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Rapid Urbanisation
Hong Kong & the Pearl River Delta
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Pollution mixes on both

tmﬁrd the mumh of the Fﬁﬂrl
River Delta, where pollution fr-::m

¥ CAUSES: vehicle emissions

sides of the border in \4 - " e
nac hichlv- - ‘ = EFFECTS: helps form smo
Chinas hlghl}l o ONGGLAM * exacerbates asthma and :
&nduﬂtriﬂlized Pearl ({:‘:}‘ | increases chances of
e : 1 ;' ; respiratory infections
River Delta, soa o --
::leanul: will Jfﬁ:ﬁ___ » :
require joint efforts from >y | | Eﬁiﬁgﬁ}ﬁﬂ?ﬁﬁ?&ﬁ
~ Hong Kong and Euangdnng ‘ {_’ 1 o’ E-uw ﬂl:ﬂplaﬂﬁt b urning
A : EFFECTS: can penetrate
ZHONGSHAN deep into lungs and
aggravate 2enous

Power plants, factories and vent::tes — respiratory and
release pollutants into cardiovascular diseases

the region. Without
m?ﬁ&@ﬁéﬂ'ﬁgmm? g clear it away, the pollution mix can |\ el R

, - - reaction in sunlight of
sprawl, which causes the - . E'i“i::.l“ ﬂ:flgmel m:ﬁ; dfﬁ‘ volatile organic compounds
' especi ’ that primarily come from cars

EFFECTS: causes chest pain

and coughing, aggravates
asthma
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Regional Air Quality — A Closer Look

1. Total emissions by inventory
- 80% vs. 20%

2. Source apportionment at AQMS
- 60%-70% vs. 30%-40%
3. Number of days affected

=  Subject of new research
¢ Air Quality data from 14 AQMS
¢ Data from HK/PRD Regional Network
¢ Wind data from HK Observatory

¢ Speciated elemental data from 24-hour samples collected at 10
AQMS

¢ Satellite Aerosol Optical Depth Information
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PRD Regional Air Quality -1 February 2007
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What a Difference ... good vs. bad days

Sunday 1 August 2004 Sunday 18 July 2004 Friday 23 July 2004

! ! !

Tuesday 4 January 2005 Wednesday 20 April 2005 Thursday 16 September 2004
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Hong Kong and Shenzhen combined have the largest number of

marine movements in a small space
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City Planning Impact

Fioof level wnd
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Air Pollution and Health Risks

Health

NS

$$$



WHO Air Quality Guidelines
Released October 5th 2006

ﬁSDEHEIOEHﬂIS.M.

WHO Air quality guidelines
for particulate matter,
ozone, nitrogen
dioxide and sulfur dioxide.

Global update 2005

Summary of risk assessment

(& World Health
¥ Organization

Department of Community Medicine, School of Public Health, Hong Kong University



Shortening Life Expectancy in Europe

Standard 40 ¢zg.m~3

Standard 20 ;zg.m™3

Shortening Life Expectancy in Months

0

1

B -

Modeled by Amman etc. for CAFE report of the EU

.




Air Quality Standards Compared wHorchina Hk)

S0z Annual S02 24 hours NOx Annual NOx 1 hour
mg/m3 mg/m3 mg/m3 mg/m3

BO 350 300

Hong Kong Hong Kong Hong Kong Hong Kong

& China

240
60

200

50
WHO

150

120
WHO

WHO Standard [l China Standard B ik standard



Air Quality Standards (WHO/HKAQO)

S02 NO2 PMaio O3
mg/m?3 mg/m?3 mg/m:3 mg/m3

350

Annual HK Avg

Annual HK Avg 360

Highest
Annual HK Avg
(Tap Mun)

140
Yuen Long WHO

100

WHO

20

WHO

WHO Standard I HK standard B Hk rReading

* HK has no set standard for PMz2s



New Air Pollution Index needed

Pollutants in the air
averaged over a set period

Sulphur dioxide {§02)
24 houre

MNitrogen dioxide (NOz)
Annual

PMio
Anriual

PMzs

Annual

Ozcne (Qg)
1 Hour

Concentration of pollutants in
micrograms per cubic metre

10

| Ho set standard

Mo readings

10
MNe set 1-hour standard. 8-hour stendard Is 240

WHO Standard 2008 ] HK Standard [} HK Reading 2005

= Higheat average fipure = Annual avers e
PM¥ix Suspended pertculete metier of X merometres ar leas in diameter



Hong Kong needs:
New Air Pollution Index

A low API of “25” is very unusual in Hong Kong — butis it a
good indicator of health protection?




Concentration (ug/m?

SO2 Monthly Concentration (2001-2005)
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Concentration (ug/m?3

120

100

60

20

NO2 Monthly Concentration (2001-2005)




Concentration (pg/m?)

Monthly concentration of PMuo (2001-2005)

Where should we be for health protection?

100

80
Hong Kong PM,, AQO (annual) = §5

40

20 =-rcremcremmescssmssicscsesrssesssessssesssunresener ss s s s e s s s s s ne st s n s s s s s e s rn e n s n e e
— Ropdsice Proposed WHO PM,, (ennual) = 20
Qeneral
0
& & & & &



AIR QUALITY ... better vs. worse

I Pollution (RSP)

(microgram per cubic meter)

100— 0
80—
- Hong Kong
60 — 2004 (62) e

— Hong Kong AQO
Los Angeles , J 9AQ

40—+ 2003 (44)
| o London 2005 (30)

_ o New York 2003 (22)

201 / Paris 2003 (21) WHO AQG
— Vancouver 2004 (13)




Avoidable Health Risks with
Air Quality Improvement

% of days
Pollution 8t theas levels
(microgram per cuble meter) 29
Poar
100
48%
80
50 Averags
4%
40
Batter
2%,
20 Good
2%
0

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



Value of the Avoidable Health Risks

Avoidable costs

Direct costs of illness
Public hospital admissions
Public out-patient consultations
Private hospital admissions

Family doctor visits $ VALUE OF
Travel costs HARM AVOIDED

Productivity losses »

Hospital admissions
Family doctor visits
Premature deaths

Intangible costs
Deaths

Serious chronic illness
Less serious illness

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



Family Doctor visits for Respiratory Problems

% of days

(microgram per cuble meter) 2%
Poor
100
4B,
80
Hnn%aﬁnng
§0 : - Arerage
40
1 Batter
%
20 Good
2%,
0

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



Hospital Beds-days Avoided

% of days
Pollution at these levels
(microgram per cubic meter) 29,
Poor
100
439,
80
Hong Kong
2004 (62) .
o verage
©0
/ a4%,
40 L ,
Better
8%
20 Good
2%
0

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



Deaths Avoided

% of days
(microgram per cuble meter) 2%
Poor
100
45%,
80
Hong Kong
2004
§0 b - Arerage
40 "
Batter
%
20 Good
2%,
0

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



$ Benefits of Air Quality Improvement

Direct Health Costs & Intangible Costs for
Productivity Loss Avoided Pain & Suffering
Total: HK$20,08M Total: HK$HK$19,172M
HK$ M HK$ M
1600 18000
1504
1400 16000 ---- 13829

1200 + 14000
Total value of harm avoided 12000

1000
$21,180M o0

800
8000

600
6000

400
4000
200 2000
0 0

M Direct Costs M Deaths
¥ Productivity Losses B WTP for Aviodance of Serious Chronic

and Less Serious lliness

Source: Department of Community Medicine, School of Public Health, University of Hong Kong



Health Costs of Air Pollution

200 Air pollutant concentrations are now 200% higher than the
World Health Organization Guidelines 2006.

6 : 800 : OOO Family doctor visits each year for respiratory problems.

64 OOO Hospital bed-days a year, mostly for heart, lung and blood
’ vessel diseases.

1 6 OO Deaths a year, mostly from heart attacks, stroke, pneumonia
y and other lung diseases.

20 Value of the benefits of air quality improvement would be more
than HK$20 billion a year.



Air Pollutant Concentrations (1988-1995)

Micrograms per cubic meter

Half yearly mean level

PMyo Fuel Restriction on Sulphur
I.’.‘
"n‘ '.ri‘ ""l'-.‘
€0 Y . R gar T ¢ "‘*r““ ,r""l'.‘ T
NO; . "'"-.-"" oy
80; 509, reduction in SO,
after the intervention
40
0'. i... -'..'
¢ ") o' p"
'..‘i ‘rl W - Sun '-‘. 'c".’ N
20 .*.‘“.',i" hi“‘”"' ) ‘..4 u“‘. o

No Changes
in other Pollutants

0
F PP P PP PP



Reduction in Heart & Lung Disease Deaths
After 1990 Sulphur Restriction

a1 -1.8% I
.2.4%
-4
-4,.2%,
4,8%

e T I e o S e e
15=-64 65+ 15 - B4 B5+ 15 = 64 65+
All causes Cardlovascular Resplratory

9% Reduction in Annual Trend




Some key issues ...

* Hong Kong air quality is poor and is a threat to health.

* Air Quality Objectives (AQOs) should be set at levels that
protect public health.

® Current guidelines are inadequate and misleading.

* WHO Air Quality Guidelines (2006) are based on the best
scientific information available today and should be adopted in
Hong Kong.



View from the Top

Donald Tsang said in May 2006 ...

ferior

are bettel

53 rthan‘f
Singapore [ BPO Bering
Tokyo ... | am'sure We‘:are gomg to meet whatever [WHO]

standards they put up”.

“We have the most environmentally friendly place
for people, for executives, for Hong Kong people, to live”.



Economy Is being affected

Merrill Lynch warns 2006 ...

g bec
> 10 be ar

-., ﬂq

(shares in) Singapore offic fice landlc ds seII Hong Kong

office landlords.”

SINGAPORE: No. 1in Asia

HONG KONG: 32 SHANGHAI: 89 BEIJING: 106

., Buy




HONG KONG-PRD NEED A
COMPREHENSIVE PLAN

Power Generation and
Demand Management

Shipping and

Port Operations

N
y

h 4
J \

Manufacturing and
Cleaner Fuels

U

Market Mechanisms

Tax and Emissions Trading

J

Photo: Mat Hampson



MNew Energy P0|:cy :

Air Quality : Tighs

Vehiclular Transport : C

Pro nd eth

Mer wehicles an the road

A Comprehensive Approach Expedite Railway/Subway Expansion : Soutn Island Line
(Local Air Pollution) bl oo s miie LD T

rraar=s)

Shipping and Port Operations :

Airport operations : Ask Airport Authority to explare how

airport operations can reduce emissions and be more energy

e

Manufacturing :

A Comprahensive Approach Eorts__ Slhl?ping and Lag:stuc:‘_. ! Dovis
(Regional Air Pollution) o 3

Air Quality Management :

Pro-actively Facilitate Facilitate Industry Sectors to become Energy Efficient
Industries to and Reduce Emissions (2007-2008) :

Reduce Emissiens

Mational
and International Efforts

Participate in National and International Efforts (2006 onwards) :

fEREEEN



Hong Kong Policy Priorities

Create policy drivers to effect change:
* Review and tighten air quality guidelines

* Adopt integrated energy policy

v

Other measures from sharpening policy drivers:

* Install FGD equipment in all power plants

* Push energy efficiency

* Replace old vehicles quickly

* Require adding biodiesel at border for trucks

* Priortise rail and coordinate bus service and other road usage
* Manage density to reduce “street canyon effect”

® Operate clean ports and logistics

Photo: Steve Cadman



Regional Policy Priorities

TRANSPORT

Use cleaner fuels, newer
buses and extend rail

POWER

Close smaller plants,
iImprove efficiency and
reduce emissions

INFORMATION

Sustain joint air
monitoring
and release full
emissions data

MANUFACTURING

Use cleaner fuels,
energy efficiency

PORTS

Use Cleaner fuels on
ships, vehicles and
equipment

COOPERATION

Build cross-border
planning & regulatory
framework, increase

capacity in air management,
pilot emissions trading

Photo: Poagao



Super Regional Trends
Particulates Pollution in China (2000)

SEC (Dry) Yearly AVG 2000 (min: 0.09 max 0.32)
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0.1a

(LY /) (Ad) ua12209) UoijaunRx3 aeung
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100 103 114+ 11 120 126

0.16

Courtesy: HKUST, Institute for the Environment



Super Regional Trends

Particulates Pollution in China (2005)

SEC (Dryj ‘:’early AVG 2005 (rnm 0.09 max 0. 32}
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Courtesy: HKUST, Institute for the Environment
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What about climate change?




Impact of Climate Change: Rising Sea Levels
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TODAY’S MEAN SEA LEVEL

Courtesy: HKUST, Institute for the Environment



Rising Sea Levels
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Rising Sea Levels
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Rising Sea Levels
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Rising Sea Levels
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Erratic Rainfall
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