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3.6 Hong Kong

Situational Analysis and Urban Air Quality Trends

Hong Kong, now a Speciad Administrative Region
(SAR) of Ching, islocatedto the southeast of Mainiand
China and comprises Hong Kong Island, the
mountainous Kowloon (Jiulong) peninsula, and the
New Territories. The hilly topography adds to the
effect of the many high-rise buildings in the urban
centres, redricting the flow of ar and inhibiting
digperson of air pollutants, leading to abuild up of
smoke, respirable suspended particulates (RSP) and
nitrogen oxide (NO ) concentrationsin the urban area
and acute nuisances in the streets (Hong Kong EPD,
2002). Weather conditions aso have very significant
effects on the concentration of air pollutants, much
more so than can be explained by day-to-day change
in emissons. Hong Kong' s position on the coast of
thelarge Asan landmass, itsrugged terrain and uneven
coadtlinesmean that it is subject to prevailing summer
and winter monsoons with strong land-sea breezes
which can causethelocd wind to deviate sgnificantly
from the prevailing stuation. Pollution can thus be
trgppedlocdly. Usually thewors air pollution dtuation
in Hong Kong occurs when it is on the edge of a
typhoon, where humidity islow, wind is light and
dispesonisweak. Similar situaionsal occur during
the trandtion between the two monsoons in March—
April or August—September. (Hong Kong EPD, 2002)

Hong Kong is one of Asa s largest commercia
centres and one of its most developed. The industry
of Hong Kong consists of the manufacture of
consumer goods, such atoys, textilesand e ectronics,
shipbuilding, cement manufacturing, steel and food
processing. A large proportion of thecity’ sproduction
isfor export; thus, the harbour is an important source
of pollution. Themain fuel used for domestic heating
and cooking istown gas, followed by dectricity and
fud oil. Hong Kong hasfour mgjor coal and oil burning
power-generation plants.

Private car ownership and usage are low compared
to countries with smilar per capitaincome. Thereare
340,568 licensed private cars, accounting for 64.8 per
cent of al vehicles. However, the number of vehicles
and the respedive kilometrestravel led has been steadily

increasng in Hong Kong, thus leading to higher
emissons. There are about 275 licensed vehicles for
every kilometre of road and the topography makes it
increadngly difficult to provide additiond road capadty
in the heavily built-up areas. However, Hong Kong
has the world' s only mass transt sysem (subway)
that is financially self-sustaining because of the high
level of public transport usage. Every day, over 11
million passenger journeys are made on an efficient
and multi-modal public transport system which
includes two high-capacity railways, trams, buses
minibuses, taxis and ferries. Public trangport services
are provided by private ingitutions or public
corporations operated on prudent commercial
principles and without direct subsidy from the
Government. About 90 per cent of the population
depend on public trangport (Hong Kong EPD, 2001).
Another ggnificant factorin Hong Kong' stransport is
its relationship with Mainland China. In 2001, cross-
border traffic conssted of 65 million tonnesby water
and 38 milliontonnes by land (Hong Kong EPD, 2000).

Hong Kong' s mgjor air pollution problem stems
from mobile sources, particularly diesd emissons.
Because of itshigh diesel vehicle usage, Hong Kong
hashigher levd sof air pollutants associated with diesel
emissions, i.e. particulatesand nitrogen dioxide (NO,),
with the gtuation being worse a busy roadsides in
high traffic areas. Sulphur dioxide (SO,) levelsin Hong
Kong have improved since high sulphur fuels were
bannedin the early 1990s and arecurrently bd ow WHO
guideline levels (Figure 3.6.1). However, SO, Hill
remainsaproblem because of the persistenceof cheap,
pirated, illega, diesel fuel from China, which has a
high sulphur content. It isestimated that 25 per cent
of the diesdl fuel used in Hong Kong isillegal, high-
sulphur fuel.

NO, levels are below standard levels in ambient
air readings (Figure 3.6.2) but violate sandards at the
roadsde. Carbonmonoxide(CO) levelsare conddered
to be within guidelines as are ambient levels of lead
(Pb) (Figures 3.6.3 and 3.6.4). Leaded gasoline is
banned in Hong Kong.
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Figure 3.6.2 Long term trend in Hong Kong’s general ambient NO, concentration
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Figure 3.6.3 Long term trend in Hong Kong’s general ambient CO concentration
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Figure 3.6.4 Long term trend in Hong Kong’s general ambient lead concentration
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Figure 3.6.5 Long term trend in Hong Kong’s general ambient ozone concentration
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Figure 3.6.6 Long term trend in Hong Kong”s general RSP concentration

There is an increasing trend of ozone (O,)
concentrations in Hong Kong (Figure 3.6.5). Ground
level O, levels tend to be highest on sunny, windless
days in Hong Kong, especidly in the afternoon. O,
levelshave risen by at least 80 per cent in Hong Kong
over the past decade.

Hong Kong' shiggest air pollution problemishigh
levels of fine particulates, known as Respirable
Suspended Particulates (RSP) (Figure 3.6.6). It is
edimated that diesal vehicles account for 50 per cent
of RSP in Hong Kong. In 1996, nearly haf of those
digtricts monitored failed to meet sandards for RSP;
only one of these monitoring stations, in Mong Kok,
was then at sreet level. The level of RSP there was
50 per cent higher than the health standard and higher
than the average concentration in Taipel, Tokyo, Los
Angeles, London and New York (Hong Kong EPD,
CD-ROM). A Government study of dreet level air
pollution in Causeway Bay showedlevelsof morethan
twice the annua limits. (Hong Kong EPD, 1998)

Air Quality Monitoring

As of July 1999, the Hong Kong Environmenta
Protection Department’ s(EPD) air quality monitoring
network (Figure 3.6.7) comprised fourteen fixed
monitoring stations to meet the following objectives.

® Toundergtand air pollution problemsin order that
cost-effective policies and solutions can be
developed;

To assess how far andards and targets are being
achieved or violated;

To assig the assessment of public’ s exposure to
air pollution; and

To provide public information on current and
forecast air quality.

The network isdesigned and operated to meet the
mogt stringent international QA/QC standardsand is
certified by the Hong Kong L aboratory Accreditation
Scheme. In addition to the Hong Kong EPD monitoring
gations, other independent monitoring units are
operated, for example, those being operated by the
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Figure 3.6.7 A map of the Hong Kong EDP monitoring stations

power companies in order to assess the air quality
impact of their power gations.

Hong Kong uses an Air Pollution Index (API),
which isasmpleway of describing air pollution levels
to provide timely information about air pollution tothe
public and to enhance awareness. Since June 1995,
the EPD has been reporting the APl and making a
forecast for thefollowingday. In Hong Kong, the API
converts air pollution data from several types of
pollutantsinto avalueranging from 0 to 500. Similar
sysems are widely used in many other places such as
the United States, Singapore, Maaysa, Taiwan and
thePhilippines.

Starting from 1998, the Hong Kong EPD began
reporting the urban roadsde APIs. The roadside API
providesinformation on thelevel of pollutionvery close
to vehicle emisson sourcesin busy streets and roads.
The roadside API will, therefore, naturally be higher
than the general API on agiven day.

The Hong Kong EPD reports the latest generd
and roadside APl shourly on their air quality monitoring
website (see http://www.epd-asg.gov.hk). These
indices are caculated by comparing the measured
concentrations of the mgor air pollutants (NO,, SO,,
O,, CO and RSP) with their respective health related
Air Quality Objectives (AQOs) edtablished under the
Air Pollution Control Ordinance. APIsfor each of the
five pollutants are calculated and the highest API
number isreported esthe API of that hour. The general
APl makes reference to the measurements at ambient
monitoring stations located on 4 to 6-floor buildings.

Impacts of Air Pollution

The Hong Kong EPD commissioned various studies
on the health effects of air pollution. Studies were
conducted by the University of Hong Kong in 1997/
98 to examine the short-term effects of ambient air
pollution on public hedth, usng available loca data
The study revealed that, similar to other sudies
oversess, there were significant corre ations between
the kevelofindividual criteriapollutants (ie.N 0 ,, SO,
RSP and O,) and the hospital admissonsand mortalities
for respiratory and cardiovascular diseases. Based on
the preliminary findings of the two hedth studies, an
economic impact study was conducted to determine
the economi cval ues associated with themorbidity and
mortality ratesin Hong Kong attributable to ambient
ar pollution. The* tatal’ cost of illness(i.e. morbidity
plusmortdity) rangedfrom $HK 9.7 million (for SO)
to $ HK 73 million (for NO,) for every microgram per
cubic metreincrease in the concentration of thesngle
ar pollutant. Higher vaues are obtained when using
the willingness-to-pay approach, ranging from $ HK
16.7million (for SO,) to$ HK 105.1 million (for NO,)
for every microgram per cubic metre increasein the
concentration level of the pollutant. Thepublicare, in
fact, exposed to multiple pollutantsinthered situation
and for that reason, a composite score model isused
(as recommended in the study by the University of
Hong Kong) totakeinto account the cumu ative effect.
The economic cost of morbidity and mortality is
caculated using the composite score based on the
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concentration levels of the individua criteria air
pollutants at the respective annua averages. For 1996,
theeconomic cogt isestimatedto be$ HK 3,841 million
which isapproximately equa to 0.35 pe cent of Hong
Kong’s gross domegtic product (GDP). For the
purpose of reference only, the figure can be as high
as $ HK 5,637 million or 0.51 per cent of the GDP
when the willingness-to-pay approach is adopted.

Enforcement and Control
Strategies

The Hong Kong EPD Air Divison administers most
of Hong Kong’ sair quality management under the Air
Pollution Control Ordinance. Theair quality objectives
for Hong Kong are shown in Table 3.6.1.

The EPD has successfully used the following
procedure to address some of Hong Kong' sair pdlution
problems.

o Conduct air quality teststo find out the actua

sourceof theair pollution problem;

o Inform the public to obtain their support;
Form policies to tackle each problem;

e Continuemonitoring toevaluaethereailtsand

effectiveness of the measures, and

® Revisepolicies if necessary.

With this sysem, Hong Kong has introduced the
following legidation and control programmesto ded
with specific air pollution problemsin Hong Kong.

a) Control of Emissons from Stationary Sources
® Licensing control of maor ar polluting
activitieswhich are called specified processes
(31 manufacturing processes which include
power gations, petrochemical works, cement
plants and incinerators);

e Control on the ingallation and modification
design of furnaces, ovens and chimneys,

® Improved smoke emisson stlandards,

e Introduction of cleaner indudria fue with
lower sulphur content;

e Prohibition of open burning of construction
wadte, tyres, cable and wire; and

e Control of dugst emissions from congruction
activities.

b) Control of Emissons from Motor Vehicles

The Hong Kong Government has adopted an
integrated motor vehicle emisson control strategy
which has 5 mgor e ements.

e cleandternativestodiesd vehicles,

® dringent vehicle emisson and fuel sandards;

e drengthened emisson inspection;

e drengthened enforcement against smokey

vehicles, and
® education and publicity.

At the end of 1998, 75 per cent of petrol cars
were fitted with 3-way catalytic converters and usng
unleaded petrol. Hong Kong' sdiesd vehicleemisson
gandards are in line with European sandards. Hong
Kong' s motor diesel gandard is the cleanest in Asa
with a sulphur content of 0.005 per cent. However,
illegal high-sulphur diesdl fuel fromthe Mainland poses
aproblem. A trial isin place to pave theway for full-
scale introduction of liquefied petroleum gas (LPG)
taxis.

Hong Kong hasalso committed itself to ebatement
measuresfor regiona air pollution. Vehicles, industry
and power plants in Hong Kong and the Pearl River
Delta area dl contribute to aregiona air pollution
problem, commonly seen as smog. The Hong Kong

Table 3.6.1 Hong Kong air quality objectives (in ug/m?3)

Air Pollutants 1-hour™  8-hour® 24-hour? 3-month 1-year
Sulphur dioxide 800 350 -- 80
Nitrogen dioxide 300 150 -- 80
Carbon monoxide 30000 10000

Ozone 240

Tote}I suspended 260 B 80
particulates

Resprabl sspences w -
Lead 15

Note: [1] Not to be exceeded more than three times per year
[2] Not to be exceeded more than once per year
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and Guangdong governments are working on a joint
plan to reducethe total amount of emissons and stop
air qudity from further deteriorating as soon as
practicable, and in the long term to achieve good air
quality for thewhderegion. (Hong Kong EPD, 2002).

Conclusions

About 90 per cent of the population depend on public
transport and so private car ownership and usage are
relatively low in Hong Kong. However, thenumber of
vehicles and the respective kilometres travelled has
been gseadily increasing thus leading to higher
emissons. Mobile sources are the mgor contributors
to Hong Kong's air pollution — particularly diesd
emissions (such asparticulatesandNO,). Hong Kong' s
biggest air pollution problem is the high levels of
Respirable Suspended Particulates (RSP). In 1996,
nearly half of thosedigtricts monitored failed to meet
RSP standards and astudy of street-level air pollution
showed levels of more than three times the annua
limits. NO, levelsfrequently violate standards a the
roadsde and ground-level O, concentrations haverisen
80 per cent over the past decade. Correlations between

thelevel of air pollutantsand hospital admissions and
mortalitiesfor respiratory and cardiovascular diseases
are evidence of the negative impacts of Hong Kong' s
poor air quality.

The Hong Kong Environmenta Protection
Department has successfully addressed some of Hong
Kong's air pollution problems by having a
comprehens ve monitoring programme combined with
appropriatelegidaion, control programmesand public
awareness-raisng campaigns | n addition to legidation
to control emissions from stationary sources, an
integrated motor vehicle emisson control strategy
indudespolidesto introduce clean dternativesto diesel
vehicles (e.g. LPG in taxis) and stringent vehicle
emisson and fuel sandards.

Footnotes

1 “Generd” refers to the general air quaity measured a the
Generd Air Qudity Monitoring Stetions (AQMS), which
are located on top of 4 to 6 storey buildings. Air quality
measured by the General AQMS represents the average
outdoor ambient air quality indfferent districts inHong Kong,
including rural, urban and new towns.
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