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Rising
concerns
How will climate 
change affect 
our health?

■ What are the biggest threats to human health?

■ Who will suffer as the climate changes?

■ What can be done to minimise harm?

■ How do we cope with uncertainty?

BRINGING CUTTING-EDGE SCIENCE INTO THE CLASSROOM

FREE
resource for 

teachers
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NEED TO KNOW

El Niño Southern Oscillation: Large-scale sea surface 

and atmosphere fluctuations that significantly affect 

climate in the Southern Hemisphere. El Niño means ‘the 

little boy’ – its effects are generally seen at Christmas 

time. A cold phase during each El Niño episode is 

known as La Niña (‘the little girl’).

Intergovernmental Panel on Climate Change (IPCC):  
Set up by the United Nations in 1988, the IPCC 

develops a consensus from many hundreds of experts. 

Its latest major report was published in 2007. 

The Earth’s climate is changing. In fact, it has always been 

changing. What is different now is the speed of change  

and the main cause of change – human activities. 

Humans are consuming the Earth’s resources and emitting 

pollutants on a scale never seen before. While many living 

creatures have felt the impact of these activities, now it is 

 

humans who are beginning to suffer – victims, perhaps, of 

past successes. 

We have assumed that the Earth’s environment can absorb 

all the waste that human life generates. But human activities 

have begun disturbing systems on a global scale. And these 

disruptions will ultimately have profound consequences for 

human health and welfare.

health and climate change
Big Picture on

www.wellcome.ac.uk/

bigpicture/climatechange

ON THE WEB

HEALTH AND CLIMATE CHANGE

As other climate change resources 

exist, this issue of Big Picture focuses 

on health impacts. Its starting-point is 

the scientific consensus that climate 

change is happening and is driven 

principally by human activities. More 

background and a primer on the 

science of climate change 

can be found at  

Big Picture Online.

FAST 
FACT
The World Health 

Organization 

estimates that 

climate change 

caused around  

150 000 deaths  

per year between  

the mid-1970s  

and 2000. 
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Rising greenhouse gas levels are triggering climate and 

environmental changes that will affect human health in many ways.
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Concerned about rising carbon 

dioxide levels, in 1958 US scientist 

Charles Keeling began recording 

atmospheric carbon dioxide levels 

on the Mauna Loa volcano in 

Hawaii. Despite many challenges, 

Keeling gathered a remarkable set 

of data recording a steady rise in 

carbon dioxide levels – from 316 

parts per million (ppm) in 1957  

to 384 ppm 50 years later (above).

The records even show annual 

cycles linked to seasonal plant 

growth in the northern hemisphere, 

as well as the impact of volcanic 

eruptions and weather patterns 

such as El Niño (see page 2).

Going up…

●  Sea levels are rising by  

about 3 mm every year. 

Go for Gaia
In the 1970s, James Lovelock 

developed the idea that Earth can 

be seen as a giant self-regulating 

organism – the Gaia hypothesis. 

Earth was optimised to maintain 

life. Although widely dismissed by 

mainstream science at the time, 

the hypothesis has emerged as an 

influential factor in climate debates, 

in a somewhat modified form. The 

idea that biological, geological 

and atmospheric systems interact 

at a global level, in ways that 

sustain life on Earth, is now widely 

appreciated. Now, human activities 

are in danger of altering these 

systems so profoundly that they 

may struggle to support human  

life in the future.

In humans, internal body temperature is maintained at 

a remarkably constant 36–37°C, thanks to a variety of 

homeostatic mechanisms, coordinated by a thermostat 

in the hypothalamus region of the brain. 

When body temperatures rise, negative feedback 

systems kick in – sweating, blood vessel dilation near the 

skin, behavioural responses (seeking shade, eating ice 

cream) and so on. 

Ongoing exposure to elevated temperatures is highly 

dangerous, leading to heatstroke. Symptoms include 

headache, nausea and confusion, cardiovascular and 

heart malfunction, and eventually coma and death.

The mechanisms of heatstroke are not well 

understood. Water loss by sweating leads to loss of 

blood pressure and reduced blood flow to the brain, 

followed by organ failure and brain damage. Little is 

known about the molecules mediating these responses; 

a better understanding could suggest new ways to treat 

heatstroke. 

Thermoregulation is important because the speed of 

biochemical reactions – chemical kinetics – varies with 

temperature. In addition, biological molecules such as 

proteins lose their shape (denature) and are inactivated if 

temperatures rise.

Balancing act
Greenhouse gases are not the only things affecting the 

climate, but in recent times they have had – and will  

continue to have – a profound effect on the Earth.

Oddly, though, in some senses the numbers seem small. 

Net release of carbon dioxide is only slightly out of balance; 

temperatures have only risen a degree or two; ocean pH  

has dropped by a fraction. Is that so serious?

Unfortunately, these minor differences are highly 

significant, driving major changes to the Earth’s environment 

– and seriously affecting humanity. And they are only  

the beginning…

Climate is changing; with 

greenhouse gas emissions still 

rising, the planet is poised to 

undergo a profound change.

THE  
HEAT IS ON

...and warmer still

More alarming still are the projections into the future 

simulated by models of the Earth’s climate.

Too hot for comfort

Getting warmer…

The ‘hockey stick’ graph shows average temperatures 

over the past 1000 years, clearly showing recent  

sudden rises.

●  The top ten warmest years on record have all been 

from 1995 onwards. 

● Every year since 2001 has made the top ten.

The hockey stick has proved controversial, with some 

commentators questioning the accuracy of data obtained 

from tree ring analysis. A 2008 version, with much extra 

data, confirmed the pattern seen in the original analysis.

Organisms – including humans – are adapted  
to a narrow range of temperatures.

Working outside in hot weather  
can be very dangerous.

Vanishing point: The North Pole in 1979...

Projected increases in temperature by 2100. Simulations 
suggest increases of between about 1.5°C and 5°C, depending 
on stabilised CO

2
 levels. Simulations tend to cluster around 

2–2.5°C.

...and in 2008.
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Going down…

●  Ocean pH is falling due to dissolved CO
2
 (acidification); 

average pH has dropped by about 0.1 units since  

pre-industrial times.
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Past, present and future
How do we know what is going to 

happen next to the Earth – and to 

humans? One crucial feature of science 

is that it makes evidence-based 

predictions.

This evidence comes from several 

sources. Data can be collected to 

characterise the current state of the 

planet and recordings over time can 

reveal short-term trends. Controlled 

experiments can tell us how different 

factors interact with one another 

(how chemicals react, how organisms 

respond etc.).

In addition, various techniques can 

be used to reveal what Earth was like in 

the past, and how and why it changed. 

Then, principally through the use of 

computer models, we can simulate what 

may happen next. 

Models have been used to map out 

possible futures for the planet. They 

can also be used to assess how these 

possible futures may affect  

human health.

We can measure things now, and infer what the 

past was like, but how do we predict what will 

happen next?

Early humans may have noticed annual 

cycles, spotting that spring invariably follows 

winter. Until very recently, this was pretty much 

the limit of our predictive abilities. With so 

much depending on the weather, meteorology 

has long been a focus of human endeavour. 

Weather forecasting is now reasonably 

accurate, at least over short periods. 

Forecasting is based on models – computer 

simulations of complex systems. Programmed 

into the model are key parameters describing 

different parts of the system and how they 

interact with one another. Starting conditions 

are entered and when the ‘on’ switch is flipped, 

the model runs until a predetermined point –  

a day, a year, a decade or a millennium into  

the future.

The beauty of modelling is that the program 

can be rerun time and again with slight 

modifications.

How accurate a model is depends on how 

well it describes a system. Uncertainty is 

inevitable – no system will ever be understood 

in perfect detail. Some simplification is also 

required, as climate systems are enormously 

complex.

So how can we be sure that they are reliable 

predictors of the future? One way is to test 

their ability to re-create known patterns from 

the past. Modellers can test whether the 

predictions of their model match what actually 

happened.

Over the past couple of decades, climate 

models have become increasingly refined, 

as more has been discovered about the 

environment. But they are only simulations – 

which is why they generally produce a range of 

values of greater or lesser likelihood. None can 

say with absolute certainty what the climate will 

be like in, say, 20 years’ time.

The big unknown, of course, is what will 

happen to greenhouse gas levels. Climate 

models compare the impact of different 

stabilised greenhouse gas levels – generally, the 

higher the ceiling, the worse the impact will be. 

Perhaps the most widely 

used method for exploring 

distant history is analysis 

of ice cores – columns 

of ice extracted from 

Greenland and Antarctica 

ice sheets. The ice at 

particular depths can 

be dated precisely and 

analysed chemically 

to provide clues to the 

climate prevailing at that 

time. The deepest ice 

cores go down more than 

3 km, equivalent to  

around 800 000 years  

of Earth history.  

Further back, tree rings can be dated; the size of rings is an indication 

of tree growth during the year, which depends on climate. 

Remarkably, it is even 

possible to infer what 

ancient climate was like 

from analysis of cave 

stalagmites.

For older periods still, 

chemical analysis of 

rocks can provide clues 

to the climate millions 

of years ago.

How do we know what the Earth’s climate was like in the past?

Over the past few decades, sophisticated 

instruments have gathered huge amounts 

of data about the Earth’s climate. For earlier 

periods, data are sketchier but some long  

time series exist, when Victorian naturalists 

and others recorded temperatures, the  

arrival of migrants and plant flowering times. 

Before the 1800s, things get trickier, as few 

reliable measurements were recorded. Instead, 

scientists may infer what was going from other 

sources, such as incidental detail in written 

historical records – one recent study used 

diaries kept by people in The Netherlands and 

Belgium that record years when canals froze.

Imagining the future

Revolutionary thinking: Rapid climate change may 
significantly increase the risk of social unrest. The 
French Revolution of 1789 followed several years 
of harsh weather and food shortages, possibly 
linked to the eruption of the Laki volcanic system 
in Iceland in 1784.

Reconstructing the past

Glaciologists drilling an ice core. 
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One approach is to sift through 

historical data to look for correlations 

between a past change in climate and 

human health. So a change in rainfall 

might have been linked to an increase 

in the spread of cholera, or a rise in sun 

exposure to additional skin cancers. 

A related approach is to look for 

climate variables that show correlations 

with the incidence of disease – typically 

infectious disease. A good example is 

the spread of dengue fever, caused by 

the world’s most common mosquito-

borne virus. 

The most significant short-term 

‘natural’ climate variation is El Niño 

(see page 2). Rainfall and temperature 

changes seen in El Niño events have 

been linked to epidemics of several 

tropical diseases. The 1997–98 El Niño 

event raised winter temperatures to 5°C 

above average in Lima, Peru, more than 

doubling the number of daily hospital 

admissions for diarrhoea. 

Knowing when El Niño is due can 

enable countries to prepare for its 

impact. People can protect themselves 

from its direct effects, such as storms. 

In addition, countries such as Botswana 

now know that as simple a measure 

as sea surface temperature, through 

its effects on rainfall, will have a major 

impact on the spread of malaria, giving 

them several months’ advance warning 

of a possible epidemic. 

Modelling mosquitoes
Numbers of dengue-carrying mosquitoes are 

strongly dependent on temperature, moisture 

levels and sunshine. Indeed, a computer 

simulation used to predict mosquito numbers 

on the basis of these variables provided a good 

match for the yearly incidence of dengue disease 

in a range of countries, from Honduras to Thailand.

It is now widely accepted that climate change is 

happening and will affect human health. But does that 

mean something needs to be done? Some form of  

risk analysis can be tried, which would look at factors 

such as:

● What is the likelihood that something will happen?

● What would be its impact?

● What are the options for preventing it?

● How effective are these approaches likely to be?

● What side-effects might they have?

Unfortunately, none of these questions is easy to 

answer. The IPCC (see page 2) has undertaken a heroic 

effort to gather evidence, and acknowledges various 

degrees of uncertainty in its predictions.

Many now believe that the likelihood of serious 

impacts, including effects on health, is so high that 

urgent action is essential. Yet these actions are not 

without cost – reducing carbon emissions, for example, 

will impose an economic cost. So others argue that we 

should hold fire. 

Several factors are hindering rapid action. Few 

countries have shown a political will to tackle carbon 

emissions seriously. Human activities have a huge inbuilt 

resistance to change – change to energy production 

cannot happen overnight. Climate change also needs 

to be tackled cooperatively by governments, otherwise 

some make sacrifices while others reap the benefits. 

Ticks spread a range of disease, 

including Lyme disease and a viral 

infection of the brain, tick-borne 

encephalitis. Where they live depends 

on climate factors such as temperature 

and rainfall. But as well as shifting their 

range, climate change would also affect 

their life cycle, moving seasonal peaks 

of infection. This is significant as ticks 

only bite hosts at certain stages of their 

life cycle.

But other factors may have bigger 

effects – such as changing land use, 

which affects the numbers of tick-

carrying animals, or leisure activities: 

more forest leisure areas will increase 

human exposure to ticks.

Without a satisfactory model, 

predicting the effects of climate change 

is very difficult. Only continuous 

monitoring is likely to give a clearer 

picture of trends.

On the other hand, tick-borne 

encephalitis is seen only in part of the 

range of ticks, in central and parts of 

eastern Europe. These areas support a 

particular style of tick life cycle, which 

is associated with a specific type of 

climate – hot summers, rapid cooling  

in autumn and reasonable rainfall. 

These factors can be modelled and 

the impact of climate change assessed. 

Although some spread is possible, it 

is unlikely to reach the UK. Southern 

Scandinavia, though, may not be  

so lucky.

Just a tick

Dealing with uncertainty

Modelling can be applied to human health. The challenge is to 
understand how the key factors affecting health will be altered 
by climate change.

Modelling of tick ecology can pinpoint 
areas at risk of tick-borne diseases.

How can we decide what to do when 
the future is unclear?

Modelling 
health An Indonesian mother comforts her son who is suffering 

from dengue fever.
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Difficult 
choices
Human psychology may 

also be an obstacle 

to quick action. Many 

studies have shown 

that we have limited 

willingness to make 

sacrifices now in order  

to gain bigger rewards  

in the future. 

Subconscious biases 

may also affect us. 

If things are so bad, 

we may think, why 

isn’t someone doing 

something about it? This 

may reflect widespread 

mistaken assumptions 

about the thoughts or 

beliefs of other groups  

(a phenomenon known 

as pluralistic ignorance). 

 

Or we may recognise 

that something needs to 

be done but believe that 

there is little we can do. 

We may even stray into 

the territory of cognitive 

dissonance, where 

two competing ideas 

– ‘because of climate 

change I should change 

my lifestyle’ and ‘I want 

to protect my quality of 

life’ – come into conflict. 

To resolve this tension, 

we may reject one idea, 

perhaps that climate 

change is a major threat. 

This in turn may lead to 

confirmation bias – taking 

note only of evidence 

that supports a pre-

existing belief – or denial.

People may end up 

making further bad 

choices for the sake of 

consistency, rather than 

learning from mistakes.
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Danger zones: Modelled climate suitability for malaria transmission across Zimbabwe in 
2000 (left) and 2050 (right); red and orange areas are most suitable for transmission.

2000: Ebi KL et al. Climate suitability for stable malaria transmission in Zimbabwe under different climate 

change scenarios. Climatic Change 2005;73:375–93. 2050: adapted by JA Patz and SH Olson.
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Climate change and people
Much of the emphasis in climate 

change to date has been on ‘the 

environment’ – loss of glaciers and 

ice caps, destruction of coral, and 

ecosystem disruption and loss  

of biodiversity. 

While all of these are important,  

the fact that people will be 

dramatically affected has been  

less well appreciated. 

This is now changing, with the 

realisation that climate change  

could be catastrophic for people. 

What will be the health impact of 

climate change? Many factors are 

likely to affect health, either directly  

or indirectly. The impact will be 

greatest in developing countries.

Infectious disease
Climate change will make the battle against 
infectious disease even harder to win.

One of the few benefits of climate change may 

be increased crop growth in temperate climates, 

thanks to warmer temperatures and higher carbon 

dioxide levels. At temperature rises of more than a 

couple of degrees Celsius, however, these gains 

are likely to disappear.

For most of the world, however, the situation is 

much less rosy. Droughts and flooding are likely to 

have a significant impact in developing countries. 

Crop yields are predicted to fall by 50 per cent in 

Africa by 2020.

Coastal areas will suffer more from storm 

surges, erosion and rising sea levels. Seawater  

is likely to contaminate low-lying agricultural land. 

The spread of plant diseases is also likely to  

be affected.

Falls in agricultural productivity may lead 

to widespread malnutrition and hence social 

upheaval – such as migration to cities  

and civil unrest.

The UK has suffered several extreme weather events recently. But it is 

very difficult to pin any of these specifically on climate change. What 

seems likely, though, is that they will be more common in the future.

Globally, the situation is likely to vary from region to region, 

depending on local climate factors. Most regions may experience 

more severe storms, leading to flooding and damage to people and 

property.

Harm can come from unexpected hazards. In severe storms in 

India, for example, people were drowned when they were trapped 

in their cars by rapidly rising floodwaters. In Mozambique, flooding 

released landmines from former areas of conflict.

A growing problem
Agriculture: good news for some,  
bad news for most.

While there may be some health benefits 

– fewer cold-related deaths in the 

winter – mostly the prognosis 

is poor.

For a start, quoted 

temperature increases are 

an average. The reality is likely 

to be periods of extreme high 

temperature – heatwaves – which 

can be deadly. Elderly and sick people are 

the most vulnerable. Heatwaves are thought 

to kill more people in the USA than all other 

natural disasters put together. The European 

heatwave of 2003 led to an estimated  

35 000 deaths.

As well as these direct effects, there will be 

dangers from greater exposure to ultraviolet 

radiation and higher quantities of pollen and 

pollution, triggering 

respiratory conditions 

such as asthma.

Higher temperatures also promote 

food-borne diseases – higher than average 

temperatures contribute to around  

30 per cent of reported cases of Salmonella 

poisoning across Europe.

Infections remain a significant 

cause of death in most 

developing countries. Several 

factors will combine to make 

this situation worse as the planet 

heats up.

Ecological changes will alter 

the distribution of disease-

carrying vectors such as 

mosquitoes, bringing infections 

to new populations. Warmer, 

wetter weather may also speed 

up vectors’ life cycles and 

provide more opportunities for 

breeding. Mass migration may 

bring people into contact with 

diseases that they have no 

immune protection against. 

Overlaying these factors 

are likely to be widespread 

malnutrition, rendering people 

more susceptible to infection, 

and contamination of water 

sources due to flooding, 

damage or social  

disruption.
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Climate change promises to 
bring more turbulent weather.

Stormy 
weather

The heat is on
For most people, climate change  

will mean higher temperatures.

Cholera is common in the aftermath of extreme weather. But 

its spread also depends on the persistence of cholera-causing 

bacteria (far left) in ocean ecosystems. Research in Bangladesh 

has established that the bacteria's survival is linked to surface 

ocean temperature, sea level and the presence of certain marine 

organisms. Warm seas are therefore contributing to their spread. 

One small ray of hope is that this knowledge will improve our 

ability to predict future cholera epidemics. Remote sensing, for 

example, can be used to measure sea surface temperatures and 

sea levels, and thereby identify areas at risk.

©
 M

e
d

e
c
in

s
 S

a
n
s
 F

ro
n
ti
è
re

s

©
 D

e
n
n
is

 K
in

ke
l/
S

P
L



JANUARY 2009 7

By transmitting a wide variety of diseases, mosquitoes may 

have been responsible for more human deaths than any other 

single organism. Yet working out how disease they carry will be 

affected by climate change is very difficult.

Malaria kills around a million people a year. It exists only 

where particular species of mosquito live. So if climate change 

alters the distribution of mosquitoes, malaria will move too.

But mosquitoes have evolved to fill a particular environmental 

niche and form part of a complex web of interactions with other 

organisms – an ecosystem. What’s more, the mosquito has 

several distinct stages in its life cycle – egg, larva, pupa and 

adult – each of which has its own environmental niche.

 

Several climate factors could affect these stages, such as:

● temperature and rainfall 

● humidity and the timing of seasons.

Changing land use and human activities such as insecticide 

spraying and bed net use will also have an impact.

Up in the highlands

A key controversy has centred on the possible role of climate 

change in the recent resurgence of malaria in the highlands of 

Kenya. Although initial studies found little evidence of a local 

rise in temperatures, a re-analysis including more recent data 

found a clear increase. Moreover, a model of mosquito biology 

suggested that every 1°C increase in temperature led to at least 

a ten-fold increase in mosquito numbers.

Such findings emphasise that even small changes in climate 

variables, such as temperature, can be amplified by biological 

processes into far larger impacts.  

Some areas may be lucky and become unsuitable habitats 

for mosquitoes. Overall, though, models predict somewhere 

between 220m and 400m additional people will be at risk. 

Algal blooms – dramatic growth of huge numbers of microscopic life forms – are 
likely to become an increasingly important health hazard. Some are toxic but they 
also damage the environment by consuming dissolved oxygen, creating oceanic 
‘dead zones’. Their greatest impact is likely to be in marine environments, but they 
may also affect inland reservoirs and water supplies. 

FAST FACT
By 2030, climate change is likely to cause an additional 

132m cases of diarrhoeal disease, 4.7m cases of 

malnutrition and 21.8m cases of malaria.

A recent analysis of 4500 conflicts 

suggest they might. See more at 

Big Picture Online.

www.wellcome.ac.uk/bigpicture/
climatechange

DO CLIMATE CHANGES 

CAUSE WARS? 

Social impact
How will communities  
or countries cope with  
climate change?

The greatest effects will be 

on developing countries. 

High-income countries have the 

infrastructure and resources to 

cope with climate challenges; 

others are not so fortunate.

Widespread crop failure and loss 

of aquaculture (fish and sea-life 

farming), as well as less tourism, 

are likely to lead to considerable 

hardship and mass migration. 

An underappreciated 

consequence is the 

amount of mental distress 

this is likely to 

cause. 

There are also 

real fears that a 

lack of resources – 

particularly water 

– will fuel social 

strife. This could 

amount to local 

conflicts, or escalate 

to ethnic or even 

national wars.

Sea level rise
Rising sea levels are already 

threatening low-lying countries,  

as well as coastal regions.

Loss of ice sheets, combined 

with thermal expansion of water, 

is leading to a global rise in sea 

level. Low-lying countries are at 

particular risk. The inhabitants 

of Carteret Island, part of Papua 

New Guinea, may be the first 

climate change refugees. Their 

land is being inundated, crops 

are failing and people are being 

moved to other islands. 

At the extreme, countries may 

disappear entirely. But all coastal 

regions will suffer more regular 

sea incursions, storm damage 

and salt water seepage. For many, 

the result is likely to be a loss of 

life, livelihoods or displacement.

Mosquito measures
Will climate change promote the spread  
of malaria?

Left: A Somali mother and child. Right: A Kenyan boy under an insecticide-
treated bed net.
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Coastal communities
Coastal communities are likely to be  
hard hit by climate change.

Among the most vulnerable populations are those living next 

to the sea or relying on the sea for their livelihoods. Higher 

sea levels and storm surges are already reshaping low-lying 

coastal areas. Maps of Cotonou (the largest city in the West 

African country of Benin) from 1963 to 2000 show that the 

shoreline has receded over 400 metres in places. Erosion 

leads to loss of homes, agricultural land and roads.

As well as physical damage, the sea can contaminate 

freshwater supplies with salt water, making land unfit for 

agriculture or human inhabitance. Coastal communities 

can also expect more flooding, thanks to extreme weather 

and rising seas. As well as the initial damage, disruption of 

water supplies increases the risk of transmissible diseases. 

Fungal growth is a problem as buildings dry out – causing 

respiratory problems such as the ‘Katrina cough’ seen in 

New Orleans after Hurricane Katrina. 

Aquaculture – the farming of fish and shellfish – is an 

expanding sector, employing some 42 million people, 

mostly in Asia. It is highly vulnerable to climate change, from 

sea and storm damage to the biological impact on fish.

Vulnerable groups

Higher temperature is likely to increase the impact of air pollutants from traffic and 

industry – already a major problem in many cities. Increased sunlight could also lead 

to more ground-level ozone, associated with a wide range of respiratory conditions. 

In addition, because vegetation is replaced by buildings, roads and other heat-

absorbing infrastructure, cities tend to get considerably hotter than surrounding 

areas – the urban heat island effect. As well as increasing the risk of heat-related 

illnesses, higher temperatures promote the spread of many infectious diseases.

The influx of migrants from rural areas can lead to overcrowding and put pressure 

on health infrastructure and other public services. The spread of shanty towns 

creates sanitation problems, increasing the spread of infectious disease.

Globally, millions rely on subsistence 

farming – growing enough to feed 

just themselves and their families. 

Even now food shortages are 

common – around 800 million 

people are currently undernourished. 

Proportionally, the worst-affected 

regions are in sub-Saharan Africa.

Most hard-pressed areas will face 

further hardship due to drought or 

more unpredictable weather. The 

IPCC (see page 2) estimates that 

by 2020, between 75m and 250m 

people will be subject to worse water 

stress. Crop yields might be expected 

to halve. 

In Latin America, most crop and 

livestock productivity is predicted 

to fall (although soybean yields in 

temperate areas could go up). 

Many countries will be hard-

pressed to cope with the lower 

crop returns. Mass starvation and 

displacement is a real possibility. 

The consequences of climate change will vary  

in different parts of the world. Some communities 

are especially vulnerable, given their dependence 

on the environment and the fragility of their 

economic base.

Above: Flood victims queuing up for food in Narayanganji, Bangladesh. 

Cyclists in Beijing, China. 

Rural communities
Poor farmers will bear the brunt of climate change.

Urban 
communities
For the first time in human 

history, more people now 

live in cities than in rural 

areas. Unfortunately, cities 

are not great places to live 

in a warming world. 
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From top: Rice (Alina 
Solovyova-Vincent), 
corn (Dieter Spears), 
wheat, corn (Alexander 

Hafemann) and 
soybeans (Jill Chen)
(all iStockphoto).

Below, from left: Sand eel (Edwin van Wier), prawns (Robert Bremec) 
and anchovies (all iStockphoto).
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Above: traditional farming in Africa.
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A moving story
Climate change will affect people’s 
mental as well as physical health.

As well as physical harm from injuries, 

malnutrition and infections, mental trauma 

following loss of home, livelihood or loved ones 

will inevitably lead to more anxiety, depression 

and post-traumatic stress disorder (PTSD). 

The World Health Organization has predicted 

that depression will be the second highest 

health burden globally by 2020. Even now, 

almost one million people kill themselves each 

year – a figure set to rise to 1.5m by 2020. 

People in developing countries have very 

little access to mental health treatments. There 

is little evidence of what works best or how 

therapy would be delivered to large numbers of 

people. It is also unclear what sort of therapy 

would be appropriate – western treatments 

may not be suitable for different cultures.

The Boxing Day tsunami of 2004 shows 

what kind of impact environmental disasters 

can have. In affected areas, PTSD levels of 

12–30 per cent have been seen and children 

may be particularly vulnerable.

More positively, the response in a number 

of countries included a mental health element, 

and benefits have been documented in several 

communities. Planning for mental trauma can 

form a part of preparing for climate change. 

Indeed, the tsunami has been a spur to many 

affected countries to put in place plans for 

emergency mental healthcare responses.

The animals
How will ecosystems  
respond to climate change?

There is now plentiful evidence that climate 

change is affecting ecosystems, often together 

with other human-driven environmental change.

Some species adapt, because they are flexible 

enough to survive different environments. Others 

can migrate to more suitable locations (cold-

adapted fish are swimming north, for example). 

But many species cannot do either. And 

an ecosystem as a whole cannot simply up 

sticks to a more suitable location. The speed of 

change is thus threatening to disrupt countless 

existing ecosystems.

Some species, particularly ‘generalists’ 

that are not too fussy about their surroundings, 

may thrive. Invasive species, moving into new 

territory without their traditional predators, may 

also do well.

Going, going, gone

Many scientists now believe we are going 

through a sixth mass extinction. Habitat loss, 

overexploitation by humans and, in some cases, 

new diseases are threatening the future of 

countless animals and plants.  

Does any of this actually matter to people, 

though? Undoubtedly. Despite our wealth and 

technology we still rely on the biosphere for our 

food, either wild-caught or farmed. The collapse 

of existing food webs could have immense 

consequences. Crops are not just at the mercy 

of the weather – bees and other animals affect 

the harvest of 70 per cent of global crops. 

The economic value of insect pollination was 

recently estimated at US$217bn (£145m). We 

may also be losing potentially valuable medicinal 

products.

Ecosystem changes can also have serious 

consequences for the carbon balance. In 2005, 

Hurricane Katrina killed some 320m trees, 

turning them into a carbon source of about 

100bn kg – the same as the annual carbon 

uptake by all other US forests.

The West
With its extensive infrastructure 

and resources, the West is better 

placed to withstand climate 

change – but it will not escape 

unscathed.

Rich countries can take steps 

to prepare for climate change 

and their health systems are 

better equipped to respond to  

new challenges, such as:

●  more heatwaves and  

heat-related illness

●  more respiratory conditions, 

due to allergens such as 

pollen, as higher carbon 

dioxide levels accelerate  

plant growth 

●  the impact of extreme weather 

– flooding or severe storms

●  new or more cases of 

infectious disease: Lyme 

disease may become more 

common, and more Salmonella 

and other intestinal infections 

are likely; it is unlikely that 

‘tropical’ diseases such as 

malaria will pose a big problem 

in the UK, however 

●  skin cancers may increase 

(if people spend more time 

outside).

Economically, countries will need 

to devote resources to preparing 

for climate change and taking 

steps to minimise its impact.

Belt up

The impacts of climate change 

may not always be obvious. 

For example, the incidence of 

kidney stones is expected to 

increase – research in the USA 

has identified a link between 

temperature and a ‘kidney 

stone belt’ in southern 

states. Thanks to greater 

dehydration, a risk factor 

for kidney-stone disease, 

higher temperatures will 

cause an additional 1.6m 

to 2.2m US kidney-stone 

cases by 2050.

Coral reefs are not just beautiful: they 

protect coastal regions and provide food and 

livelihoods for hundreds of millions of people. 

Corals are the most biodiverse parts of the 

ocean but especially susceptible to climate 

change owing to their sensitivity to temperature 

and acidification. Many communities suffered 

mass ‘bleaching’ in 1998. A recent survey 

found around half of all coral species could 

be categorised as ‘threatened’ or ‘near-

threatened’ – a dramatic increase during recent 

decades. They are already being exploited in 

an unsustainable way and climate change may 

be the final straw for many.

FAST FACT
In Asia alone coral reefs provide about one-

quarter of the annual total fish catch and food 

to about 1bn people.

Women dividing fish catch from Lake Rukwa, Tanzania.
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Climate change raises questions about the nature of scientific uncertainty and how that is communicated to the public.  

It is also notable for the clash between scientific evidence and economic and political forces. With the future of the planet 

on the line – as well as potentially millions of lives – the stakes couldn’t be higher.

In 2004, science historian Naomi Oreskes analysed every abstract 

published in scientific journals in 1993–2003 referring to ‘climate change’ 

– 928 in total. For each, she looked to see whether or not they accepted  

the scientific consensus – that human activity was leading to climate 

change. The number that challenged the consensus? Precisely zero.

So much for the ‘scientific controversy’ about climate change. 

Yet in 2006, while 70 per cent of Americans agreed that the Earth was 

getting hotter, only 40 per cent thought humans had anything to do with 

it. And in a 2008 Ipsos MORI poll in the UK, 60 per cent of respondents 

believed scientists were still questioning climate change.

Why the discrepancy? Partly it may have been down to the media, 

who prefer a lively spat to boring consensus. There is also evidence that 

climate change sceptics actively promoted the notion of scientific 

disagreement. Oil company ExxonMobil, for example, has been widely 

criticised – by the Royal Society among others – for misleading the public 

about climate change. 

Which is not to say that everything is cut and dried. There is 

considerable uncertainty in climate change science about what might 

happen. Some climate scientists believe that the IPCC (see page 2) is 

being far too conservative in its predictions, particularly about sea  

level rise. 

Assessing possible health impacts adds another layer of uncertainty. 

Although less controversial at the moment, the growing acceptance even 

among sceptics of the reality of climate change may see potential health 

impacts scrutinised more in the future.  

Who’s who in  
climate scepticism

DENIERS:  

●  climate change is  

not happening.

SCEPTICS:  

●  climate change is happening 

but is part of a natural cycle – 

humans may not be to blame

●  climate change is happening 

but we’ll muddle through

●  climate change is happening 

but climate models cannot 

predict the future.

Although some academics fall 
into these categories, very few 
are currently active researchers 
in a discipline relevant to 
climate change.

Media coverage
Have the media created  
a spurious debate?

The media, particularly newspapers, have been 

accused of miscommunicating the extent  

of disagreement about climate change. 

Partly this may reflect the desire of newspaper 

owners, editors or columnists to put forward their 

own personal views. Newspapers also depend 

on a constant stream of new stories to interest 

readers, so debate and controversy is of greater 

value than consensus. A dissenting voice, 

questioning ‘establishment’ views, is inevitably 

more newsworthy than ‘more of the same’. 

Newspapers may not want to be accused 

of stifling debate. Many media also aim for 

‘balance’, and will provide a platform for 

dissenting voices. Sometimes these voices 

represent a very small minority and hence get 

disproportionate attention.

A consequence of this is that space may 

be given over to people because they have 

something interesting to say rather than because 

they have a firm foundation for their views. The 

impression of debate may be created even if the 

reality is quite different.

Although scientists may find this frustrating, 

the media do not exist simply to transmit ‘the 

truth’. Commercial media want to maximise their 

sales. Even public broadcasters want to make 

sure that their news is interesting enough to draw 

in an audience.

Controversy? What controversy?

Mass media are assumed to have significant sway 

over public opinion. Climate change activists and 

sceptics both attempt to use the media to promote 

their point of view.

Former US Vice-President Al Gore, who received 

a share of the 2007 Nobel Peace Prize, achieved 

notable success with his film An Inconvenient Truth. 

Opponents have attempted to portray the film as 

misleading (some minor errors have been identified in 

it). A highly sceptical film, The Great Global Warming 

Swindle, broadcast on Channel 4, was censured by 

Ofcom, the broadcast regulator, for misrepresenting 

scientists and failing to act with due impartiality. 

The climate change ‘debate’ is an example 

of framing – communicating complex issues to 

emphasise one specific aspect. For activists, the polar 

bear has become a strong symbol of the impact of 

climate change – a noble creature struggling to survive 

in a disappearing world. Some sceptic groups have 

tried to frame the issue in terms of stifling scientific 

debate. Oddly, perhaps, climate change has not yet 

been widely framed in terms of its human impact. 

Using the media

An age of 
uncertainty?

Raging arguments over climate change? 
Not among the experts…
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Climate change is being  
driven by human activity  

and is very serious...

It's not
happening

Models are 
useless...

You'll 
destroy the 
economy...

We'll 
muddle 

through...

It's a giant 
conspiracy...

It's just an 
excuse to 

raise taxes...
It's nothing 
to do with 
humans...

Is climate change 
really to blame?
Uncertainty extends to the health impacts  
of climate change. 

As with weather events, it is very hard to pin changing 

disease patterns unambiguously on climate change. 

Spread of chikungunya, a severe viral infection that has 

swept through India and spread as far as Italy in recent 

year, has been linked to climate-induced changes in 

mosquito distributions. But it has also been linked to 

international trade in car tyres and a mutation affecting 

the virus’s interaction with mosquitoes. 

Climate change does not act independently of 

other factors – changing land use, environmental 

degradation, mass migration, urbanisation and human 

behaviours all affect the spread of disease. Predicting 

what might happen to malaria (see page 7) is a case in 

point – and a lack of reliable data makes it hard even to 

assess what is happening now. 

In fact, trying to nail down cause and effect with 

absolute certainty may be a forlorn hope – and 

possibly counterproductive. By the time a cast-iron 

case is made, damage may already have been done. 

Some authorities now argue that ‘on the balance of 

probabilities’ is a good enough basis for action when 

the stakes are so high.

Uneasy bedfellows
What happens when science meets politics?

Can science cope with  
those who rock the boat?

Are scientists who don’t buy into 

the climate change consensus 

given a fair hearing?  Big Picture 

Online looks at disagreement 

in science and how consensus 

eventually emerges.

www.wellcome.ac.uk/bigpicture/
climatechange

A MAVERICK VIEW? 

ON THE WEB

Polar bear protesters from ‘I Count’, the UK’s largest campaign on climate change.

The IPCC process (see page 2) aims 

to produce an authoritative view of 

climate change – something that, 

given some degree of uncertainty, the 

vast majority of scientists can sign 

up to. 

Scientists hold to the principle that 

data provide a sound foundation for 

decision making. But ultimately it is 

politicians who make decisions and 

they take other considerations into 

account. The field of climate change 

has become highly politicised, 

marked by an unprecedented 

degree of manipulation and political 

interference, particularly in the USA.

The energy industry wields great 

political influence. Some groups, 

such as ExxonMobil, have been 

criticised for promoting a misleading 

view of scientific debate about 

climate change. 

US scientists have strongly 

condemned President Bush for 

interfering in scientific matters, 

including climate change. In 2007 

the White House was criticised for 

removing material on the public 

health challenge of climate change 

from a report from the Centers for 

Disease Control and Prevention. 

Scientists at the Environmental 

Protection Agency reported increased 

pressure to manipulate their findings. 

Government-funded scientists, such 

as NASA’s James Hansen, were 

prevented from expressing views 

about climate change.

“We are struggling to prove it with scientific data, and we 

can’t. We don’t need West Nile virus to know we are in 

deep doo-doo…[I]f we are trying to solve it on individual 

studies, we will be in the court of science for a long, long 

time, and then it will be too late.” 

Michael Osterholm, 
Director of the Center for Infectious Disease Research  
and Policy, University of Minnesota

A local problem 
Compared with climate modelling, health impact 

modelling is in its infancy. One challenge is the fact 

that data are usually available only at a regional level 

and are not necessarily applicable beyond that area. 

Or the regional picture may just be an average of many 

different environments, each with its own patterns of 

disease ecology. 

Nevertheless, some attempts have been made to 

produce local ‘health forecasts’. For example, across 15 

cities in the eastern USA, researchers have estimated 

that ozone-related deaths could increase by 4.5 per 

cent by the mid-2050s, compared with the 1990s. Heat-

related deaths in California are likely to double by 2100.

“In my more than three decades in the 

Government I’ve never witnessed such 

restrictions on the ability of scientists 

to communicate with the public.” 

James Hansen, NASA
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The public receives a confusing mix of messages from scientists and sceptics. Although scientists agree 
on the big picture, details are uncertain – such as the likely rise in sea level. There are good reasons to 
believe that sea levels will rise by at least 1 m by 2100, endangering low-lying coastal communities.
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Some degree of adaptation is essential, 
as we are already experiencing climate 
change and its effects on health, and 
further changes are inevitable even if 
emissions are controlled. Adaptation is 
likely to be far-reaching, from locations 
of population centres (not near the 
coast or flood plains), building design 
(resilience to flooding, heat control) and 
water and crop management, to public 
health systems (see right).

Is adaptation enough? The 
consensus is no: without mitigation, 
the scale of changes would simply be 
too great. 

The main focus of mitigation has 
been control of greenhouse gas 
emissions.

Science and technology are widely 
seen as providing solutions, offering 
sustainable energy production and 
improved carbon management. For 
example, methane production by 
farm animals is a surprisingly large 
contributor to climate change, and 

systems are being developed to use 
waste methane as an energy source. 

Biofuels are a possible alternative 
to fossil fuels, though their eco-
friendliness is being questioned, 
particularly if they threaten food 
production or lead to the destruction of 
natural habitats.

Agricultural research is developing 
crops that are more productive or 
more able to thrive in difficult climates, 
using conventional plant breeding 
approaches or genetically modified 
plants. The use of genetic technologies 
has raised fears about ecological 
impact and control of agriculture by 
large corporations.

Where 
next?

So what should we do in the face of climate change and its likely impact  

on health? Broadly speaking, there are two options: being better prepared 

and trying to minimise its impact.

There is much that could be done, but will it happen? Action will  

cost money and will need people to act collectively – not a recipe  

for quick results.

On the other hand, many courses of action could  

actually yield spin-off benefits in other walks of life.  

A lower-carbon future could be a healthier future.

www.wellcome.ac.uk/bigpicture/
climatechange ON THE WEB

AN ABSORBING ISSUE
Can carbon dioxide be taken out of the atmosphere? 

As well as possible chemical-based ‘carbon capture’, researchers 

are looking at using plants or microbes to extract atmospheric 

greenhouse gases. See more at Big Picture Online.

Adapt or avoid?
We will need to adapt to cope with the impact of climate change –  

but is there more we can do?

Responses to climate change generally fall into two categories:

●  ADAPTATION: learning to live with climate change and its effects

● MITIGATION: trying to do something to stop it happening.

Methane production from cow manure  
in India.

“How long will humans survive? We are causing 

such irreversible ecosystem destruction that 

we will eliminate our own habitat. Technological 

advances alone cannot fix the problem. To 

reach a solution, humans must cooperate on  

a global scale.” 
Martin Nowak, 
Professor of Biology and of Mathematics,  
Harvard University

The impact of climate change is considered 

so serious that global-scale ‘geoengineering’ 

solutions may be necessary. These might 

include cloud-producing ships, giant shades 

in space or seeding oceans with iron filings to 

promote phytoplankton growth. They remain 

a controversial idea, though, as unanticipated 

effects could have disastrous consequences.
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We can  
work it out
What does it take to get  
people working together?

Tackling climate change will call for cooperation 

between people across the whole world. Various 

strands of research are looking at the factors 

influencing how well humans cooperate.

To simplify matters, researchers generally look at the 

behaviour of small groups of people presented with 

a well-defined scenario. The classic situation is the 

‘prisoner’s dilemma’: two prisoners are questioned 

about a crime; if they both keep quiet, they’ll both 

serve a short sentence but if one rats on the other he 

can go free and the other is locked up.

The prisoner’s dilemma is an example of game 

theory. More sophisticated versions look at economic 

scenarios where there is a common resource and 

individuals can either cooperate for a small benefit or 

act selfishly and get a larger one – unless everyone is 

selfish, in which case everyone loses out. This leads to 

what has been termed ‘the tragedy of the commons’.

I will if you will...

Interestingly, these studies reveal important influences 

on human behaviour. For example, behaviour changes 

if the game is played several times, highlighting the 

importance of reputations in social interactions. 

Strikingly, cooperation increases markedly when the 

selfish are punished – we like to see other people 

get their come-uppance. People will even incur a 

cost themselves in order to punish others (altruistic 

punishment).

Although it can be argued that these kinds of study 

are artificial, similar results have been obtained in 

‘natural’ environments and in different countries. 

What does this all mean for climate change? 

Economics has tended to assume that we are all 

motivated entirely by self-interest. The evidence 

suggests we are not. We will make sacrifices for 

others, and there are ways in which pro-social 

behaviour can be encouraged. We want to see 

others pulling their weight and freeloaders punished. 

At the moment we are tantalisingly close to global 

cooperation to tackle emissions – but will it all be  

too little too late to avoid a global-scale tragedy of  

the commons? 
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Spinoff benefits
Many changes aimed at  
tackling climate change  
will bring extra benefits.

Tackling climate change effectively is 

likely to have a major impact on modern 

life. Reducing carbon emissions may lead 

to lifestyle changes that are seen as a 

nuisance or restrictive. On the other hand, 

several have the potential to enhance life 

in other ways.

Many possible ‘co-benefits’  

have been identified. Suppose 

fewer people use cars to 

take children 

to school. 

Children and 

adults will get more 

exercise, helping to tackle 

the obesity problem. More social 

interaction will take place. Cities 

with fewer cars will be more 

pleasant places to live in.

And with fewer car journeys, 

there will be fewer road traffic 

accidents and less pollution 

– benefiting respiratory 

health. Most people living near airports 

will be glad to see less air travel. Greening 

cities and protecting natural 

environments will also provide 

more pleasant surroundings.

Less processed food and more 

(locally grown) fruit and vegetables 

would also improve our health (and 

benefit local farmers). 

Although climate change will have an 

economic impact, new opportunities will 

arise in areas linked to environmental 

protection, sustainable energy 

production and energy saving.

In developing countries, 

considerable benefits may 

emerge. Use of wood or 

biomass for energy  

production – such as  

wood stoves in confined 

spaces – creates indoor pollution 

that harms millions of people. 

When Paris sweltered through a prolonged 

heatwave in August 2003, its elderly 

population suffered horrendously; nearly 

15 000 deaths above the normal rate 

were recorded. In England and Wales, an 

estimated 2000 excess deaths occurred. 

A recent study in Adelaide, however, found 

no evidence for excess deaths during 

heatwaves. The difference, perhaps, is that 

Australia is better prepared for periods of 

intense heat.

In fact, preparedness is something that 

could be stressed across many areas of 

public life.

For health systems, key tools will 

include surveillance systems to spot 

new infections or emergent outbreaks. 

Weather monitoring will pinpoint upcoming 

risk periods, such as heatwaves or floods. 

Pollen, pollution and ozone monitoring will 

reveal when respiratory problems are likely.

More attention will need to be given to 

food-borne and water-borne diseases, to 

ensure that these do not become major 

public health problems. This may involve 

stricter food safety regulations.

Much is likely to depend on individual 

behaviour. Englishmen, like mad dogs, 

are notorious for ‘going out in the midday 

sun’. But heat exposure will be a serious 

problem for many. During a heatwave in the 

Former Yugoslav Republic of Macedonia, 

the Government introduced measures to 

protect outdoor workers (e.g. farmers, 

construction workers, police) and other 

vulnerable groups (pregnant women were 

exempted from work). Several US cities 

now open public ‘cooling centres’. 

The biggest challenges are faced by 

developing countries. There is a strong 

argument that current development 

programmes should not be 

responses to disasters 

but support that 

strengthens 

countries’ 

infrastructures 

now, so they 

are more 

resilient.

Public health response
How might public authorities protect people’s health in the future?

FOOD FOR  
THOUGHT

ON THE WEB

STABILISING EMISSIONS

How likely is it that greenhouse  
gas emissions will be curbed?

Emissions trading and carbon taxes have been 

proposed as mechanisms to cut carbon use.  

As discussed in Big Picture Online, progress so  

far has been slow.
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Kangaroo steak, 
anyone? 

Kangaroos do not produce as 

much methane as ruminants 

such as cows, so could be an 

environmentally friendlier meal. 

Find out how the livestock 

industry and the food 

we eat affects climate 

change at Big Picture 

Online.

asters 

Weather monitoring will pinpoint upcoming 

BE prepared: The deaths of 300 000 people in 1970 led 
Bangladesh to set up a network of volunteers trained by 
the Red Crescent who cycled around the country warning 
residents of the arrival of a cyclone. When Cyclone Sidr 
struck in November 2007, two million Bangladeshis were 
protected in 1800 cyclone shelters (like the one shown 
above) and 440 flood shelters, and just 3500 people died. 
When Cyclone Nargis hit an unprepared Myanmar in May 
2008, at least 130 000 people were killed.

w

A

A

www.wellcome.ac.uk/
bigpicture/climatechange
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Kevin Mududa

What do you do? 

I am an education consultant.  

I am also involved in charities 

working with young people.  

How personally concerned 
are you about climate 
change? 

I am deeply concerned about 

climate change and believe there is an urgent need to increase 

awareness. Concerted efforts are needed by people at all 

levels, from governments to individuals. I am involved with a 

group of young people who intend to establish a tree nursery 

as an income-generating activity and also to help save the 

environment.  

What do you think will be the biggest impact 
globally? 

The impact globally is already being felt. A clear indicator is 

the rising temperatures and erratic weather patterns we are 

witnessing. Recent catastrophic weather events such as 

heatwaves in America, Europe, the Arabian peninsula and 

India attest to this. The droughts in parts of Africa and Asia are 

another manifestation.  

Cities like Beijing and Mexico City are already experiencing 

severe air pollution with serious health repercussions. There is 

also the real risk of more allergies and pandemics as viruses and 

vectors find the new environment conducive to rapid breeding 

and dissemination. 

What do you think will be the biggest impact on 
human health locally? 

Global warming is resulting in food and water scarcity. This 

change will lead to civil strife as already witnessed in some parts 

of Kenya and Africa where communities fight over water sources 

and pasture.  

What do you think are the most important steps to 
take now? 

All countries need to adopt the Kyoto Protocol and cut down 

greenhouse emissions. Additionally, all countries should develop 

environmental laws based on IPCC reports [see page 2] and the 

Stern Report. Governments should increase funding for research 

on alternative energy resources, which would also create new 

green jobs. 

Countries should reserve at least two days a year as national 

tree planting days, when all citizens plant two to three trees 

and then take care of them throughout the year. Governments 

should run public information campaigns to promote sustainable 

environmental practices. 

Geoff Hill

What do you do?

I believe I was the first student to 

begin a ‘Climate Change’ degree 

course at Coventry University, 

starting in 2007. I also work in a 

local independent cinema  

(The Electric).

How personally concerned are you about 
climate change?

Very. As it is not a human threat but a human-induced 

threat, climate change presents a peculiar challenge. No 

one country or human can be blamed for our collective 

ignorance in the past yet suddenly we have a universal 

mirror (ideal) that can be held up to all peoples, regardless 

of their location on the map. Therefore the challenge is not 

just one of scientific understanding and response, but also 

for humanity at large to come together.

What do you think will be the biggest impact 
locally?

In the UK it is difficult to tell – whilst global patterns see 

a rise in average temperatures, local weather systems 

won’t necessarily reflect this. A likely scenario seems to 

be fluctuations in extreme weather conditions and loss of 

seasonality.

What do you think will be the biggest impact 
on human health locally?

In the short term extreme weather patterns, e.g. flooding, 

storms and perhaps some unusually hot spells and their 

associated implications (spread of water-borne disease, 

structural damage, heat exhaustion etc.) may cause 

death and injury. In the worst-case scenario, Britain might 

well see a terrible loss of life in the old, the infirm and the 

young.

What do you think are the most important 
steps to take now?

To understand climate we must think holistically; similarly 

our actions must be holistic.

The first step should be a global energy network, linking 

up national power grids worldwide. It is only the politics of 

corporate and national short-term interests that prevent it. 

There are scores of other good ideas – we have all been 

told to cut our carbon footprint. However, I worry that by 

partitioning the responsibility on individuals, people will 

either feel there is no hope or that it is all just a big scam 

to make us buy green technology. 

Real voices
Climate change is a global phenomenon. How is it viewed in other countries? Here, 
individuals from Kenya, the UK and Vietnam, living on three radically different continents, 
provide a local perspective on climate change and its implications for human health.
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Save 
the
world ONLINE ACTIVITY

The activity to accompany this issue of Big 
Picture explores the effects of climate change on 

the world’s population. A computer simulation 

introduces the player to these effects: the student 

must sustain the health of the global community 

by implementing strategies and performing 

research in order to prevent disease and combat 

the effects of global warming.

Within the simulation the student will take charge of all 

medical and research decisions related to the health 

effects of climate change.

By researching various diseases that may be spread

as the result of climate change, students will make 

decisions such as how to improve medical facilities and 

set policies for adapting to better cope with the changing 

climate. Students can research specific diseases, learn 

their causes and effects, and find out how they can be 

dealt with or prevented. The outcome of the game is 

based on the student’s ability to prevent a global climate 

crisis (casualties, disease outbreaks etc).

The activity is free to download and is relevant to the  

post-16 specifications in England, Scotland and Wales.

Accompanying teachers’ notes, a homework sheet  

and a PowerPoint presentation can all be found online at 

www.wellcome.ac.uk/bigpicture/climatechange

Correction: Henrietta Spalding is Head of Professional 

Development at Changing faces and not Director, as 

stated in Big Picture on How We Look.

Kim Nguyen-Thi 

What do you do?

I work as a doctor in primary 

healthcare in Ho Chi Minh City.

How personally concerned 
are you about climate 
change?

Climate change is a global issue, 

affecting every human being 

in the world. Personally, I am 

concerned about climate change’s 

consequences, which are affecting 

every country, every home and every 

person. We have seen many impacts 

on my country, such as hurricanes, 

floods, droughts, infectious disease 

epidemics. My big concern is that 

these disasters are happening more and more frequently. 

What do you think will be the biggest impact locally?

Vietnam has more than 3000 kilometres of coastline, which is 

vulnerable to climate change damage. In recent years, Vietnam has 

seen droughts and floods associated with El Niño events [see page 

2]. In the future these climate-related disasters will be more serious as 

temperature increases.

I live in Ho Chi Minh City, the most interesting region of Vietnam in 

terms of climate. However, in recent years, this city has also affected 

by climate change – the dry season has been warmer and the rainy 

season longer. 

What do you think will be the biggest impact  
on human health locally?

Locally, I think infectious disease epidemics will increase – there has 

been an increase of vector-borne diseases in Vietnam such as dengue 

fever, malaria, encephalitis. Moreover, a change in climatic conditions 

will increase the incidence of various types of water- and food-borne 

infectious diseases. Last, but not least, climate change can affect 

health indirectly through contamination of water supplies, loss of food 

production (leading to hunger and malnutrition). 

What do you think are the most important steps to  
take now?

The authorities have to launch the campaigns to enhance awareness of 

people about climate change, and take a wide range of precautionary 

measures to reduce economic and social impacts of disasters. 
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●   Increasing atmospheric greenhouse gas 
levels generated by human activities 
are leading to a rapid rise in global 
temperatures.

●   Computer simulations are used to 
model future climates, based on 
different stabilised greenhouse  
gas levels. 

●   There is considerable uncertainty due 
to a lack of knowledge about how the 
Earth will respond to greenhouse gases 
and other environmental pressures.

●  Future climate change will also depend 
on the levels at which greenhouse 
gases are stabilised, which are  
still uncertain.

●   Even the most optimistic scenarios 
suggest that the Earth will undergo 
profound climate and environmental 
changes.

●   Climate and environmental changes  
will have a mostly negative impact  
on human health and welfare.

●    Climate change is currently responsible 
for around 150 000 deaths a year.

●  Key changes will include longer 
heatwaves, more severe storms,  
sea-level rise and coastal flooding,  
and altered weather patterns. 

●  Ecosystem disruption is changing 
the distributions of disease-carrying 
organisms such as mosquitoes.

●       Agriculture and fish farming are likely to 
be badly affected by climate change.   

●   Storm damage, storm surges and social 
stresses are likely to disrupt water 
supplies and promote the spread of 
water-borne diseases.

●   Crop failure is likely to lead to 
widespread malnutrition and  
mass migration to cities.

●   Competition for water or other 
resources may fuel social strife  
and conflict.

●   Injury, crop failures, loss of livelihood, 
hardship and other traumas will cause 
significant mental health problems. 

 

●   The greatest impact is likely  
to be seen in developing countries.

●   Tackling climate change calls for a mix 
of adaptation (being prepared) and 
mitigation (reducing the scale  
of changes).

●    Mitigation is principally a matter of 
controlling greenhouse gas emissions 
and removing carbon from the 
atmosphere.

●  There is a scientific consensus that 
climate change is being driven by 
human activities.

●   The UK public underestimates the 
degree of scientific consensus.

●   This discordance may reflect 
misleading media coverage, high-profile 
‘climate sceptics’ and other factors. 
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