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Vehlcle Increase 1n the world
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1,000
Vehicle ownership in the world 1998
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The trends in the second half of 20th century
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Increase rate of vehicle ownership by income level
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DG (Dargay-Gately Model )

O (Gompertz )
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DG ] ---
Characteristic(1) --- shape
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DG 2 ---

Characteristic(2) income elasticity

(p=-0.3 )

YVochiliitmnti KORAVY ASQSHT Inctitiite for Tranenort Policv St1dieec 2002



Vehicle ownership & income level of 12 countries




(v)

Estimation of saturation level

y 830 1,000
y 640 1,000

JPN: passenger car

y =640 (fix)

a=-44 (t-7)
B =-0.11 (t. -10)
0 =011(t 3

390 - 540
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Included countries in 4 group model

Gl
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g 2020 Forecasting results in 2020
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2000 2020
Comparison of vehicles ownership 2000 vs. 2020
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1960-2020

Increasing rate of vehicles

% per annum

7
5 "
0

00/90 10/00

Vochiliitmni KORAVY ASHT Inctitiite for Tranenort Policv St11dieec 2002



Gasoline consumption of passenger car

CO,
Mill. Tons etc.
400
CO, Nox
300 SPM etc.
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N
It gives our recognition and judgment a strong basis
to know the relative position of things by the comparison.

Which city isunder the best air quality ?
How much dose the transport effect it ?
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Three approaches and difficulties for city comparison

Approach Feature Factor

O X

Emission Emission rate X Volume
By sources

Concentration | Quality, 1tself Observation points data

O

Damage Final results Data sets of the independent
matter

[Lac of common measurement basc
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Comparison of air quality by existing data (WB-DB)

: 92 cities data

Worst 5:
(Chinese Cities)
o oo i (Indian Cities)
@ Pais | Mexico City
l Jakarta
W Tehran
|
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SPM micro g /m3
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Comparison of air quality by existing data (WB-DB)

: 101 cities data

30 —~ Worst 5:
T MAX 424 Milan

g 25 ' MIN 8 (Chinese Cities)
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Comparison of air quality by existing data (WB-DB)

: 88 cities dat
cities data Worst 5-

(Chinese Cities)
Tehran

Rio de Janeiro
Istanbul
Moscow

VE 55 @ Tokyo

DT @ New Yor
4 @ Pis
Illli-i_
HHHA e Hm . @
© O © O O
M DN
. i

O S
-

NO2 micro g/m3

Vochiliitmni KORAVY ASHT Inctitiite for Tranenort Policv St11dieec 2002



Cities average by world region

[ Developing C.
B ASIA(affuluent)
LIE.Europe
[IW.Europe

B N.America

[ Oceania
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Problems of comparison of air pollutants concentration

Inconsistency of comparative conditions

1. Area
ex. Tokyo; 1 3
NOx: ppm 58 51 47 38
107 106 98 88
2000,Year Ave. 29 20 21 53
2. Measurement
3. Representative indices

Year average. 24houre observation
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Comparison of total emission by existing data (UITP-DB)

Availability of estimation by sources

Ex. USA 1998

Particulates S02

Total 100.0 100.0
Fuel combustion, stationary sources 3.1 85.1

Industrial processes 1.1 14
Waste disposal and recycling 09 0?2
Highway vehicles 0.7 1.1
Otf hiehway 1.3 0.b
Miscellaneous 022 0.1
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Vehicles-km vs. CO emission

s Affluent cities
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Average total emission by world region

I N

Region Density Proportion of Emissions(QO, Emissions(Q0,
(inhabitants per  joumeys onfoat, SO2 NOx, VHO  SO3, NOx, VHO
hectare) by bicyde and by per inhalitant (kg)  per hectare (kg)
pubic transpart
(%)

JSA and Canada 19 14 237 3950
Joeania 15 21 189 2,800
Aestern Eurgpe 5 50 88 4800
Jentral and Eastern Eurog 71 72 89 4,600
Asia (affluent cities) 134 62 3l 3900
Asia (other cities) 190 68 &4 14,200
viddle East 77 27 215 15,000
Africa 102 67 148 8600
atin America 0] 64 118 9300




Problems of comparison of total emissions

In-distinction of estimation base

1. Area
2 Methods
3. Mode, coverage

Ex. UITP data;
Emissions; Total annual transport related emissions
in the metropolitan area.
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Estimation of total emission

Casel

Case?2 10%

Case3 20




Test of co-relation between total emissions and related factors

CO SO2 VHC
1. V Number/ha 044 0.38 0.61
2. v.km/ha 0.31 0.26 0.31

27 ( ) 043 052 0.46
3. Velocity -0.47 -0.54 -0.47
4. GDP per capita -0.49 -0.29 -041

t- S0O2-v.km/ha

2’ 56
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Method:

TE=Z; IN;{ZE; () -M; (v) ]

TE: (g/year.ha)

Nj: (Vehicle/ha)

Ej(v): (g/km) :E-V curve

Mj(v): (km/year) :Q-V curve
]

V: (km/hr)

(km/year)

Mileage distribution

0]

1 11 21 31 41 51
Velocity (km/Zhr)
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CO emission rate
(9/km)



Q-V curve:

UITP :
O N/ha
O (km/vehicle.year)
O (km/hr)

1 Assumptionl:

(AV)
50%
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E-V curve: 1986 1990

—+—4 cycle gasoline ——4 cycle gasoline

-=-Small & Middle size Diesel -= Small & Middle size Diesel
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(2

Composition of vehicles

passenger car
4 cycle gasoline engine  90%
Small size diesel engine 5%
Middle size diesel engine 5%

Motorbike
2 cycle gasoline engine  100%

( )
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. 4 cycle gasoline engine passenger car :CO

N/ha | 1000km/N | Kg/N Kg/ha

) 1241, 18.7 121

32.3 RN A 228
0.6
0.5

g 04 Average V.
:g 0.3

S 02 46 km/hr

o

0.1

15 km/hr

o

21 41 61 81 101
Velocity km/hr

121

Vochiliitmni KORAVY ASHT Inctitiite for Tranenort Policv St11dieec 2002




87
If the same model vehicles are running 1n the cities of the world.

T-score average of CO, NOx & HC emissions

87
Taipei Washington 34
Seoul Los Angeles
Ho Chi Ming City London
Bangkok Tokyo
Rome
Berlin 42
Mexico City Paris 45
Toronto 20
Melbourne 12
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Traftic volume & estimated total emission
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Average velocity & estimated total emission
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Case? 10

If traffic volume decrease by 20% in the cities of the world.

Taipei1, Seoul, Ho Chi1 Ming City, Barcelona, Bangkok




20
If the average velocity rises by 20% 1n the cities of the world.
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12

The 12 cities whose reduction rate of emission are bigger.

CO:94

7.5%

Bangkok
Jakarta
Guangzhou
Talpel
Shanghali

Ho Chi Ming City
Chennal
Beljing
Mumbai
Tehran

Kuala Lumpur
Manila

HC:19.7

17.4%

Mexico City
Cairo
Cracow
W ERIIE!
Marseille
Geneva
Tokyo
Sao Paulo
Hamburg
on
Vienna
Graz

:

5

NOx:6.8
10%
W ERIIE!
Cairo
Mexico City
Marseille
Cracow
Talpel
Bangkok
Sao Paulo
Seoul
Beljing
Tokyo
Geneva

San Diego
Houston
Denver
Atlanta

Ho Chi Ming City
Riyadh
Brisbane
Toronto
Copenhagen
Harare
Phoenix

Calgary
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CO

Average velocity & reduction rate (CO case)
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Conclusion







