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About Climate Change
²Ƙŀǘ ƛǎ ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜέΚ

άŀ ŎƘŀƴƎŜ ƻŦ ŎƭƛƳŀǘŜ ǿƘƛŎƘ ƛǎ attributed directly 
or indirectly to human activitythat alters the 
composition of the global atmosphere and 
which is in addition tonatural climate variability 
ƻōǎŜǊǾŜŘ ƻǾŜǊ ŎƻƳǇŀǊŀōƭŜ ǘƛƳŜ ǇŜǊƛƻŘǎέ 

Article 1, United Nations Framework Convention on Climate Change
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Climate change = global warming?

ÅOne of the climate change phenomena 

ÅA cause of climate change 

Photo credit: National Geographic
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Climate change phenomena
1. Temperature rise and Extreme temperature: 

ҧ лΦурꜛ/ ƛƴ ǘƘŜ Ǉŀǎǘ млл ȅŜŀǊǎ 

Observed change in surface temperature 1901 ς2012
Source: IPCC, 2013
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2. Sea Level Rise: 1.7 mm each year since 20th century 

Global Mean Sea Level Rise
Source: IPCC 2007
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3. Extreme Precipitation: 
annual average, frequency and intensity all increase

Observed change in annual precipitation over land
Source: IPCC, 2013

7



4. More Disasters/ Extreme Weather Events 

Source: Leaning & Guha-Sapir, 2013 8



Climate Change Phenomena 
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Global Level
ÅUnited Nations Framework Convention on Climate 

Change (UNFCCC) (1992)

üKyoto Protocol (1997)

üParis Agreement (2015): to keep global average 
temperature ƛƴŎǊŜŀǎŜ ǿŜƭƭ ōŜƭƻǿ н ꜛ/ and to pursue efforts 
to limit it to 1.5 ꜛ /

ÅInter-governmental Panel on 
Climate Change (IPCC): 
5th report in 2014
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Relevant to Hong Kong?
Climatechange phenomena Hong Kong 

1. Temperaturerise and    
extreme temperature

?

2. Sealevel rise ?

3. Extreme precipitation ?

4. Extreme weather events ?
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IƻƴƎ YƻƴƎΧΧ
Åone ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƘƛƎƘŜǎǘ ŀǾŜǊŀƎŜ ƛƴŎǊŜŀǎŜ ƻŦ ǳǊōŀƴ 

ambient temperature during the past century

Å2015: highest annual mean temperature in Hong Kong 
since 1885

Å2017: highest annual maximum temperature in Hong Kong 
since муур όосΦсꜛ/ύ
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Ranking Highest annualoC Year of Record

1 24.2 2015

2 24.0 1998

3 23.9 2002

3 23.9 2017



Climatechange 
phenomena 

Hong Kong in 
21st century 

1. Temperaturerise and    
extreme temperature

ü Annual mean temperature to rise by 3 to с ꜛ/

2. Sealevel rise ü Annual meansea level to rise by 0.63 to 1.07 m

3. Extreme precipitation ü Annual rainfall to rise by about 180 mm 
ü Extremely wet years to increase from 3 to 12

4. Extreme weather  
events

ü Storm surges brought by tropical cyclones to increase 

Source: Hong Kong Observatory
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Climate Change and Health
5ƻŜǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳŀƪŜ ȅƻǳ άǎƛŎƪέΚΚ
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Mental health 
issues?

Mental health 
issues?



Climate Change and Health
ÅClimate change: 

ïάǘƘŜ ŘŜŦƛƴƛƴƎ ƛǎǎǳŜ ŦƻǊ health systemsin the 21stŎŜƴǘǳǊȅέ ό²Ihύ

ïάǊŜǇǊŜǎŜƴǘ ŀƴ ŀŎŎŜǇǘŀōƭȅ ƘƛƎƘ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ catastrophic risk 
to human healthέ ό[ŀƴŎŜǘ /ƻƳƳƛǎǎƛƻƴ ƻƴ IŜŀƭǘƘ ŀƴŘ /ƭƛƳŀǘŜ 
Change)

ïάǿƛƭƭ exacerbate existing health ǇǊƻōƭŜƳǎ ΧΧ ōȅ 2100, even 
common human activities will be compromised, including 
growing of food and working outdoors (IPCC)
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Effects of Climate Change on Health

Source: Adapted from Watts et al., 2015
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Source: Globalization ςClimate Change and Human Health, CCOUC 2017
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Source: Globalization ςClimate Change and Human Health, CCOUC 2017
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Climate Change and Health 
ςHong Kong?

22

Climatechange 
phenomena 

Hong Kong in 
21st century 

Health Impacts

1. Temperaturerise and    
extreme temperature

ü Annual mean temperature to rise by 3 
to с ꜛ/

?

2. Sealevel rise ü Annual meansea level to rise by 0.63 to 
1.07 m

?

3. Extreme precipitation ü Annual rainfall to rise by about 180 mm 
ü Extremely wet years to increase from 3 

to 12

?

4. Extreme weather  
events

ü Storm surges brought by tropical 
cyclones to increase 

?
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Climate Changes in Hong Kong 

in the 

21st Century

Threats/ Pathways Health Impacts

Temperatures: 

- Annual mean temperature 

to rise by 3 to 6 ꜛ /

¶ Very hot days, heat 

waves

¶ Flooding

¶ Landslides

¶ Drain backflow

¶ Storm surge

¶ Cyclones

¶ Air pollution

¶ Altered survival patterns 

of vectors

¶ More active pathogens

(a)Temperature-related illnesses: 
e.g. heat cramps, heat exhaustion, 

heatstroke, hyperthermia, hypothermia

(b)Non-communicable diseases: 
e.g. cardiovascular disease, respiratory 

disease, skin cancer

(c) Communicable diseases:
e.g. vector-borne diseases (dengue 

fever, Japanese encephalitis, malaria), 

food/ water-borne diseases (cholera, 

Salmonella poisoning), diarrheal 

diseases

(d)Physical injuries: e.g. drowning

(e)Mental health issues: e.g. stress, 

anxiety, depression, post-traumatic 

stress disorder

Precipitation:

- Annual rainfall to rise by 

about 180 mm 

- Extremely wet years to 

increase from 3 to 12

Sea level:

- Annual mean sea level to 

rise by 0.63 to    1.07 m

Extremeweather events:

- Storm surges brought by 

tropical cyclones will 

increase 



Climate Change and Health 
ςHong Kong?

[ŀǘŜǎǘ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎ ΧΧ 

24



25



Hospital admissions ŷby 4.5% 

for  every  increase  of 1ǯC above 29 ǯC 
Hospital admissions ŷby 1.4% for every 

decrease of 1ǯC within the range of 8.2-26.9ǯC 

Mortality ŷby 1.8% for every 

increase of 1ǯC above 28.2 ǯC 

Cumulative mortality* ŷby 3.8% for 

every decrease of 1ǯC 
Death

Hospital 

admission

External 

healthcare seeking 

Mild symptoms and 

Discomfort

Behavioral 

changes#

After a cold wave in 2016, 13.4% 

of respondents sought medical care:

- 82.1% professional medical 

help

- 17.9% self-care

Hot Season Cold Season

Health Impact of Extreme Temperatures

Emergencycalls ŷ when the temperature 

reaches 30 to 32 ǯC 9.About 49% of calls 

were for explicit health-related¥reasons 

Notes: * Cumulative mortality is used because the lagged effect of coldness towards mortality is estimated to be 3 weeks. $ Symptoms 

include respiratory symptoms, cardiovascular symptoms and musculoskeletal pains. # Behavioral changes include amount of physical 

activity, appetite, frequency of social activity, mood and sleeping quality. 

88.4% reported  behavioral changes 67.1%  reported  behavioral changes

1.9 % Heatstroke 67.2% Have symptoms$



Hong Kong Study on Extreme Temperature and Mortality 

Hot 
Weather

Cold 
Weather

27

Chan EY, GogginsWB, Kim JJ, Griffiths SM. A study of intracity variation of temperature-related mortality 
and socioeconomic status among the Chinese population in Hong Kong. Journal of Epidemiology and 
Community Health 2012; 66(4):322-7. 
GogginsWB, Chan EY, Yang C, Chong M. Associations between mortality and meteorological and pollutant 
variables during the cool season in two Asian cities with sub-tropical climates: Hong Kong and Taipei. 
Environmental Health 2013; 12:59-60. 27

1 ♀C increase in daily mean temperature 

above 28.2 C♀ was associated with 

1.8% increase in mortality

1 ♀C decrease in mean temperature was 

associated with 3.8% increase in 

cumulative mortality rate
(three weeks lagged effect)

** Monthly mean temperatures from June to 
August in the past four years (2014 - 2017) are 

all above 28.2 ꜛ / **



Å Between 2002 and 2011: 

ï169,879 hospital admission due to HF

ï7,831 deaths due to HF

Å Cold weather was strongly associated with increased HF admissions 
and mortality (based on a 11°C. day vs. a 25°C day)

üHF admission rate is 2.63times higher on the colder day

üHF mortality rate is 3.13 times higher on the colder day

üStronger association among older age groups and for new 
hospitalizations

GogginsWB, Chan EY. A study of the short-term associations between hospital admissions and mortality from heart failure and meteorological variables in 
Hong Kong: Weather and heart failure in Hong Kong. International Journal of Cardiology 2017; 228:537-42.

28 28

Hong Kong Study on Extreme Temperature and 
Mortality from Heart Failure (HF)



Hong Kong Study on Heat Island Effect and Mortality

When average temperature is above 29 ꜛ / ŦƻǊ ŦƛǾŜ ŘŀȅǎΣ м ꜛ/ ǊƛǎŜ ŀōƻǾŜ нф ꜛ/ 
was associated with

ü Areas with high 

urban heat island index (UHII):

4.1% increase in natural mortality

üAreas with low UHII

0.7% increase in natural mortality

GogginsWB, Chan EY, Ng E, Ren C, Chen L, Effect modification of the association 
between short-term meteorological factors and mortality by urban heat islands 
in Hong Kong. PLoSONE. 2012.7(6): e38551.29 29



Hong Kong Study on Extreme Temperature and 
Hospital Admission (overall)

Hot 
Weather

Cold 
Weather
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Chan EY, GogginsWB, Yue JS, Lee P. Hospital admissions as a function of temperature, other weather phenomena and pollution levels in an urbansetting in 
China. Bulletin of the World Health Organization 2013; 91(8):576-84.
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Hospital admission rate 

increased by 4.5% for 

every increase of 1 ♀C 

above 29 ♀C

Hospital admission rate 

increased by 1.4% for 

every decease of 1 ♀C within 

the 8.2-26.9 ♀C range



Conditions Findings

1. Hand, footand 
mouth disease 

Å Temperature over 25C:rising trend
Å Relative humanity over 80%: significant increase 

2. Heart disease Åм ꜛ/ ŘǊƻǇ ōŜƭƻǿ нп ꜛ/Υ3.7% increase AMIadmission

3. Stroke Å 1°C drop in 5-day average temperature: 2.7% increase in 
hemorrhagic stroke admission

4. Injuries Åм ꜛ/ ǊƛǎŜ ŀōƻǾŜ нф ꜛ/Υ мΦф҈ ƛƴŎǊŜŀǎŜ
Åм ꜛ/ ŘǊƻǇ ǿƛǘƘƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ уΦн ǘƻ нсΦфꜛ/Υ нΦп҈ ƛƴŎǊŜŀǎŜ
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Hong Kong Study on Extreme Temperature and 
Hospital Admission (specific disease)

P Wang, WB Goggins, EY Chan, Hand, Foot and Mouth Disease in Hong Kong: a time-series analysis of its relationship with weather. PLoSOne 2016; 8:11 e0161006.

GogginsWB, Chan EY, Yang CY. Weather, pollution, and acute myocardial infarction in Hong Kong and Taiwan. International Journal of Cardiology. 2013,168(1):243-9.

Chan EY, GogginsWB, Yue JS, Lee P. Hospital admissions as a function of temperature, other weather phenomena and pollution levels in an urbansetting in China. Bulletin of 
the World Health Organization 2013; 91(8):576-84.

GogginsWB, Woo J, Ho S, Chan EY, Chau PH, Weather, season, and daily stroke admissions in Hong Kong. International Journal of Biometeorology 2012; 56(5): 865-72.



Screen capture 

www.ccouc.org/video
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http://www.ccouc.org/video


Health impacts of climate change 

in Hong Kong are real!

How are we managing them?
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Policy implications ς²ƘŀǘΩǎ ƴŜȄǘΚ
ÅClimate change-related policies

ÅExisting policy in Hong Kong (?)

ÅOur policy call 
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International Climate-ŎƘŀƴƎŜ άǇƻƭƛŎƛŜǎέ

ÅParis Agreement 2015 (COP 21)

ÅTransforming our world: the 2030 Agenda for 
Sustainable Development (Sustainable 
Development Goals)

ÅSendai Framework for Disaster Risk Reduction 
2015 ς2030
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Response to climate change: 

Mitigation and Adaptation
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Mitigation Policies Adaptation Policies

ÅTax on fossil fuels/ subsidies 
on renewable energy 

ÅWater resource 
management: desalination, 
rainwater storage and 
preservation

ÅStandards on carbon 
emission for transport

ÅReduce dependenceon 
single energy source

ÅInfrastructureto promote 
cycling and walking 

ÅTree planting

ÅEnergyefficiency labelling Å Strengthen health service 
and contingencyplanning

ÅBuilding regulationon 
energy efficiency 

Å Surveillanceon climate-
related diseases
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Source: Globalization ςClimate Change and Human Health, CCOUC, 2017


