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About Climate Change
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or indirectly to human activityhat alters the
composition of the global atmosphere and

which isin addition tonatural climate variability
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Article 1, United Nations Framework Convention on Climate Change
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Climate change = global warming”

Photo credit: National Geographic

A One of the climate change phenomena
A A cause of climate change
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dimate change phenomena

1. Temperature rise and Extreme temperature:
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2. Sea Level Ris&:7 mm each year since 2@entury
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3. Extreme Precipitation:
annual average, frequency and intensity all increase

Observed change in annual precipitation over land
1901- 2010 1951- 2010
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(mm yr-1 per decade)

Observed change in annual precipitation over land
Source: IPCC, 2013
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4. More Disasters/ Extreme Weather Events

Numbers and Types of Natural Disasters, 1950-2012

B Geophysical disasters (e.g. earthquoke, volcano eruption)
B Climate-related (hydro-meteorologic) disasters
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Climate Change Phenomena

Temperature Sea-level
Changes Rise Disasters
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Global Level

A United Nations Framework Convention on Climate
Change (UNFCT(1992)

U Kyoto Protocol (1997)

U Paris Agreement (2015p keep global average
temperatureA Y ONB I 8 S ¢ 8rid to pussBeeffaris  +
to limititto 1.5 /

A Inter-governmental Panel of S s
CllmateChange (IPCC): —
5t report in 2014 o e
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Relevant to Hong Kong?

1. Temperatureise and ?
extreme temperature

2. Sedevel rise ?
3. Extreme precipitation ?

4. Extreme weather events ?
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temperatmes Snce 1865

ccouc for Disaster and Medical Humanitarian Response

@ Collaborating Centre for Oxford University and CUHK
CCOUC B NERIEARER

esherly 3?—8 1

Ta Kowu Ling
164
Vesterday's masimumm ] Sheung shul
air femperature {C} § A
recorded from et ::;;Pa k o 4 Tai P
midright to 7.30pm Shek Kong B4

vien Long Park. 38
371 Pak Tam Chung
w4

Ho Koon Sra Tin
Turés Wi i KLng
p L8] I8 Sai Kuy
5.4 3

Fitu 5a Chau

Teingz ¥ s St
e -.||_|mh i Kowloon Ciy g 19, 1900

368 fwun Tong
365

1k Teaurg BwWan g, —_—

Chek Lap Kok HE DibeRrvaRon, = I g 15 1§
353 Peng Chau g ! ——— Kai Tak Punway Park 3
5 He Fark E :
Ba* Shiau kel Wan W, 5 T
Heong Fing The Frak £ S 1, 1963 E
* n e -
reung Cha Wwong Cruk Hang Mg 22, 60 AUg 31, RaZ b

Creung Chan o 3
" Deenived froues (ocovysie e dara set 359 *¥ o Snanky ul 19 0

AR 3. 2007
Wiy 24, 197




Collaborating Centre for Oxford University and CUHK
@ouc for Disaster and Medical Humanitarian Response
CCOUC K &F B NEHIRFARER

Pal Vd
(]

Aone2¥ GKS ¢2NI RQa KAIKSald I ¢
ambient temperature during the pasentury

A 2015: highesannual mean temperature in Hong Kong

since 1885
1 24.2 2015
2 24.0 1998
3 23.9 2002
3 23.9 2017

A 2017:highest annuamaximum temperaturen Hong Kong
sinceMmyyp O6o0c dc '
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1. Temperatureise and U Annual mean temperature to rise by 3¢o " /
extreme temperature

2. Sedevel rise U Annual mearsea level to rise by 0.63 to 1.07 m

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

4. Extreme weather U Storm surges brought by tropical cyclones to increz
events

Source: Hong Kong Observatory
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Climate Change and Health
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Mental health

iIssues?
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Climate Change and Health

A Climate change:
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common human activities will be compromisenhcluding
growing of food and worklngutdoors (IPCC)
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Effects of Climate Change on Health

Direct Effects

« Extreme temperature « Sea level rise « Extreme precipitation
(heat wave/cold wave) . Flood

» Drought

Indirect Effects
« Quality of drinking water  « Air pollution « Change of land use

« Change of ecosystem

Social Dynamics
+ Age and sex + Social economic status  + Public health infrastructure

» Health status « Social capital » Population movement and
conflict

Impact on Health

« Psychological and mental « Respiratory disease » Toxicosis / poisoning
illness

« Trauma + Infectious disease

« Allergy « Cardiovascular disease  + Malnutrition
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Extreme Temperature

Basic health
demand change

* Air pollution ¢ Change of
¢ Food supply is affected temperature

* Cooling and heating
devices in shelters may
not be able to cope

Infectious diseases
B §>I<€ * Respiratory fract diseases (e.g. Asthma)

- » Diseases spread by mosquitoes
(e.g. dengue fever)

» Diseases spread by food
(e.g Salmonellosis)

Health demage
(physical, mental and social).

The number of people suffering from illness and

injury increases. The death toll rises

Source: Globalizatiog Climate Change and Human Health, CCOUC 20

Environmental Infrastructure

Population

e The demand movement

for electricity
increases,
electricity supply
facilities overloads

* Road deformation
or frost

Non-cqmmunicable Trauma
diseases o Accident

* Heart cerebrovascular . * Heatstroke
diseases

» Waorsening of chronic
diseases

The burden on the medical

system becomes heavier

and the demand for social
welface increases
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Sea Level Rise

Basic health Environmental Infrastructure Population
demand change « Buildings and bridges movement

Fresh water is o Water level rises are destroyed by water o%

polluted « Soil salinization * Roads are blocked oY

Food supply is * Power stations and :‘3‘:%"

affected electricity supplies are ".‘

Houses are flooded destroyed or disrupted

Infectious diseases Non-communicable Trauma
Mosquito-borne diseases (e.g. malaria) diseases * Accidents

Waterborne diseases (e.g. cholera) * Malnutrition (e.g. drowning)
* Worsening of chronic diseases ¢ Conflict

Health damage The burden on the medical
(physical, mental and social). system becomes heavier and
The number of people suffering from illness and the demand for social welfare
injury increases. The death toll rises increases

Mg

Source: Globalizatiog Climate Change and Human Health, CCOUC 201 1' Zglcth
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Basic health Environmental Infrastructure Population
demand change T movement

e Farmland is flooded e Water level rises * The burden on the

or destroyed o Air humidity increases drainage system
increases

e [ncreased stagnant
water '.

Infectious diseases Non- Trauma

* Waterborne diseases (e.g. cholera) com_munlcable * Accidents
¢ Mosquito-borne diseases (e.g. dengue fever) diseases

* Foodborne diseases (e.g. dysentery) . g{orsening of chronic
iseases

Health damage The burden on the medical
(physical, mental and social). system becomes heavier and
The number of people suffering from illness and the demand for social welfare
injury increases. The death toll rises increases
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Source: Globalization— Climate Change and Human Health, CCOUC 2017
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@\ Flooding

Basic health Environmental Infrastructure Population
demand change o Water and electricity movement

Fresh water is polluted il ® The land is flooded supply facilities are
Food supply is damaged

affected * Transportation and
telecommunication

Living conditions are systems malfunction

affected

Infectious diseases Non- Trauma
Waterborne diseases (e.g. cholera) com_m unicable * Accidents .
Mosquito-borne diseases (e.g. malaria) diseases (e.g. drowning, food

Diseases spread through direct contact * Worsening of chronic pmso.nlng)
(e.g. skin diseases) diseases * Conflict

Parasitic diseases (g.g. schistosomiasis)

Health damage The burden on medical
(physical, mental and social). system becomes heavier and
The number of people suffering from illness and the demand of social welfare
injuery increases. The death toll rises increases
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Source: Globalization— Climate Change and Human Health, CCOUC 2017
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Climate Change and Health
¢ Hong Kong?

Climatechange Hong Kong in Health Impacts
phenomena 215t century
1. Temperatureise and U Annual mean temperature to rise by 3 ?
extreme temperature toc '/
2. Sedevel rise U Annual mearsea level to rise by 0.63 t ?
1.07 m
3. Extreme precipitation U Annual rainfall to rise by about 180 mr ?
U Extremely wet years to increase from 3
to 12
4. Extreme weather U Storm surges brought by tropical ?
events cyclones to increase



T Veryhotdays, heat  (a) Temperaturerelated illnesses

waves e.g. heat cramps, heat exhaustion,
Flooding heatstroke, hyperthermiahypothermia
Landslides

Drain backflow

(b) Non-communicablediseases
Storm surge

e.g. cardiovascular disease, respirator

=4 =48 48 -4 48 4 4

Cyclones : )
: : disease, skioancer
Air pollution
Altered survival pattern: : :
of vectors (c) Communicablediseases

1 More active pathogens e.g vectorborne diseases (dengue
fever, Japanese encephalitis, malaria).

food/ water-borne diseases (cholera,
Salmonella poisoning), diarrheal
diseases

(d) Physicainjuries: e.g.drowning
(e) Mental health issuese.g. stress,
anxiety, depression, pogtaumatic

stress disorder
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Climate Change and Health
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Health Impact of Extreme Temperatures

Hot Season

Mortality ¥ by 1.8% for every
increase of X above 28.%°

Cold Season

Cumulative mortality*y by 3.8% for
every decrease offl

Hospital admission$ by 4.5%

X Hospital admission$ by 1.4% for every
for every increase offl above 2%

admission decrease of I within the range of 8:26.9€C

Emergencycallsy when the temperature

After a cold wave in 2016, 13.4%
reaches 30 to 3% °.About 49% of calls of respondents sought medical care:
were for explicit healthrelated reasons . 82.1% professional medical

help

- 17.9% seHcare

1.9 % Heatstroke 67.2% Have symptorfis

88.4% reported behavioral changes Behavioral 67.1% reported behavioral changes

changes

Notes: * Cumulative mortality is used because the lagged effect of coldness towards mortality is estimated to béSywgpesms

include respiratory symptoms, cardiovascular symptoms and musculoskeletadtehswvioral changes include amount of physical
activity, appetite, frequency of social activity, mood and sleeping quality.
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Hong Kong Study on Extreme Temperature and Mortality

Hot Cold
Weather Weather

1¢C increase in dail yl®fedrf Ct'Ef eraftur"rlee
above 28.2 C¢ was a@%cmlat@dewﬁl?eao Icrease Iin

1.8% increase in mortality cumulative mortality rate

(three weeks lagged effect)

** Monthly mean temperatures from June to
August in the past four year({14- 2017 are
all above 28.2" p+

Chan EYGoggindVB, Kim JJ, Griffiths SM. A study of intracity variation of temperaigiaéed mortality
and socioeconomic status among the Chinese population in Hong Kong. Journal of Epidemiology and
Community Health 2012; 66(4):322

GoggindVB, Chan EY, Yang C, Chong M. Associations between mortality and meteorological and pollutant
variables during the cool season in two Asian cities withtsyfical climates: Hong Kong and Taipei.
Environmental Health 2013; 12:5®.
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Hong Kong Study on Extreme Temperatued
Mortality from Heart Failure (HF)

A Between 2002 and 2011:
I 169,879 hospital admission due to HF
I 7,831 deaths due to HF

A Cold weathewas stronglassociated with increased HF admissions
and mortality (based on 41°C dayvs. a25°C day)

U HFadmissiorrate is 2.63imeshigher on the colder day

U HF mortality rate is 3.13 times highan the colder day

U Stronger association among older age groups and for new
hospitalizations

GoggindVB, Chan EY. A study of the skherm associations between hospital admissions and mortality from heart failure and meteicadlegriables in
Hong Kong: Weather and heart failure in Hong Kong. International Journal of Cardiology 2017;-228:537
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Hong Kong Study oHeatlslandEffect and Mortality

When average temperature isabo28" / T2 NIMF A'S Nl &% 3
was associatewith

Mean UHII by TPU CHINA 7
P High : 7.55 P

. . . ow: 1. P '
U Areas with high o PR v
urban heat island index (UHII: 84 "l X

4.1% increasen naturalmortality < “r‘ {

v

’ &

:‘q’

U Areaswith low UHII " Slae L O ¥ e
u -y TN, !
0.7%increasein natural mortality /- AR, 7 RS
P Lantau Island - \‘HongK Island , 14:‘),3 .: .
(\5' o o ;\'tx;‘ Y ( ‘- -\\\?i‘,! f"-fu ;‘\'—.‘l W"i : s
'-‘(;j__ W Qe ' Lainia Tsland  © <% L,
" P ‘. ’\3‘»:.'\“ - T’:)ﬂn J—Waglan Island
& ‘ azx

GoggindVB, Chan EY, Ng E, Ren C, Chen L, Effect modification of the associat
between shortterm meteorological factors and mortality by urban heat islands
in Hong KongPLoSONE. 2012.7(6): e38551.
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Hong Kong Study on

Extreme Temperature and

Hospital Admission (overall)

Hot
Weather

Hospitaladmission rate

iIncreased byl.5%for
every i ncrease

above 29 e C

tefls{

Cold
Weather

Hospital admission rate

Increased by 1% for
*C every decease o
the8226. 9 <¢2C r ang

0 [-

|r

-1 00

Chan EYGoggindVB, Yue JS, Lee P. Hospital admissions as a function
China. Bulletin of the World Health Organization 2013; 91(8)&¥.6
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Hong Kong Study on Extreme Temperature and
Hospital Admission (specific disease)

ST Comdiions | Fnangs

1. Hand, footand A Temperature over 25Qising trend
mouth disease A Relative humanity over 80%: significant increase
2. Heart disease Awm T/ RNEZ L) 397% ih@edasAMIadmisdiol
3. Stroke A 1°C drop in Sday average temperature: 2.7% increase in

hemorrhagic stroke admission

/| NxAaS 0208 udp "/ Y MO
/] RNRL) gAUGKAY GKS NI y3

4. Injuries A w

A wm

P Wang, WEsogginsEY Chan, Hand, Foot and Mouth Disease in Hong Kong:-setitae analysis of its relationship with weatht.oSOne 2016; 8:11 e0161006

- -

GogginsVB, Chan EY, Yang CY. Weather, pollution, and acute myocardial infarction in Hong Kong and Taiwan. International daliohadyfZD13,168(1):249.

GogginsVB, Woo J, Ho S, Chan EY, Chau PH, Weather, season, and daily stroke admissi i AREblafiEIBNE?: 56(5): 86%‘)
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Video

Between Extremes: Threatening Heat and Cold Health Series

still very limited!!!

' ' change 1S
Local research on health impacts of climate g

WWW.ccouc.org/video
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Health impacts of climate change
In Hong Kong are real!

How are we managing them?
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Policy implicationsz2 K I (0 Q4
A Climate changeelated policies

A Existing policy in Hong Kong (?)

A Our policy call
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International ClimateOK I y3S & LJz
A Paris Agreement 2015 (COP 21)

A Transforming our world: the 2030 Agenda for
Sustainabldevelopment (Sustainable
Development Goals)

A Sendai Framework for Disaster Risk Reductiol
2015¢ 2030
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Mitigation Adaptation

Anthropogenic
factors worsen
climate change

Phenomenon
Climate change of Health impact
climate change

Response to climate change:
Natural factors . . .
worsen Mitigation and Adaptation

: “Baublic
climate change 36 I Pgealth
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A Taxon fossil fuels/ subsidies A Water resource

on renewable energy

A Standards omarbon
emission for transport

A Infrastructureto promote
cycling and walking

A Energyefficiency labelling

A Building regulatioron
energy efficiency

managemernt desalination,
rainwater storage and
preservation

A Reduce dependenaan
single energy source

A Tree planting

A Strengthen health service
and contingencyplanning

A Surveillanceon climate-
related diseases
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Source: GlobalizationClimate Change and Human Health, CCOUC, 2017
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