2035 target
17 0]
= 2001 A A - == == Penetration rate
(1 P V' == EIES
~ A gy d o0 :
Q S TN TR SRR RN TR TREE TR S k] B _ B N B B B F F
« 100 1 - ]
|
] ] s
0 1 =O=0r e Oy yay 'y’ “
2020 2025 2030 2035 2040 2045 2050
Year

100 %o

0

(0

Electric vehicle penetration rate
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4. 11 - BEIZERERNE

0.5kg/kWh

- : — e

(b)

- 0.4kg/kWh
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