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Introduction

PM2.5 Monitoring in PRD and HK

HK AQMS

Recent PM2.5 Studies and Findings 
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WE CARE
The Pearl River Delta Region
Guangdong, Hong Kong & Macao



Urban and Natural Environments

簡報者
簡報註解
小冷水



Air Quality
Why We Must Care
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17 October 2013, WHO



Smog
Hong Kong

PRD
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Smoggy days – cleaning up is to care



Our urban experience – air, congestion, health



Marine emission and port cities



Everyone should care about air quality

2. Very high 
roadside 
pollution

4. Must 
reduce daily 
health risk

3. High 
shipping 
emission

1. High 
background 

pollution



An expression of our care

1. DCV 
Replace
80,000+

(2014-2019)

2. SCR
for diesel 

franchised 
buses 

(2014-2015)

3. Catalytic 
converter 

LPG 
taxis/PLB
(20,000+ 

2013-2014)

4. OGV
Fuel switch

at berth
(2015)

5. Cleaner
fuel for

local ships
(2014)

7. IMO
Emission 
Control 

Area

8. Fuel mix 
change for 
electricity

6. Mainland
cooperation

Science
Ships and Ports

Industry
Energy



To collaborate is to care



Energy, air and climate change

Fuel mix change, energy efficiency and green buildings



2012 Averaging 
time

HK 
Existing
AQOs

HK 
Proposed 

New
AQOs

WHO AQGs China

IT-1 IT-2 IT-3 AQGs 2001 2012

SO2

10-min --- 500 -- 500 -- --

1-hr 800 -- -- 500 500

24-hr 350 125 125 50 20 150 150

Annual 80 -- -- 60 60

RSP 
(PM10)

24-hr 180 100 150 100 75 50 150 150

Annual 55 50 70 50 30 20 100 70

FSP 
(PM2.5)

24-hr --- 75 75 50 37.5 25 -- 75

Annual --- 35 35 25 15 10 -- 35

NO2

1-hr 300 200 -- 200 240 200

24-hr 150 -- -- 120 80

Annual 80 40 -- 40 80 40

O3

8-hr --- 160 160 100 -- 160

1-hr 240 -- -- 200 200

17



18



19



广东
GD香港

HK
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Regional Air Quality Monitoring 
Network (PRD RAQMN)
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Roadside station (3)
路边监测站（3 个）

General station (11)
一般监测站（ 11 个）

塔 门(MB)

东涌(TC) 东 区(EN)铜锣湾(CB)
中西区(C/W)

旺角(MK)

荃 湾 (TW)

观塘(KT)

大埔 (TP)元朗 (YL)

葵 涌 (KC)

沙田(ST)

深水埗 (SP)

中 环 (CL)

AQMS Commencement
监 测 站 开始运作年份

中西区(C/W) 1983
观塘(KT) 1983
深水埗(SP) 1984
荃湾(TW)＃ 1988
大埔(TP) 1990
沙田(ST) 1991
元朗(YL) 1995
塔门(MB)＃ 1998
葵涌(KC) 1999
东涌(TC)＃ 1999
东区(EN)              1999
铜锣湾(CB)  1998
中环(CL) 1998
旺角(MK) 2001
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HK Supersites Air Quality Monitoring Programme

HKUST

Hok Tsui

PolyU

Photochemical 
Monitoring by 

HKPU/ EPD

Traffic-related air 
quality study

PM study by HKUST / EPD

Photochemical 
air quality

study by HKPU/ EPD

PM study 
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簡報者
簡報註解
EPD will be doing some complementary measurements at 4 sites.  The 4 sampling locations are located in the four corners of Hong Kong as the “supersite network”.  They include Tung Chung, Yuen Long, HKUST, Hok Tsui.  These sites are mainly supported by EPD. This is a map showing the locations of various monitoring sites which contains the general and roadside stations. In summer, easterly / southeasterly wind prevails, HKUST and Hok Tsui are the background /upwind sites. In winter, which northerly wind prevails, Yuen Long becomes an upwind site. In the west, the Tung Chung site is a site particularly affected by ozone pollution specially during the fall/wintertime while Yuen Long, located in the north of Hong Kong has been a site of having high concentration of particles. Apart from EPD sites, the HKUST, located in the east side of Hong Kong, will be part of the supersite air quality monitoring network.  It is an upwind site in the summertime and intensive study on particles such as particle size and distribution, visibility measurement will be conducted by the University.   Tsuen Wan, an urban site with a mix of residential and industries, is also chosen as one of the intensive sampling site as this site has been EPD’s long term toxic air quality monitoring site.  It has records of various toxic pollutants for comparison.  Examples are benzene, 1,3-butadiene, carbonyls (formaldehyde and acetaldehyde, etc.).  Tsuen Wan is also mid-way among sampling points, which could be a check point on the transportation of pollutants. For the PolyU site (which is very close to the entrance of the Cross-harbour Tunnel on the Kowloon side with very high traffic flow) is ideal for traffic-related measurements such as ultrafine particle characterization, composition such as OC/EC (organic carbon/elemental carbon) of particles.   On the other hand, in the southern tip of the Hong Kong Island, the Hok Tsui site is in a pristine location with minimal emission sources.  It serves as background monitoring site.  The site is mainly operated by the PolyU and will be supported by EPD as well.  Pollutants such as speciated VOCs, carbonyls, PAN, HONO, H2O2, total non-methane hydrocarbons, methane CH4 are proposed. The new data as generated from the programme will help identify contributions of major pollution sources, resolve visibility and regional haze problems, formulate control measures and strategies,  improve air quality models (e.g. forecast air quality, give advice to sensitive populations, test different emission reduction scenarios for the effects of air pollutants on pollution levels) and improve compliance networks (i.e. one atmosphere and multi-purpose monitoring networks), etc.
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Positively pressurized
正压

24 hr air conditioned
24小时空调

Equipped with high-efficiency
particulate air filter
配备高效率微粒过滤器

Temperature: 20 – 23 ℃ (±2 ℃)
温度：20 – 23 度 (±2度)

Humidity: 30 – 40 % (±5%)
湿度：30 – 40 % (±5%)
Microbalance readability &
repeatability: ± 1μg
天平可读性和可重复性：±1微克
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MARGA

Intercomparisons
数据/监测仪器比对

Technical training
技术培训

Real-time monitoring and data analyses
实时监测及数据分析 28



PM2.5 Speciation Study in Hong Kong
《香港PM2.5组分分析研究》

and 及
Integrated Data Analysis and Characterization of 

Particulate Matter in Hong Kong
《香港颗粒物数据及特性综合分析》
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汽车废气 海上油渣燃烧

泥土

海盐(新)

硝酸盐(二次转化)

生物质燃烧

硫酸盐(二次转化) 微量金属
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PM2.5 Source Contribution Percentages

汽车废气

海上油渣燃烧

泥土

硫酸盐(二次转化)

海盐(新)

生物质燃烧

微量金属

硝酸盐(二次转化)

Roadside General

General
Background
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汽车废气

海上油渣燃烧

泥土

海盐(新)

硫酸盐(二次转化)

硝酸盐(二次转化) 生物质燃烧

微量金属

Annual Variation of PM2.5 Source Contributions (μg/m3)
PM2.5(2001 to 2009)
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East Coast of China, relatively fast 
moving (ECC Fast)
沿中国东岸 – 移动速度较快

East Coast of China, relatively slow 
moving (ECC Slow)
沿中国东岸 – 移动速度较慢

East
来自东方

South/Southwest (S/SW)
来自南及西南方

Stagnant
停滯
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East Coast of China, relatively fast moving (ECC Fast)
沿中国东岸 – 移动速度较快

East Coast of China, relatively slow moving (ECC Slow)
沿中国东岸 – 移动速度较慢

East
来自东方

Back Trajectory Analysis

• South/Southwest (S/SW)
来自南及西南方

• Stagnant
停滯
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Winter Normal Conditions             Summer Normal Conditions
冬季一般状况 夏季一般状况

Winter High PM Hours                     Summer High PM Hours
冬季高PM浓度时间 夏季高PM浓度时间

本地(香港)

珠三角以外

珠三角区域

风向

西南

风向

西北东南

风向

东南

风向

西北

东北西南东北

本地(香港)

珠三角以外

珠三角区域

本地(香港)

珠三角以外

珠三角区域

本地(香港)

珠三角以外
珠三角区域
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Nature
Conservation

Biodiversity – We care 
about Humans and other Living Things



Engagement

Knowledge

Resolve 
conflicts

Co-develop 
strategy with 
community

Convention on Biological Diversity (Strategy & Action Plan 2015)



Emission Inventories
Air Quality Trends
Health Impacts
◦ Epidemiological studies
◦ Air Quality Health Index
Source Apportionment
◦ Receptor modeling
Secondary Transformations    
in the atmosphere
Air Quality Modeling
◦ Episode Analysis
◦ Policy Formulation & 

Evaluation
Marine Emissions: an 
example of science / policy 
interplay
Air Quality and Climate
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September 2013: AE Special issue
Improving Regional AQ over PRD and 
Hong Kong; from Science to Policy



39

Focus: 
• Direction of Air Quality Science 

Research and Air Control Policy 
Priorities in the next 5 to 10 years

Over 300 participants from 13 countries

Recommendations: 
• Health-based AQM
• Rapid urbanization / knowledge Gap

More research on exposure sci.
• Capacity Building

Hao et al. (2014): Highlights from the 4th International Workshop on Regional Air Quality 
Management in Rapidly Developing Economic Regions. 

J. Air Waste Manage. Assoc. 64(3), 40-42.



Increased concern of PM2.5 in China and HK

Governments (China, PRD & HK) responses 
fast

Regional efforts are very important 
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The regional scale Air Quality Monitoring 
Network in PRD and HK could effectively 
monitoring the pollution problems and trends 
具规模及品质保证的粤港珠江三角洲空气监控网络及香
港空气质素监测网络能有效地反映污染情况

In-depth scientific investigations could support 
the evaluation of pollution control measures and 
formulation of air quality management policies 
深入的科学研究有助了解污染的成因并制定有效的减排
措施及空气质素管理政策
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Thank You！
谢谢
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