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Health Costs of Air Pollution in Hong Kong
Five avoidable numbers to remember

200%
Daily Air pollutant concentrations are now 200% higher 
than the World Health Organization Guidelines (2006) 24 hr 
Levels (Should not be exceeded more than 2 or 3 times 
annually)

6,800,000 Family doctor visits each year for respiratory problems.

64,000 Hospital bed-days a year, mostly for heart, lung and blood 
vessel diseases.

1,600 Deaths a year, mostly from heart attacks, stroke, pneumonia 
and other lung diseases.

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

(HKU, CUHK, HKUST, Civic Exchange Report, 2006)
*The above does not include indirect costs (Tourism, Business, Talent and 
long-term competitiveness) which are several times larger!



Reports	of	Hazy	Days	(199701-200412)

For a talk at the Desert Research Institute (DRI)
one audience commented:

don’t worry, it won’t get any worse …

Source: HKUST



µg/m3 空氣質素指標 WHO	Interim	Targets WHO
HK	AQOs	(2014) IT-1 IT-2 IT-3 AQGs

二氧化硫 10-min 500 -- 500
SO2 24-hr 125 125 50 20

可吸入懸浮粒子 24-hr 100 150 100 75 50
RSP(PM10) Annual 50 70 50 30 20

微細懸浮粒子 24-hr 75 75 50 37.5 25
FSP	(PM2.5) Annual 35 35 25 15 10

二氧化氮 1-hr 200 -- 200
NO2 Annual 40 -- 40

一氧化碳CO
1-hr 30,000 -- 30,000
8-hr 10,000 -- 10,000

臭氧O3 8-hr 160 160 100

HK Air Quality Objectives (current)



Catalytic 
Converter 

Replacement

HKD 
150 

million

Pre-Euro IV 
Diesel Commercial 

Vehicle Replacement

HKD 
1140 

million

Selective Catalytic 
Reduction Devices 

Retrofitting

HKD 
400 

million

Recent	Vehicle	Emission	Controls	in	Hong	Kong		
(2013-2019:	1.2	billion	HKD)

Significant	controls	also	introduced	for	
power	and	marine	emissions



Conclusion	for	Policy	Makers

PM2.5 Roadside Ambient
Observed Concentration Changes -10.7±2.4 -6.7±1.8

Conc. change due to wind changes -1.1±0.4 -0.3±0.2
Conc. change NOT related to wind changes -10.7±1.6 -6.7±1.2

Conc. change due to Control Policies -4.5±0.8 -2.8±0.1
Catalytic Converter Replacement (15%) -0.7±0.1 -0.4±0.4
Pre-Euro IV DCVs Replacement (76%) -3.5±0.6 -2.2±0.0
SCR retrofit (9%) -0.4±0.1 -0.3±0.5

Non-local changes -4.7±2.7

PM10 Roadside Ambient
Observed Concentration Changes -15.4±4.8 -9.9± 2.6

Conc. change due to wind changes -0.9±0.3 -0.6±0.2
Conc. change NOT related to wind changes -15.4±3.4 -9.9±1.9

Conc. change due to Control Policies -6.8±1.4 -4.36±0.9
Catalytic Converter Replacement (12%) -0.79±0.2 -0.51±0.1
Pre-Euro IV DCVs Replacement (80%) -5.41±1.2 -3.47±0.7
SCR retrofit (9%) -0.59±0.1 -0.38±0.1

Non-local changes -6.6±5.6



排放量的轉變

Change in emission between 2010 and 2015

污染物

Pollutant

2010排放量

Emission	
(公噸Tonnes)

2015排放量

Emission	
(公噸Tonnes)

排放量的轉變

Change	in	Emission	
2010-2015

SO2 35,490 19,540 -45.0	%
NOx 108,500 91,700 -15.5	%
RSP 6,750 5,430 -19.6	%
FSP 5,330 4,300 -19.3	%
VOC 31,560 26,610 -15.7	%
CO 87,820 58,150 -33.8	%

Source: HKEPD
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珠江三角洲監測網絡污染物濃度年平均值趨勢
Annual Average of Air Pollutants 

in the Pearl River Delta Monitoring Network
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Reports	of	Hazy	Days	(199701-201604)

Source: HKUST
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(c) HKUST
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15-year	(2001-2015)	mean	population	density	&	PM2.5

Population	
density

PM2.5
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Percentage	of	population	exposed	to	PM2.5	higher	than	
WHO	IT-1 (current	NAAQS)	and	IT-2

• For	IT-1:
• PRD:	99%	in	2004	and	50%	in	2015
• HK:	99%	in	2004,	0%	in	2015

• For	IT-2:
• PRD:	95%	in	2015
• HK:	64%	in	2015

IT-1 IT-2



20

PM2.5 population	exposure	at	city	scale

• Use	of	spatial	mean	pollution	data	(or	data	at	low	resolution)	often	
underestimates	population	exposure	(as	large	as	8	µg/m3	in	GZ)

• Zhuhai	(ZH)	shows	the	least	difference	– it	is	most	successful	in	urban	
planning	and/or	cleaning	up	highly-populated	urban	area;

Exposure based on city average PM2.5
Exposure weighted with 1km population density & PM2.5

ZH: Zhuhai

Guangdong Cities

WHO IT2

WHO IT1
NAAQS

Lin et al. (2016)
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There are large variabilities 
in air quality that our district 

scale AQMS network cannot show
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http://praise.ust.hk

PERSONALIZED
REAL-TIME
AIR-QUALITY
INFORMATICS
SYSTEM FOR
EXPOSURE

Sponsor: HSBC 150th Anniversary Charity Programme

… so they can better help themselves reduce their 
pollutant exposure and the associated health impacts


