Health Impacts and Spatial Pattern
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Increasing the resilience to the health impacts of extreme weather on elderly people
under future climate change
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* Future climate data to take into account urbanization effect
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e Mitigation through urban planning and design
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Adaptation to extreme hot weather by social services
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The Iength frequency and/or intensity of heatwaves would likely
Increase over most land areas in the 21 century.
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l@ Rising temperatures will cause more

. deaths than all infectious diseases -

Climate countdown

Climate change study The growing but largely unrecognized death toll from rising
T p——— global temperatures will come close to eclipsing the current
e L number of deaths from all the infectious diseases combined

if planet-heating emissions are not constrained, a major
new study has found.

About this content
Oliver Milman in New York

¥ @olliemilman

Rising temperatures are set to cause particular devastation
in poorer, hotter parts of the world that will struggle to
adapt to unbearable conditions that will kill increasing
numbers of people, the research has found.
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We need to understand the risk and invest to mitigate that
risk, before we really start to notice the impacts.

https://www.theguardian.com/us-news/2020/aug/04/rising-global-temperatures-death-toll-infectious-diseases-study?fbclid=IwAR3hOv4UINVddZGmNdf2B4voIWfUnZ-MYfYgVSYYR2E_dG_yCORwT3-Ai_Q



Population Density: approximately 6000p / sg.km in metro areas

Building Density: Domestlc Plot Ratio: 8-11; average bundlng helght 60m |n metro areas
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Accelerating Increase in Urban Temperatures

e 1947 to 2010: I 0.16°C per decade
e 1981 to 2010: 1 0.26°C per decade

Deteriorating Urban Wind

* Waglan Island: No significant trend
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Extreme Hot Weather in Hong Kong
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Rapid urbanization in Hong Kong and climate change have led to more frequent extreme weather events such as

very hot days and hot nights.
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Extreme hot weather are also expected to substantially increase in the future.
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Projected annual number of hot nights, very hot days and cold days in Hong Kong
under the high greenhouse gas concentration scenario
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Changes in the annual number of hot nights, very hot days and cold days in Hong Kong
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Extreme Hot Weather in July 2020
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. N PI‘QVQI'I“OI\ Of Health Tips Be Aware of Heat llinesses

t Stroke at Work

To stay healthy in
the heat, we should
take heed of the hot

weather warning
issued by the Hong

Kong Observatory,

take appropriate
precautionary
measures and fol-
low the heat avoid-
ance advice as giv-
en by the health
authorities, and rec-
ognize the symp-
toms of
heat illnesses.

Heat illnesses (or heat-related illnesses) generally refer to the disorders caused by
exposure to hot temperature. They include a spectrum of conditions that can go from
milder forms of heat rash and heat cramps, to serious heat syncope, heat exhaustion
and life-threatening heat stroke (Box 1). Because of climate change, heat illnesses
have become a growing health problem in the world today. In Hong Kong, they are
also a common concern, especially during the hot and humid summer months.

Vulnerable Population Groups

MNormally, healthy individuals have effective heat regulatory mechanisms to main-
tain body temperature between 36°C and 38°C. When the body temperature rises
above this range, the body responds by increasing blood flow to the skin
and sweating to get rid of the excess heat. However, heat illnesses occur when the
environment becomes so hot or when the body generates so much heat from physi-

| cal activity that the body’s regulatory responses are overwhelmed and cannot effec-

Inthis lssue Pa
tively cool down the body. While anyone at any time can suffer from
:mﬂm 4 heat illnesses when exposed in a hot environment, some people are at greater

risk than others.

News Bites . B
Datagrier . . .  Lldersare most vulnerable to suffer from heat illnesses due to a reduction
in thermoregulatory capacity associated with ageing.' Babies. voung children and
This publication Is disabled individuals are also particularly sensitive to the effects of
mmm high temperatures because of their reliance on others to regulate their thermal
Bmph‘m":f“'m":m environments and for hydration. People with chronic_diseases are at higher
Department of Health | ) of heat-related morbidity and mortality because of impaired thermoregulatory
;::m.’:m‘;‘::. ability. ' A meta-analysis of six studies involving 1 065 heat wave-related deaths
mﬁhmﬂ showed that during heat waves, the nisk of death for people who were confined to
AN rights ressrvad bed and unable to care for themselves is about 6 times and 3 times that
of the control subjects respectively. Pre-existing psychiatric illness tripled the risk

of death, followed by cardiovascular (2.5-fold) and pulmonary (1.6-fold) diseases.”

L Overweight _and obese persons tend to have impaired ability in sensing

and losing heat so that they are more likely to have heat-related health problems.

: Studies showed that heat illnesses occurred approximately 3 times more frequently
Occupational Safety and Health Branch oy

- Labour Department

Department of Health

in overwelght and obese adults than in individuals with optimal body weight. 2
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Impact of Extreme Hot Weather on Mortality

Objective of the Study Py pen
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e To evaluate the impact of different types, lengths, and occurrence timing of extreme hot weather on all-cause mortality

s FREIAREI LR S NRBFFOERBREEAIFHRS R GOBD

e To identify the difference and interactive effect of extremely hot weather conditions between daytime and nighttime
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e To determine vulnerable population during an
extreme hot weather event
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e To suggest a typical heatwave definition in Hong Kong
and estimate its lagged effect on all-cause mortality
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Science of the Total Environment 690 (2019) 923-931

Contents lists available at ScienceDirect

Science orne
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

The impact of extremely hot weather events on all-cause mortality in a C")
highly urbanized and densely populated subtropical city: A 10-year
time-series study (2006-2015)

Dan Wang *°, Kevin Ka-Lun Lau ¢, Chao Ren “%*, William Bernard Il Goggins ¢, Yuan Shi ¢, Hung Chak Ho,
Tsz-Cheung Lee & Lap-Shun Lee 8, Jean Woo ™" Edward Ng “©

* Jockey Club School of Public Health and Primary Care, The Chinese University of Hong Kong, Hong Kong, China
b Jockey Club Institute of Ageing, The Chinese University of Hong Kong, Hong Kong, China

¢ Institute of Future Cities, The Chinese University of Hong Kong, Hong Kong, China

4 Faculty of Architecture, The University of Hong Kong, Hong Kong, China

¢ School of Architecture, The Chinese University of Hong Kong, Hong Kong China

! Department of Urban Planning and Design, The University of Hong Kong, Hong Kong, China

£ Hong Kong Observatory, Hong Keng, China

" Department of Medicine & Therapeutics, The Chinese University of Hong Kong, Hong Kong, China
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Impact of Extreme Hot Weather on Mortality
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Impact of Extreme Hot Weather on Mortality

Findings of the Study Pr 2%

Increased mortality risk is relative to normal days.
TR R F ARET - P F AT e S R R o

Hot nights are associated with increased mortality risk (2.43%)
B e 1 2.43% 550 = bR oo

Prolonged heat events (> 5 days) are associated with higher mortality
risk (3.99% for VHDs and 6.66% for HNs).
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A combination of consecutive very hot days and hot nights has a
stronger effect on mortality risk.
BE D IR B REA L FHS b % REF RS

Female and elderly citizens are more affected by hot weather during
night-time (5 consecutive hot nights).
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Impact of Extreme Hot Weather on Mortality A EEAHmIEERTF N b GAREE

Conclusions of the Study &% 2#

* Hot nights are associated with higher mortality risk than very hot days.
BRVCREEREP RG-S R e L DR E o

e Extreme hot weather during night-time prevents citizens relieving from the heat.
BONEECE R RS F W rOd L R A R e o

 Female and elderly citizens are more affected by hot weather during night-time.
M2 T{Jﬁ (A F XY rilpsatg@iso

e |tisimportant for citizens to increase their awareness preparedness to extreme heat during night-time.
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. Cooling the body is effective in preventing heat exhaustion or heat stroke during extreme hot weather.
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Spatial Pattern of Extreme Hot Weather in Hong Kong AEBEBEIF O FL G

Objective of the Study Py pen

* Toinvestigate the spatial pattern of extreme hot weather conditions in Hong Kong
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e To determine the factors of the built environment potentially contributing to the spatial variability of extreme hot weather
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Environmental Research 171 (2019) 403-415

Contents lists available at ScienceDirect

environmental

Environmental Research

. . B
journal homepage: www.elsevier.com/locate/envres

Assessing spatial variability of extreme hot weather conditions in Hong
Kong: A land use regression approach

Check for
updates

Yuan Shi™*, Chao Ren™", Meng Cai”, Kevin Ka-Lun Lau”““, Tsz-Cheung Lee®, Wai-Kin Wong®

3 School of Architecture, The Chinese University of Hong Kong, Shatin, NT, Hong Kong, China

Y The Institute of Environment, Energy and Sustainability (IEES), The Chinese University of Hong Kong, Shatin, NT, Hong Kong, China
© Institute Of Future Cities (IOFC), The Chinese University of Hong Kong, Shatin, NT, Hong Kong, China

4 CUHK Jockey Club Institute of Ageing, The Chinese University of Hong Kong, Shatin, NT, Hong Kong, China

® Hong Kong Observatory, Kowloon, Hong Kong, China
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Spatial Pattern of Extreme Hot Weather in Hong Kong
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Data of the Study P 7 iy kS i = \?Q

e Hourly air temperature data from 40 HKO Stations (2011-2015)
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* \Very Hot Day Hour {4t P FF#ic and Hot Night Hour # 7% FF $ic
e VHDH: Total number of hours >33 °C during daytime (0700-1800)
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e HDH: Total number of hours > 28° C during night-time (1900-0600)
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Spatial Pattern of Extreme Hot Weather in Hong Kong HERBEERIFOTIEL D
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Spatial Pattern of Extreme Hot Weather in Hong Kong R F TR
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Spatial Pattern 7 4 i#
e VHDHs are generally
higher in New Territories
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Spatial Pattern of Extreme Hot Weather in Hong Kong R F TR

Spatial Pattern 7 4 i#

e More HNHs are generally
observed in urban areas
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Spatial Pattern of Extreme Hot Weather in Hong Kong HAAEBBEERRF O EL

Conclusions of the Study Py 2%

 Urban environment has a strong effect on the spatial pattern of extreme hot weather
B R EHEARRER S § LB A G LR DR

 VVHDHSs are generally higher in New Territories than in Kowloon or on Hong Kong Island.
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e More HNHs are generally observed in urban areas.
L IM>F R A 'zﬂi‘ﬁscjg s 0 d F B RDOE LR o
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e Improving urban ventilation and greenery mitigates the impacts of extreme heat in urban

daleas.
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Mitigation Measures through Urban Planning and Design HiEE T R Z XK
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 Enhancing air ventilation
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Mitigation Measures through Urban Planning and Design

* Promoting urban greenery
at different levels
KAcym 7 p R iL K%
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Towards a Planning Vision and

Strategy Transcending 2030

PUBLIC ENGAGEMENT

for a Liveable High-density City

A Healthy City

The city is our main activity area and is a conducive environment for
promoting health and well-being. A healthy city will bring tangible benefits
eing, and

DOTa ons in shaping the
hLuIt environment to promote phy\ICﬁl aCtI\:’ItII-‘\ and health through
responsive urban design and building design by promoting walking, cycing,
exercising and a healthy lifestyle. We propose to rekindle our connection with

Key Strategic
Directions

Improving the

an din v onsiderations in the planning 3
incorporating development areas and toretrofit the densely
urban dimatic and developed urban
air ventilation pro
considerations

Ventilation As: nentand the relevant Hong
Kong Planning Standards and Guidelines

g%mwwmumvu“nm"m ¥

Fig.17 Hong Kong Urban Climatic Planning Recommendation kap

nature in the city. We propose to strengthen our continued commitment to
enhanding biodiversity, promoting environmentally-friendly initiativ
creating a clean and healthy built environment. To alleviate the urban heat
island effect, to improve the urban climate and torespond to dimate change,
to further incorporate urban dimatic and air ventilation
onsin planning and urban d

Key Strategic
Directions

romoting active
n

environment

68 We need a physical city environment
that is conducive to healthy and
active Iives.,,




Take Home Message

. Prolonged extreme hot weather is associated with increased health risks, especially
for the vulnerable population groups.

E R R FH e AR R G 0 WAL S T

. Extreme hot weather (especially during nighttime) is commonly observed in urban
areas of Hong Kong due to compact and high-density urban context.

dNERMAE S R BRI S (AERE) FHNMAELE 43
K

. Citizens need to improve the awareness and preparedness to deal with such
extreme heat events.

B NGRS BEHEARA S F LR B

. Improving urban ventilation and greenery especially in downtown areas is highly
recommended.
EHLE B AR o A E T BN AT RRTE SRS
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ThanksI Any questlons’?

Dr. Kevin Ka-Lun LAU

Institute of Future Cities,

The Chinese University of Hong Kong
Kevinlau@cuhk.edu.hk

Dr. Chao REN

Faculty of Architecture,

The University of Hong Kong
renchao@hku.hk
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