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What is Climate 
Change?

• “Climate change refers to a change in 
the state of the climate that can be 
identified … by changes in the mean 
and/or the variability of its properties 
and that persists for an extended 
period, typically decades or longer.”

IPCC Glossary, 2022

• General warming observed across 
the globe

• Anthropogenic emissions of 
greenhouse gasses. 



Looking at the Planetary doughnut 
model, climate change will have 
multiple effects on human society, 
especially where energy, water, food 
and health are concerned.

Source: https://doughnuteconomics.org/about-doughnut-economics

https://doughnuteconomics.org/about-doughnut-economics


We are currently 
hovering around 
1.27°C above 
preindustrial levels.



Source: https://www.ipcc.ch/report/ar6/wg1/chapter/summary-for-policymakers/















We are currently 
hovering around 
1.27°C above 
preindustrial levels.

Heading to 2.5 °C 
even 4 °C .

If 4 °C  one way 
meant a vastly 
different world, 
heading to 4 °C the 
other way be as 
drastically different. 





CLIMATE CHANGE IS A 
‘WICKED PROBLEM’

“ The problems that scientists and engineers have usually focused upon

are mostly "tame" or "benign" ones. As an example, consider a problem of

mathematics, such as solving an equation… the mission is clear. It is

clear, in turn, whether or not the problems have been solved.

Wicked problems, in contrast, have neither of these clarifying traits…”

COMPLEXITY

Difficulty in defining causal linkages of an event 

and determining its boundaries

INHERENT INTERRELATEDNESS

Changing one factor can have multiple unknown 

effects, of unknown magnitude, and unknown 

consequences.

Changing one factor often leads to a new set of 

wicked problems.
Rittel and Webber, 1973





How does climate 
change impact health?

• Complex, multiple pathways.

• They are significant and measurable (McMichael 
et al, 2006). 

• 150,000 deaths were attributable to climate 
change annually by the year 2000.  This could 
reach at least 250,000 deaths annually between 
2030 and 2050 (WHO, 2021).

Effects felt strongly in:

- All countries

- Disproportionally so in poorer countries

Source: WHO, 2021.  Available from: https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health









Categories of climate-
change risks to health



Direct effects

• Air pollution

• Temperature

• Extreme weather events



Direct effects

• Rising temperatures

• Temperature-enhanced air pollution

• Extreme weather events

• Prolonged allergen season



Temperature-enhanced Air Pollution



Air pollution contributes to 
11.65% of deaths globally
(Our World in Data, 2023)



Wildfire Effects



Rising 
Temperatures

Vulnerable population (elderly 
and children) are especially at risk

• Discomfort, heat stress, 
heat stroke

• Dehydration

• Cardiovascular disease risk





Where we’re heading
 >3˚C…

…14 – 40 times 
increased frequency of 

a 50-year event. 
Once every two years





“Climate change is interacting with other trends, such as 
population growth and ageing, urbanisation, and 
socioeconomic development, that can either exacerbate or 
ameliorate heat-related hazards. Urban temperatures are 
further enhanced by anthropogenic heat from vehicular 
transport and heat waste from buildings.”

“Although there is some evidence of adaptation to 
increasing temperatures in high-income countries, 
projections of a hotter future suggest that without 
investment in research and risk management actions, 
heat-related morbidity and mortality are likely to 
increase.”



• Defined as the temperature read by a thermometer covered in a water-soaked cloth over which 

air is passed,

• At 100% relative humidity, the wet-bulb temperature is equal to the air temperature (dry-bulb 

temperature). At a lower humidity, the wet-bulb temperature is lower as there is evaporative 

cooling (humidity gradient). The drier the air, the faster the water will evaporate, the faster the 

cooling (= lower temperature)

Wet Bulb Temperature



Wet Bulb Temperature





• Climate change can have knock-on effects, many of which we may not necessarily think 

of (e.g. heat – drought – poor cooling – power cuts – heatstroke – overwhelmed systems)

• Question to ask – as the world warms and the UK enters a warmer climate regimen, do 

you think UK housing on average is adapted to extreme heat?

• This is just one example. There are other knock-on effects – on food, farming, disease, 

which we will look into.

High Temperature implications



Secondary

Tertiary

Tier 1: Direct effects : Extremes

April 2023

• Record temperature in Spain for April
• Temperature anomalies of >10ºC above normal reached in 

Granada





High Temperature implications: the unexpected



Loire River, France, 2022 Jialing River, China, 2022



2023 –
Temperatures off 
the charts



Sea-Level rise

Direct effects of sea-level rise 
include incremental risks that 
may go beyond infrastructure-
capacity threshold

E.g. Rising seas lead to an 
increased risk of storm surges 
that flood low-lying areas

Image Source: The Guardian(2021)





As sulphur emissions plummeted since 2020 (a good thing!), so has the cooling effects of sulphur 

aerosols (ouch!). Consequently, the ‘masks are off’ with climate warming. This might explain the 

temperatures rising in ways we have not seen before.

Knock-on effects of global change



Allergens

Prolonged allergen season

Longer/earlier growing seasons 

= more pollen

 = more allergens 

This not only increases discomfort but can cause 
severe threats to respiratory health, especially for 
asthmatics, etc.





Extreme 
weather events

People, infrastructure – everyone is at 
risk from these events

• Disruption of community life

• Destruction of infrastructure

• Risk to health

• Damage to health 
infrastructure

Waves driven by strong gusts of wind hit the coast of Malta.
Sunday, Feb. 24, 2019. (AP Photo/Rene Rossignaud)



QUESTIONS TO REFLECT ON

• How will extreme heat affect our communities? Think of your immediate community, your city, 

and your country.

• With added stresses on our infrastructure and communities, what are the health implications of 

added discomfort and direct danger to health?



Indirect effects

• Food security

• Water security

• Vector-borne diseases



BACKGROUND
CONTEXT

METHODS PUBLICATIONS DISCUSSION & CONCLUSION

The Pacific

• Vast region encompassing apx. 1/3rd of the 
Earth’s surface.

• Characterised by my small island nations 
(barring PNG)

The case of Kiribati – Sea Level Rise impacts



BACKGROUND
CONTEXT

METHODS PUBLICATIONS DISCUSSION & CONCLUSION

The Pacific

• Vast region encompassing apx. 1/3rd of the 
Earth’s surface.

• Characterised by my small island nations 
(barring PNG)

• Islands roughly come in two main types.

Atolls

Volcanic islands



BACKGROUND
CONTEXT

METHODS PUBLICATIONS DISCUSSION & CONCLUSION

Kiribati

• 32 coral atolls & 1 raised atoll

• Population: ~120,000

• Roughly half population live on one atoll: South 
Tarawa

• Independent since 1979

• Official languages: I-Kiribati, English

• Classified as a ‘Least Developed Country’ by the 
UN

Atolls

Gilbert islands

Phoenix islands

Line islands



BACKGROUND
CONTEXT

METHODS PUBLICATIONS DISCUSSION & CONCLUSION

Kiribati

• Culture: Micronesian

• Max width: 300-400m 

• Max height above sea level: ~3m

• fragile freshwater lens

• limited land availability for food

• limited infrastructure; very limited financial 
capacity for adaptation

• Remote; geographical spread

Atolls

Gilbert islands

Phoenix islands

Line islands

Butaritari

Tarawa

Nonouti



BACKGROUND CONTEXT
METHODS

PUBLICATIONS DISCUSSION & CONCLUSION

Locations

Urban

Rural



Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific



Secondary

Tertiary

Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific



Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific



Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific

NCDs+++



Tier 2: Indirect effects: 
Food Security

SHARP INCREASE IN 
NONCOMMUNICABLE 

DISEASE

DIABETES, 
CARDIOVASCULAR 

DISEASE

NO SIGN OF SLOWING 
DOWN



Tier 2: Indirect effects : Food Security

February, 2019: Kiribati, Central Pacific

Climate change is a driver of food 
insecurity, leading to health 
consquences:

• Discouragement from pursusing local 
agriculture

• People move to eating imported food, 
which is often heavily processed/poor 
quality

• Leads to a significant rise in NCDs 
such as obesity, diabetes, 
hypertension



Tier 2: Indirect effects : Food Security

Source: Bryson et al, 2021: Seasonality, climate change and food security during pregnancy among indigenous and 
non-indigenous women in rural Uganda: Implications for maternal-infant health.



Health impacts of 
low food security

• Decreasing food security leads to lower 
household income available for other 
expenditures.

• Lower food quality leads to the emergence of 
poor health patterns, chronic disease, lower 
quality of life

• Chronic disease may lead to shorter life 
expectancy, decreased mental health, decreased 
employability, fostering the cycle of low food 
security and rising stress.



Mental health impact of 
food crop destruction

• Loss of self worth, inability to feed or sustain families

• Severe psychological impact on livelihoods of farmers

• Farmers do not feel empowered to change – partly due to 
socioeconomic conditions, partly because they do not have 
assistance from the state.

• Food is an important part of cultural life and expression. What 
can we expect with climate change, and how will it affect us 
spiritually, culturally and economically?



Tier 2 Indirect 
Effects: Water 
Security
A warmer atmosphere holds 
more moisture, about 7% 
more, per 1°C.

This also means that the 
atmosphere becomes more 
‘supercharged’ – storms 
become more common, 
producing heavier rain and 
snow, but with longer periods 
of drought in most areas.



Tier 2 
Indirect effects

Water Security



Tier 2 Indirect 
effects: 
Water Security

• Melting snowpacks/glaciers

• Sea level rise

• Unseasonality

• Extreme rainfall / drought

• Disease

All these have a significant effect on water supply, in terms of water safety, availability, 
capacity

Pakistan Floods, 2022. 1/3rd of the country under water





Tier 2 Indirect effects: Water Security

• Damage from extreme 
weather due to excessive 
rainfall can include 
extensive economic 
damage, infrastructure 
destruction, mental health 
problems, infectious 
diseases, death.

• Also effects food security 
due to crop destruction/ 
soil erosion



Case Study: Jakarta. 
Population 10.5 million (2020)



10% of the 
nation’s water supplies

Ministry of Public Works and Housing

http://www.futuredirections.org.au/publication/indonesian-water-security-improving-but-still-subject-to-shocks/
http://www.futuredirections.org.au/publication/indonesian-water-security-improving-but-still-subject-to-shocks/
https://www.pu.go.id/berita/view/12037/pulau-jawa-berpotensi-mengalami-kelangkaan-air


Case study: Jakarta 

• While the city is sinking due to water uptake, 
sea level rise will cause existential problems 
for the city

• Adapt or fade – cities have been abandoned 
over time in history, and Jakarta may suffer 
the same fate.

• What will happen to millions of people living 
in Jakarta? Uprooting communities, poverty, 
mental health anxieties



Jakarta: Water security

• As water tables are increasingly contaminated by 
sea water and pollution, health problems 
increase.

• We need to design our cities around these 
problems, which could spell the death of vibrant 
communities and vast cities.

• A 2019 report found that groundwater is an 
especially important resource, with 90 percent of 
households using groundwater as their primary 
source of drinking water in Indonesia.

Source: Jakarta Post

https://www.thejakartapost.com/opinion/2022/03/20/true-water-security-calls-for-our-protection-of-invisible-water.html.


Tier 2 Indirect effects: 
Existential threats of Sea Level Rise



Tier 2 Indirect effects: Infectious Diseases



Tier 2 Indirect effects: 
Infectious Diseases



Example: 
Indonesia - at risk of tropical diseases



Diffuse Effects

• Mental health

• Migration

• Conflict



Tier 3 Diffuse Effects: Migration

As Sea levels rise and 
weather becomes 
increasingly erratic, 
will be on the move in 
the coming decades



Tier 3 Diffuse Effects: Migration



Tier 3 Diffuse Effects: Conflict

Domino effect of climate change could trigger conflict 



Tier 3 Diffuse Effects: Mental Health





• Loss of culture
• Loss of community
• Eco-anxiety
• Lack of hope in the 

future
• Inability to plan 

ahead

Tier 3 
Diffuse Effects: 
Mental Health



Source: Hickman, C. et al., Lancet 
(2021). https://www.thelancet.com/journals/lanplh/article
/PIIS2542-5196(21)00278-3/fulltext





Climate change 
and Psychology

POINTS TO CONSIDER

Being born into a world where “things 
will probably get much worse” can be 
very difficult to deal with.

People feel disempowered, frustrated, 
especially with politicians for failing to 
deliver

The changes needed are many, urgent, 
and radical. It should inspire people to 
act, rather than be bystanders.



Questions to 
reflect on

• Eco-anxiety is on the rise worldwide, leading 
to a growing sense of dread and depression.

• We underestimate the impact of a growing 
mental health crisis at our peril.

• We are still in time to make the necessary 
changes to mitigate climate change 
(although some adaptation will be 
necessary)



Part 3: The Way Forward



From helplessness to 
action – options for  

difficult times



The Good News

• The changes we need to implement to mitigate climate 
change and adapt to it have real tangible benefits to:

• Improve our health

• Strengthen our communities

• Enhance our general wellbeing

• We can turn this crisis into an opportunity

• Inspiring others to speak out, act and intervene to 
improve our lives and deal with climate change would 
lead to positive improvements in all spheres, including 
health.







Public Health 
Be prepared



Public Health 
strategies to tackle 
Climate Change

• Various possibilities, but ultimately 
synchronise well with general 
public health goals

• E.g. healthier diets, encouraging 
active commutes, integrated 
communities



Public Health 
strategies to tackle 
Climate Change

• Various possibilities, but ultimately 
synchronise well with general 
public health goals

• E.g. healthier diets, encouraging 
active commutes, integrated 
communities



Public Health 
strategies to 
tackle Climate 
Change

Health co-benefits of co-mitigation 
should not be underestimated



The world desperately 
needs to aim for a 
maximum of 2°C, if 
not 1.5°C, to ensure a 
degree of adaptation.

Past that, we enter a 
world of tipping 
points which are 
irreversible and 
detrimental to 
human life.
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