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Introduction
The focus of this evidence review is on the impact of climate
change on health and wellbeing.
This evidence review is about the health effects of climate change and how they impact
the health and wellbeing of Southwark residents, both now and in the future. Southwark
Council declared a climate emergency in April 2019 and is consulting with citizens on the
strategy for addressing this challenge. Our intention in writing this review is to help make
health and wellbeing an integral part of this conversation, to tell people about the issues
that are important, and to highlight some of the supporting evidence. In order to do this
we have focused this report on the issues that we think are most relevant to the people
living and working in Southwark. Each chapter gives an overview of the situation. There
are many publications relevant to climate change and health. We have listed some key
references at the end of each chapter should you like to know more.
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What is a climate change?
The UK is already seeing the effects of climate change; the Met Office’s analysis of annual temperature records shows that all of the
UK’s ten warmest years have occurred since 2002, whereas none of the ten coldest years have occurred since 1963 (1).
The earth’s climate has changed throughout history. Within the past 650,000 years
alone there have been seven major climate shifts, with the last ice age ending
approximately 7,000 years ago resulting in the climate we know today (2). In more recent
years, the earth’s temperature has been rising faster than anticipated, more so than we
would expect to happen naturally. Climate scientists therefore consider it extremely
(greater than 95 percent probability) that these changes are due to human activity over
the past one hundred years (3).
The sun is the earth’s biggest source of energy, and most of the energy that reaches the
earth is trapped by “greenhouse gases”. These gases include water vapour, methane,
nitrous oxide and carbon dioxide. Without these gases, the earth would be much colder
than it is today (the average surface temperature would be around -18ºC) making
the existence of our ecosystems and way of life impossible (4). Since the Industrial
Revolution, the amounts of these gases in the atmosphere have gone up significantly.
There has been a 40% increase in the atmospheric concentration of carbon dioxide, a
20% increase in nitrous oxide, and a 150% increase in methane. The increases have not
been at a steady rate and have gone up steeply since the 1970s (5).

Many scientists believe that climate change has already caused irreversible damage
to our planet; glaciers are shrinking, plant and animal species have moved from their
normal locations or have become extinct, and extreme weather events are becoming
more frequent. Data from NASA’s satellite images and climate monitoring teams
suggests that Antarctica is losing approximately 127 billion tons of ice per year, with
losses tripling in the last decade (2). Global sea levels have risen by approximately 20cm
in the last century and it is thought that they will rise by 40cm to 1m above 1990 levels
by the end of this century (10). Even though this may not seem like much, further rises
could be catastrophic for coastal cities and small island states (11). The effects of climate
change often have the biggest impact on countries which have the least resources to
tackle them and which have contributed least to global emissions.
Climate change affects our weather, leading to more hot weather but also extremes of
temperature. It affects our land, freshwater, and ocean ecosystems. The evidence tells
us that it is happening now and is already starting to affect our everyday lives. The next
section introduces why this matters for health.

Increased greenhouse gases trap more heat close to the earth, leading to rising
temperatures (3). The United Nations Intergovernmental Panel on Climate Change
(IPCC) has said that the world reached around 1°C of human-induced warming over
pre-industrial temperatures in 2017. Moreover, some regions, such as the Arctic, have
had more warming than others (6). While the temperature changes may seem small, the
effect on humans and the natural world is profound. Experts suggest that even if we
were to stop the emission of all greenhouse gases immediately, global warming would
continue for at least several more decades. The IPCC think that it is possible to keep
temperature rise to less than 1.5°C but only with urgent and wide-ranging action from
governments and people (7).
Greenhouse gases are produced by a number of human activities including the
burning of fossil fuels for heat, transportation, and electricity; and also agriculture
and deforestation (3). Despite international pressure on governments and industry
to switch to more renewable sources of energy and to improve land and agricultural
management, progress has not been fast enough. There are many reasons for this,
including a lack of support for change amongst some governments. The use of fossil
fuels is going up in many countries as they industrialise and develop their economies.
Greenhouse gas emissions by the UK are thought to have fallen since 2016. In London,
carbon emissions have fallen from a peak in 2000 (8). Despite this, it is important to
remember that the UK has been contributing to emissions for a long time and we are
near the top of the list of cumulative emitters of greenhouse gases worldwide (9). There
is still much more we can do to reduce emissions further.
4
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Figure 1: The 5 warmest years on record have all occurred since 2006.
The five coldest years were between 1885 and 1963.
Adapted from UK Met Office by Rachel Sale, F.A.T. Studio.
https://www.metoffice.gov.uk/weather/learn-about/climate-and-climate-change/
climate-change/index
Contains public sector information licensed under the Open Government Licence v1.0

The effects of the climate crisis. Adapted from Met Office by Rachel Sale, F.A.T Studio
https://www.metoffice.gov.uk/weather/learn-about/climate-and-climate-change/climate-change/impacts/infographic-breakdown/impacts-of-climate-change-in-the-uk
Contains public sector information licensed under the Open Government Licence v1.0
Southwark Council Evidence Review 2019-20

5

References
(1)

Kendon M, McCarthy M, Jevrejeva S et al (2019). State of the UK climate 2018. Int J
Climatol. 39(S1):1-55

(2)

NASA (2019). Climate Change: How do we know? Available from https://climate.
nasa.gov/evidence/ [accessed 21.10.19]

(11) National Centers for Environmental Information (2017). NCEI ocean heat content,
temperature anomalies, salinity anomalies, thermosteric sea level anomalies,
halosteric sea level anomalies, and total steric sea level anomalies from 1955
to present calculated from in situ oceanographic subsurface profile data (NCEI
Accession 0164586)

(3)

Royal Society (2019). Climate change: evidence and causes. Available from https://
royalsociety.org/topics-policy/projects/climate-change-evidence-causes/basicsof-climate-change/ [accessed 21.10.19]

(12) Met Office (2019). What is climate change? Available from https://www.metoffice.
gov.uk/weather/learn-about/climate-and-climate-change/climate-change/index
[accessed 21.10.19]

(4)

Ma Q (1998). NASA Science briefs. Greenhouse Gases: Refining the Role of Carbon
Dioxide.. Goddard Institute for Space Studies. Available from https://www.giss.
nasa.gov/research/briefs/ma_01/ [accessed 31.01.20]

(5)

United States Environmental Protection Agency (2019). Global greenhouse gas
emissions data. Available from https://www.epa.gov/ghgemissions/globalgreenhouse-gas-emissions-data [accessed 30.01.20]

(6)

Intergovernmental Panel on Climate Change (2018). Special report. Global warming
of 1.5C. Available from https://www.ipcc.ch/sr15/ [accessed 31.01.20]

(7)

Intergovernmental Panel on Climate Change (2018). Special report. Global warming
of 1.5C. Available from https://www.ipcc.ch/sr15/ [accessed 31.01.20]

(8)

Greater London Authority (2020). London energy and greenhouse gas inventory.
Available from https://data.london.gov.uk/dataset/leggi [accessed 31.01.20]

(9)

Matthews HD, Graham TL, Keverian S et al (2014). National contributions to
observed global warming. Environ Res Lett. 9: 014010

(10) Environment Agency (2018). Climate change impacts and adaptation. Available from
https://www.gov.uk/government/publications/climate-change-impacts-andadaptation [accessed 21.10.19]

6

Southwark Council Evidence Review 2019-20

Who says that climate change is a problem for our health?
A large review published in the international journal the Lancet
describes how the health of a child born today will be affected
by climate change over their whole life course if we follow
“business as usual” in our greenhouse gas emissions and the
way we treat the environment. On the other hand if we take a
path that limits global average temperature rise, that child’s
health could be transformed for the better (1).
As the evidence for climate change has continued to grow, so has the research showing
the negative effects on health. This led the Director of the World Health Organization,
Margaret Chan, to declare in 2014 that “the evidence is overwhelming: climate change
endangers human health” (2).
Climate change will have impacts on nearly all aspects of our lives and so it will have
a wide-ranging effect on health. We know that the greater the warming of the planet,
the greater the risk to health, and also that many of the actions we could take against
climate change could have additional positive impacts on health (3).
The Department of Health and Public Health England have acknowledged that climate
changes is a serious threat to health in the UK. Organisations for frontline healthcare
professionals, such as those that represent doctors and nurses, have also been raising
their voices (4)(5).
The next sections will explore in more detail some of the key ways that climate change
will impact on our health at a global, national, and local level. These are not always
in the most obvious ways and our intention is to highlight that climate change affects
multiple aspects of our lives.
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Air pollution
As well as harming the environment, air pollutants pose a serious threat to human health. Exposure to these pollutants is dangerous at
any point in the life course but is particularly dangerous for young children (1).
Climate change and air pollution are closely related. Air pollution is the presence in the
air of higher than normal or harmful levels of gases, particulate matter, or matter from
living things (such as pollen). These are referred to as air pollutants.
Burning fossil fuels drives climate change in a number of ways including through the
greenhouse gas effect but also by producing air pollutants such as methane, black
carbon, sulphate aerosols, and ground-level ozone. These pollutants contribute to
climate change by affecting the amount of sunlight that is absorbed or reflected by
the earth. The particulates can travel around the earth and are deposited in remote
locations including in the polar regions. When they settle on ice they darken the surface
which changes the absorption of sunlight.
It is thought that globally, eight million premature deaths are caused every year by
air pollution (2). Another way of saying this is that eight million people die before they
should do as a result of air pollution. In the UK, around 40,000 premature deaths are
thought to occur due to air pollution (1). Most of these deaths are related to ischaemic
heart disease and stroke, followed by Chronic Obstructive Pulmonary Disease (COPD),
acute respiratory infections, and lung cancer (3).
The air pollutant most associated with excess death is particulate matter. The air
contains a number of particles, and some of these cause no direct effects to human
health. However, smaller particles (those less than 10 and 2.5 micrometres across), are
not usually filtered by the nose meaning they pass down the respiratory passages and
into the lungs. These can enter the bloodstream and have effects on the heart and
blood vessels. They are also known to be a cause of lung cancer (3).

One way of thinking about air pollution and how it relates to health is to divide it into
“outdoor” air pollution which we experience when we are outside and “indoor” air
pollution which affects us in our homes and workplaces. Indoor pollutants pose a major
health threat to many people across the world. More of the premature deaths are
thought to be due to household air pollution (4.3 million) than outdoor air pollution (3.7
million) (3). In many countries the main risk is from smoke caused by cooking indoors on
open fires. This is not a risk in the UK but indoor air quality is affected by cleaning agents,
tobacco smoke, housing situated near busy roads, asbestos, and the burning of gas in
boilers and cookers. As with outdoor pollution, exposure to poor indoor air can also lead
to diseases including asthma and COPD (5).
As an inner-city borough, air pollution is an issue for Southwark and addressing it is a
public health priority for the council. We do not know how many people in Southwark
become ill or die early due to air pollution but we do have other information. Based
on national data published in 2019, the areas that make up Southwark are all in the
relatively most deprived 5th of areas in the UK in terms of the outdoor environment
(a domain which includes air quality). The concentrations of nitrogen oxides and
particulate matter in the air in Southwark have been decreasing over time but remain
high in some areas, for instance the north-west of the borough and along main roads (6).
We also know that 1 in 25 people in Southwark have a diagnosis of asthma, which could
make them more at risk from poor air quality (6). Smoking is a key cause of indoor air
pollution and there are over 30,000 adults in Southwark who are current smokers (7).

In addition to shortening our lives, air pollutants are associated with causing or making
worse a number of human illnesses. As one example, allergy-type illness is expected
to increase. This is because increasing levels of carbon dioxide will contribute to more
growth in plants (as they use carbon dioxide in photosynthesis, the process by which
plants convert sunlight into energy for growth). As plants increase in number and size,
there will be an increase in the amount of small molecules and particles that they
release into the air. These substances can lead to allergic reactions in humans and are
termed “aeroallergens” (4). Moreover, changes in temperatures will also lead to the
migration of some plant and spore-producing species, meaning some geographical
areas will be exposed to higher levels of aeroallergens than in the past.
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Changes to weather and its impact
If we continue with “business as usual”, deaths in the UK due to heat are projected to increase by two-thirds by the 2020s and around
two and a half times by the 2050s (1).
Higher average temperatures are also predicted to affect the safety of our food and water.
Currently, cold weather has a significant impact on health in the UK, more so than hot weather.
The introductory sections set out that the earth is warming and average temperatures
are increasing. This section looks more at what the effects of this could be for health.
Average and extreme temperatures in the UK are expected to increase. By “extreme
temperatures” we mean temperatures that are significantly higher or lower than the
average for that time of year in that place. Climate change means that heatwaves such
as the one in the UK in 2003 are expected to become normal by the 2040s (1). We know
that temperatures over about 25ºC lead to excess deaths: that is to say more deaths
than would otherwise be expected for the time of year (2).
Southwark will likely be particularly impacted as temperatures in cities can be 5-10ºC
warmer than surrounding countryside due to their built environments, a phenomenon
called the urban heat island effect (3).
Deaths due to heat are not usually because of the direct effect of heat causing
heatstroke but because of effects on cardiovascular and respiratory health, in a similar
way to air pollution (3). Certain population groups are more at risk from extreme
high temperatures than others, particularly the elderly, those with particular health
conditions, and people who are not able to change their behaviours to keep themselves
cool.
As temperatures increase, there will be more insects that land on food (such as flies),
more opportunity for bacteria to grow in foodstuffs, and a higher risk of contaminated
water systems. The risk from food and the water supply arises because warmer
temperatures increase the risk of disease-causing organisms multiplying (4). As a
result, there are likely to be higher rates of diarrhoea and vomiting illnesses caused by
eating contaminated food or drinking unsafe water. Most people who are affected by
these infections recover well without the need for hospital care, but vulnerable people
such as people who are elderly or who have chronic conditions are at higher risk of
hospitalisation or death (5)(6).
With changes in temperature come changes in rainfall. It is very hard to predict exactly
what the pattern and seasonality of rainfall will be in the future as a result of climate
change but because London is growing, it is already predicted that the city will have to
deal with water shortages in the coming decades (1)(7).

Changing temperatures and rainfall patterns, as well as human activities like how
we use land, will have an impact on ecosystems and through that on different types
of insects. This is important because some insects can transmit infectious diseases
(known as vector-borne diseases) to humans (8). There is increasing evidence that shifts
associated with climate change are altering when and where certain vector-borne
diseases appear (9). This can be compounded by international travel and trade and
the introduction of new insects and diseases. Several diseases that are transmitted by
mosquitos have emerged or become more widespread in Europe than they were before,
and it is possible that they may become a risk to health in the UK.
This section has discussed some of the implications of increasing temperatures
but another impact of climate change is that we may have more periods of extreme
cold. Studies have estimated that there are tens of thousands more deaths over the
winter period than would be expected given the death rate over the rest of the year
when it is warmer (these are known as “excess deaths”). As with air pollution and high
temperatures, this is mainly due to effects on cardiovascular and respiratory health (10).
Colder temperatures also have a negative effect on health through falls and injuries,
higher rates of flu, higher risk of carbon monoxide poisoning, and even negative impacts
on mental health (11).
Studies suggest that the mortality effects of cold in the UK start at higher temperatures
than you would expect (when the outdoor temperature is on average 4-8ºC) but they
become greater as the temperature drops further (11). However the story is not quite
that simple. Countries in the south of Europe such as Spain and Italy have higher rates of
excess deaths in winter compared to Germany and Finland which are colder countries
and so experts think that a lot of the effect can be explained by factors like housing,
and how people acclimatise and adapt their behaviours to cold temperatures (12). In
the UK we know that excess deaths are much higher in the coldest quarter of housing
compared to the warmest quarter and housing quality and fuel poverty play a part in
this (11).
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The health effects of flooding
Flooding will continue to be a problem and the latest
independent climate change risk assessment places flooding
and coastal change as one of its five urgent climate change risks
for the UK (1).
Floods in the UK over the past decade have had a devastating impact on peoples’ lives.
Flooding can lead to deaths and injuries during the event. These can be referred to as
the direct effects of flooding on health. It also leads to displacement and disruption,
causes damage to buildings that are important for health such as hospitals and
pharmacies, and disrupts power and water supplies (2). Flooding is known to have a
significant negative impact on mental health and wellbeing which can last a long time
(2).
People living in London are protected from tidal and river flooding by the Thames
Barrier, embankments, and tidal walls. These defences are being maintained and
upgraded. Even so, around 1.3 million people are living or working in areas where
there is a flood risk (3). The risk area includes large parts of the north of the borough.
Additionally, flooding can occur less predictably as a result of heavy rainfall leading
to surface water and sewer flooding. London’s Victorian sewer and drainage systems
were not built for the size of the population in the city today, and having large areas
of land covered by tarmac and other impermeable surfaces means rain water drains
less quickly (3). Certain parts of the borough are more at risk of this type of flooding, for
instance those with small valleys caused by Southwark’s hidden rivers (4).
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The supply of food
One international report showed that the proportion of severe
food insecurity (where someone has no food for a day or more)
in the UK population was among the highest recorded in Europe
(1). In Southwark, on the basis of information from a survey that
was done across London, as many as 75,000 of our residents
could be food insecure (2).
We depend on the availability of affordable, nutritious food to keep us healthy. One of
the major effects of climate change is going to be problems with the availability of food.
Projections show that this effect is going to be unequally distributed across the world,
with some countries experiencing much greater difficulties than others (3).
These changes do not just affect crops. The rising concentration of carbon dioxide in the
atmosphere causes oceans to become more acid, which will affect marine ecosystems
and commercial fishing (4).
In the UK, even if warmer temperatures improve conditions for some of the things grown
here, this is going to be outweighed by the effects of more extreme temperatures and
changes in rainfall (3)(5). The UK also imports a lot of its food (roughly 40%) which means
we will be affected by the changes happening in other countries (4).
We also know already that many people in the UK cannot afford or prepare enough
healthy, nutritious food.
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The effect of food and packaging on climate change
The global livestock industry produces more greenhouse gas emissions than all cars, trains, planes, and ships combined. However, in
2014 a worldwide study found that twice as many people think that transportation is a bigger cause of global warming (1).
Agriculture and food production is one of the biggest demands that humans place on
the environment. Meat and dairy foods, particularly beef, lamb, pork, and cheese result
in 3-13 times more greenhouse gas emissions than vegetables and pulses. Other foods
with large ecological footprints include sugary foods and drinks, tea, coffee, and cocoa.
In some tropical regions, for instance the Amazon Rainforest, large areas of forest are
cut down to make way for cattle. At the moment the rainforest acts as a “carbon sink”
but if things continue as they are now, it could turn into a desert and release more
than 50 billion tonnes of carbon into the atmosphere in 30 to 50 years (2). The cows
that graze there also produce a large amount of methane. The culling, processing, and
transporting of meat requires a lot of energy, much of which is powered by fossil fuels
(3).
The Intergovernmental Panel on Climate Change produced a report in 2019 which urged
the public, politicians, and businesses to responsibly consider how they are eating
meat. They urged people to consider its source, the land on which it is produced, and
how changing our eating habits can help to stop climate change. They talked about the
importance of responsible crop growth, consuming locally produced plant-based foods,
and interdisciplinary working to ensure we have enough responsibly produced food for
the whole planet (3).

Plastics are made of fossil fuel which means that they contribute to global warming
when they are produced, processed and, finally, incinerated. Only around 9% of plastic
is recycled globally and a report estimates that plastic production and incineration will
add 850 million metric tonnes of greenhouse gas to the atmosphere in 2019. By 2050,
emissions could rise to 2.8 billion metric tonnes (5). When plastic is buried in landfill
sites it releases chemicals and micro-plastics as it degrades. These harmful chemicals
can then seep into our seas, water systems, and farmlands, which then affect our food
and wider ecosystems. In particular, micro-plastics are found regularly in sea water,
where they affect the growth of microscopic plants and animals in the ocean. These
microorganisms act as a large carbon sink and, as they decrease in number, less carbon
is removed from the atmosphere. The presence of micro-plastics in the oceans also
means that they are eaten by fish that then make their way into the human food system.
We do not yet conclusively know if micro-plastics affect health, but as the number of
micro-plastics are increasing some scientists are worried about their potential effects in
the future (6).

A group of scientists have worked together to come up with a “climate friendly”’ diet
that can also feed the whole of the earth’s population (which will be 10 billion by 2050)
(4). The diet does not cut out meat and dairy produce completely, but encourages us
to reduce the amount we eat, increase our intake of plant-based proteins including
nuts, bean, lentils, and chickpeas and to minimise food wastage. According to their
predications, this would save the lives of approximately 11 million people per year due to
a reduction in diseases that are related to food choices including stroke, heart disease,
and some cancers.
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Climate change and the effect on conflict and migration
In recent years there has been an increasing awareness of the link between climate
change and conflict. Researchers studying the Syrian war have demonstrated that the
initial uprisings were prompted by long-term food and water shortages in the region,
often caused by yearly crop failures. Many families were forced to move from rural
areas into cities in search of employment and food. Over-crowding and rapid population
growth in cities caused higher rates of unemployment and widened inequalities (1). In
a similar way, the European migrant and refugee crisis has partly been attributed to
reduced availability of food and farming land in Africa and the Middle East, which causes
local violence and prompts people to leave their country of origin in search of better
economic opportunities. There is usually not one simple cause for why a person leaves
their home and sometimes the country they live in, but changes to the environment
including climate change are going to have more of an impact on the movement of
people in the future (2).
Much of the research has focused on how climate change affects countries where
migrants and refugees come from, but there is growing awareness of the impact of this
on the infrastructure and economy of the nation where they arrive (3). Some fear this will
result in widening inequalities between people in the future, as those with more money
may be able to buy more food or move to less crowded areas.
The UK and London in particular already has many people living here who were born in
a different country. It may be that we become home to more people from outside the
UK in the future as they flee conflict and climate change.
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A healthy and sustainable Southwark
Often what is good for the environment is also good for our health. However, all changes must be well planned and carefully evaluated
for any potentially adverse impacts (1-3).
The place in which we live has an enormous impact on our health through a complex
mix of factors. More people are living in cities than ever before and it has been
recognised for some time that the city environment can be good for health but more
frequently can cause significant problems. However, it is possible to do things differently
and there are international movements like “Healthy Cities” that are trying to do this (4).
We also know that if we plan and organise our cities well, we can reduce the impact on
the environment and become sustainable. The actions that are needed to move to be a
“healthy” city and a “sustainable” city can often be the same.
To give some examples, steps can be taken to shift transport behaviour away from
vehicles that burn fossil-fuels and towards forms of active travel, like walking and
cycling. We can build and modify homes to be more energy efficient, so that greenhouse
gas emissions are reduced. We can support local shops to sell healthy food, and protect
and develop green spaces to encourage biodiversity (1).

It is not just individuals who can act to address climate change. Industries, companies,
and public organisations also have an important role to play in combating climate
change and preventing the effects on health. One organisation which already has an
important role in our health is the NHS. According to the Sustainable Development
Unit, the NHS is the biggest public sector contributor to climate change in the whole
of Europe (5). Creating a more sustainable NHS will therefore play a key role in helping
us combat the negative effects of climate change. There are lots of opportunities for
improvement that would have benefits for people and the planet, from reducing the
number of journeys people have to make to appointments through increased use of
digital technologies, to reducing waste. Another opportunity is looking at medications
which contribute to carbon emissions such as asthma inhalers and anaesthetic gases
(6). The local trusts in Southwark have taken a proactive approach early on and are
already working hard to become more sustainable.

As well as helping tackle the causes and effects of climate change, all these
interventions have the potential to improve health. For example, a move to low carbon
travel creates less air pollution and can help people become more physically active. A
sustainable diet is more likely to meet “5 a day” recommendations and be a “balanced
plate”. Having homes that are warm in the winter but that can be ventilated properly and
cooled in the summer can help reduce the negative health effects of extreme hot and
cold temperatures. More green space can bring a number of benefits including more
opportunities to be physically active and greater social cohesion.
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Conclusion
Climate change affects all of us and the ecosystem we live in. It is going to impact on our
health in many different ways, from changes to the weather, to the air we breathe, to the
food we eat, and the illnesses to which we are exposed.
Southwark is a young and diverse borough that already faces some significant health
challenges, like many places in the UK. The Annual Public Health Report, this Evidence
Review and the associated resources are being used to support and shape the borough’s
engagement on climate change and the development of Southwark Council’s Climate
Change Strategy.
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