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~oreword

Fran Whymark
Cabinet member for Public Health and Wellbeing

| am pleased to introduce the Director of Public Health’s 2024/25 annual report.

This year the report focuses on the health impacts of climate change in Norfolk

and the significant benefits that certain climate actions can bring to people's health
and wellbeing.

Norfolk County Council is committed to delivering a sustainable, greener and

more inclusive future for the County as set out in Better Together for Norfolk. The
County Council is already undertaking substantial work to combat climate change,
introducing a Climate Strategy and Action Plan.

Climate change has the potential to impact the health of Norfolk residents. This
report examines these impacts while also showcasing local initiatives that support
both public health and climate action. It also highlights what each of us can do —
whether organisations or individuals — to contribute to this valuable work. My thanks
to all of those who seek to improve the health of our local residents.
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ntroduction

StuartLines
Director of Public Health

Welcome to my 2024/25 independent annual report on the health of the people of
Norfolk. This report focuses on the health impacts of climate change in Norfolk and
aims to increase awareness of the benefits to health that taking positive climate
change action can have.

Actions to reduce greenhouse gas emissions have the potential to offer substantial
benefits to health and wellbeing. For example, encouraging short journeys to be taken
by bike or on foot, rather than by car, gets people moving and improves cardiovascular
health as well as cutting carbon emissions. These health co-benefits of climate action
cover a wide range of activities such as sustainable and healthy diets; accessible,
biodiverse green spaces; and energy efficient, healthy housing.

The health impacts of climate change do not fall equally on all, with at-risk
individuals, older adults and those living in deprivation more severely affected and
less able to respond. Climate change drives health inequalities and addressing it can
provide benefits and a more resilient future for us all.
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Section 1.
Why the focus on climate change?

What is climate change?

Climate change refers to long-term shifts in temperatures and weather
patterns. Since the industrial revolution, human activities have been the

main driver of climate change, primarily due to the burning of fossil fuels like
coal, oil and gas, and aided by deforestation and the changing use of land_.
Burning these fuels releases greenhouse gases like carbon dioxide (CO2)

into the atmosphere, which trap heat and lead to a warming climate. The
contribution made by human activity now means that atmospheric COz levels
are the highest they have been for around three million years?2.

At the 2015 Paris UN Climate Change Conference, 196 countries committed to
limiting the global average temperature increase to 1.5°C above pre-industrial
levels®. However, 2024 saw unprecedented global temperatures and marked
the first year in which the 1.5°C limit was exceeded?, while current policies put
the world on track for a 3.2°C rise by 2100°.

Addressing climate change is important in part due to its likely direct and
indirect impacts on health. Fortunately, there are actions that can be taken
to prevent or reduce these impacts and to build resilience through behaviour
changes on the part of individuals, communities and organisations — locally,
nationally and globally.

Some terms: mitigation, adaptation, and net zero

Mitigation: actions taken to reduce or prevent the causes of climate change,
either by reducing greenhouse gas emissions, or absorbing and storing these
gases (e.g. in forests).

Adaptation: actions taken to adjust to the effects of climate change, such as
building flood defences or using drought-resistant crops.

Simply, mitigation tackles the causes of climate change, while adaptation
tackles its effects.

Net zero: no longer adding to the total amount of greenhouse gases in
the atmosphere.
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While efforts to reduce greenhouse gas emissions remain essential to limit climate
change, emissions to date mean that a certain level of warming is already inevitable.
The climate will change - the question now is by how much and what impact it will
have. What is becoming clearer is that climate change will influence Norfolk residents’
way of life over the coming years, with few impacts being more profound than those
on health and wellbeing. The UK Health Security Agency’s (UKHSA) 2023 report on
the health effects of climate change clearly sets out these direct and indirect risks,
highlighting how nearly all determinants of health are affected by climate change.
From heatwaves and flooding, to food insecurity and increasing risks of disease, the
message from UKHSA is clear: the climate crisis is a health crisis®.

How could climate change impact health and
wellbeing in Norfolk?
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Source: Graphic adapted from Health Effects of Climate Change (HECC) in the UK (UKHSA, 2023)
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Norfolk’s distinctive geography makes the county particularly vulnerable to these
changes. The long coastline and low-lying terrain makes Norfolk more susceptible
to flooding and coastal erosion, while simultaneously the comparatively warm, dry
climate means that risks of drought and heatwaves are higher relative to the rest of
the country’. Understanding how these risks affect Norfolk will be crucial to enable
effective adaptation and preparation for the future.

It is likely that these impacts will not be experienced equally across Norfolk’s
population; the county’s demography and socioeconomic characteristics mean that
certain groups may be more impacted by the effects of climate change than others,
further worsening existing health inequalities. With pockets of high deprivation in
communities across the county?8, as well as an ageing population?, it is essential that
action is taken to minimise the impacts of climate change, particularly upon already
vulnerable groups.

However, the need to mitigate and adapt to climate change brings significant
opportunities to improve health in Norfolk. Actions that address climate change while
at the same time improving health are known as ‘co-benefits.’ There are numerous
ways to bring about positive health co-benefits while reducing greenhouse gas
emissions and building climate resilience, particularly in relation to housing, air
quality, transport, and green spaces. Individual behaviour changes play an important
part. The move towards net zero also creates significant opportunities for Norfolk’s
economy, with the county particularly well-poised to take advantage of growth in the
renewable energy sector, as the county’s new Local Growth Plan sets out.

While a lot remains to be done, the UK has already made significant progress. The
Climate Change Act 2008 meant that the UK became the first country globally to
adopt a law on climate change!©, committing the UK to reach net zero by 2050, In
2022, UK greenhouse gas emissions were 50% lower than 1990 levels!2. At a local

level, Norfolk County Council’s Climate Policy sets out the Council’s commitment to
reaching net zero on its estate by 2030, and pledges to use its powers, influence and
partnerships to support the UK-wide 2050 net zero target!. The accompanying Climate
Strategy outlines a series of plans and workstreams to identify how these targets will
be achieved through six key themes, including transport, building and planning, and
energy. Norfolk’s district, city, and borough councils also play an important role in
climate action across the county, with all seven having set formal net zero targets.
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What strategies and plans are already in
place in Norfolk?

« Norfolk County Council Climate Change Policy and Strategy — sets out
the Council’s commitment to reaching net-zero by 2030 and outlines how
this will be achieved.

« Norfolk County Council Environmental Policy — sets out goals related
to issues such as air quality, nature recovery, and land-use management
for Norfolk. This is currently being refreshed with a new version expected
in 2025.

* Norfolk’s “Together, for our Future” Report — sets out key changes that
Norfolk faces in the future, such as coastal erosion and climate change,
and how these can be prepared for.

« Norfolk’s Local Growth Plan — sets out areas of focus for economic growth,
including a vision for Norfolk to become a UK leader in offshore energy
production and climate change adaptation.

* District Authority Climate Commitments and Strategies — all seven of
Norfolk’s district, city, and borough councils have set climate commitments
for their own estate, with accompanying strategies or action plans.

« Integrated Care System (ICS) Green Plan — the Norfolk and Waveney ICS’s
Green Plan sets out how system partners will work together to cut carbon
emissions and enhance resilience. This is currently being refreshed with a
new version expected in Summer 2025. The ICS’s Green Plan is underpinned
by member organisations’ own strategies, such as Green Plans for the East
of England Ambulance Service, Norfolk and Norwich University Hospital
and Norfolk Community Health and Care.

« Ready to Change ...Ready to Act — Public Health’s Strategic Plan sets out
key priorities for improving health outcomes and inequalities in Norfolk
and highlights the importance of working with partners towards net zero.
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It is important that, as a local system, Norfolk County Council, district councils, the

NHS and other partners continue working together to understand and minimise

the health impacts of climate change, particularly for Norfolk’s most vulnerable
residents. This report examines the risks and challenges Norfolk faces, along with

the opportunities for improving health outcomes and reducing inequalities through
effective climate action. Addressing climate change head-on allows partners to
prepare as a system, ensuring that Norfolk is resilient to future impacts and ultimately
securing a healthier, more liveable future for all Norfolk residents.

The National Adaptation Programme

The UK Climate Change Act 2008 mandates that a National Adaptation
Programme is published every five years, setting out the actions that
government and other partners will take to adapt to the impacts of climate
change!#. Under the National Adaptation Programme, UKHSA publishes
Adverse Weather and Health Plans. The Plans aim to support local and
national organisations to prepare and respond to future adverse weather
events to protect public health and promote wellbeing. The Plans cover key
areas such as heatwaves, cold weather, flooding, and drought, and include
strategies for early warning systems, communication, and capacity building®.
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Section 2.
The health impacts of climate change

Both at home and across the world, the impact of climate change on health is
becoming increasingly visible. These impacts are felt both directly, such as through
heat-related illnesses and injuries from extreme weather events, and indirectly, by
worsening issues like food insecurity. On a global scale, many of these threats will
make certain areas uninhabitable, leading to increased climate-related displacement
and migration’®. The evidence base on climate change's threats to health is growing;
the following section sets these out and highlights the potential impact on Norfolk.

Extreme temperatures

The increasing frequency of higher temperatures is a clear sign of the UK’s changing
climate, with the number of 30°C days tripling in the past decade!” and 2022 marking
England’s first 40°C day!8. This warming trend is evident in East Anglia, where annual
temperatures continue to climb above the long-term average (Figure 1). Even if
emissions pledges are met, global temperatures will likely still rise 2°C above pre-
industrial levels by 2050, increasing the number of summer days in Norfolk above 25°C
by a third?®.

Increase in Annual Mean Temperature Over Time in East Anglia (1884-2023)

2 Temperatures have
increased rapidly in
the last 30 years

.

Mean temperature
differences relative
to 1961-1990
average (°C)

1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

[l Below 1961-1990 average temperature [ll Above 1961-1990 average temperature
Source: Met Office HadUK-Grid

Figure 1. Mean annual temperature anomalies for East Anglia relative to
1961-1990 baseline.

Director of Public Health Annual Report 2024/25 — Health and Climate Change 10



Rising summer temperatures and more frequent heatwaves pose significant health
risks. Prolonged exposure to high temperatures can lead to heat-related ilinesses

such as heat exhaustion and heat stroke and can also worsen existing respiratory

and cardiovascular conditions, increasing the risk of heart attacks and symptoms for
those with asthma?0. Hospitals are also likely to become increasingly uncomfortable
environments, with 90% of UK hospitals estimated to be at risk of overheating?. The
2022 heatwaves highlighted this increasing risk, with 2,985 heat-related excess deaths
reported across England, the highest on record?2. In Norfolk, daily deaths during these
heatwaves were 18% higher than the five-year average, with 242 recorded excess
deaths (Figure 2)%3.

With climate change projected to increase the frequency and intensity of
heatwaves, it is expected that the health risks of extreme heat will worsen
without appropriate adaptation?4,

With no adaptations, 2°C of warming, combined with a growing and ageing
population, could result in an estimated 3,700 excess deaths annually in the
UK by 20302,

Number of Daily Excess Deaths in Norfolk During the Summer of 2022

Peak of 57 excess
deaths per day on
60 19 & 20 July 2022

Number of
Daily Deaths

30

Heatwave Heatwave

Heatwave Heatwave Heatwave

01June 11June 21June 01 July 11 July 21 July 31 July 10 August 20 August 31 August

— 2022 deaths - - Five-year average (2016-2019, 2021) [l Heatwave
Source: Civil Registrations of Death (NHS Digital)

Figure 2: Number of daily death occurrences in Norfolk during the summer
of 2022 compared to the five-year average (2016-2019,2021). Grey bars
represent periods classified as heatwaves during the summer of 2022

(01 June-31 August).
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Key outdoor air pollutants include fine particulate matter, nitrogen dioxide, and
ammonia. The UK has seen a reduction in the emissions of some air pollutants due
to tighter regulation (Figure 4). For instance, levels of sulphur dioxide and oxides of
nitrogen have declined but decreases in particle emissions from industrial sources
have been offset by increases in domestic combustion. Ammonia levels have shown
little change and remain high (Figure 4).

Trends in Annual Emissions of Air Pollutants in the UK

100 — 2012 Baseline

Ammonia

PNho
NMVOCs
80 PM:s
Annual Emissions
Relative to 2012
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60
Nitrogen oxides
40

Sulphur dioxide

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

Source: NAEI & DEFRA

Figure 4: Recent UK trends in annual emissions of air pollutants including
PMio, PM25, nitrogen oxides, ammonia, non-methane volatile organic
compounds (NMVOCs), and sulphur dioxide. The dashed line represents the
level of annual emissions had they remained constant at 2012 levels*.
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In Norfolk, particulate emissions (both PMio, PM25) are high in urban areas such as
Norwich, King’s Lynn and Great Yarmouth, and lower in rural parts of the county
(Figure 5, Maps A and B). Similarly, nitrogen dioxide (NO2) emissions are clearly
associated with the county’s main urban areas and the network of roads which
connect them (Figure 5, Map C). Meanwhile, high ammonia emissions are associated
with rural areas where agricultural activity is greater, particularly south and southwest
of Norwich (Figure 5, Map D).
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Figure 5: Maps of total emissions from all sectors of PMio (Map A), PM2s
(Map B), nitrogen oxides (NO) (Map C) and ammonia (NHz) (Map D).
Data from the UK National Atmospheric Emissions Inventory for 2021.
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The impact of air pollution is not evenly distributed across the population. Those

in more deprived areas are more likely to live near busy roads or industrial sites,
where pollution levels are higher. Affordable housing is frequently located in these
more polluted areas, increasing exposure to poor air quality3. Studies of hospital
admissions and mortality show increased health risks associated with exposure to air
pollution among those living in areas of higher socio-economic deprivation. A 2023
study by UEA’s Health Data Interpretation Group examined healthy life expectancy
and prevention opportunities in Norfolk, identifying key avoidable risks that
contribute to lower life expectancy in areas such as Great Yarmouth, Norwich, and
King’s Lynn44. One of these factors was air pollution.

The study found that for every 1 mcg/m3 reduction in PMzs levels, life
expectancy at age 65 increased by 6-7 months for both men and women.
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Air pollution is particularly problematic for young people, pregnant women, older
people and those with pre-existing health conditions. Children are particularly
susceptible to the health effects of air pollution as their lungs and other organs are
still developing, and they inhale more air per body weight than adults#®. Sections 3
and 4 explores actions to improve air quality and promote public health.

Air pollution affects people throughout their lifetime
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Flooding and coastal change

Climate change is expected to bring more frequent and intense flooding to Norfolk.
Projections suggest that winter rainfall in Norfolk could increase 10-20% by 210049,
overwhelming rivers and floodplains and leading to flooding across the county.
Similarly, whilst summers are expected to be drier overall, the intensity of rain is
expected to increase, leading to localised flash flooding®°. In Norfolk, Suffolk and
Essex, climate change, coupled with population growth, could see a 24% increase in
people being exposed to flooding by 2050, assuming current levels of adaptation®.
Given that 106,000 people across Norfolk already live in areas vulnerable to flooding,
the increasing risk underscores the importance of continued resilience planning®2.
This risk is not unrealised: over the past 10 years, 1,355 properties in Norfolk have
been reported as flooded®3, a number expected to rise. The impacts of flooding were
made clear in 2020, the fifth wettest year on record in the UK>4, with Norfolk’s Fire
and Rescue Service carrying out 537 flood rescues, more than 2019, 2021, and 2022
combined (Figure 7).2’ The annual variation in flood rescue incidents underscores the
unpredictable nature of weather events driven by climate change, and has led Norfolk
Fire and Rescue Service to recognise flooding as one of six high-impact threats to
Norfolk’s residents®®.

Relationship Between Annual Rainfall and Flood Rescue Incidents
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Figure 7. Number of annual flood rescue incident callouts in Norfolk from 2019
to 2023 against annual precipitation in East Anglia.
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Current flood risk in Norfolk

Annual Risk of Flooding
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Figure 8: Current flood risk across Norfolk, combining river, sea, and

surface water flooding®é. It is important to note that this map indicates areas
at risk based on geographic factors, not areas that experience frequent
flooding events.

Other than the immediate risk, there are various indirect impacts of flooding on public
health. Flooding can increase disease risk by causing sewage overflows, contaminating
water supplies, and leaving stagnant water that can breed mosquitoes, potentially
leading to diseases discussed in later sections. Not only does flooding pose a risk

to physical health, but those who experience flooding are more likely to suffer from
anxiety, depression and post-traumatic stress disorder, as discussed further below.
Furthermore, flooding can also impede access to healthcare facilities, heightening risk
in emergency situations. In Norfolk, 3 hospitals are in flood risk areas, along with 53 GP
surgeries and 28 care homes (see Figure 8 for flood risk areas).>¢

In the UK, low-income households are eight times more likely to live on tidal
floodplains®’.
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Not only is this exposure to the risk of flooding problematic, but low-income
households are also less able to cope with and recover from flooding. Only 1 in 3 of
the UK’s poorest households have contents insurance®8, and with the average cost of
flooding reaching £50,000 per home®?, the financial impacts can be significant. This
can further deepen economic and health inequalities.

Climate Just's map of flood vulnerability (Figure 9) combines geographical flood

risk with social factors like age, health, and income to identify areas where the

social impacts of flooding are likely to be most severe. The map suggests that areas
around Hunstanton, Great Yarmouth and Norwich are particularly vulnerable and will
continue to be so as climate change increases the risk of flooding.
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Figure 9: Climate Just’s map of social vulnerability in Norfolk with respect to
flood-related hazard, highlighting areas where the adverse social impacts of
flooding are most pronounced.??
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Preventing flooding and minimising its impacts could benefit health in Norfolk. In
urban areas, Sustainable Drainage Systems (SuDS) offer opportunities to reduce

flood risk by using features like rain gardens, permeable pavements, and wetlands

to manage rainwater more effectively. Natural flood management measures such as
restoring floodplains, installing leaky dams and increasing tree planting also reduce
runoff and slow water flow during periods of heavy rainfall, helping to mitigate
flooding. Norfolk County Council undertakes a range of flood mitigation work, such as
a recent scheme in Besthorpe, near Attleborough, where 16 properties were affected by
repeat surface water flooding. The scheme includes an attenuation basin next to the
Village Hall that can temporarily store excess rainwater to prevent flooding and which
doubles as a parking area in dry weather, and upstream clay bunds (embankments)
reduce flows in the adjacent watercourse. The Broadland Futures Initiative is another
key scheme in managing long-term flood risk in Norfolk, bringing together key
partners such as the Broads Authority, the Environment Agency, and local authorities
to develop a framework for flood resilience that accounts for climate change and
rising sea levels over the next century.

Climate change will also heighten the risk posed by coastal erosion. While erosion is
a natural process, climate change is causing rising sea levels and worsening storms,
both of which are increasing erosion rates®0. It's estimated that over one thousand
residential and commercial properties in North Norfolk alone are expected to be lost
by 21056,

Photography:
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Coastal erosion poses several direct and indirect health risks to coastal communities.
The mental health impacts can be significant, with the threat of losing one’s home
and livelihood potentially leading to heightened stress, anxiety, and depression. A
recent survey undertaken in North Norfolk coastal communities found that 58% of
respondents’ personal wellbeing is negatively affected by coastal erosion.5! Erosion
can also disrupt transport links along vulnerable parts of the coastline; there are
several key roads on the Norfolk coast that are at risk of erosion but are essential links
to coastal towns and villages. The loss of these could cut off communities, affecting
not only residents’ ability to travel themselves, but also hindering emergency services’
ability to reach these areas. Potential isolation from healthcare facilities may also
worsen non-climate-related health outcomes.

These impacts may also be felt more acutely due to the demography of coastal
communities in Norfolk; in some areas 40% of residents are aged 65 or over, compared
to only 10% in Norwich and Thetford.® Elderly people are particularly vulnerable to
coastal erosion due to their reduced mobility and pre-existing health conditions,
highlighting the need for effective resilience measures to protect their wellbeing.

Norfolk is likely to face more intense flooding and coastal erosion due to

extreme weather conditions, increased winter rainfall, and higher sea levels.

&

Impact on Impact on
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Flood damage to properties Poor mental health

Contaminated water Spread of water-borne
supplies disease

Erosion of coastline Injury
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Case study:
Coastwise and Resilient Coasts Projects

Coastwise and Resilient Coasts are two key projects addressing the need to
adapt to coastal erosion in Norfolk.

North Norfolk District Council’s Coastwise team works with local residents
and other stakeholders to co-develop transition plans and practical actions
tailored to the needs of communities affected by erosion where defences are
not an option. The project, running until March 2027, prioritises community
involvement, aiming to prepare coastal communities through practical
adaptation actions, planning together and informing national policy
development.

Great Yarmouth Borough Council’s Resilient Coasts project will create practical
tools to help coastal communities plan for their future. The project (in
partnership with East Suffolk Council) will involve supporting communities

at the highest risk of erosion to discuss and adapt to coastal erosion, while
also investigating alternative technology and engineering practices to protect
these communities.

These two projects are funded by Defra as part of the £200 million
Flood and Coastal Innovation Programme which is managed by the
Environment Agency. The programme will drive innovation in flood and

coastal resilience and adaptation to a changing climate.

E Y. - - gﬁ:
nvironment Department
/\ Agency for Environment,
Food & Rural Affairs
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Disease and pests

Rising temperatures are altering environmental conditions in ways that both directly
and indirectly influence the spread and severity of diseases®2. Vector-borne diseases
are illnesses spread by organisms such as mosquitoes, ticks and fleas which transfer
germs from one host to another®3. Milder winters and longer breeding seasons are
allowing these vectors to survive and reproduce more effectively, increasing the risk
of disease transmission to humans and animals®4. The UK Health Security Agency is
working with local authorities and environmental agencies to monitor and address
these risks®®, with its Human and Animal Infections and Risk Surveillance group
playing a key role in identifying and assessing infection risks across the UK?®8,

Lyme disease, the most common vector-borne disease in England and Wales®’, is
transmitted by ticks, which are becoming more common due to shifting environmental
conditions. Lab-diagnosed cases of Lyme disease increased from 1.6 to 2.0 per 100,000
between 2019 and 2023 in England (Figure 10). Norfolk and the East of England have
significantly lower Lyme disease rates compared to the national average (Figure 10).
However, Norfolk, with its woodlands and changing environmental conditions, offers
increasingly suitable habitats for ticks®8,

Nationally, an estimated 2,000 cases of Lyme disease are treated annually,
but many may be identified based on symptoms alone, suggesting possible
underreporting®®.
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Most tick bites do not cause Lyme disease, but increased awareness helps with
prevention and early diagnosis’.

Acute Lyme Disease Incidence Rate (2017-2023)

2 ~* England

Incidence Rate
per 100,000

Norfolk

East of England

2017 2018 2019 2020 2021 2022 2023
Year
Source: Office for National Statistics (ONS)

Figure 10: Incidence rates of laboratory-confirmed acute Lyme disease
(Borrelia burgdorferi) cases per 100,000 population in Norfolk, East of England
and England from 2017 to 2023.

Lyme disease symptoms

Borrelia burgdorferi
(the bacteria responsible
for Lyme disease)

Early symptoms
(can develop between
3-30 days after exposure)

Late symptoms
(can develop months or years
after exposure, if left untreated)

Bull's-eye rash Facial paralysis

Fever and headache Irregular heartbeat

Fatigue Pain and swelling in joints
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Ticks can also spread tick-borne encephalitis (TBE), a disease affecting the nervous
system’l, Between 2019 and 2023, four cases of TBE were identified in England,
including in Thetford Forest’273, The UK Health Security Agency monitors ticks through
its Tick Surveillance Scheme and reports the risk of infection to be very low.”2 74

Rising temperatures can enable the emergence of new threats such as mosquitoes
carrying diseases like dengue and West Nile Virus.6” 776 As the graphic below shows,
the entire lifecycle of mosquitoes could be impacted by climate change, with flooding
creating new breeding sites in urban areas, warmer temperatures accelerating

their development stages and boosting mosquito numbers, and different climates
increasing the suitability of Norfolk as a habitat for certain species.

The Asian tiger mosquito, Aedes albopictus, an invasive species capable of spreading
dengue, is potentially an issue due to its ability to thrive in urban environments and
bite during the daytime.”” 78 Currently, dengue cases in the UK tend to be linked to
international trade and travel.’® In 2023, 634 dengue cases were reported among
returning travellers, highlighting the importance of monitoring.” While the UK’s
climate is not currently suitable for the sustained survival of tiger mosquitoes, rising
temperatures due to climate change could make areas of the UK more hospitable

to this species in the future. The UK Health Security Agency coordinates national
surveillance programmes, including a mosquito surveillance scheme to detect entry of
problematic mosquitoes.’®

The spread of mosquitoes carrying West Nile Virus has been documented across
Europe.80 818283 \While the virus, which typically causes mild symptomes, is not currently
endemic in the UK, Culex mosquitoes capable of transmitting it are present in some
areas, with warming conditions improving their breeding potential 808184 |n Norfolk,
the detection of the Aedes vexans mosquito near the River Yare — the first sighting in
90 years — highlights the potential for changes in mosquito populations.8> The Human
and Animal Infection and Risk Surveillance group assesses the risk of these diseases
in the UK currently as low to very low and continues to closely monitor emerging
threats.57 80
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Climate change also increases the risk of waterborne diseases by creating favourable
conditions for other pathogens (disease causing microorganisms) like Salmonella
and E.coli, especially during warmer months.86 8788 Floods and droughts can disrupt
ecosystems, creating breeding grounds for vectors and increasing human exposure
to pathogens.8! Indirectly, extreme weather events and rising sea levels contribute

to displacement, creating conditions for diseases like leptospirosis, while changes in
precipitation and temperature influence the spread of viruses such as influenza and
COVID-19.%2

Workers in outdoor environments, such as forests and agricultural fields, may face
increased exposure to disease-carrying vectors.8? Rising vector-borne diseases could
impact productivity in farming and outdoor sectors, with urban areas also at risk from
increased standing water due to heavier rainfall.?9 %! These changes may create new
inequalities and deepen existing ones due to differences in exposure.
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Case study:
Oak Processionary Moth

Climate change may increase the presence of various pests within Norfolk. One
of particular concern is the Oak Processionary Moth (OPM), (Thaumetopoea
processionea), which is native to southern Europe and was accidentally
introduced to London in 2006. Since then, populations of the OPM have been
gradually migrating northwards.

OPM caterpillars pose a health risk to humans and animals, as their toxic hairs
can cause severe allergic reactions including skin rashes, eye irritation, and
respiratory issues. As temperatures rise, Norfolk's climate is becoming more
hospitable for the species.

Norfolk County Council’s arboriculture team are monitoring selected trees
along the Norfolk-Suffolk border for the presence of OPM using both visual and
pheromone trapping methods. Isolated individual moths have been recorded
in Norfolk but no breeding populations have been detected. Given their

current northward migration, the team estimates that there will be breeding
populations in Norfolk in the next 2-5 years.
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Food and agriculture

Climate change is already having significant impacts on the global food system,
affecting the availability, quality, and price of food. Whilst these are global issues,
Norfolk is not immune from the potential impacts that they may have on health and
wellbeing. The increasing frequency of extreme weather events driven by climate
change, such as droughts and flooding, will disrupt crop yields and supply chains,
and lead to significant price instability and potential food shortages. It is, however,
important to note that some projections suggest that climate change will actually
increase yields for certain crops.®2 Figure 11 shows that under a 2°C warming scenario
(Map B) wheat yields are projected to increase across Norfolk. However, beyond this,
under a 4°C warming scenario (Map C), yields are much more variable with decreases
likely. Consequently, while a warming UK climate may benefit some crops, it is likely
that more frequent extremely hot summers and changing patterns of rainfall will
result in an overall negative impact on crop production,®? increasingly disrupting
Norfolk’s agricultural system.

) 2 4
Winter Wheat Yields Change in yield Change in yield
in Norfolk IE— under 2°C of —— under 4°C of
warming warming
(2010-2020) 9

N
3c) ;

otential yields (tn/hc otential yie otential yie
P ial yields (tn/hc) P ial yield P ial yield
difference (tn/hc) difference (tn/hc)

Source: Hayman et al. (2024) & Tyndall Centre for Climate Change

Figure 11: Maps of water-limited potential yields of winter wheat modelled
for Norfolk for the past decade (2010-2020) in tonnes/hectare (Map A) and of
change in potential yield under a 2 °C warming scenario (Map B) and a 4 °C
warming scenario (Map C).

Director of Public Health Annual Report 2024/25 — Health and Climate Change 35



Unpredictable and extreme weather is already causing fluctuating and unstable
food prices. The 2022 heatwaves had significant impacts on agricultural production
across Europe, with estimates suggesting that the heat alone caused food inflation
to increase by 0.5-1 percentage points.?4 Similarly, between September 2022

and February 2024, England had its wettest 18 months on record, leaving soils
waterlogged and delaying crop planting, with UK vegetable production dropping

by 5% as a result.9> These won't be isolated impacts, with the UK’s Climate Change
Committee predicting that climate change could lead to a 20% rise in global food
prices by 2050.96 Furthermore, in 2023 the UK imported 84% of its fresh fruit and 47%
of its fresh vegetables?’; reliance on imports from climate-vulnerable countries could
impact the availability, cost and therefore consumption in the UK, with potential
consequences for diet and health. These rising food prices strain household budgets,
particularly for already vulnerable groups who may struggle to afford a healthy diet
and do not have the disposable income to absorb rising food costs. Food insecurity
can lead to a range of health problems, from malnutrition and stunted growth in
children to increased susceptibility to illness and disease in adults. The stress of not
knowing where the next meal will come from can also contribute to mental health
issues, such as anxiety and depression. While serious food shortages are not expected
in the UK, it is important to note that climate change will pose significant food
security risks globally.%8

The importance of agriculture to Norfolk’'s economy means that climate change
impacts will be felt particularly acutely in the county. For the past six years, the East of
England has led all English regions in total crop output, producing £2.45 billion worth
of crops.?9 However, the region's agricultural sector is already grappling with the
effects of climate change; the 2023/24 winter saw areas of Norfolk experience semi-
permanent flooding!®, while previous years saw high temperatures and low rainfall
threaten water supplies. These unpredictable weather patterns mean that annual
yields may become increasingly variable; for instance, total crop output in 2023
declined by 12% compared to 2022.1%! These changes could make Norfolk’s agricultural
livelihoods increasingly precarious.

In Norfolk, 10,500 people are employed in the agricultural and fisheries
industries, representing 2.6% of the county's workforce. This proportion is
significantly higher than seen in England as a whole (0.9%).192 Consequently,
the impact of climate change on these industries may be more pronounced in
Norfolk compared to other parts of the country.

The potential loss of jobs, particularly in isolated rural communities, could have
profound health and wellbeing impacts, leading to increased poverty, social isolation
and associated health issues such as depression, anxiety and chronic stress.

Director of Public Health Annual Report 2024/25 — Health and Climate Change 36



Photogré'pﬁ:):;/:; -
John Innes Centre ==

Case study:
John Innes Centre Research

The John Innes Centre (JIC) is an independent, internationally renowned
research centre in plant science, genetics and microbiology with a long history
of making discoveries that unlock solutions to the world’s biggest problems.
JIC’s research is providing solutions to support sustainable agriculture, both
globally but here in Norfolk too.

By unlocking the genetic potential of a historic wheat seed collection,
researchers are revolutionising crops for the 2ist Century, identifying traits to
improve heat resilience and slug resistance, helping this crop to thrive in a
changing climate and reduce the need for pesticides.

Their research is also unlocking ways to reduce reliance on fertiliser application,
which is costly to both farmers and the environment. JIC discoveries are paving
the way for more environmentally-friendly farming practices, potentially
allowing farmers to use less fertiliser in the future.

Along with their partner The Sainsbury Laboratory, JIC is transforming its
existing infrastructure to create a research and innovation hub on the Norwich
Research Park at the forefront of tackling climate change, supporting food
security and improving human health.
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Mental wellbeing

Climate change is increasingly impacting mental wellbeing, with direct and indirect
exposure to extreme weather events — such as floods, heatwaves, and wildfires —
contributing to mental health issues like post-traumatic stress disorder (PTSD), anxiety

and depression.!03

QR
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Trauma
Direct impact of disasters

Flooding
Destruction of homes,
displacement, and loss of life

Drought
Water scarcity

Wildfires
Destruction of property and
natural habitats

8.
AN

How trauma impacts people’s
mental wellbeing

Depression
Feelings of sadness and
hopelessness may occur due to
loss or trauma

Anxiety
Persistent feelings of fear and
worry may be triggered by trauma
or loss during disasters

PTSD
Severe mental health challenges
such as Post Traumatic Stress
Disorder may follow disasters

Eco-anxiety
Worry about the future

Rising temperatures

Extreme weather

.
N

How eco-anxiety impacts
people’s mental wellbeing

Sadness, helplessness, and anger
Among 1,000 young people in the
UK, 63% reported sadness, 55% feel
helpless and 41% felt despair in
relation to climate change

Frightened by the future
Among 1,000 young people in the
UK, 49% were found to be very or

extremely worried about

climate change

Daily life affected
Among 1,000 young people in the
UK, 28% said that their worries
about climate change affect their
daily activities
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In Norfolk, local data reflects a rising trend in climate-related anxiety. A 2024

survey of 9,000 Norfolk school children found that approximately 35% of
children and young people are worried about climate change either ‘A little’,
‘Quite alot’, or ‘A lot’ (Figure 12).

This marks a notable increase from 24% in 2015 and highlights growing
climate-related worries among young people in the region (Figure 12).112

Climate Anxiety Among Norfolk School Children

22.2%

20

15
Proportion of
Respondents
(%) 10

7.5%
5
0
Alittle Quite a lot
Degree of Anxiety

Year [l 2015 [ 2017 77 2024
Source: Flourish Survey (2024), Norfolk County Council

Figure 12: Climate anxiety among Norfolk school children (in school years
7-12) over time. Data obtained from the Norfolk County Council Flourish
survey (2024).
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Case study:
sUStain (Norfolk and Waveney Mind)

Norfolk and Waveney Mind’s sUStain project supports individuals dealing

with climate anxiety through a range of activities, including workshops, co-
designed mindfulness programmes, and "Climate Cafes" assisted by volunteers.
These spaces allow people to share their feelings about climate change in a
supportive environment.

Participants in the project noted the impact that climate change and
environmental degradation had on their wellbeing, with nearly 90% expressing
feeling nervous, anxious or on edge about these topics. 88% of participants
reported that this improved as a result of engaging with the project.

The sUStain project, in partnership with the UEA and the Climate Psychology
Alliance, aims to normalise climate distress and promote mental wellbeing.

It currently operates in Norwich and at the UEA and has also developed a
specific strand of activity in North Norfolk supporting those directly affected by
environmental changes such as coastal erosion.
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Section 3;
The health co-benefits of
climate action

To address the impacts of climate change, both mitigation measures (e.g. reducing
greenhouse gas emissions) and adaptation measures (enhancing preparedness and
resilience for future changes) are essential. While these strategies primarily target
climate-related goals, many also generate additional health co-benefits due to their
impact on the wider determinants of health. Co-benefits refer to the positive secondary
outcomes from climate action, with benefits ranging from improving public health
and promoting economic growth. For example, planting more trees helps absorb carbon
dioxide from the atmosphere, but it also provides health benefits by offering shade
during heatwaves and improving access to green spaces, which is linked to better mental
and physical wellbeing. Similarly, as the county’s new Local Growth Plan sets out, Norfolk
is particularly well-positioned to take advantage of growth in the renewable energy
sector, creating growth and jobs across the county. Likewise, the growing demand for
home energy efficiency improvements will create numerous well-paid, local jobs.

The following section explores some of the key co-benefits of climate action in Norfolk,
demonstrating how efforts to tackle climate change can also improve health outcomes
and strengthen Norfolk’s economy.
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Preventing mould and damp in your home

g
@ Improve ventilation by using extractor fans, opening windows,
| and ensuring air can circulate freely.

Reduce humidity by avoiding drying clothes indoors, using lids
while cooking, and opening windows while showering.

U_J Completely dry any damp or wet surfaces as soon as possible
25 Q and fix the source of any water problems or leaks.

Maintain a consistent indoor temperature, ideally keeping your
home heated between 18-21°C to prevent condensation and mould.

O Seek medical advice if you have mould problems and experience
e { symptoms such as coughing, wheezing, or throat irritation.

These impacts are not felt equally across the population. For instance, elderly
populations are especially impacted, with many conditions associated with ageing,
such as rheumatoid arthritis, being aggravated by living in the cold.'® Older people
may be more at risk, with 74% of Norfolk’s bungalows, often preferred by this age
group, having an EPC rating of D or below.*® Children and young people are also
particularly affected, with evidence suggesting that living in a cold home affects
children’s brain and lung development, doubles their risk of developing a respiratory
iliness, and worsens educational attainment 6

Arguably, these impacts are felt strongest by the most disadvantaged residents, with
England’s poorest households five times more likely to live in substandard homes.'/
In terms of energy efficiency in Norfolk, however, it’'s the middle range of deprivation
scales with the least energy efficient housing; 64% of EPCs in the middle deprivation
category are D or below, compared to 44% in the most deprived areas and 49% in the
least (Figure 13).48 This may reflect the fact that people in deprived areas are more
likely to live in flats, which are more likely to be energy efficient and also that in
many deprived areas there is a greater share of social housing which is subject to
tighter regulation 8 Those renting in the private sector generally live in poorer
performing homes compared to social tenants and owner-occupiers.!®
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Improving the energy efficiency of Norfolk’s housing stock clearly has the potential
to yield both significant environmental and health benefits. For example, improving
insulation helps maintain a warmer, more stable indoor temperature, reducing cold
related health issues but also saving money on energy bills. Improved insulation can
also help prevent overheating during increasing summer heatwaves!?, which will

be especially problematic for dwellings with no ventilation, inadequate shade, or
with south-facing windows. Furthermore, stable indoor temperatures and improved
ventilation can help reduce damp and mould incidence, which is strongly linked to
the development or worsening of asthma and the onset of respiratory infections,
particularly in children. However, it is essential that any works are undertaken
correctly; insulation without adequate ventilation can potentially worsen damp and
mould issues if moist air cannot escape.

What makes a healthy, sustainable home?

Insulation

Effective insulation keeps homes warmer in winter and cooler

in summer, reducing energy use and creating a more comfortable
and healthier living environment.

555 Energy

Renewable energy sources like solar panels can cut carbon
emissions and lower energy bills.

Shading

df} External shading such as awnings or tree-cover can keep a home
20N\

cool during heatwaves.

Director of Public Health Annual Report 2024/25 — Health and Climate Change 46



20O

)

Appliances
Energy-efficient appliances, such as dishwashers, can reduce

electricity use, saving energy and money.

Nature

Trees and greenery can improve air quality, provide shading,
support biodiversity, and reduce flooding, fostering climate
resilience and well-being.

Lighting
Natural lighting and energy-efficient bulbs can reduce
electricity use.

Windows
Double-glazing or energy-efficient windows can minimise heat
loss in winter, lowering energy use and maintaining comfort.

Water
Water-saving measures such as rainwater harvesting can conserve
water and increase resilience to droughts.

Heating
Sustainable heating systems like air source heat pumps can reduce
emissions and maintain a constant comfortable temperature.

Waste
Compost food scraps and reduce waste to reduce emissions, save
money, and create nutrient-rich soil for gardening.

Food
Growing fruits, vegetables, or herbs can reduce carbon emissions
and encourage healthy eating.

Ventilation
Good airflow with mechanical or natural ventilation can prevent
damp, mould, and indoor air pollution, protecting respiratory health.
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It should therefore be clear that making homes more energy efficient presents

a major opportunity to reduce emissions, improve health, and lower household
energy costs. However, community conversations from the Norfolk Climate
Change Partnership’s Norfolk NetZero Communities project have found that trust
in grant schemes and traders to deliver energy efficiency work is low. Residents
can find out more about opportunities through Norfolk Warm Homes, as well as
schemes such as the Great British Insulation Scheme and ECO. Norfolk County
Council’s Trusted Trader website also provides a directory for home upgrades
and energy efficiency work.
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Decarbonising transport and promoting active travel

Changing travel habits offers significant benefits for both climate and health.
Transport accounts for 26% of Norfolk’s greenhouse gas emissions, more than any
other sector™, while poor air quality and sedentary lifestyles are major contributors
to ill health. Decarbonising transport, alongside promoting active travel such as
walking, wheeling (using a wheelchair or mobility aid), and cycling therefore presents
significant opportunities to improve public health whilst tackling climate change.

Shifting from petrol and diesel vehicles to electric vehicles (EVs), or more sustainable
modes of transport altogether, is key to cutting emissions. EVs produce zero exhaust
emissions, which not only reduces the carbon emissions associated with transport,
but also minimises pollutants such as nitrogen dioxide, which is linked to various
respiratory and cardiovascular diseases. However, it is worth noting that EVs do not
eliminate pollution, because brake, tyre and road wear also produces particulate
matter, highlighting the importance of alternative, more sustainable forms of
transport. Accessible and efficient public transport is equally important for providing
alternatives to car use, especially in Norfolk's rural areas where reliable services
support social connectedness and community wellbeing, particularly among older
residents.

Norfolk has recently seen a range of projects and initiatives working to reduce air
pollution in the county. One of the most notable is Norfolk County Council’s work

with bus operators to electrify Norfolk’s bus network. This has so far seen First Bus

roll out 70 electric buses across Norwich — around half their fleet — with early research
suggesting that NO2 levels have dropped significantly following their introduction.
The County Council also works closely with local district and borough councils to
support the provision of electric vehicle charge points in Norfolk, securing £7.5 million
of central government funding to install chargers in rural and tourist locations, as well
as areas with insufficient off-street parking.

One of the most effective ways to reduce environmental impacts whilst also
improving health and wellbeing is the promotion of active travel.

Regular physical activity can significantly lower the risk of chronic illnesses
such as heart disease, strokes, and type 2 diabetes, with research suggesting
that walking for 30 minutes or cycling for 20 minutes daily can reduce
mortality risk by 10%.123 Physical activity can also improve mental wellbeing
too, with exercise shown to improve symptoms of depression and anxiety.!24
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This is especially important given that nearly a quarter of Norfolk’s resident’s exercise
less than 30 minutes per week.4?

In 2021, 25% of those in employment in Norfolk worked from home, but among those
who commuted only 11% walked and 4% cycled (Figure 14)125> While Norfolk’s rural
nature means that not all journeys can be walked or cycled, the same survey found

of those who do commute to work, 21% of people travel less than 2km and a further
19% travel between 2-5km.!126 These are generally considered walkable and cyclable
distances respectively, and so there’s significant opportunity to support people to
commute actively. Safe and effective infrastructure encourages active travel; even
simple measures such as reduced speed limits can improve road safety and help lower
particulate emissions.!?’

The commute to work in Norfolk

-HI I!II

4% used public
transport

3% travelled by
other methods

11% walked

SSvo

78% travelled by
(14

Figure 14: Methods of transport used to travel to work by Norfolk residents in
2021 based on Census 202! statistical estimates.

Note: Method of transportation in 2021 may have been influenced by the
Covid-19 pandemic.
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Increasing active travel levels is not just good for public health and the environment,
but there are also significant economic benefits too. 73% of employees who cycle feel
it makes them more productive at work!?8, while employees who are also physically
active take 27% fewer sick days than their colleagues.’?® Furthermore, people who
walk to the high street spend up to 40% more than people who drive!?8, and cycle
parking delivers five times the retail spend per square metre than the same area of
car parking.’®0 Evidence also suggests that children who are physically active perform
better at school.’*!

Increasing active travel therefore presents a significant opportunity to improve

public health and reducing Norfolk’s environmental impact. Norfolk County Council’s
Walking, wheeling and cycling strategy sets out the ambitions of the council to
create a healthier and greener Norfolk and confirms support for the government’s
ambition that 50% of journeys in towns and cities are walked, wheeled, and cycled by
2030. The strategy is underpinned by local cycling and walking infrastructure plans
which help identify and prioritise infrastructure schemes, such as cycle lanes, to enable
increased levels of cycling, walking, and wheeling across the county.

By reducing reliance on fossil-fuel-powered vehicles and encouraging active transport,
Norfolk can significantly lower its carbon emissions, improve air quality, and increase
the number of physically active residents.
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Case study:
Beryl

Beryl, in partnership with Norfolk County Council, has been a key player in
promoting sustainable travel and shared micromobility in the Greater Norwich
area since its launch in 2020. The scheme offers shared bikes, e-bikes, and
e-scooters, providing an accessible, eco-friendly alternative to car travel. Between
2020 and January 2025, over 1.8 million Beryl journeys have been made, covering
over 5 million kilometres. User feedback shows that 56% of Beryl users have
replaced a private vehicle trip with a Beryl trip, and overall the Norwich scheme
has led to over 230 tonnes of CO, emissions being saved since the scheme began.

Rider feedback indicates that 44% of people are cycling more often since joining
Beryl and 35% have reduced their use of cars. Additionally, 13% of riders identify
as having a disability, suggesting that these are potentially enabling increased
accessibility for people with mobility issues. One of Beryl’s successes has been
allowing users to integrate the scheme with other sustainable transport modes;
user feedback suggests that 31% of riders used Beryl to connect with public
transport. Beryl's success has led to the scheme’s expansion with new bays in
areas such as Hethersett and Wymondham (figures taken from Beryl’s 2023
rider report).

1.8 5.0 230

million kilometres tonnes of carbon
travelled emissions prevented

million journeys
made

Micromobility: the use of lightweight vehicles such as bicycles or scooters, often
electric, especially as part of self-service hire schemes.
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Greenhouse Gas Emissions per 100g of Protein
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Figure 15: Global average greenhouse gas emissions per 100 grams of protein
across different food products. Greenhouse gas emissions are measured in
kilograms of carbon dioxide-equivalents (kgCO2eq).

Director of Public Health Annual Report 2024/25 — Health and Climate Change




In the UK, meat consumption dropped by 17% between 2008 and 2019.142 But while
reducing meat consumption can lower emissions, livestock farming remains essential
to rural economies and national food security.!*3 Supporting sustainable livestock
practices and supporting farmers transition to lower-emission methods may help

to maintain the balance between food production and climate goals.!3> However,
more than 84% of farmland in Norfolk grows vegetables and cereals, offering a
significant opportunity for Norfolk’s agricultural sector to play a key role in promoting
sustainable diets and reducing greenhouse gas emissions (Figure 16). Supporting
domestic agriculture is especially important given that the UK imports more than two
thirds of its food from countries with worse environmental standards.!44

Horticulture
1.9%

Figure 16: Distribution of farms by type across East of England in 2023.
Distribution is based on percentage of farmed area. Agricultural data
obtained from DEFRA (2024).
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Although low emission diets are affordable in theory, barriers do exist for low-income
groups.'®> These barriers can include the higher cost of fresh produce compared to
processed foods, lack of knowledge or resources to prepare healthy meals®, limited
time, and limited access to cooking facilities or food shops.'®> In England and Wales
approximately 13.8 million people live in areas with low accessibility to food shops!3®
and online access to healthy food.!*® This lack of access to sustainable diets can widen
health disparities, with low-income and marginalized communities experiencing
higher rates of diet-related chronic diseases.!4’

In Norfolk, average annual household CO, emissions from food consumption are lower
than the national average of 2.72 tonnes (Figure 17). However, 68.2% of annual food
emissions from Norfolk relate to the consumption of meat and fish (Figure 17).148 There
are variations between authorities, with South Norfolk having the highest food-related
emissions and North Norfolk the lowest (Figure 17). Transitioning to sustainable diets
can therefore help to reduce both emissions and the burden of diet-related chronic
diseases in Norfolk. An intermediate to high level adherence with national dietary
recommendations is associated with 7% reduced risk of death!49, and eating 5-a-day
could increase life expectancy at birth by 7-8 months and reduce greenhouse gas
emissions.’®® However, there is still a significant gap in achieving a healthy diet among
adults in the UK, with only 31% of adults in England and 36% in Norfolk meeting the
recommended five portions of fruit and vegetable a day.#?

Average Annual Household Carbon Emissions from Food
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[l Veat and Fish [l Other Food and Drink
Source: Centre for Sustainable Energy

Figure 17: Average annual household carbon emissions from food and drink
consumption by residents in the UK and Norfolk districts
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Case Study:
Master Composter scheme

The Norfolk Master Composters programme, run by Garden Organic and
Norfolk County Council, trains volunteers to promote home composting in
their communities. Since 2006, the Master Composter scheme has trained 350
volunteers as Master Composters and supports up to 80 active volunteers in
the county.

This initiative supports healthy and sustainable diets by promoting the
composting of organic waste, reducing the environmental impact of food
disposal. By turning food scraps and garden waste into nutrient-rich compost,
residents can grow their own fruit and vegetables, promoting plant-based
diets and reducing reliance on external food sources. The programme
demonstrates how community-led efforts contribute to broader
sustainability goals.
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In Norfolk, access to green spaces varies depending on how green space is defined.
Under Natural England's ‘neighbourhood standard’ - which requires a large green

area of at least 10 hectares within 1lkm of home!64 — Norfolk is relatively underserved.
While Norwich performs well, with 71% of residents having access to large parks, rural

areas often lack public access to nearby private land (Figure 18). Using a broader

definition of accessible green space, which includes smaller parks (at least 2 hectares)

and footpaths, most of Norfolk’s residents are considered to have access.

Under this definition, 79% of residents in Breckland and 94% in Great Yarmouth
are estimated to have access, the lowest and highest in Norfolk respectively
(Figure 18).

Access to Green Space across Norfolk and England
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Figure 18: The percentage of households in England and Norfolk with access
to green space based on the ‘All green space with rights of way’ definition and
the ‘Neighbourhood Standard’ definition.
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https://designatedsites.naturalengland.org.uk/GreenInfrastructure/Map.aspx
https://www.gov.uk/guidance/urban-tree-challenge-fund
https://www.gov.uk/guidance/local-authority-treescapes-fund
https://www.gov.uk/guidance/local-authority-treescapes-fund
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Case study:
Sweet Briar Marshes

Sweet Briar Marshes is a unique and significant (90 acre) wild space,

located within Norwich’s urban boundary and within one of the city’s most
disadvantaged areas. Norfolk Wildlife Trust (NWT) have a vision to create a
place where wildlife is protected and enhanced, while providing opportunities
for local communities to connect with nature.

The site plays an important role in providing a cooling effect and alleviating
potential flood risk to the city. Planned improvements to the natural
functioning of the floodplain will further improve this mitigation and help to
make communities more resilient to climate change.

NWT worked with local residents to create a shared vision and design,
recognising that a high proportion of people from low-income households
spent little time in green and natural spaces and, as a result, missed out
on the associated benefits. Over 1,000 people across 50 events provided
important insights which influenced the design. This has encouraged many
people who traditionally would not have visited to explore, volunteer

and enjoy the benefits to physical and mental health and wellbeing from
connecting with the natural world.
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Source: Dahlgren and Whitehead, 1991

Figure 21: The Dahlgren-Whitehead rainbow, mapping the relationship
between the individual, their environment and health.!%¢ The rainbow maps
the wider determinants of health, such as food, education, work environment,
living conditions, and housing (etc).
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Below are actions that organisations can take at a system level — some of which are
already underway.

Collaborate with the Norfolk Resilience Forum to ensure that severe
weather resilience risk and plans are up to date to reflect the growing climate
risk. Effective planning ensures that communities, healthcare facilities,

and emergency services can respond quickly and appropriately, preventing
avoidable deaths and illnesses.

Plant more trees to provide natural cooling, improve air quality and reduce
flooding, while sequestering (capturing and storing) CO.. Increasing tree
canopy cover not only enhances resilience to rising temperatures but also
improves residents' quality of life. Norfolk County Council’s 1 Million Trees
project has already contributed over 600,000 trees towards this.

Integrate climate risk into organisational risk assessments and consider
adaptation planning as part of business continuity:.

Ensure that organisational staff are aware of climate risks and prevention,
mitigation and adaptation measures relevant to their organisations and the
people they serve.

Engage with residents to promote resilient and sustainable behaviours,
particularly in relation to energy efficiency opportunities in disadvantaged
areas. An example is the Norwich Climate Commission’s Our Power project,
which trains trusted community members as ‘Neighbourhood Energy
Champions’, providing energy advice and signposting to their community.
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Identify and maintain a register of vulnerable populations to ensure

that the most at-risk individuals receive timely support during extreme
weather events. Support voluntary, community and social enterprise (VCSE)
organisations to ensure that volunteers and staff are ready to provide
essential assistance where appropriate.

Implement effective communication strategies to inform residents about
climate risks and preventative measures, enabling individuals to take steps
to protect themselves during extreme weather events.

Launch public campaigns to raise awareness about the health impacts of
climate change and encourage individuals to adopt proactive behaviours
that reduce emissions and protect their wellbeing.

Long term actions:

Strategically develop green infrastructure to ensure equitable access across
Norfolk. Accessible green infrastructure can improve biodiversity, provide a
cooling effect, and reduce flooding, all while providing recreational spaces
for residents. Norfolk’s forthcoming Local Nature Recovery Strategy and
Greater Norwich Green Infrastructure Strategy will play an important role in
achieving these objectives.

Ensure that Norfolk has the infrastructure it requires to mitigate and adapt
to climate change, working as a system to ensure that the county transitions
towards a low-carbon economy and ensuring that local communities benefit.

Ensure that Norfolk’s existing core infrastructure is resilient to climate
change and that the necessary adaptations for future resilience are clearly
identified and understood.

Introduce higher standards for new developments to ensure that
communities are more resilient to climate change and extreme weather
events, working with planning authorities to include adaptations for both hot
and cold weather, such as adequate shade, effective ventilation (e.g. the cross
flow of air), and improved insulation.
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Ensure that new developments are not located in flood prone areas by
utilising available flood risk data, ensuring that communities are resilient
and future costs are avoided.

Ensure that new developments are not car dependent by working

with planning and highways authorities to create residential areas that
encourage walking, cycling and wheeling and are well integrated into
existing public transport networks.

Improve existing buildings by implementing a systematic approach to
upgrading insulation and incorporating renewable or energy-efficient
heating systems, thereby reducing greenhouse gas emissions, lowering
energy bills, and improving health and wellbeing.

Prioritise improvements to healthcare and social care facilities to enhance
their resilience during extreme weather events, ensuring that they can
continue operating effectively.

Integrate sustainability criteria into procurement processes to ensure that
goods and services across all sectors have a lower carbon footprint and
contribute to enhanced climate resilience.

Promote climate change training for healthcare staff, enhancing their
understanding of the health implications of climate change and equipping
them to support their patients and communities more effectively.

Work with farmers and the wider agricultural sector to promote sustainable
farming practices that enhance climate resilience, improve food security,

and benefit public health. Norfolk already boasts numerous examples of
sustainable agriculture, such as Wild Ken Hill and the Holkham Estate.
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Individual and community actions

While system-level actions are important, individuals also have a powerful role

to play. Everyday choices and new habits can collectively make a big difference to
support individuals’ own health and wellbeing but also to contribute to a more
resilient Norfolk. While the actions below might not be suitable for everyone, they
offer a variety of ways to make positive changes, helping to build a healthier, more
climate-resilient Norfolk for all.

Choose more active, sustainable travel choices such as walking, cycling or
wheeling. Public transport and car-sharing also help cut greenhouse gas
emissions and reduce air pollution. Becoming more physically active is one
of the most powerful ways to improve health.

Eat a healthy and sustainable diet by incorporating more fruit, vegetables
and whole grains, while reducing red and processed meats. Growing your
own food can reduce your environmental impact and improve your health.

Make your home more climate-resilient by improving energy efficiency,
ensuring proper shading and planting trees and greenery in outdoor
spaces. Keep your garden as green as possible to reduce flood risk. Energy
efficiency upgrades, such as insulation and draught-proofing, help conserve
energy, keeping homes warmer in winter and cooler in summer. Larger
improvements, like installing solar panels or upgrading heating systems,
further reduce energy use, cut carbon emissions, and lower bills. There are

various funding options that can make these changes more affordable such
as through the Norfolk Warm Homes and schemes such as the

Great British Insulation Scheme and ECO. Norfolk County Council’s Trusted
Trader website provides a trusted directory for home upgrades and energy
efficiency work.

Maintain diverse gardens or green spaces to support local biodiversity

and promote climate resilience. Planting trees and plants provides shade,
absorbs CO2, improves air quality and reduces flooding, making communities
more resilient. Subsidised tree packs are currently available for Norfolk
residents, businesses and community groups.

Support elderly or vulnerable individuals during extreme weather events
by ensuring they have adequate heating or cooling, access to essential
supplies, and assistance during emergencies.
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https://www.gov.uk/apply-great-british-insulation-scheme
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https://www.norfolk.gov.uk/article/61845/About-the-subsidised-tree-pack-scheme

Understand the risk and prepare for extreme weather if you live in flood-
prone or high-risk areas. Being proactive can help minimise damage and
ensure the safety of you and your household during floods, storms or
heatwaves. For more information visit Norfolk Prepared.

Practice water conservation by fixing leaks, using water-saving devices and
collecting rainwater. Reducing water use at home helps alleviate pressure on
local supplies during droughts.

Look after your mental health by connecting with community support
systems, staying informed and getting involved in positive action. Find out
more about how to cope with eco-anxiety on the Natural History Museum
website.
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https://www.norfolkprepared.gov.uk/
https://www.nhm.ac.uk/discover/how-to-cope-with-eco-anxiety.html
https://www.nhm.ac.uk/discover/how-to-cope-with-eco-anxiety.html

Section 5:
Conclusions

Climate change and health are closely linked. Norfolk’s unique geography and
demographics make it particularly vulnerable to climate impacts such as rising
temperatures, flooding, and coastal erosion. These changes bring heightened risks
of heat-related ilinesses, worsening air quality and displacement due to flooding, all
of which can disproportionately affect vulnerable populations such as the elderly,
children and those living in substandard housing.

Despite these challenges, there are substantial opportunities to improve public health
and enhance resilience to climate change. Improving the energy efficiency of homes
not only reduces greenhouse gas emissions but also lowers energy bills and improves
living conditions by addressing issues like mould, damp, and cold temperatures.
Expanding and improving access to green and blue spaces is equally important, as
these areas provide urban cooling, flood mitigation, and numerous health benefits by
promoting physical activity, reducing stress and improving air quality.

Norfolk’s strong agricultural sector also presents an opportunity to become an
exemplar for sustainable food systems. Shifting towards plant-based diets and
supporting sustainable farming practices can not only reduce emissions but also
improve diets and health outcomes. Meanwhile, initiatives like Norfolk’s 1 Million
Trees illustrate the potential for local action to enhance the environment and
improve wellbeing.

The mental health impacts of climate change are increasingly evident, with
eco-anxiety and trauma from extreme weather events increasingly affecting residents.
Programmes like Norfolk and Waveney Mind’s sUStain project demonstrate the value
of community-led initiatives in supporting mental health while addressing climate-
related stress.

By integrating health considerations into climate strategies, Norfolk can not only
mitigate and adapt to climate change, but also build a healthier and more equitable
future for its residents.
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