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e Hong Kong’s poor

air quality has
| i become a subject of
wide public concern

FEH= Peopla are increasingly interested to learn more about various sources of air
pallution sa that they can judge what nesds to be done. This pulbdication deals
. - . ) , ' with the facts and figures of Homg Kong's air quality, and raisas specific short
Il Hong Kong: An Inteynational Comparison Il SRR R and long-term actions to improve the situation
I Air Pollutants Il 2R The good news is a lot can be done both locally and across the bordar in
~ategnriss | Guangdong. Howewer, farsighted, fough and defermined aclion ower a
= e sustaimed period is reguired.
sihility o [ What people demand today is a clearly articulated broad strategy on how to
Health and Other Bisine Costs from Air Pollution T St o R R L B S B attack the problem and then. for those who are responsible, to act expedi-
tioushy
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Regional Air Quality

Owver the last 20 years the PRD has developsd rapidly
to become one of the world's largest manufacturing
cantres. Hong Mong has confributed management
capability. technology and funding, and is also a
significant investor in transportation and logistics
including in the ports at Shekou and Yantian. Many
people in Hong Kong have benefited economically, at
the cost of worsaning air guality.

The area encompassing Hong Kong and the PRD is im
fact relatvely small. it is comparable to the metropali-
tan regions of Mew York, Los Angeles, London and
Tokyo.

Sources of emissions having the greatest regional
impact are power plants, wehicles (rumbers are rising
rapidly) and factories. Due o Guangdong's electricity
shortfall experts estimate that up to 909 of factories
run their cam generators, many of which use high
sulphur fusls.
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Meteorological
Impact

Daily land-sea breezes mix regional and local emis-
sions to produce dense smog. Studies show that dus
to proximity and prevailing winds emissions from
Shenzhen and Congguan have the highest impact on
Hong Kong, mot forgelting that Hong Kong's emissions
impact Macaw and Zhuhai.

Stedies also show that prevailing eastery winds are no
longer atde fo disperse pollution westward oecauss
repional amissions that are trapped by the land-sea
breeze are often too denss.

Ona of the most harmful pollutants, particulats
matter (PM), is an important confributor to the
regional haze On “fypical® wind flow days, studies
indicate that pollution sources from Guangdong
contribute 7095 of PM emissions with the rest from
local sources. However on low wind and windiess days
PM emissions from regional sources increases to TS,
with the increase largely coming from regional poaer
plarits.
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LAND SEA BREEZE

Land-sea breaze circulation (LS8) occurs due to the
unequal heating of air over land and sea. As land
heats up duning the day the air nesar the ground 1=
heated and expands. This kess dense air risas form-
ing an area of low pressure The air in the middle of
the Pearl River estuary heats up maore slowly than over
neighbouring land creating a pressure gradient that
sets in mobion a triangular s=2a bresze

Urbanization and activities such as manufactuning,
power produchon and transport maks this triangular
trapping =zome maore acute allowing pollutants
amitted in the PRD to be trapped, transported, cross
rnized, and redistribuiad by the LS8 circulation
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Hong Kong's
Local Pollution

Honz Komgs main emission Sources ane our Dower
plants and wehicular flest.

FPower plants are the major contributors although their
tall chimmays disperse emissions higher info the air
Mast of our power is generated using coal, which is
more polluting, other sources being natural gas and
nuclear

‘ehicular pollution emits at strest level and therefors
creates not only instant impact but is also more toxic
becawsa the pollutants have not yat bean diluted.

Recent studies show that although marine emissions
are a small contributor to oeerall poliution, they create

a surpnisingly large public health impact because the
emissions effect dense population cantres.
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STREET CANYON EFFECT
EBIRE ME

Hong Kong’s urban environment is extremely dense.
Marrow congesied streets and tall buildings trap
roadside pollution for long pericds. Congestion
reduces traffic speed, which increases emissions.
This is significant as most Hong Kong pecple live or
work in the urban or roadside environment.
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HONG KONG: AN
INTERNATIONAL
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Hong Kong's air is still betker than Beijing. Shanghai, SEROTMNECSEES - &8 - SNAWEZES 2
Mumbai and Mew Delhi but worsa than Singapore or HETRFDSEHEN « §EEEHLARES - BF - E
Tokyo. Beyond Asia, our air compares poorly with  ERHEEEE  EROTAPSMET - §
Londan, Mew York, Paris and Vancouwer. 15
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These cities have already Seen through development BEEREFHRMHELET - ES201LEHEE BT EI
cycles where polluting industries moved away due in @ B TTESERESE (0 DEINEES ) &8RS o
part to growing public awareness and gowernment ST -
pressure. and emissions regulation for heavy combus-
tiom activities, such as powsr generation and vehicles,
hawve gradually been tightened.
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AIR POLLUTANTS

Categories

Primary air pollutants: come cirectly into the
atmosphers from emission sources that may be
identifiad. These direct sources may be point sources,
such as power pfants and factones; or mobile sources,
such as wehicles, ships and aesroplanes. The major
primary air pollutants are carbon monoxide, sulphur
digxide, nitrogen oxides, wolafile organic

campounds (WOC), particulate matter, and lead.

Secondary air pollutants: are created in the
atmosphers whan primary poliutants react with each
other or with atmespheric compounds such as water
wapour The chemicals that make up smog and acid
rain are important examples

Criteria air pollutants

The 4 most important pollutants {critera air pollut-
ants) to estimate the impact of pollution on public

health ars:
- =+ u T = T i A - ] | DR~ =%
particulate matter (PMyp and PM2 5)
: =
nitrogen dioxide (NU2)
(] - s
sulphur dioxide (SUs
— i =
zone (O3)

Each poliutant has an independent sfiect on health.
However, air pollution is alzo a mix of chamical pallut:
ants and there is still medical uncertainty about the
sffect of all the pollutants acting topsther. The cumula-
tive impact of individual poliutants may have a greater
impact on our health than the sum of sach individual
pollutant.
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Particulates,
Particulate Matter and
Ozone

These ara terms wsed for a mixture of particies found
in the air. Some particlss are large and can ba saan
{=oot or smoke) and some are very small (imvisible to
the naked sye). The size and chemical compositon ams
the most important characteristics of such particlas.

The term Total Suspanded Particulate (TSF) is used to
represent all particlas up to 45 microns in diameter
Very small particles are referred o as Particulats
Matter (PM), and PMyg. PMs 5 and ulira-fine particles
(lass than 10, 2.5 and 1.0 microns in diameter)
indicate their respective sizes. In Hong Kong. the term
Respirable Suspendsd Particulate (RSF) is usad for
PMio

PM sources may be primary, such as emitted directly
from power peneration or road traffic. or secondary
formed in the atrmosphere by chamical reaction of S0
and M0x and other pases. Sacondary PM is usually in
the range of finer particles.

The World Health Organisation (WHO} reconfirmed in

2004  hat

Ozone (O3). a secondary pollutant, s chemically
highly reactive and a strong respiratory irrfant, as well
as one of the main componants of smog.

Recent studies hawe been unable to establish threshold
levels for pollutants, in parficular for PM and Os.
Rather, stedies consistently show thare are likely no
safe lewels for these two pollutants and smaller
partickes are more hazardous.
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Health and other
rising costs
from air pollution

Commaon health problems incfude chronic and acuts
bronchitis. onesrmonia, attacks of asthma, heart
attacks and strokes. Air poliutants damags clotting
mechanizms and the lining c2lls of arterizs reducing
abifity to deliver oeygen to wital crsans

Mast at risk are persons with pre-existing ilnesses,
youns children and the elderly

cvidence of
adverse health
effects from
aboratory studies
and population
SUrVeys

Undiagna
without

Physiological Change

POLLUTANT EXPOSURE

Health Problems
with Symptoms
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Direct health costs and productivity losses avoided by improving air quality:
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Intangible costs for pain and suffering avoidea by improving air guality:
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7$19.2 Billion
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by air pallution

B BFERSHEENARES
Cepartment of Community Medicins
Sohaool of Pubfic Health, HKU]

[ A S Hil P e B ]

Fublic health exzerts have worked ocut awcidabliz
sconamnic and financial costs to the commuonity
arising from iliness, hospitalization, workdays lost,
and deaths caused by air pollution. Improvemants in
visizility alame fromn Hong Kong's ‘average’ levels fo
e B R e B thosz which are considered ‘good” would avoid 1,600

F X deaths, save 62,000 hospital =0 days, and savs over

Unmeasured HHE21billion 2 year
and of uncertain _
significance Beyond nzaith costs, thers are ather sconomic costs

relabing to air poliution. Foregampls, recuced visibility
affects cur overall sense of well-being. international
reputation. tourism sic. although the =xact costs ars
hzrd to caloufate

Proportion of Population Affected

F
& Figure 11; Tha gyramid of harm
H o SR
[Department of Community Medicine.
School of Public Health, HKU]
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Total value of harm avoided by improving air quality:

~$21.2 Billion
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MEASURING
AIR POLLUTION

Governments around the world set standards for the
ambéent (general) bewa! of air pollution oy establizhing
rmaximum allowable kevals for various pollutants. The
recarmmeandad limits are the air guality standards, and
they are designed to protect public health.

Hong Kong'’s Air Quality
Objectives

Hong Bang's Air Quality Objectives (AQ0s) were =&t in
1987 and form the basis of all air quality managemeant
policies. With 11 general and 3 roadside air monstoring
stations the Emwironmental Protection Department
(EPTY) carries out contineous air sampling to provids
data to determine how often the ACGDs ars violated.

Fipure 12- Hong Kong's AQOs w
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Concantralion in Microgramimes par Gubic Metre (1) HEALTH EFFECTS AT ELEVATED AMBIENT LEVELS

Sulphur BOO . 350 . E]
Dioxide

Total
Farticulates

Spe
Particulates (v)

Milragen =00 : 150 B
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Craidants (as 240

azone) (Vi) )

Lead
1.5

FeEsparatary liness; reduced lung lunctian; markddty
and mortality rales increase at higher |eeds,

Fias piratde fraction has eflects an health

Fesparatory liiness, reduced lung funclian; cancer risk
for carlain particles; morbidity and morlalily rates
incraase al higher levels

Resparatary irfitation; increased susceptitdity to
retperatory infaction; lung develosment impasrrment

Impairment ol coordinabion; deleterious to pregnant
women and (hose with hearl and dreulatory conditions.

Eye irritation; cough; reduced alhletic performance;
possible chromasome darmage

Aftects cell and body processes: likely neund
paychological eflects, particularly in children; likely
effects on rales on incidence ol heaarl allacks, strokas
and hyparbenticn.

(i} Measwred at Z98KZ5°C) and 101 325%Pa (one stmosphera) (i) MNat to be sooseded mors than thnee limes per year
(i) Mal to be excesded mare than onoe per yesr () Arithmelic mesns () Respirable suspended particulsies means
suspended particles in air with 8 nominal ssredynamic  diameter of 10 micrometres or smaller (also called PM 1 g)

All roadside air monitoring sta-
tions and some general stations
exceed the PM10 AQO.
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While Hong Kong does not have a PM2 5 objective,
available data allows ws to compare the concentrations
of this pollutant with other cities {see fig 9). Given tha
hazardous nature of PM2 5 the resuliz are sobaring.

EAEENERPMz sHETANEER - ERENAN
HESEAEEENrM, sRECFREERBELR
« EEHPMz sRERENHHNET HRAREBE
HPENEEHENEERE -



Hong Kong's
Lax AQOs

Air guality standards should be set at limits reflecting
tha health risks associated with pollution levels. 1t s
widaly questioned by health experts whather Hong
Bong's AQOCs truly protect public health. Experts
believe they are too lax when compared to slandards
im the WS and EW, plus Hong Kong still doss not have
an objective for fine particulates (PM2 5). Morsover,
Hong Bang is still failing to meet cur own objectives.
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Hong Kong'’s

Air Pollution Index (API)

The APl is designad to measure the frequency and
degrea of air pollution in a particular city. The indax
lewel of 100 should not be exceeded more than a speci-
fied nurber of times a year, and air pollution alarts
should be put out when the index reaches 200 or
higher. During such aleris, people are advisad to awpid
ourtdoor activities. The daily APl announcament, based
on Hong Kong's AQOs, can ba misleading. Whan based
on standards elsewhers in the world, our “medium’
woukd be “high’, and our “high” would be “wery high” or
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Adopt an integrated
energy policy :

We need a clear policy driver rather than the piece-
meal and often conflicting efforts we have today.

Thus, apart from the current government objectives of
prowiding - power relably, safely and at reasonabls
prices, the policy must also require generating and
using ensrgy rescurces efficienty and protecting the
snwircnment and public health, as well as reducing
ciimate change.

Fhotograph: Mirror Producbons
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Replace old
vehicular fleet
quickly

#s Hong Kong power plants are already upgrading to
reduce amissions, the focus now must be on trans-
port. Our road density is among the highest in the
world at 265 wvehiclss per kilometre. About 3095
(131,400} of these are desel-burming commercial
wehicles confributing betaeen 609 o 708, of the
wehicla mileage in Hong Kong.

The current policy to provide financial assistance to
retrofit heawy diesel wehicles with catalysis is inexpen-
sive but sub-optimal. Even if the cleanest ultra low
sulphur diesel (ULSD) fuel is used in the Euro I, Il or il
engines, amissions will stll be higher than a Eura IV
engine using ULSO
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Engine P Carbon Hydro- Mitrogen
Monoxide carbons oxides
Euro | 0.36 4.5 1.1 8
Euro | 0.15 4 1.1 7
Euro 1l 0.1 . 0.66 B
Euro IV 0.02 1.5 0.46 3:5

& Figure 17: Exhaust emissions (gram par kbw/'h)
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& Figure 18: Daily Emission of PM by Motor Viehicles in 20

Operate clean
ports & logistics

Bunker fuel used in shipping is high in sulphur It is at
the bottom rung of refined fusls in emissions te
There are growing worldwide concerns over emissions

when =hips come to port

ing enargy in
with port :|r|::| term |nal
their enwironmental impact.

oparators to improwve
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Prioritise rail and
coordinate road
usage

Hong Kong's stated tranzport policy is supposedly mil-
led butin reality is road-led. This must changs. Tha best
way to reduce vehicular emissions and congeastion is o
look at expanding rail fo replace somea road orojects. An
sxample is to build the Morth Island Line apd the South
Islard Ling an Hong Kong ksland in place of warkous
planned highways

The powvarnmant’s hesitation to subsidica the capital
cost of rail construction creates a false economy. Whan
the full external costs of roads are taken into account
{such as  healthcars costs, poiution, land wasiags,
congestion eic), Hong Kong heavily subsidizes road
transpart. The government must coordinate il and
road usage sa that connecting points are well-designad
for switching convenience. Policiss for granting Bus and
mini-bus routes will also have o be re-thought. Hong
Kong can also adopt demand management methods,
such as road pricing, as London has done.
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Compared to Tokyo,

our rail network is sparse.
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& Figurs 20. Hong Bong's ralway system
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Manage development to
reduce ‘street canyon
effect’
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Focus on ports and
logistics

Busan

- 3.8%

*>. Shanghai
R ONREN S
SRIER LA
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berth. consider building intra-paort rail and

using electric vehicies at port.

S Kaohsiung
- 3.29

H-uﬁé Kong &
Shenzhen

11.7%

AR

Figure 21:
i Diestribution of world container
Singapore throughput (2004)
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GUANGDONG ' PROVINCE

tries away from the Pearl River estuary
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[HESAR Government Lands Departmant)
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1 & Figure 22: Moving heawy polluting indus-

Build cross-border
planning and regulation
framework

Homg Kong, Guangdong and Macau needs to work
closaly fo plan the region’s growth. Meteorology and
air quality studies show the best sites for the more
polluting industries are in ‘Westerm Guangdong
becauss the natural airflow will help to fransport emis-
sions away from the PRD. Today, heavy polluters are
sited where emissions are trapped in the heart of the
Pearl River estuary.
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The less energy we use,
the less we pollute.

The more efficiently we produce energy,
the less we pollute.

~The more efficiently we deliver energy, = '__'__I"j_ ;
&4 _ the less we pollute. Lac™

"

WS~ The cleaner the fuel, CEEA R T

;" KB  the less we pollute.
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