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Introduction

Climate change is one of the main Global Environmental Changes (GEC) which global
communities are experiencing in the 21* century. Among its various adverse impacts, urban
communities are vulnerable to climate impact for its high density based living arrangements and
its residences’ reliance on life-line infrastructure for basic survival (food, water and electricity,
etc.). This paper examines and discusses the human health impacts of climate change in Hong
Kong. It also presents key recommendations to support resilience building for the health
challenges posed by climate change for the decades to come.

Key Messages

Globally, climate change and
health is a key emergency
public health issue for the
years to come.

Health threats brought about
by extreme weather / climate
disasters are expected to
increase in frequency and
intensity. Local researches
found significant relationships
between temperatures
patterns and higher mortality
and morbidity rates, as well
as the harmful effects of
worsening air quality in
temperature ranges on
respiratory and
cardiovascular health
following climate change.

Hong Kong must implement
effective public health
protection measures and
conduct an overall technical
review of the climate readiness
of its health system, without
losing sight of the non-health
measures, in particular those
related to building and urban
design.

Climate-related Natural
Disasters and Human Health

Climate change refers to “a change of
climate which is attributed directly or
indirectly to human activity that alters the
composition of the global atmosphere and
which is in addition to natural climate
variability observed over comparable time
periods” (1). An increase of greenhouse
gases (GHG) in the atmosphere has been
regarded as of the main cause of global
warming. The impact of climate change
leads to not only a rise in the average
temperature, but also extreme temperatures
which are associated with weather / climate-
related natural disasters. Examples of
extreme weather / climate events include
heat waves, cold air outbreaks, tropical
cyclones, heavy rainstorms and wind storms,
prolonged droughts and ocean storm surges.
Changing of climate leads to alteration of
frequencies, intensity, spatial extent,
duration, and timing of extreme weather and
climate, e.g. heavy precipitation will become
more likely, increasing the frequency of
flooding; average tropical cyclone maximum
wind speed will increase, leading to more
intense storms; droughts will intensify in
some seasons and areas due to increased
evapotranspiration (2). While extreme
events may not take place often, any
occurrence could cause tremendous
damage and disruptions, and will lead to
surge capacity needs of health systems and
increase the burden on urban
infrastructures.
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Climate changes are expected to continue in the next few decades and these changes pose
major health and emergency threats to global population. The World Health Organization
(WHO) estimates that climate change will lead to an additional 250,000 potential deaths per
year between 2030 and 2050, and calls climate change “the defining issue for health
systems in the 21st century” (3). In 2015, international experts from multidisciplinary
background reached the conclusion that the effects of climate change “represent an
unacceptably high and potentially catastrophic risk to human health” (4).

Climate-related Health Threats for Hong Kong Population

Latest global research findings have indicated the adverse health impacts of climate change
and global health policies (Box 1) have regarded climate change as one of the core public
health threats to human security and public health well-being for the 21° century.

Box 1. International Treaties and Bodies Related to Climate Change and Health

UNFCCC: The United Nations Framework Convention on Climate Change (UNFCCC) is the
single most important international treaty to combat climate change. Specifically, Article 7
commits all parties to employ appropriate methods to minimize effects of climate change on
public health.

Sendai Framework for Disaster Risk Reduction 2015 — 2030: Climate change has played
an increasing role in inducing and exacerbating disasters, e.g. drought, storms, hurricanes.
“Climate change” thus is considered as one of the drivers of disaster risk in the Sendai
Framework, and global communities are urged to include various climate change scenarios in
their disaster risk assessments and their related policies / programmes planning.

Sustainable Development Goals (2015-2030): Among the 17 Sustainable Development
Goals (SDGs) advocated by United Nations Development Programs (UNDP) and its partners,
climate change has been regarded a major global challenge and the agenda has referenced
across most of its development commitments till 2030. Goal 13 commits all countries to take
urgent action to combat climate change and its impacts. Goal 3 calls for the strengthening of
national capacity for early warning, risk reduction and management of national and global
health risks; and the number of deaths and illnesses from air, water and soil pollution be
substantially reduced by 2030.

IPCC: The Inter-governmental Panel on Climate Change (IPCC) publishes regular assessment
reports relevant to the understanding of climate change regularly, involving thousands of
scientists from all over the world. IPCC predicts that climate change will exacerbate existing
health problems, increase the number of ill-health in many regions, especially in developing
countries, and by 2100, even common human activities will be compromised, including
growing of food and working outdoors (34).

WHO: WHO has since 2009 developed a global Work Plan to support member states in
climate change and health protection. The four objectives of the latest Work Plan on Climate
Change and Health 2014-2019 are to (a) advocate and raise awareness; (b) strengthen
partnerships; (c) enhance scientific evidence; and (d) strengthen health system.




Local studies (Table 1) reported that Hong Kong, a major global metropolis, has already been
experiencing climate change related impacts such ambient temperatures abnormalities,
frequency increases in extreme climate events (tropical cyclones and rainstorm surges), and the
mounting pressure to intensify vector borne disease control with the changes of weather
patterns. As a densely-populated coastal city with sub-tropical climate, Hong Kong will need to
gather more evidence and review in current policies and plans in order to protect its community
from the challenges associated with the local specific climate change impacts in health.

Table 1. Summary of Major Health Impact Associated with Climate Change in Hong Kong

Climate Changes in Hong
Kong in the

21° Century (5)

Threats/ Pathways

Health Impacts

Temperatures:

¢ Annual mean temperature to
rise by 3to 6 °'C

¢ Extreme temperature events
(cold spell / heat wave)

Precipitation:

¢ Annual rainfall to rise by
about 180mm
Extremely wet years to
increase from 3to 12

Sea level:

¢ Annual mean sea level to rise
by 0.63 to 1.07m

Extreme weather events:

e Storm surges brought by
tropical cyclones will increase

¢ Urban flooding as a result of
inadequate drainage

Very hot days, heat
waves

Cold spell
Flooding
Landslides

Drain backflow
Storm surge
Cyclones
Exacerbation of
effects of air
pollution

Altered survival
patterns of vectors
More active
pathogens
Potential
implication of the
stability of life-line
infrastructure in
urban settlements
Disruption of
access to regular
health services.

(@)

(b)

(€)

(d)

(e)

Temperature-related illnesses:
e.g. heat cramps, heat
exhaustion, heatstroke,
hyperthermia, hypothermia

Non-communicable diseases:
e.g. cardiovascular disease,
respiratory disease, skin
cancer

Communicable diseases: e.g.
vector-borne diseases
(dengue fever, Japanese
encephalitis, malaria), food /
water-borne diseases
(cholera, Salmonella
poisoning), diarrheal diseases,
skin related diseases

Physical injuries in extreme
events: e.g. trauma, crush
injury of fallen debris,
drowning

Mental health impact
associated with extreme
events: e.g. stress, anxiety,
depression, post-traumatic
stress disorder
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(@ Temperature-related Discomfort, Mortality and Morbidity

Based on data from 1979 to 2010, notable increase in the frequency, number of heat waves
days, duration and severity of heat waves, and average daily maximum temperature in periods
before and after the onset of rainy season over Indochina Peninsula were found (6), and a
marked increase in the severity (up by 1°C), duration (prolonged by a factor of 2-3), frequency
(by a factor of almost 3) and number of heat waves days per year (to rise steeply by a factor of
3-4) has been projected in East Asia during the 21* century (7).

Elevated temperatures and more frequent
and prolonged hot days may induce health

Box 2. Some Facts on the Scale and
Urgency of Climate-related Health
Burden Faced by Hong Kong

¢ Hong Kong has one of the world’s highest
average increase of urban ambient
temperature during the past century (8).

e 2015 has seen the highest annual mean
temperature in Hong Kong since 1885
(32), and the Hong Kong Observatory
(OHK) predicts that annual mean
temperature will rise by 3 to 6 °C in the

complications, e.g. heatstroke, heat
exhaustion, worsened chronic conditions
etc. For Hong Kong, a significant
correlation between higher temperatures
and the number of deaths has been
identified: an average 1°C increase in
daily mean temperature above 28.2°C
was associated with an estimated 1.8%
increase in mortality, and cardiovascular
and respiratory infection-related deaths
were more sensitive to high temperature
effects (8). Urban heat island is apparent in

Hong Kong: a 1°C rise above 29°C was
associated with a 4.1% increase in

natural mortality in areas with high
* Astudy conducted by CUHK found that an urban heat island index (UHII) but only

average 1°C increase in daily mean 0.7% increase in low UHIl areas,

wilh an estimated L8% merease n | Sxuberated by wind speed (9). Hospital
mortality (8). admissions were found to increase during

extreme temperatures, with elevated
temperature affecting morbidity to a greater
June to September in the past two years extent than cold: hospital admission rate

(2014 and 2015) are all above 28.2 °C rose by 4.5% for every increase of 1°C
(33). above 29°C, and 1.4% for every

decrease of 1°C within the 8.2-26.9°C
range, with children and elderly being
especially vulnerable (10).

21% century (5).

e The monthly mean temperatures from

(b) Non-communicable Diseases: Impact of Air Quality on Respiratory and Cardiovascular
Health

Weather conditions significantly affect air quality, in particular, warmer temperatures increase
atmospheric concentrations of ground-level ozone and particulate matter (PM) (11), exposing
the community to higher risk of cardiovascular and respiratory illnesses. More stagnant air also
means worsening of air quality due to lower dispersion effect. A study on the Pearl River Delta
region predicts that when stable condition occurs, air stagnation is going to be more extreme in
future, leading to more severe air pollution (12).
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Local research indicated that higher daily ozone levels were strongly associated with
higher short-term mortality in Hong Kong, especially for respiratory and cardiovascular
mortality (13), and heart disease hospitalization in Hong Kong rose by 1.1% with a 10ppb
increase in nitrogen dioxide (NO2) level (14). Study on the lung functions of local children found
that lung functions of primary-school-age boys in high pollution district were
significantly lower than those in low pollution district, e.g. 8.4% lower as measured by
forced expiratory flow at 75% of forced vital capacity; and PM10 was the primary pollutant
responsible for the lung function deficit (15). Further research has confirmed certain adverse
health effects on local children’s respiratory system from long-term exposure to ambient air
pollution, in particular significantly higher risk for coughing at night and phlegm without
cold for girls, marginal significance for elevated risk for asthma, wheezing and phlegm without
cold for boys (16). Beside respiratory health, it was found that the cardiorespiratory fitness of
children in high pollution district was significantly poorer than those in low pollution
district, with the situation slightly more serious for girls (17).

(© Communicable Diseases: Vector-borne and Food / Water-borne Diseases

Vector-borne Diseases

Disease vectors are sensitive to climate conditions, and in general, higher temperature and
heavier rainfall create favorable conditions for the vector to survive and transmit diseases. Hong
Kong population is susceptible to vector-borne diseases (VBDs) such as dengue fever,
Japanese encephalitis, malaria, scrub typhus and spotted fever (18). Although there is currently
no research data available to understand the impact of weather changes towards the various
aspects of vector borne diseases in Hong Kong, published research results in Mainland China
which based on 670 locations evenly distributed across the country indicated that environmental
variables suitable for malaria transmission had shifted northwards, whereas transmission
intensity in the central part of the country had increased due to prolonged suitable periods (19)
(20).

In Hong Kong, it has been projected that there would be less rainfall from February to May
and more rainfall from June to November, and there would be higher possibility in
extremely low rainfall (below 100mm) and extreme high rainfall (above 800mm) (21). Such
changes in rainfall pattern, together with projected rise in temperatures, are bound to push up
the number of vector-borne infection cases in Hong Kong. In fact, the number of dengue fever
cases in Hong Kong has been on a rise in the last five years, from 30 cases in 2011 to 114
cases in 2015 (280% increase) (22).

Food / Water-borne Diseases

Foodborne disease may cause by ingestion of foodstuffs contaminated with microorganisms
(e.g. Salmonella) or chemicals (e.g. pesticides), and is mostly associated with gastrointestinal
symptoms (e.g. diarrhea) (23). Similarly, waterborne disease is caused by ingestion of water
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contaminated pathogens, or through other fecal-oral routes (e.g. cholera) (20). Environmental
effects of climate change may affect the level of pathogens and chemicals in food and water,
e.g. warm weather encourages growth of Salmonella in food and planktonic organisms in water,
heavy rainfall leads to contamination of drinking water system (24). The most important
mechanisms to prevent them are to have the relevant and appropriate surveillance and
response system in place. Currently, there are limited scientific reports on the impact of how
climate change might have affected food / water-borne disease patterns in Hong Kong. Urgent
review of data and evidence will be needed to examine how current health protection measures
and programmes in Hong Kong (such as the Prevention and Control of Disease Ordinance (Cap
599), the Salmonella Surveillance Programme of the Department of Health, the Food
Surveillance Programme of the Centre for Food Safety) should be enhance to support
preparedness and emergency response for the potential but imminent health threats in the
decades to come.

(d) Physical Injuries

Physical injuries are often resulted and associated with climate-related disasters or extreme
weather events, e.g. drowning, injuries sustained from walking or driving through flood water,
injured by collapsed or damaged building, crushed, cut or struck during storm, traffic accidents
resulted for poor road conditions and landslides. In urban cities such as Hong Kong, major
incidents with multiple casualties are likely to occur when extreme events were to happen to the
high-density based human habitat (e.g. if landslide may occur in residents who reside near to
slopes) as well as the population vulnerability to the secondary impacts of climate change
(flooding post rainfall or fire post heat wave in its underground life-line infrastructures (water and
sewage, gas-pipes, electricity telecommunication lines etc.). To protect the community from the
expected increases of extreme weather events in the coming decades, better understanding of
injuries patterns, estimation of health and service need estimations, relevant contingency plans,
increase of health response surge capacity and community resilience building towards
emergency health impact would be necessary to minimized physical harm that are caused by
climate change.

(e) Mental Health Impact

Extreme weather conditions and weather-related disasters, e.g. flooding and storms, may
induce extra stress on those who are suffering for underlying mental illness and associated
disaster and emerging incidents that may also bring about new cases of anxiety, disaster-
related psychiatric trauma, depression, aggression, which have both short-term and long-term
impact (20 p. 732). In order to better supporting Hong Kong'’s ability to address mental health
needs associated with climate change related incidents, urgent research evidence will be
needed to understand how various climate change aspects might direct and indirectly affect
mental well-being.
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Recommendations

From recent research evidence, climate
change has posed major impacts and health
threats to population in Hong Kong. Effective
public health protection measures and an
overall technical review of the climate
readiness of the health system in Hong
Kong are called for, based on the WHO’s
“six building blocks” Health Systems
Framework (Box 3) (25) (26). It should be
emphasized that health measures alone are
not able to address all climate-related health
impacts and it takes multidisciplinary
collaboration and actions to address climate
and environmental challenges in urban settings,
a key aspect of a comprehensive response is
related to building and urban design should
be considered.

In particular, the
recommended —

following actions are

e Building Block 1: Health Services: Make
use of exiting scientific literature related
to climate change impact on the health
of population in Hong Kong to support
policy development. Identifying local
specific temperature thresholds (in both hot
and cold weather) that might significant
increased mortality and morbidity. This
policy related research findings might allow
the HKSARG to make evidence-based
decision on how to reorganize and
implement relevant public health, medical,
education and social services at the
community level ensure services are
relevance, appropriate, equitable and cost-
effectiveness. New service modalities such
as outreach services and home visits for
elderly, especially those who live alone or
with chronic medical conditions, public
venues should be utilized to open cooling
centres.

e Building Block 1: Health Services: Review
and upgrade contingency plans of
hospitals and clinics and build up their
surge capacities to cope with climate-
related health threats. Data on

Box 3. WHO'’s Health Systems
Framework

Building Block 1: Health services

Health services should be effective, safe,
quality personal and non-personal health
interventions, and be provided to those that
need them, when and where needed, with
minimum waste of resources.

Building Block 2: Health workforce

A well-performing health workforce is one
that is responsive, fair and efficient to
achieve the best health outcomes possible.

Building Block 3: Health information system
A well-functioning health information system
is one that ensures the production, analysis,
dissemination and use of reliable and timely
information on health determinants, health
system performance and health status.

Building Block 4: Medical products, vaccines
and technologies

There should be equitable access to
essential medical products, vaccines and
technologies of assured quality, safety,
efficacy and cost-effectiveness.

Building Block 5: Financing system

A good health financing system raises
adequate funds for health, in ways that
ensure people can use needed services,
and are protected from financial catastrophe
or impoverishment associated with having to
pay for them.

Building  Block 6:
governance

Leadership and governance involves
ensuring strategic policy frameworks exist
and are combined with effective oversight,
coalition-building, regulation, attention to

system-design and accountability.

Leadership and
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temperature-related mortality, morbidity/ hospital admission rates, extreme weather events
identified above should be taken into account, so as to ensure the overall resilience of the
health system in the face of increasingly frequent and intense extreme weather events, e.g.
heatwave of over 40°C lasting for several days, intense and prolonged rainstorm causing
casualties and waterborne diseases.

e Building Block 2: Health Workforce: Train and sensitize our health workforce and non-
health professionals the health impacts of climate change. The relevant training should
cover core concepts to enable common terminology, technical skills to quantified population
health risks and capacity building for health and climate change programme development.
Monitoring of implementation of health related programme and regular evaluation of climate
change programme impact on health are important to ensure knowledge transfer across
multi-dimensional stakeholders.

e Building Block 3: Health Information System: Develop targeted weather warning system
to facilitate self-help and care behavior in the community during extreme temperature
| weather days. The current “very hot weather warning” of Hong Kong in general
population should be upgraded to a comprehensive early heat health warning system, with
special attention given the mode of communications, specific health risk content in warning
efforts to media strategies that might be relevant to the specific target groups. Referenced
might be made to similar systems adopted in other parts of the world, and to the heat-health
warning system guidelines jointly published by WHO and World Meteorological Organization
(WMO) (27). Research is also urgently needed to understand the current behavioral pattern
related to how Hong Kong community perceives their health risks, their emergency
responses and adaptation behaviors (28) (29).

o Building Block 4: Technologies: Introduce tighter regulations and guidelines on urban
greening, urban spaces and naturally ventilated buildings. Regulations and guidelines
on (a) intensifying urban greening and tree planting, and better micro-climatic design of
urban spaces; (b) greener, more energy-efficient and naturally ventilated building should be
introduced to promote well-being of population. For Hong Kong, ground level tree planting
is recommended as the main green strategy and the greening coverage must be over 30%
for the air temperature at pedestrian level to be lowered by 1°C (30). Local researchers have
developed the frontal area density map and urban wind permeability map of Hong Kong for
city planners to assess air ventilation situation at an early stage of their design (31).

e Building Block 5: Financing System: Integrate the public health measures against
climate-related health threats into existing health care system and have them
supported by public funds. Government central funding should be considered to support
contracting out of certain service provisions (e.g. outreach service for elderly) and to allow
financial incentives to encourage application of certain health protecting technologies in
private sector (e.g. building designs).

o Building Block 6: Leadership and governance: Support cross-discipline researches on
climate change and health with practical implications for Hong Kong. Concerted
efforts across different government departments and civil society are necessary to address
the health effects of climate change and the Hong Kong government should provide the
necessary leadership and support. To facilitate knowledge transfer of the latest scientific
findings and their better incorporation into government policies and actions, an on-going and
cross-bureaus “government-academic” dialogue at the Chief Secretary level of the Hong
Kong government should be established.
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