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Hong Kong has good environmental and health 
data to estimate the disease burden and costs 

due to air pollution…
Environmental Protection

Department (EPD) data
Health and mortality records

Community costs

+
Health risk estimates
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…but lacks a valid methodological approach 
to set reliable air quality objectives (AQO)

Hong Kong 
Government’s

Hong Kong 
Government’s

Ignored population exposureIgnored population exposure

Government s 
proposed AQO

Government s 
consultant 
report for

setting HKAQO

Only considers WHO guidelines as “longOnly considers WHO guidelines as “long--term aspirational goals”term aspirational goals”

Excluded health impact assessmentExcluded health impact assessment
Rejected WHO benchmarksRejected WHO benchmarks

Set extremely lax AQO plus additional exceedancesSet extremely lax AQO plus additional exceedances

Ignored roadside levelsIgnored roadside levels

We find that there is a consistent relationship 
between maximum recorded pollutant levels, 

the annual mean and population exposure
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We find that there is a consistent relationship 
between maximum recorded pollutant levels, 

the annual mean and population exposure
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How can we use the pollutant curve to set AQO?
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How can we use the pollutant curve to set AQO?
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Exceeds the limit
n times
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We show that it is important to use WHOAQG 
as the minimum safer benchmarks to protect 

the public
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y Vitally important to set the 
maximum short-term limit at the 

lowest possible level to reduce the 
annual mean, population exposure, 
and prevent bad health outcomes
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We find that the consistent relationship between 
maximum, annual mean and population exposure 

can be used to assess health impacts
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But the Hong Kong government uses very 
poor lax AQO limits that allow serious 

damages to the population  
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y The problem is that the government 
has failed to set strict limits and the 

proposed AQO are far too high to 
have any chance of providing 

health protection to the population.
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Results: Fine particulate (PM2.5) at general stations

Proposed 24-hr HKAQO

2010

9 days allowable 
exceedances

Predicted annual mean maximum is 35 μgm-3
levels

WHOAQG
(Annual mean)

PM2.5 data in 2010 is not fully available. We used data from 1-Nov-09 to 31-Oct-10 to represent the annual mean estimate in 2010.

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 

Results: Fine particulate (PM2.5) at general stations

3 days allowable 
exceedances

Predicted annual mean maximum
is 10.3 μgm-3

WHOAQG
(Annual mean)

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 
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Results: Sulphur dioxide (SO2) at general stations

Proposed 24-hr HKAQO

Proposed HKAQO allows 3 days
exceedances of 125 μgm-3

Predicted annual mean maximum is 42 μgm-3
2010
levels

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 

Results: Sulphur dioxide (SO2) at general stations

Predicted annual mean maximum
is 5 μgm-3

WHOAQG does not allow
exceedance of 20 μgm-3

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 
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Can we have a budget
for clean air ?

Hong Kong Air Quality Objectives (HKAQO) are very 
outdated even in Southeast Asia region…

Air Quality standards for
24hr average PM10 (μg m-3)
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Our government’s 
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…but we have sufficient resource to improve our 
environment …

GDP per capita in 2010
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0 Particulates: 1998 - 2010
Roadside
General

We presented the trends of Hong Kong air quality and 
unsatisfactory progress on 28-01-2011 in Legislative Council 

(Panel on Environmental Affairs – subcommittee on Improving Air Quality)
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Particulates: cool season 1998 - 2010
0
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Roadside
General

We presented the trends of Hong Kong air quality and 
unsatisfactory progress on 28-01-2011 in Legislative Council 

(Panel on Environmental Affairs – subcommittee on Improving Air Quality)
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Do these extra allowed exceedances matter?

Key questions

Are these proposed HKAQO able to provide 
public health protection?

Before we can answer this question:
We estimated what air quality will result from theq y
proposed limits (HKAQO)
Based on this estimate, we compared the
excess health burden and cost of the proposed
HKAQO with the WHO annual guideline limits

Results: Particulates (PM10) at general stations

169 days per year (46%) with one or more 
general stations exceeding WHO annual 

AQG of 20 μgm-3 is predicted by our model

WHOAQG allows 3-day 
exceedances of 50 μgm-3

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 
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341 days per year (93%) exceeding WHO 
annual AQG of 20 μgm-3 is predicted

Results: Particulates (PM10) at general stations

Proposed HKAQO allows 9-day
exceedances of 100 μgm-3

Maximum concentrations (μg m-3) of all general stations 
in each 24 hour averaging period in one year 

7236 hours per year (83%) with one or more 
general stations exceeding WHO annual AQG of 

40 μgm-3 is predicted by our model

Results: Nitrogen dioxide (NO2) at general stations

Proposed HKAQO allows 18-hour
exceedances of 200 μgm-3

Predicted annual mean maximum is 
66 μgm-3

Maximum concentrations (μg m-3) of all general stations
in each 1-hour averaging period in one year 
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Results: Nitrogen dioxide (NO2) at general stations

WHO guideline 6351 hours per year (73%) with one or more 
general stations exceeding WHO annual AQG of 

40 μgm-3 is predicted by our model

WHOAQG does not allow
exceedance of 200 μgm-3

Predicted annual mean maximum is 
57 μgm-3

Maximum concentrations (μg m-3) of all general stations
in each 1-hour averaging period in one year 

Results: Nitrogen dioxide (NO2) at general stations

WHO guideline 6351 hours per year (72.5%) with one or more 
general stations exceeding WHO annual AQG of 

40 μgm-3 is predicted by our model

3627 hours per year (41%) with one or more 
general stations exceeding WHO annual AQG of 

40 μgm-3 is predicted by our model

WHOAQG does not allow
exceedance of 200 μgm-3

Annual mean maximum
predicted by our model is 57 μgm-3

…achieve 
WHOAQG with
an annual mean 

maximum
of 40 μgm-3

In Hong Kong’s highly 
polluted environment,

short-term limit
should be 140 μgm-3

in order to…

Maximum concentrations (μg m-3) of all general stations
in each 1-hour averaging period in one year 
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Current level in 2010
Proposed HKAQO (predicted level)

Compare our results with 2010 levels

μg m-3

Comparing the annual mean maximum of 11 EPD general stations:
the current levels and our predicted levels from the new proposed AQO

57

33

80

26

71

48

66

53

20

40

23.5

42
35

20
30
40
50
60
70
80
90 WHO AQG

10
5

0
10
20

Short-term limits in proposed HKAQO 
are worse than the current levels

PM10 PM2.5 NO2 SO2 O3

PM2.5 data in 2010 is not fully available. We used data from 1-Nov-09 to 31-Oct-10 to represent the annual mean estimate in 2010.
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1 8602,000 No. of deaths

Results: Health burden attributable to exposure to 
annual levels that exceed the

WHO annual or annualized AQG
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Results: Health burden attributable to exposure to 
annual levels that exceed the

WHO annual or annualized AQG
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Are these proposed HKAQO able to 
id bli h lth t ti ?

Answer to the key questions

NoNoprovide public health protection? NoNo
Do these extra allowed 
exceedances matter? YesYes

Should we adopt the full WHO 
guidelines to ensure population 
health protection? YesYes

CONCLUSIONS ON GOVERNMENT’S AQO
The government has chosen the lax limits of WHO interim targets
and only one WHO guideline, and further degraded all of them by
allowing additional numbers of exceedances. As a result, the
proposed HKAQO are poorer than the WHO benchmarks and
even some existing Hong Kong pollution levels.
None of the proposed new HKAQO will provide adequate public
health protection because even compliance with these AQO will
legally allow the Environmental Impact Assessment Ordinance
to permit high levels of emissions and worsen our air quality.

WHO (2005) recommends achievement of the AQG in the shortest
possible time, but our government has mistakenly considered
the AQG only as “long-term aspirational goals” and ignored the

We suggest the HKSAR government should immediately adopt
WHO Air Quality Guidelines with a frequent periodic review cycle
and prevent exploitation of emission limits by local and
worldwide vested interests.

the AQG only as long-term aspirational goals and ignored the
ongoing damage to public health. Government has postponed
people’s right to breathe clean air.


