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Summary and Conclusions

The twelve major and mega cities examined in this
study share, to varying degrees, features that render a
significant threat to their populations from air pollution.
These cities have extremely large population numbers
and are extensive settlements encompassing areas of
extremely high population density. Industrial activity,
traffic volumes, the density of residential and
commercial development, as well as specific prevailing
geographical conditions, have led to an intensification
of air pollution problems that have acute and chronic
detrimental effects on human health through the
degradation of both outdoor and indoor atmospheric
environments. The management of these air pollution
problems also poses huge financial,  technical and
logistical problems for urban and national authorities.
Furthermore, current trends in urbanisation do not
suggest that there will be any rapid abatement in the
problems posed.

In order to arrive at conclusions from this study,
a logical framework as the basis for further action is
required. This will form the basis of any improvements
in atmospheric conditions, and human health and well-
being, through technical and managerial support and
strengthened capacities to deal with the problems.

5.1 A Logical Framework for
Urban Air Quality
Management

A useful framework for management of urban air
pollution is the classic Driving force – Pressure – State
– Impact – Response (DPSIR) framework (EEA, 1999)
(See Figure 5.1) . Specifically targeted economic
instruments have strong direct (e.g. environmental
taxes and subsidies) and indirect (e.g. prices and costs
of raw materials and products) effects on the pollution
system, and its abatement. Those cities within the
study with the highest level of economic development
are those that appear to control air pollution most
successfully through regulation and defensive

expenditures.
The use of the DPSIR framework to examine air

quality management (AQM) in Asian cities
demonstrates the common problems and differences
that the twelve cities examined in this study are
currently experiencing. The driving forces are the same
for nearly of all of the cities - the rapid growth in
population accompanied by the expansion of the
transport and industry sectors. These two sectors are
the main catalysts of  economic growth and
development within Asia. However, the extent and
intensity of the pressure of these sectors varies with
each city and is dependent on the city’s level of
economic activity. The emissions of air pollutants from
these sectors are similar but reflect the dominance of
each sector within the city.

The main differences between the cities is in the
state of current air quality and the response taken by
national and local government in addressing urban air
quality issues.

The state of air  quality is ref lected in the
sophistication and coverage of air quality monitoring
systems and the degree of exceedence of WHO air
quality guidelines (WHO 2000; WHO 1987) or national
standards. Those cities which have a relatively
extensive air quality monitoring can measure the
exceedence of air quality guidelines for up to three
pollutants.

The response of national and local government to
manage the air quality again vary from city to city and
range from using CNG and LPG powered buses to
banning 2-stroke 3-wheelers.

5.2 Stages of Urban Air
Pollution in Asian Cities

Although air pollution problems in relation to levels of
development is a continuous relationship, the cities in
general can be divided into five broad groups based
on the severity of their urban air pollution problem
(see Chapter 3):



99

Summary and Conclusions

Stage 0 Pre-problem stage
Stage I Moderate and increasing levels of air

pollution
Stage II High but stabilising levels of air pollution
Stage III High to moderate and decreasing levels of

 air pollution
Stage IV Low and decreasing levels of air pollution

Stage 0 – Pre-problem stage
Before industrial development, the main source of air
pollution was from the domestic sector and light
industry. None of the Asian cities examined in this
study are currently at this stage.

Stage I – Moderate and increasing levels of air
pollution
With increased industrialisation,  urbanisation and
demand for transport, air quality begins to worsen.
The use of coal and other high-sulphur fuels is the
norm and leaded gasoline is used in the transport
sector. Management of air quality is rudimentary with
little or no systematic air quality monitoring. Control
of air emissions is minimal causing rising levels of
pollutants such as SO

2
, SPM and Pb. Some pollutants

frequently exceed WHO guidelines. Impacts on the
health and the environment are becoming apparent and
worsening.

Stage II – High but stabilising levels of air pollution
Levels of air pollution are high due to emissions from
heating facilities, electrical generators, vehicles
(including two-stroke vehicles) and small, medium and
large-scale industrial boilers. Concentrations of many
pollutants (SO

2,
 TSP, CO, HC, NO

x 
and O

3
) regularly

exceed WHO guideline values (WHO 2000; WHO 1987
for TSP) and the impacts are widespread and severe.
Rising concerns stimulate increasing efforts to manage
air quality by monitoring air quality and controlling air
pollutant emission sources.

Stage III – High to moderate and decreasing levels
of air pollution
Concentrations of many air pollutants are decreasing
as a result of efficient air quality management systems.
Reduced emissions have been achieved through the
implementation of various control measures (such as
switching to cleaner fuels in industry and transport,
and the testing and enforcement of stringent emission
and fuel standards), public awareness campaigns and
the development of more efficient public transport
systems. However, adverse impacts are still evident
due to photochemical smogs and concentrations of
TSP, NO

x
 and O

3
 still frequently exceeding standards.

Figure 5.1 The DPSIR Framework
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Stage IV –Low and decreasing levels of air pollution
Levels of air pollution are low and decreasing, air quality
is generally acceptable and acute adverse health
episodes are seldom experience. This has been achieved
by having comprehensive and efficient air quality
management systems and vigorous implementation
policies. Practices and standards commonly found in
air pollution management regimes in the Europe and
North America are in place (see Chapter 4).

5.3 Characterisation of
Emissions for Major and
Mega Cities of Asia
According to the AMIS
Database

Using the AMIS (Air Management Information
System) database it possible to calculate the average
concentrations for selected pollutants over  a defined
period. The data in AMIS are only available for 1990–
1999 and only include eight out of the twelve cities
covered in this benchmark report. Figure 5.2 shows
that Beijing,  Bangkok,  Kolkata,  Chongquing,
Guangzhou, Mumbai, New Delhi and Shanghai
experience high average concentrations of SPM with
New Delhi experiencing the highest concentration of
more than 400 µg/m3. In general, concentrations of

SPM are approximately double the concentrations of
PM

10. 
PM

10
 is therefore relatively low in comparison

with SPM, with Kolkata, Hong Kong, Mumbai, New
Delhi, Seoul and Busan experiencing levels of PM

10

above 50 µg/m3. However, not all cities have the
capability to monitor PM

10
.

The AMIS data are also presented in Table 5.1.
Although the evolution of air pollution problems in
relation to a city’s level of development is on a
continuous scale, cities can be clustered according
to their stage in the development of urban air pollution
problems (see Figure 3.2; Chapter 3 ).  The
concentration of PM10 provides a suitable indicator
for the extent of air pollution problems in each city
as this poses a significant threat to  human health
and usually reflects the general level of AQM within
the city1. The cities have therefore been grouped
according to the extent of their exceedence of the
US EPA National Air Quality Standards for PM10

(50 µg/m3) (see note b below Table 5.1) and whether
a city’s PM10 or SPM levels reported in the AMIS
database are increasing, stabilizing or decreasing.
For the purposes of this analysis, where PM10 data
are absent, PM10 concentrations were estimated as
half the SPM concentrations.

Figure 5.2  Average annual pollution concentrations (1990-1999) by city from the
AMIS database.
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Table 5.1  Annual average air pollutant concentrations a in selected Asian cities (1990–1999)

 
City      

 
SO2 

µg/m3  

 
NO2 

µg/m3  

 
SPM 
µg/m3 

 
PM10 
µg/m3 

 
Year of data 

 
Air Quality trend for 

PM10
b 

Stage of air 
pollution  

development 

Bangkok 14  32  220 NA 1990–1995 High but stable II 

Beijing 96  NA 378 NA 1990–1994 High but stable II 

Kolkata 38  32  388 234 1990–1997 High but stable II 

Chongqing 281  53  394 NA 1990–1994 High but stable II 

Guangzhou 57  NA 248 NA 1990–1994 High but stable II 

Hong Kong 20  59 94 59 1990–1998 Medium and 
decreasing 

III 

Metro Manila 30  NA 192 NA 1990–1999 Medium but stable II 

Mumbai 29  32  254 122 1990–1997 High but stable II 

New Delhi 26  49  481 227 1990–1997 Very high but 
decreasing 

III 

Osaka 22  64  NA 46 1990–1994 Low and stable IV 

Seoul 64  66  103 66c 1990–1998 Medium and 
decreasing 

III 

Busan 71  49  101 57c 1990–1998 Medium and 
decreasing 

III 

Shanghai 79  NA 250 NA 1990–1994 High but stable II 

Taipei 9  54  NA 44 1999 Low  IV 

Tokyo 21  66  NA 48 1990–1995 Low and decreasing IV 

Average 
concentration 

57  51  258 100 - - - 

WHO guidelines 
(annual average) 

50  40 
 

60-90 No 
specific 
guideline 

- - - 

 

No te s:
a The concentrati ons  are annual ave rages for industr i al , c ommercial  and re sidentia l areas.
b Where  there are  no PM

10
 data, i t is assumed that PM

10
 le ve l s are  hal f the  SPM le vel s for  the purpose s of the

c lassi fi ca ti on as:
‘High’ = more  than twi ce the US EPA  standard for PM

10
 of 50 µg/m 3 .

‘Medium’ = ave rage annual PM
10

 concentration e xceeded US EPA standard by  up to a fac tor  of 2.

‘Low’ = ave rage  annual PM
10

 concentrati on le ss than the  US EPA standard.
c The concentration of PM

10
 for Seoul and Busan i s based on the data after  1995.

NA: data are not avai lab le .
Source: WHO AMIS D/B (2001).

Table  5.2 summar i se s the  AQM, ac cording to the  DPSIR framework, for  the  ele ven c it ie s cove red in thi s report.
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 B a n g k o k 

 

B e i j i n g  

 

B u s a n   

 

 

D r i v i n g  

f o r c e  

I n c r e a s i n g  d e m a n d  f o r  

t r a n s p o r t a t i o n  –  v e h i c l e  

p o p u l a t i o n  i n c r e a s i n g  b y  a n  

a v e r a g e  o f  3 0 0 , 0 0 0  v e h i c l e s  p e r  

y e a r  s i n c e  1 9 9 0 . 

G r o w t h  i n  e c o n o m y  o f  1 0 %  p e r  

y e a r  f r o m  1 9 9 6 – 2 0 0 0  l e a d i n g  t o  

g r o w t h  i n  i n d u s t r y  a n d  

i n c r e a s i n g  d e m a n d  f o r  p r i v a t e  

v e h i c u l a r  t r a n s p o r t 

I n c r e a s i n g  d e m a n d  f o r  

t r a n s p o r t a t i o n  –  v e h i c l e  

p o p u l a t i o n  i n c r e a s i n g  b y  2 2  p e r  

c e n t  p e r  y e a r  s i n c e  1 9 8 9  a n d  

s t o o d  a t  8 6 2 , 6 9 9  i n  2 0 0 1 .  

 

P r e s s u r e  

E m i s s i o n s  o f  a i r  p o l l u t a n t s  f r o m  

v e h i c l e s  ( e s p e c i a l l y  P M 10,  C O ,  

N O x a n d  H C ) . 

E m i s s i o n s  o f  a i r  p o l l u t a n t s  f r o m  

v e h i c l e s  ( P M ,  C O ,  N O x,  S O 2,  H C  

a n d  P b )  a n d  i n d u s t r y  ( S O2)   

E m i s s i o n s  o f  a i r  p o l l u t a n t s  f r o m  

v e h i c l e s  ( P M ,  C O ,  N O x  a n d  

H C ) .   

 

S ta te   

S o m e  e x c e e d e n c e  o f  a i r  q u a l i t y  

s t a n d a r d s  f o r  T S P ,  C O  a n d  O 3, 

p a r t i c u l a r l y  a t  r o a d s i d e  s i t e s . 

F r e q u e n t  e x c e e d e n c e  o f  a i r  

q u a l i t y  s t a n d a r d s  f o r  T S P ,  S O2,  

N O x a n d  O 3 

S o m e  e x c e e d e n c e  o f  a i r  q u a l i t y  

s t a n d a r d s  f o r  P M 10 ,  a n d  O 3 

 

I m p a c t 

R e s p i r a t o r y  a n d  c a r d i o v a s c u l a r  

d i s e a s e s  i n  t h e  p o p u l a t i o n  

e s p e c i a l l y  t h o s e  l i v i n g  o r  w o r k i n g  

n e a r  b u s y  r o a d s .  C a s e s  o f  t h r o a t  

i r r i t a t i o n  a s  h i g h  a s  6 0 %  i n  t h e  

g e n e r a l  B a n g k o k  p o p u l a t i o n .   

C h r o n ic  o b s t r u c t i v e  p u l m o n a r y  

d i s e a s e  a n d  c h r o n i c  b r o n c h i t i s .  

B l o o d - P b  l e v e l s  i n  c h i l d r e n  8 0 %  

h i g h e r  t h a n  l e v e l s  c o n s i d e r e d  

d a n g e r o u s .   

N o  s t u d i e s  t h a t  h a v e  e x a m i n e d  

t h e  i m p a c t s  o f  a i r  p o l l u t i o n  i n  

B u s a n  w e r e  m a d e  a v a i l a b l e . 

 

R e s p o n s e  

S e t t i n g  a n d  e n f o r c e m e n t  o f  

a m b i e n t  a i r  q u a l i t y  s t a n d a r d s , f u e l  

q u a l i t y  s t a n d a r d s  a n d  s t r i n g e n t  

v e h i c l e  e m i s s i o n s  s t a n d a r d s  

( e q u i v a l e n t  t o  E U  s t a n d a r d s  f o r  

l i g h t  d u t y  v e h i c l e s  a n d  h e a v y  d u t y  

d i e s e l  v e h i c l e s ;  a n d  T a i w a n ’ s  

s t a n d a r d s  f o r  m o t o r c y c l e s  –  t h e  

w o r l d ’ s  m o s t  s t r i n g e n t ) . 

D e v e lo p m e n t  o f  m a s s  t r a n s i t  

p r o j e c t s ,  p a r t i c u l a r l y  r a i l  

t r a n s p o r t  s y s t e m s . 

R e g u l a t i o n  o f  s t a t i o n a r y  a n d  

m o b i l e  s o u r c e s  o f  a i r  p o l l u t i o n  

i n c l u d i n g  s t r i c t  e m i s s i o n  

s t a n d a r d s .  P r o h i b i t i o n  o f  l e a d e d  

g a s o l i n e  i n  2 0 0 0 .  C o n v e r s i o n  o f  

b u s e s  a n d  t a x i s  t o  L P G  o r  C N G .  

Pla n s  t o  r e d u c e  e m i s s i o n s  ( S O2 

b y  4 0 % ,  N O x b y  3 3 %  a n d  P M  b y  

3 4 % )  f r o m  2 0 0 2- 2 0 0 7  c o n t a i n e d  

i n  r e c e n t l y  p a s s e d  “ P r e v e n t i o n  o f  

A t m o s p h e r i c  P o l l u t i o n  o f  B e i j i n g ,  

2 0 0 2 ” 

A s s e s s m e n t  o f  a i r  q u a l i t y  

a c c o r d i n g  t o  R e p u b l i c  o f  K o r e a  

n a t i o n a l  s t a n d a r d s .  E x p a n s i o n  o f  

c l e a n  f u e l  s u p p l y ;  

i m p l e m e n t a t i o n  o f  S O2 c o n t r o l  

m e a s u r e s ,  m a n d a t o r y  

i n s t a l l a t i o n  o f  c a t a l y t i c  

c o n v e r t e r s  o n  c a r s  a n d  t h e  

o p e r a t i o n  o f  e n v i r o n m e n t  

v i g i l a n t e . 

 

Table 5.2 Summary of AQM in the  eleven ci ties  covered in this report according to the  DPS IR framework
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 C h o n g q i n g  D h a k a  

 

H o n g  K o n g 

 

D r i v i n g  

f o r c e  

C o n t i n u e d  c o a l  c o m b u s t i o n  i n  

i n d u s t r y .  R e c e n t  r a p i d  g r o w t h  i n  

t r a n s p o r t  a n d  c o n s t r u c t i o n  

s e c t o r s .   

H i g h  a n d  i n c r e a s i n g  d e m a n d  f o r  

t r a n s p o r t a t i o n  e s p e c i a l l y  h i g h l y  

p o l l u t i n g  2 - s t r o k e s  ( a u t o -

r i c k s h a w s ,  a u t o - t e m p o s ,  a n d  

m o t o r c y c l e s ) 

I n c r e a s i n g  d e m a n d  f o r  

t r a n s p o r t a t i o n  c o u p l e d  w i t h  v e r y  

h i g h  d e n s i t y  o f  t r a f f i c  ( 2 7 5  

l i c e n s e d  v e h i c l e s  f o r  e v e r y  

k i l o m e t r e  o f  r o a d ) .   

 

P r e s s u r e  

E m i s s i o n s  o f  S O2 f r o m  c o a l- f i r e d  

b o i l e r s ,  d u s t  f r o m  c o n s t r u c t i o n  

i n d u s t r y ,  t r a n s p o r t  e m i s s i o n s  

s u c h  a s  P M  a n d  N O x.  

E m i s s i o n s  o f  a i r  p o l l u t a n t s  f r o m  

v e h i c l e s  ( e s p e c i a l l y  P M ,  S O2, 
P b ,  N O x a n d  H C )  

E x h a u s t  e m i s s i o n s  f r o m  v e h i c l e s  

e s p e c i a l l y  t h o s e  f r o m  d i e s e l  

e n g i n e s  ( P M  a n d  N O 2)  

c o m b i n e d  w i t h  i n h i b i t e d  p o l l u t a n t  

d i s p e r s i o n  r e s u l t i n g  f r o m  t h e  

m a n y  h i g h - r i s e  b u i l d i n g s  a n d  

s u r r o u n d i n g  h i l l s .   

 

S ta te   

F r e q u e n t  e x c e e d e n c e  o f  a i r  

q u a l i t y  s t a n d a r d s  f o r  S O 2,  T S P  

a n d  N O x i n  u r b a n  a m b i e n t  a i r  

w i t h  m u c h  h i g h e r  l e v e l s  o f  T S P  

a n d  N O x b y  r o a d s  .  

M o n i t o r i n g  i n f o r m a t i o n  l i m i t e d  

b u t  a m b i e n t  l e v e l s  o f  S P M ,  P b  

a n d  S O 2 f o u n d  t o  f a r  e x c e e d  

B a n g l a d e s h i  a n d  W H O  a i r  

q u a l i t y  s t a n d a r d s .  A l s o  e v i d e n c e  

t h a t  a m b i e n t  l e v e l s  o f  N O 2  a n d  

V O C  r e g u l a r l y  e x c e e d  

s t a n d a r d s .  

E x c e e d e n c e  o f  a i r  q u a l i t y  

s t a n d a r d s  f o r  T S P  a n d  N O x 

p a r t i c u l a r l y  a t  r o a d s i d e  s i t e s .  

I n c r e a s i n g  t r e n d  i n  O 3 

c o n c e n t r a t i o n s  -  u p  b y  8 0 %  o v e r  

p a s t  d e c a d e . 

 

I m p a c t 

U n k n o w n E s t i m a t e d  t h a t  D h a k a ’ s  a i r  

p o l l u t i o n  a n n u a l ly  c a u s e s  1 0 , 8 0 0  

p r e m a t u r e  d e a t h s  a n d  6 . 5  m i l l i o n  

e x t r a  c a s e s  o f  s i c k n e s s  a t  a n  

e c o n o m i c  c o s t  o f  U S  $ 2 0 0 – 8 0 0  

m i l l i o n .  B l o o d - P b  l e v e l s  h i g h e r  

t h a n  m a x i m u m  t o l e r a b l e  l i m i t  i n  

a l l  t h o s e  s a m p l e d .   

C o r r e l a t i o n s  b e t w e e n  l e v e l s  o f  

N O x,  S O 2 ,  P M  a n d  O 3 a n d  

h o s p i t a l  a d m i s s i o n s  a n d  

m o r t a l i t i e s  f o r  r e s p i r a t o r y  a n d  

c a r d i o v a s c u l a r  d i s e a s e s .  

E c o n o m i c  c o s t  e s t i m a t e d  a t   

$ H K  3 , 8 4 1  m i l l i o n  p e r  a n n u m . 

 

R e s p o n s e  

F u e l  s w i t c h i n g  f r o m  c o a l  t o  

n a t u r a l  g a s  a n d  o i l  i n  i n d u s t r i a l  

b o i l e r s .  P r o m o t i o n  o f  c l e a n  

v e h i c l e s  ( e . g .  L P G  a n d  C N G -

f u e l l e d  v e h i c l e s )  t h r o u g h  C h i n a ’ s  

n e w l y  r e v i s e d  A i r  L a w  ( 2 0 0 0 )  

a n d  C l e a n  V e h i c l e  A c t i o n  

P r o g r a m m e . 

 

D e v e l o p m e n t  p a r t n e r s  s u p p o r t i n g  

p r o j e c t s  t o  b u i l d  c a p a c i t y  a n d  

a d d r e s s  t h e  d e t e r i o r a t i n g  a i r  

q u a l i t y .  I n  a  r e c e n t  r a d i c a l  m o v e  

b y  t h e  g o v e r n m e n t ,  a l l  2 - s t r o k e  3 -

w h e e l e r s  i n  D h a k a  h a v e  b e e n  

b a n n e d  a n d  w i l l  b e  r e p l a c e d  b y  

C N G - p o w e r e d  v e h i c l e s  b y  t h e  

e n d  o f  2 0 0 2 . 

 

E f f i c i e n t  a n d  c o m p r e h e n s i v e  a i r  

q u a l i t y  m o n i t o r i n g  n e t w o r k .  U s e  

o f  a n  A i r  P o l l u t i o n  I n d e x  t o  i n f o r m  

p u b l i c  a n d  r a i s e  a w a r e n e s s .  

L e g i s l a t i o n  t o  c o n t r o l  e m i s s i o n s  

f r o m  s t a t i o n a r y  a n d  m o b i l e  

s o u r c e s  i n c l u d i n g  s t r i n g e n t  

v e h i c l e  e m i s s i o n  a n d  f u e l  

s t a n d a r d s ,  i n s p e c t i o n  a n d  

e n f o r c e m e n t .  O v e r  7 5 %  o f  p e t r o l  

c a r s  h a v e  3 - w a y  c a t a l y t i c  

c o n v e r t e r s .  T r i a l  f o r  f u l l - s c a l e  

i n t r o d u c t i o n  o f  L P G  t a x i s  b e i n g  

c a r r i e d  o u t .  Ef f i c i e n t  m a s s  t r a n s i t  

( s u b w a y )  s y s t e m  i n  p l a c e . 
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J a k a r t a   

 

 

K a t h m a n d u  

 

 

M u m b a i  

 

D r i v i n g  

f o r c e  

R a p i d  e c o n o m i c  g r o w t h ,  

u r b a n i s a t i o n  a n d  i n c r e a s e d  

d e m a n d  f o r  t r a n s p o r t a t i o n . 

R a p i d  u r b a n i s a t i o n  a n d  

i n d u s t r i a l i s a t i o n  c o u p l e d  w i t h  

p o o r l y  m a i n t a i n e d  v e h i c l e s  ( o v e r  

h a l f  a r e  h i g h l y  p o l l u t i n g  2 -

s t r o k e s )  a n d  a  g e n e r a l  l a c k  o f  

p u b l i c  a w a r e n e s s . 

I n d u s t r i a l i s a t i o n  a n d  i n c r e a s i n g  

d e m a n d  f o r  t r a n s p o r t a t i o n  -  i n  

1 9 9 7  t h e  t o t a l  n u m b e r  o f  

r e g i s t e r e d  m o t o r  v e h i c l e s  i n  

M u m b a i  w a s  8 0 0 , 0 0 0 

 

P r e s s u r e  

E m i s s i o n s  f r o m  p o w e r  

s t a t i o n s / i n d u s t r y  ( P M ,  S O2 a n d  

N O x) ,  a n d  t h e  t r a n s p o r t  s e c t o r  

( S O 2,  C O ,  H C ,  a n d  N O x) . 

E m i s s i o n s  o f  a i r  p o l l u t a n t s  f r o m  

c e m e n t  f a c t o r y  a n d  o v e r  3 0 0  

b r i c k  k i l n s  ( m a i n l y  P M  a n d  S O2)  

i n  K a t h m a n d u  V a l l e y ,  a n d  f r o m  

v e h i c l e s  a n d  o p e n - b u r n i n g  o f  

r e f u s e  i n  K a t h m a n d u  u r b a n  

z o n e . 

E m i s s i o n s  o f  P M  f r o m  i n d u s t r y ,  

r e - s u s p e n s i o n  o f  r o a d  d u s t ,  

r e f u s e  b u r n i n g ,  d o m e s t i c  f u e l-

w o o d  c o m b u s t i o n  a n d  d i e s e l  

v e h i c l e  e x h a u s t ;  S O2 f r o m  p o w e r  

p l a n t s  a n d  i n d u s t r y ;  N O x  f r o m  

v e h i c l e s  a n d  p o w e r  p l a n t s . 

 

S ta te   

T o t a l  H C s  e x c e e d  t h e  J a k a r t a  

s t a n d a r d  a t  a l l  s t a t i o n s .  A i r  

c o n c e n t r a t i o n s  o c c a s i o n a l l y  

e x c e e d e n c e   t h e  2 4 - h o u r  

a v e r a g e  T S P  s t a n d a r d  a n d  t h e  

a n n u a l  P M 10  s t a n d a r d . 

 

I n f o r m a t i o n  l i m i t e d .  A n  U R B A I R  

s t u d y  i n  1 9 9 6  f o u n d  5 0 %  o f  t h e  

p o p u l a t i o n  i s  e x p o s e d  t o  a  T S P  

c o n c e n t r a t i o n  a b o v e  t h e  W H O  

A i r  Q u a l i t y  G u i d e l i n e  ( 9 0  µg / m 3)  

a n d  4 %  a r e  e x p o s e d  t o  m o r e  

t h a n  t w i c e  t h e  W H O  g u i d e l i n e .  

N O  a n d  S O2 l e v e l s  a r e  b e l o w  

W H O  g u i d e l i n e s  a n d  r e p r e s e n t  

l i t t l e  r i s k  a t  p r e s e n t 

T S P  a p p r o x i m a t e l y  t h r e e  t i m e  

t h e  W H O  ( 1 9 7 9 )  a n n u a l  a v e r a g e  

g u i d e l i n e ;  o c c a s i o n a l v i o l a t i o n s  

o f  n a t i o n a l  a i r  q u a l i t y  s t a n d a r d s  

f o r  S O 2 a n d  N O 2.   

 

I m p a c t 

N o  i n f o r m a t i o n  f r o m  t h e  l o c a l  o r  

n a t i o n a l  g o v e r n m e n t  w a s  g i v e n . 

T h e  n u m b e r  o f  u r b a n  c h i l d r e n  

r e p o r t i n g  r e s p i r a t o r y - r e l a t e d  

c a s e s  w a s  h i g h e r  t h a n  t h e  

n u m b e r  o f  r u r a l  c h i l d r e n .  

R e s p i r a t o r y  i n f e c t i o n s  i n c r e a s e d  

f r o m  1 0 . 9 %  o f  t h e  t o t a l  o u t-

p a t i e n t  v i s i t s  i n  1 9 9 6  t o  1 1 . 6 %  i n  

1 9 9 8 . 

S t u d i e s  s h o w  r e l a t i v e l y  h i g h e r  

p r e v a l e n c e  o f  m o s t  r e s p i r a t o r y  

d i s e a s e s  i n  m o r e  h i g h l y  p o l l u t e d   

u r b a n  a r e a s  c o m p a r e d  w i t h  l e s s -

p o l l u t e d  a r e as  o f  M u m b a i  a n d  

r u r a l  a r e as .  

 

R e s p o n s e  

J a k a r t a ’ s  ‘ P R O D A S I H  ‘  C l e a n  

A i r  P r o g r a m m e  i n c l u d e s  

c o n t r o l l i n g  a n d  c h e c k i n g  t h e  

r o a d  w o r t h i n e s s  o f  m o t o r  

v e h i c l e s  ( i n c l u d i n g  v e h i c l e  

e m i s s i o n s ) ,  m a n a g i n g  t r a f f i c  t o  

r e d u c e  t r a f f i c  c o n g e s t i o n ,  

p r o m o t i n g  t h e  u s e  o f  c l e a n  f u e l  

( i n c l u d i n g  L N P  a n d  C N G  a n d  

l e a d - f r e e  g a s o l i n e ) ,  c o n t r o l l i n g  

i n d u s t r i a l  e m i s s i o n s ,  a n d  

m a n a g i n g  l a n d  u s e .   

A  c o h e r e n t  l e g i s l a t i v e  o r  p o l i c y  

f r a m e w o r k  i s  l a c k i n g .  T h e r e  a r e  

n o  a m b i e n t  a i r  q u a l i t y  s t a n d a r d s  

a n d  n o  s y s t e m a t i c  a i r  q u a l i t y  

m o n i t o r i n g  i s  c a r r i e d  o u t .  

H o w e v e r  r e c e n t  i n i t i a t i v e s ,  

n o t a b l y  t h e  b a n n i n g  o f  d i e s e l-

o p e r a t e d  t h r e e- w h e e l e r s ,  s i g n a l  

a  m o r e  p o s i t i v e  m o v e  i n  t h e  

m a n a g e m e n t  o f  a i r  q u a l i t y  w i t h i n  

t h e  K a t h m a n d u  u r b a n  z o n e . 

R e l o c a t i o n  o f  i n d u s t r i e s  a n d  

i n c r e a s e d  s t a c k  h e i g h t s ;  

s w i t c h i n g  t o  c l e a n e r  f u e l s  

( n a t u r a l  g a s ,  u n l e a d e d  p e t r o l ) ;  

n a t i o n a l  l e g i s l a t i o n  o n  a i r  q u a l i t y  

s t a n d a r d s ,  s t r i n g e n t  e m i s s i o n  

s t a n d a r d s  f o r  n e w  v e h i c l e s ,  

s t r i n g e n t  f u e l  s t a n d a r d s  f o r  

g a s o l i n e  a n d  d i e s e l ,  i n s p e c t i o n  

a n d  m a i n t e n a n c e  s y s t e m  f o r  i n -

u s e  v e h i c l e s . 
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 S e o u l 

 

S i n g a p o r e  

 

T a i p e i 

 

D r i v i n g  

f o r c e  

R a p i d  i n c r e a s e  i n  t h e  n u m b e r  

o f  m o t o r  v e h i c l e s  s i n c e  t h e  

l a t e  1 9 8 0 s .  N o w  m o r e  t h a n  

2 .2  m i l l i o n ,  o n e - t h i r d  o f  w h i c h  

a r e  d i e s e l- f u e l l e d . 

O n e  o f  t h e  m o s t  r a p i d ly  

g r o w i n g  e c o n o m i e s  o f  t h e  

‘A s i a n  T i g e r s ’ l e a d i n g  t o  r a p i d  

u r b a n i s a t i o n a n d  

i n d u s t r ia l i s a t i o n . I n c r e a s e d  

w e a l t h  h a s  l e d  t o  h i g h  

a s p i r a t i o n s  t o  o w n  c a r s . 

I n c r e a s e  i n  G N P  l e a d i n g  t o  

i n c r e a s e d  d e m a n d  f o r  p r i v a t e  

t r a n s p o r t  -  e s p e c i a l l y  

m o t o r c y c l e s .  A l s o  i n c r e a s i n g  

f r e q u e n c y  o f  s a n d s t o r m s  in  

m a i n l a n d  C h i n a 

 

P r e s s u r e  

M a i n l y  m o t o r  v e h i c l e  e x h a u s t  

e m i s s i o n s  c o u p l e d  w i t h  

to p o g r a p h i c a l  c o n d i t i o n s  

( e n c i r c l e d  b y  h i g h  m o u n t a i n s )  

w h i c h  m a k e  S e o u l  

s u s c e p t i b l e  t o  l i n g e r i n g  a i r  

p o l l u t a n t s . 

M o t o r  v e h i c l e  e x h a u s t  

e m i s s i o n s  a n d  s e a s o n a l  

s m o k e / h a z e  r e s u l t i n g  f r o m  

f o r e s t  f i r e s  i n  I n d o n e s i a . 

E x h a u s t  e m i s s i o n s  f r o m  

m o t o r  v e h i c l e s  ( e s p e c i a l l y  2 -

s t r o k e  m o t o r c y c l e s )  a n d  P M  

f r o m  s a n d s t o r m s  i n  m a i n l a n d  

C h i n a.  

 

S ta te   

O v e r  t h e  l a s t  d e c a d e ,  l a r g e  

r e d u c t i o n s  i n  w i n t e r - t i m e  

c o n c e n t r a t i o n s  o f  S O2,  T S P  

a n d  C O  h a v e  b e e n  a c h i e v e d .  

H o w e v e r ,  N O x l e v e l s  h a v e  n o t  

r e d u c e d  d u e  t o  t h e  i n c r e a s e d  

v o l u m e  o f  t r a f f i c  a n d  s o  

p h o t o c h e m i c a l  s m o g  

c o n t i n u e s  t o  r e d u c e  a i r  q u a l i t y  

t h r o u g h o u t  t h e  y e a r .  O z o n e  

l e v e ls ,  s o m e t i m e s  h i g h 

e n o u g h  t o  v i o l a te  S e o u l’s  

a m b i e n t  a i r  s t a n d a r d s ,  a r e  o n  

a n  i n c r e a s i n g  t r e n d . 

T h e  a m b i e n t  a i r  q u a l i t y  i n  

S i n g a p o r e  is  g e n e r a l l y  g o o d  

a n d  d u r i n g  2 0 0 0 ,  t h e  l e v e l s  o f  

a i r  p o l l u t a n t s  w e r e  w i t h i n  t h e  

W H O  l o n g - t e r m  g o a l s  a n d  t h e  

U S E P A  s t a n d a r d s  

T a i p e i  m e a s u r e s  a m b i e n t  a i r  

p o l l u t i o n  i n  t e r m s  o f  a  

p o l l u t a n t  s t a n d a r d s  i n d e x  

( P S I) .  Th e  g o a l  o f  1 9 7  a n n u a l  

e x c e e d e n c e s  o f  P S I- 1 0 0  w as  

m e t  i n  2 0 0 1 . 

H o w e v e r ,  s a n d s t o r m s  f r o m  

m a i n l a n d  C h i n a c a n  c a u s e  

e p i s o d i c  p r o b l e m s  ( e . g .  2 5 5  

e x c e e d e n c e s  o f  t h e  P S I  

b e t w e e n  J a n u a r y  a n d  A p r i l  

2 0 0 0 ) .  

 

I m p a c t 

P r o b l e m s  m a i n l y  e v i d e n t  i n  

t h e  s p r i n g  d u r i n g  t h e  ‘y e l l o w  

d u s t  s t o r m’ p h e n o m e n a ,  

w h e n  t r a n s b o u n d a r y  a i r  

p o l l u t i o n  c o m b i n e s  w i t h  d u s t  

s t o r m s  f r o m  t h e  d e s e r t s  o f  

n o r t h e r n  C h i n a  a n d  M o n g o l i a .  

T h e s e  h a v e  s e r i o u s  h e a l t h  

i m p a c t s  o n  t h e  c i t i z e n s  o f  

S e o u l.  D e a t h s  r e l a t e d  t o  

c a r d i o v a s c u l a r  i l l n e s s e s ,  

a s t h m a  a n d  o t h e r  r e s p i r a t o r y  

i l l n e s s e s  h a v e  b e e n  s h o w n  t o  

i n c r e a s e  b y  4 . 1 %  o n  y e l l o w  

s a n d  d a y s .   

T h e r e  h a v e  b e e n  n o  m a j o r  

s t u d i e s  c o n d u c t e d  i n  

S i n g a p o r e  o n  t h e  h e a l t h  

i m p a c t s  o f  a m b i e n t  a i r  

p o l l u t a n t s .  H o w e v e r ,  t h e  

S i n g a p o r e a n  g o v e r n m e n t  

c o n s i d e r s  t h e  h e a l t h  r i s k s  t o  

b e  s e r i o u s  a n d  b a s e s  i t s  

p o l i c i e s  o n  g e n e r a l  h e a lt h  

i m p a c t  d a t a  f o r  a m b i e n t  a i r  

q u a l i t y . 

C h i l d r e n  i n  t h e  u r b a n  T a i p e i  

h a d  s i g n i f i c a n t l y  m o r e  

r e s p i r a t o r y  s y m p t o m s  ( d a y  o r  

n i g h t  c o u g h ,  c h r o n i c  c o u g h ,  

s h o r t n e s s  o f  b r e a t h ,  a n d  

n a s a l  s y m p t o m s )  a n d  

d i s e a s e s  ( s i n u s i t i s ,  w h e e z i n g  

o r  a s t h m a ,  a l l e r g i c  r h i n i t i s  a n d 

b r o n c h i t i s )  w h e n  c o m p a r e d  

w i t h  t h o s e  l i v i n g  i n  t h e  r u r a l  

a r e a s . 

R e s p o n s e  S e o u l  h a s  a  v e r y  h i g h  a i r  

q u a l i t y  m a n a g e m e n t  

c a p a b i l i t y . It  h a s  a  

s o p h i s t i c a t e d  a n d  

c o m p r e h e n s i v e  a i r  p o l l u t i o n  

m o n i t o r i n g  n e t w o r k  a n d  h a s  

e n a c t e d  m a n y  p o l i c i e s  a n d  

e n f o r c e m e n t  s t r a t e g i e s  i n  t h e  

t r a n s p o r t  a n d  e n e r g y  s e c t o r s . 

T h e  R e p u b l i c  o f  K o r e a ’ s  n e w  

e m i s s i o n  s t a n d a r d s  a r e  

c o m p a r a b l e  t o  t h o s e  o f  

E u r o p e  a n d  N o r t h  A m e r i c a .  

S e o u l  h a s  t a k e n  v a r i o u s  

m e a s u r e s  t o  r e d u c e  a i r  

p o l l u t i o n  i n c l u d i n g  s w i t c h i n g  

t o  c l e a n e r  f u e l s ,  m a n d a t o r y  

S i n g a p o r e  m o n i t o r s  a m b i e n t  

a i r  q u a l i t y  t h r o u g h  t h e  

‘T e l e m e t r i c  A i r  Q u a l i t y  

M o n i t o r i n g  a n d  M a n a g e m e n t  

S y s t e m ’  ( T A Q M M S )  w h i c h  

c o m p r i s e s  1 8  r e m o t e  a i r  

m o n i t o r i n g  s t a t i o n s  l i n k e d  t o  a  

C e n t r a l  C o n t r o l  S y s t e m  v i a  

d i a l- u p  t e l e p h o n e  l i n e s .  T h e r e  

a r e  s t r i c t l y  e n f o r c e d  a i r  

p o l l u t a n t e m is s i o n  s t a n d a r d s  

f o r  s t a t i o n a r y  a n d  m o b i l e  

s o u r c e s .  F o r  m o b i l e  s o u r c e s ,  

t h e r e  a r e  a l s o  s t r i n g e n t  

e m i s s i o n  s t a n d a r d s  a n d  f u e l  

q u a l i t y  s t a n d a r d s ,  m a n d a t o r y  

i n s p e c t i o n  o f  v e h i c l e  

T a i p e i  h a s  o n e  o f  t h e  m o s t  

c o m p r e h e n s i v e  a i r  q u a l i t y  

m a n a g e m e n t  s y s t e m s  i n  

A s i a . F o r  t h e  p a s t  f e w  y e a r s ,  

t h e  T a i p e i  E P B  h a s  

i m p l e m e n t e d  a  p r o g r a m m e  

t o  i m p r o v e  a i r  q u a l i t y  a n d  

h a s  s u c c e e d e d  i n  

c o n t i n u o u s l y  r e d u c i n g  

p o l l u t i n g  e m i s s i o n s .  

M e a s u r e s  t o  i m p r o v e  a i r  

q u a l i t y  h a v e  i n c l u d e d :  

i n s p e c t i o n  o f  p o i n t  s o u r c e s  

( a n d  a s s i s ti n g  t h e m  t o  

c o n t r o l  e m i s s i o n s ),  r e d u c i n g  

s u l p h u r  c o n t e n t  o f  d i e s e l ,  

p r o m o t i o n  o f  l o w  e m i s s i o n  
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5. 4 Urban air  quali ty trends

I t is d if f icu lt  to  accurate ly assess a ir  qu ality tren ds fo r

cities in  the  ear ly  stages (0  – II ) of  their  d ev elop in g air

p o llu tio n  pro b lem s b ecau se o f  th e  lack  o f  ad eq uate

m o nito rin g  d ata o r  b ecau se m o n ito r in g  sy stem s hav e

b een  in stalled o n ly  r ecen tly .  Ho wev er , ev id en ce that

d o es exist su g gests th at r ap id  in creases in in du stria l

and  p ar ticular ly  tr an sp or t emission s in  th ese cities,  h av e

caused  a  d ram atic  declin e  in  a ir  q uality  o ver  th e  last

ten y ear s.  Fo r  th o se c ities a t stag e I I I ( i .e .  with

‘ mo d erate  and  decreasin g lev els o f a ir  po llu tion ’ ),  air

q uality  o ver  recent y ear s h as im p ro v ed su bstantia lly

in  terms o f th e p r im ary air  p o llu tants (su ch as SO
2
,

NO
x
,  Pb ,  CO and  SPM)  alth o ug h  atten tio n  h as n o w

shif ted  to th e in creasin g  in cid en ce o f p h oto chem ical

o zon e an d  sm o g  ep iso d es an d th e ef fects o f

tran sbo u n dary  a ir  p o llu tion  f ro m  neig hb o u rin g

cou ntr ies.  Cities a t stag e IV g enerally  ex per ien ce g oo d

air q u ality a lth o u gh  tran sbo u n dary  a ir  p o llu tion  ( e.g .

of  ‘ yellow san d’  f ro m Ch in a) may stil l cause occasion al

p ro b lem s.

5. 5 Air quality  monito ring

Th ere is a  wide ran ge of air  q uality  mo nitoring capab ility

acro ss Asian  cities f ro m  sta te-o f – the-art com p u ter ised

sy stem s in  c ities su ch  as Sin g ap o re,  Seo u l, Taip ei an d

Ho ng  Kon g  to  v ery  ru d imen tary  cap ability  in p o orer

cities su ch  as Dh ak a an d  Kath man d u.  I t is c lear  that

an  ef f ic ient,  well-co o rd in ated ,  p ro per ly- fu nd ed

m on itor in g capab ility  is an  im p o rtan t p re- r equ isite  fo r

im prov ing  air  qu ality in cities.  Withou t su ch a capab ility,

the  m ag nitu de and  sou rces o f  the  a ir  p ollu tion  p ro blem s

can n o t b e g au ged ; co st- ef fectiv e  an d  targ eted

resp o nses ar e  im p ossible  an d  th e su ccess or  o th erwise

o f m itig atio n  m easu res cann o t b e  gau g ed .

5. 6 Impacts of a ir pollution

The imp acts o f a ir p o llu tio n  ar e  no t always well

characterized especially for  c ities in th e early  stag es

o f  th eir  d ev elop in g air  p o llu tion  p ro b lem s. Blo od -Pb

lev els ar e o f ten  fo u n d to  b e hig h er  than  max imu m

tolerab le  lim it for  c ities a t stage I I b ecau se o f  th e

con tinu ed  u se, or  o n ly  r ecen t bann in g , of  leaded petrol.

Also,  for  cities at stage II ,  a ir  po llutio n  is estim ated  to

cause th o u san d s o f  p rematu re d eath s an d  m illio n s o f

ex tr a  cases o f  sickn ess a t h u g e econ o m ic cost.  Fo r

cities a t stag e I I I,  r esp ir ato ry an d card io vascular

d iseases co n tin u e to  ad v ersely af fect th e  p o p ulatio n ,

especially those living or working near busy roads.
For cities in group IV, there is still evidence that the
urban population has significantly more respiratory
symptoms compared with those living in the rural areas.

5.7 Enforcement and control
strategies

In cities in the early stages of their developing air
pollution problems a coherent legislative or policy
framework is often lacking, there may be no ambient
air quality standards and no systematic air quality
monitoring. However, there may be ad hoc efforts in
these cities to encourage or compel some switching
to cleaner fuels (such as CNG and LPG) especially
for buses, taxis and 3-wheeled vehicles,  and the
introduction of unleaded petrol. Conversely, in cities.
with stabilising or decreasing air pollution levels, AQM
is much more advanced with ambient air quality
standards and comprehensive air quality monitoring
systems. There will be legislation to control emissions
from stationary and mobile sources including stringent
vehicle emission standards (equivalent to EU standards
in some cases), stringent fuel standards and efficient
inspection and enforcement systems. There may also
be schemes such as the ‘Air Pollution Index’ or ‘Ozone
Alert System’ to inform the public about air quality
and raise awareness, as well as strategies to develop
and encourage the use of  public transport.

5.8 Lessons to be learnt from
air pollution control
management in Europe
and North America

The lessons to be learnt from AQM in Europe and
North America (see Chapter 4), and in the more
advanced cities of Asia, are that improvements in air
quality can only be achieved through a co-ordinated
strategy to address all aspects of the air pollution
problem.  Such a strategy would include the
modification of industrial processes, traffic systems
and commercial and residential fuel-use practice, or
by the installation of appropriate control technologies.
Also, the implementation of economic measures and
of policies, laws and regulations, accompanied by
monitoring and enforcement, need to proceed hand in
hand. Obviously, technical and management capacity
is required at every stage of the improvement process.
The financial implications of any projected measure
are substantial. It is probably here, and in the
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effectiveness of specific measures, in practice, that
city co-operation has the greatest role to play.

Local air quality management is considered an
effective way to address urban air pollution problems.
City authorities are better positioned to develop local
air quality strategies in cooperation with all stakeholders
and to improve poor air quality hotspots and report
the state of local air quality to the public. Local action
and cooperation is the most effective way of
addressing urban air quality problems. This involves
cooperation between city authorities, industry,
commerce, public transport providers and the public.

5.9 Recommendations

l A greater  degree of sharing of successes and
failures in a full range of air pollution control
management initiatives should be continued and
more vigorously promoted.

l More comprehensive and up-to-date
documentation is required, covering all 22 of the
major and mega cities in the region, in order to
inform the consultation process.

l Cities might best improve their AQM by working
together and exchanging experience on common
practice with other Asian cities at similar or slightly
more advanced stages of development.

l Local air quality management should be adopted
as the preferred mode of AQM.

l Health impacts should be assessed on the basis of
a viable health surveillance system.

F o ot n o te s

1   A limitation of this approach, which must be borne in mind,
is that occasionally, short-term elevated levels of SPM may
be due to long-range transboundary transport of, for example,
‘yellow sand’ from the Chinese mainland in the case of Taipei
and Seoul.
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Annex 1

Management Capabilities Assessment Index

Please answer “yes” or “no” to the following questions.

Indicators of air quality measurement capacity

1. Indicator of capacity to measure chronic health effects

. At least one site in a residential area which has been monitoring for one year or more with a frequency
of greater than one day in six for the following pollutants:

NO2

SO2

Particulate matter
CO
Pb
O3

2. Indicator of the capacity to measure acute health effects

. At least one site in a residential area which has been monitoring for one year or more and provides
daily or hourly mean values, each day for the following pollutants:

NO2

SO2

Particulate matter
CO
Pb
O3

a Daily mean o zone levels are no t a useful indicator since night-time levels are usually very low;  th erefore, daytime h ourly
maxim um or eig ht-hour concentrations ind icators should be used for  acute h ealth eff ects.

There  are no acute effects of lead and, therefore,  no indicator.

3.  Indicator of the capacity to measure trends in pollutant concentrations

. At least one site in a residential area which has been monitoring for a minimum of five years capable of
providing annual mean values for the following pollutants:

NO2
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SO2

Particulate matter
CO
Pb
O3

b

b Ann ual mean ozone is not a useful indicator an d maximum , 98th percentile, second highest value or som e equivalent statistic
should be used.

4.  Indicator of the capacity to measure the spatial distribution of pollutants

. At least three sites, one site in each of a predominantly residential, commercial and industrial area of
the city, which have been monitoring for at least one year using equivalent equipment and methodologies
(or those for which inter-comparisons have been conducted), with a monitoring frequency greater than
one day in six, for the following pollutants:

NO2

SO2

Particulate matter
CO
Pb
O3

c

c The ozone sites should be located upwin d and downwind in the suburb s of the city, and  in the c ity centr e, due to  the seco ndary
nature  of O

3
 pollu tion.

If mapping of pollutants had been conducted using modelling  and an emissions inventory , this wo uld be co nsidered as meetin g the
indicator’s criteria.

5.  Indicator of the capacity to measure kerbside concentrations.

. A site monitoring within 3 m of the roadside or kerb operating for one year or more at least one day in
six, for the following pollutants:

NO2

SO2

Particulate matter
CO
Pb

There is no in dicator for O
3
 since concentrations are very low at th e roadside due to  depletio n by reaction with NO.

6.  Indicators of data quality

. Instruments calibrated at least monthly

. Calibrations and analysis conducted using certified solutions or gases

. Site audits conducted to compare measurements from different instruments
  in the network, (inter-comparisons)
. Auditing procedures conducted by an independent body
. Sample analysis and audits performed by a laboratory with an accreditation certificate
. Sites reviewed at least every five years to ensure they still meet the objectives of the
  network and hence are appropriate
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. Data are validated (critically assessed) before they are finally ratified

. Inter-comparison exercises are conducted between different measurement techniques
  and /or instruments from other networks

Indicators of data assessment and availability

1.  Indicators of the capacity to analyse data

.  Statistics and data analysis determined from the raw data include:

Means (Daily, monthly, annual)
Maximum values (Daily, monthly, annual)
Percentiles
Exceedances of national or WHO air quality standards
Trends
Spatial distribution (mapping)
Exposure assessments
Epidemiological studies
Modelling with meteorological measurements
Prediction modelling

. Computers are used in data assessment

2.  Indicators of data dissemination

. Air quality information about the city is available:

As raw data
In newspapers
On television and radio
On information boards in the city centre

. Data are accessed through (select one):

Published reports which are readily available
Internal reports and bulletins
Only when requested – no formal documents available

.  Air quality warnings are issued to the public during episodes of pollution

Indicators of emissions estimates

1.  Indicators of emission estimates

. Estimates of emissions from the following source categories are available:

Domestic emissions
Commercial emissions
Power-generating facilities emissions
Industrial emissions



118

Annex

Cars
Motor cycles
Others, e.g., ships, aircraft
HGV/buses

2.  Indicators of pollutant emissions estimates

.  Estimates of emissions from the following pollutants are available:

Nitrogen oxides
SO2

Particulate matter/smoke
CO
Pb
Hydrocarbons

3.  Indicators of the accuracy of emissions estimates

.  The inventory is calculated using (either/or):

Estimates based upon some actual measurements

Estimates based upon fuel consumption statistics and emissions estimates only

.  Emissions from non-combustion processes are included

.  The inventory is cross-checked (validated)

.  Inventories are conducted at least every two years

.  Future inventories are planned

4.  Indicators of the availability of the emissions estimates

.  Details of the inventory are (either/or):

Published in full
Partially available

Indicators of air quality management capability tools

1.  Indicators of the capacity to assess air quality acceptability

.  Acute ambient air quality standards have been established for:

NO2

SO2

PM
O3



119

Annex

CO

(Acute standards refer to those with an av eraging time of one day or less.)

.  Chronic ambient air quality standards have been established for:

NO2

SO2

PM
Pb

(Chro nic standards refer to those with an av eraging time longer  than one day.)

.  Regulations exist to enforce compliance with air quality standards

.  Local air quality standards exist to take account of sensitive ecosystems

.  Air quality standards or guidelines are being introduced and or amended in the future

2.  Indicators of the capacity to use air quality information

.  Emissions controls imposed upon:

Cars
Natural gas vehicles/buses
Domestic dwellings
Heavy industry
Light industry

.  Penalties imposed for exceeding emissions limits from:

Cars
Natural gas vehicles/buses
Domestic dwellings
Heavy industry
Light industry

.  Local air quality considered in development of new:

Roads
Industrial plant

.  Unleaded petrol available in the city

.  Additional emission controls are imposed during episodes of particularly
   poor air quality
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