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Executive Summary

The Greater Manchester (GM) Climate Change Adaptation Plan (CCAP) (2026-2031) sets
out a system-wide approach to building the resilience of the healthcare system to the
unavoidable impacts of climate change. National evidence published in May 2026 (A Well-
Adapted UK, the Fourth Independent Assessment of UK Climate Risk), indicates that current
levels of adaptation are insufficient to address the scale of climate risk, reinforcing the need
for urgent action.

Climate change adaptation is a statutory requirement for the healthcare sector under the
Climate Change Act 2008 and the Health and Care Act 2022 and forms a core component of
National Health Service (NHS) Green Plans, which incorporate actions to reduce carbon
emissions to limit future climate change as well as adapting to the impacts of climate change
that are already locked in. The Climate Change Committee’s (2025/26) ‘A Well-Adapted UK’
report identifies significant gaps in delivery across infrastructure and health.

This plan builds on the summary content in the NHS GM and Trust Green Plans and outlines
the healthcare sectors contribution to national and Greater Manchester Combined Authority
(GMCA) 5 Year Environment Plan climate change adaptation priorities. It will support
delivery of the GM Climate Adaptation Strategy, which is currently in development.

The plan provides an evidence base and prioritises actions to build climate resilience across
the GM healthcare system. It identifies risks and opportunities from the GM Climate Change
Risk Assessment where the healthcare system needs to take action to respond, setting out
measures to protect population health, maintain service continuity and strengthen resilience.
National evidence identifies health systems and infrastructure as among highest residual
climate risks.

Actions cover six categories:

¢ clinical services,
estates,
supply chain,
supporting infrastructure,
engagement and awareness,
governance and finance.

For each action, the part of the healthcare system responsible for delivery is indicated.
Climate change adaptation is an integrated agenda, with action required at all levels from
globally through to locally.

Investment will be required to deliver against some of the action plan, and there will be
opportunities to integrate physical measures into estate redevelopment and refurbishment,
as well as considering climate change impacts and opportunities within clinical pathway
redesign. Failure to adapt will result in significant financial and social costs, estimated at
2.5% of GM’s GDP by the 2050’s under current policies. Proactive adaptation, particularly
when delivered alongside mitigating measures, will reduce associated financial and social
costs, as well as reduce associated health inequalities and improve service resilience.

GM Climate Change Adaptation Plan 2026-2031 2
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1. Introduction

Defined by the Met Office as a large-scale, long-term shift in global weather patterns, climate
change presents a fundamental threat to human health, acting as a “threat multiplier”
through the disruption of physical environments and socio-economic conditions.

Since the mid-1800’s, industrialisation has driven the release of carbon dioxide and other
greenhouse gases, causing sustained warming and more frequent, severe weather events.
These changes have direct and indirect health impacts, including risk of harm or death, risk
of spread of infectious diseases and noncommunicable diseases.

Global average temperature anomaly
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Figure 1: Global average temperature anomaly (1850- 2015). Source: Global-average temperature records - Met
Office

Greater Manchester is already experiencing climate-related change, including extreme
temperatures, flooding, wildfires, and disruptions to medicine supply chains.

In summer 2022, the UK recorded its first temperature above 40°C (37°C in GM), triggering
the first ever red warning for extreme heat. Heavy rainstorms increasingly threaten safety
and disrupt transport, homes, and businesses. On New Year’'s Day 2025, significant flooding
across multiple localities occurred.

These effects are unevenly distributed, with the most vulnerable and disadvantaged groups

bearing the greatest burden. This includes ill health, displacement, loss of essential services,
and damage to personal property and belongings.

GM Climate Change Adaptation Plan 2026-2031 3
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1.1. Climate Adaptation

Climate adaptation encompasses proactive measures to manage the unavoidable impacts of
climate change, while mitigation focuses on reducing the emissions that drive it." Unlike
emergency planning, adaptation seeks to prevent crises and lessen their consequences.

In health and social care, adaptation is essential to address the impacts of climate change
on both the system and population health. This strengthens resilience, maintains quality
care, and supports the implementation of strategies that reduce climate-related mortality and
morbidity.

1.2. Why is Adaptation Necessary?

Adaptation is essential because climate change impacts are already unavoidable and
escalating. 2024 marked the first-year where global warming exceeded 1.5°C, making it the
hottest year on record.? Rising temperatures drive more frequent and severe weather
extremes, and even with strong mitigation, significant impacts will persist affecting
population health and wellbeing.?

Climate change attribution science links recent Greater Manchester* events, such as the
2025 New Year’s Day floods, July 2022 extreme heatwave, and 2015 Boxing Day floods to
climate change.? Failure to adapt will result in major economic and social costs.® The
London School of Economics estimates annual climate-related costs for GM at 2.5% of
Gross Domestic Product (GDP) by 2050s under current policies, or 1.7% of GDP with
stronger mitigation.” Proactive adaptation delivers substantial economic and health benefits
by reducing these unavoidable risks. 8

1.3. Climate Resilient Health Systems
Climate resilient health systems are those able to anticipate, respond to, recover from, and
adapt to climate-related shocks and stresses. The World Health Organisation (WHO) report,

Measuring the Climate Resilience of Health Systems,® calls on health leaders to proactively
plan for climate risks.

GM Climate Change Adaptation Plan 2026-2031 4
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The WHO Operational Framework for Building Climate Resilient Health Systems outlines 10
core health system functions for building climate resilience, structured around six building
blocks of healthcare delivery.°

LEADERSHIP &
GOVERNANCE

CLimaTE ReSILVENT
& SUSTAINABLE
TECHNOLOGIES

AND INFRASTRUCTURE

Figure 2: WHO Operational Framework for Building Climate Resilient Health Systems.

1.4. Purpose of the Climate Change Adaptation Plan

The plan provides an evidence base, priority actions, and adaptation measures to address
identified climate change risks. Its aim is to help the GM healthcare system prepare,
mitigate, and implement measures to cope with climate change. This detail underpins the
high-level summary in the Green Plans.

GM Climate Change Adaptation Plan 2026-2031 5
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1.5. Scope of the Climate Change Adaptation Plan

Adaptation cannot be viewed in isolation at a single organisation or sector; action is required
at all levels — global, regional, GM-wide, locality, and neighbourhood. Collaboration across
key stakeholders is essential to ensure a climate adapted health-system.

The plan covers actions required across the GM healthcare system, including NHS GM,
Primary Care, and NHS Trusts. While some provider Trusts may develop standalone plans,
the maijority support a system-wide approach, with organisation specific appendices
providing local context.

Key stakeholders include:

e Primary Care Networks

o NHS Property Services

o Community Health Partnerships

o GMCA

e Local Authorities

e NHS Provider Trusts

e Emergency Services

e NHS England/Department of Health and Social Care
e Suppliers

e Transport for Greater Manchester (TfGM)

A full list of system stakeholders is available in Appendix 5.

2. Legislative and Policy Drivers
A detailed summary of legislative and policy drivers is available in Appendix 2.
2.1. International

The UK adopted the Paris Agreement (COP 21, 2015) which mandates limiting global
warming to well below 2°C and ideally 1.5°C above pre-industrial levels. '

This aligns with the United Nations (UN) Sustainable Development Goals (SDGs):

e SDG3 (Health): build health system resilience and mitigate climate-related health
impacts.?

e SDG13 (Climate Action): strengthen adaptive capacity and knowledge to address
climate hazards.™

e SDG11 (Sustainable Cities): enhance urban resilience against natural disasters.

GM Climate Change Adaptation Plan 2026-2031 6
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Figure 3: UN Sustainable Development Goals.
2.2. National

The United Kingdom (UK) Climate Change Act 2008 provides the legal framework for
emissions reduction and climate adaptation, committing the UK to net zero carbon emissions
and establishing the UK Climate Change Risk Assessment (CCRA) and the UK National
Adaptation Programme (NAP). Development of policies regarding climate risks and
opportunities is advised by the Climate Change Committee (CCC).

A Well-Adapted UK, and the UK’s fourth CCRA were published by the CCC in May 2026,
providing an independent assessment of UK adaptation progress and identifying significant
gaps across infrastructure, health and governance.

Under the Health and Care Act 2022'®, NHS commissioners and providers must:

e Comply with the UK net zero emissions target and environmental targets under the
Environment Act 2021,
e Adapt to current or predicted impacts of climate change.

NHS Trusts and Integrated Care Boards (ICBs) are required to produce a Green Plan.
Statutory Green Plan guidance'” requires a chapter on adaptation.

The Care Quality Commission (CQC) Assessment Framework (2023)" includes climate
adaptation within its Safe Environments and Governance quality statements and can
formally assess organisational preparedness as part of inspections.

The Government's third National Adaptation Programme (NAP3)'° requires the NHS to
review and update its standards for facilities resilience planning by 2025, requires Trusts and
ICBs to incorporate climate adaptation within their Green Plans by 2027 and for adaptation
measures to be included in the NHS Standard Contract.

GM Climate Change Adaptation Plan 2026-2031 7
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The NHS GM Green Plan (2025-2028)%° aims to deliver a sustainable healthcare system by
achieving a net zero carbon footprint and carbon footprint plus. This is supported by
embedding climate adaptation, supporting nature-based health activities, and reducing air
pollution. It aligns with the GMCA 5 Year Environment Plan, ensuring NHS GM contributes

to regional priorities within the national NHS context.

The NHS GM Green Plan contains three high-level priority actions related to climate change:

1. Deliver a health-focused Climate Change Adaptation Plan, based on the GMCA

Climate Change Risk Assessment.

2. Support Trusts to develop and deliver climate change adaptation action plans.
3. Promote staff training, awareness, and effective dissemination of weather health

alerts.

The NHS GM Green Plan and Trust Green Plans complement each other, with the ICB
focusing on ‘do once’ actions which are best led at system level and the Trust plans focusing
on organisational and operational priorities. All plans are underpinned by a risk assessment

framework integrating climate risks into broader governance.

The GM NHS Climate Change Adaptation Plan will support delivery of the GM Climate

Adaptation Strategy, which is currently in development.
3. Understanding Climate Change

3.1. Climate Change in the UK

The UK is already experiencing climate change impacts, with noticeable shifts in climate and
weather patterns. The ‘warming stripe’ graphic (Figure 4) illustrates rising annual
temperatures, with the greatest number of hottest years occurring in the last decade.?'

Temperature change in England since 1884

The Met Office predicts that in the UK in future we will see:

GM Climate Change Adaptation Plan 2026-2031

Figure 4:
Temperature
change in England
since 1884.



e Warmer and wetter winters
e Hotter and drier summers

e More frequent and intense weather extremes.?
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We are already seeing more frequent and intense flooding, storms, and heatwaves. These
not only have severe impacts on health but also to buildings and infrastructure. Figures 5 & 6
show changes in rainfall (left) and temperature (right) from 2024 compared to a baseline
period of 1961-1990. Some areas have become drier, many have become wetter, and all

areas have temperature increases.?

2= Met Office $
Year 2024

Rainfall Amount s

% of 1961-1990 Average A

© Crown copyright

= Met Office
Year 2024
Mean Temperature

1961-1990 Anomaly

© Crown copyright  #°

Figures 5 & 6: Changes in rainfall (5, left) and temperature (6, right) in the UK in 2024 compared to a baseline

period of 1961-1990.

The Atlantic Meridional Overturning Circulation (AMOC)?* — a key ocean current system
influencing the UK’s mild climate — is projected to weaken significantly by 2100, potentially
causing regional warming and more intense storms. Whilst the Intergovernmental Panel on
Climate Change (IPCC) ARG (sixth assessment) report judged that a full collapse is unlikely,

AMOC has been identified as a tipping point in the climate system. A full collapse could
trigger drastic shifts to extreme cold winters and summer droughts as well as storm surge

patterns.

GM Climate Change Adaptation Plan 2026-2031
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3.2. Climate Change in Greater Manchester

Met Office Local Authority (LA) Climate Explorer projections show rising annual average
temperatures in both summer and winter, with the greatest effect extreme temperatures.
Summers are expected to become drier and winters wetter.?°

For three future Global Warming Levels (GWLs) (1.5, 2 and 4°C temperature rises), and
three emission scenarios (lower, median and upper), projections indicate changes in
average daily mean temperatures and winter precipitation relative to the 1981-2000
baseline.?® Additional scenarios can be viewed via the Climate Data Portal.

Change in Annual Average Temperature in Greater Manchester
Changes are relative to 1981-2000 when the local annual average temperature was 9.3°C. In the most recent decades, 2001-2020, modelled
local annual average temperature was 10.1°C.

+2amC

Figure 5:
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Change in Winter Precipitation Rate in Greater Manchester
Changes are relative to 1981-2000 when the local winter pracipitation rate was 3. 23mmi/day. In the most recent decades, 2001-2020,
maodelled local winter precipitation rate was 3.43mm/day.
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Figure 6: Changes in climate indicators in Greater Manchester as a change from the baseline period 1981-
2000. Source:_Local Authority Climate Report | Greater Manchester | Report Builder for ArcGIS
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4. Impacts of Climate Change on our Health and Care System

The impacts of climate change on the health and care system are explored in this section,
divided into clinical and non-clinical impacts. However, it should be considered that many
impacts are cross-cutting and will impact on other areas of health and wellbeing and service
delivery.

Climate change | w

+

040

' Climate-related hazards
¢ Extreme weather events
Ry, e Heat 4
-  Sea level rise é Exposure
Vulnerability factors e Air pollution * People & communities
* Demographic e Vector distribution & ecology X% * Health workforce
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* Sociopolitical

 Socioeconomic
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* Water systems
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Health outcomes b
& facilities
w IR
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B W 5 N
Injury and mortality ~Heat-related Respiratory Water-borne diseases ~ Zoonoses Vector-borne Mainutrition ~ Noncommunicable Mental and Impacts on Effects on
from extreme liness lliness and other water-related diseases and food-borne  diseases (NCDs) psychosocial heaith care health systems
weather events health impacts diseases health facilities

Figure 10: Diagram to show how climate sensitive health risks interact with vulnerability factors and exposure
pathways.

4.1. Clinical

Climate change is already harming health by increasing illness and death from more
frequent and severe climate events. It also disrupts key health determinants such as
housing, infrastructure, and access to care, worsening health inequalities. Those most
affected include people with existing health conditions, older adults, and those living in the
most deprived neighbourhoods.

4.1.1. Heat Related lliness

Heatwaves in England are projected to become more frequent, hotter and longer. Climate
projections indicate that average temperatures will increase, along with the duration and
frequency of heatwaves, specifically increasing the number of days above 25°C and nights
above 15°C.%

GM Climate Change Adaptation Plan 2026-2031 12
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Hot weather elevates the risk of cardiovascular and respiratory conditions, exacerbates
chronic conditions?® and can impair temperature regulation, particularly in older adults,
young children, pregnant women and those with certain long-term conditions and or patients
taking certain medications. 2° Heat waves also significantly impact neurological conditions.

The summer 2022 heatwave was linked to 2,985 deaths, particularly affecting older age
groups,®® and in 2024 there were 1,311 heat-associated deaths in England®'. Without
adequate adaptation, heat-related deaths are projected to increase nearly sixfold from 1,602
per year (2007-2018 baseline) to 10,889 per year by the 2050s.%? The UK is experiencing
an increase in the number of tropical nights, where the temperature does not fall below
20°C. These have a profound impact on human health and are linked to increased mortality

as recovery processes are disrupted.

Evidence shows the direct effects of temperature increases on emergency hospital
admissions and accident and emergency attendances for cardiac, respiratory,
cerebrovascular, and psychiatric conditions33. On extreme heat days with air temperatures
exceeding 25 to 28 degrees Celsius, heat-related A&E attendances account for 6% of
attendances, and 4% of emergency admissions.* 3> Average annual excess heat-related
attendances and admissions could increase by over 200% by the 2050s.%

Health impacts of heat are shaped by wider determinants of health such as housing and
homelessness, urban living, occupation, education and migration status. Low-income areas
face more heat exposure due to poorly insulated housing, raising illness and mortality risks

as well as further worsening inequalities.*”

Impacts of heatwaves are not uniform, and vary by area, based on local factors such as the
type and orientation of buildings, proximity to and quality of green spaces and size of nearby

water bodies.

Manchester's urban heat island effect, where the city centre can be up to 8°C warmer than

Parts of the city could experience
~20 days above 25°C in summer
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surrounding rural areas
on still, clear nights®,
compounds the risks
from rising baseline
temperatures. Many
NHS sites across
Greater Manchester sit
within the warmest
urban zones, meaning
that during heatwaves,
staff and patients in
clinical settings may be
exposed to
temperatures
significantly higher than
regional averages
suggest. This intensifies
the already documented
overheating risk: 90% of
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UK hospital wards are estimated to be at risk of overheating®, and the urban heat island
effect is likely to accelerate that risk in GM's most densely built environments.

Figure 11: Shows Manchester locality as an example of the variation in the number of days above 25°C.
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4.1.2. Cold Related lliness

Although climate projections show that winters are likely to be warmer, cold weather snaps
and ground-lying snow still present a risk to health and wellbeing.

In the winter period of 2021-22 13,400 more deaths occurred compared to the average for
non-winter periods in England and Wales.*® ‘Excess winter deaths’ figures do not separate
the impacts of cold from other seasonal impacts that could affect mortality, however
evidence shows that cold related deaths will continue to represent the biggest weather-
related cause of mortality even with climate change.*'

Without adequate decarbonisation and adaptation measures, cold-related deaths are
projected to increase by nearly 50% from 41,759 per year (2007-2018 baseline) to 61,287
per year by the 2050s.4?

The direct health effects of cold weather are an increased risk of cardiovascular disease,
respiratory illness, influenza, falls and injuries and hypothermia.** Vulnerable groups are
more at risk of health impacts of cold weather such as older people, young children, people
with underlying health conditions, and people experiencing homelessness.

There are greater rates of hospital admissions due to falls in colder weather periods, which
can increase the winter pressures on healthcare services, along with being associated with
the mortality and morbidity due to cold weather.** Falls are estimated to cost the NHS more
than £2.3 billion per year, with 30% of people older than 65 falling at least once a year.*°

Living in cold homes and in fuel poverty is also described as an indirect health impact of
colder weather, with poorer mental health and social isolation experienced, alongside the
effects of exposure to damp and mould.

Indirect effects on health are seen from disruption from snow and ice which may impact
transport and access to health and social care services.

4.1.3. Respiratory Disease

Air pollution in the UK is a major public-health threat driven primarily by emissions of
particulate matter (PM), nitrogen dioxide (NO2) and ozone (Oz). These pollutants are linked
to respiratory and cardiovascular disease and contribute to tens of thousands of deaths and
large economic and health-system costs each year.

Higher temperatures are known to be associated with poorer air quality, as concentrations of
O3 and PM within the atmosphere may increase.*® Both poorer indoor and outdoor air quality
can exacerbate breathing problems such as asthma and Chronic Obstructive Pulmonary
Disease (COPD).

Aeroallergens are particles within the air such as pollen or fungal spores that can cause or
worsen allergic disorders.*” Warmer temperatures and altered seasons increase pollen
production and lengthen pollen seasons, raising allergy and asthma risks; pollution can
amplify allergen potency.

Wildfires are also a significant cause of poorer air quality and can affect large numbers of
people. The Saddleworth Moor wildfire in 2018 exposed 4.5 million people to harmful levels
of PM2.5.48

GM Climate Change Adaptation Plan 2026-2031 15
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Within the city centre, street canyon effects, where tall buildings trap and concentrate
pollutants, increase temperatures and reduce wind speed can compound exposure at
ground level for patients, staff, and visitors to NHS facilities.*®

Figure 12: NO: levels across GM mapped against the 20% most deprived areas as identified by the national
Index of Multiple deprivation (IMD), which tend to be central, urbanised areas with poorer air quality. Source:
Consumer Data Centre: Access to Healthy Assets and Hazards (AHAH).
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4.1.4. Mental Health

The weather conditions and events that are associated with climate change have the
potential to be significant stressors and impact on mental health and wellbeing.

In relation to cold weather, there is evidence of an association between cold, damp homes
and common mental health conditions such as depression and anxiety, and wellbeing in
children.%°

In hotter temperatures, the risk of poorer mental health outcomes is evident, with the
strongest evidence showing an increased risk of suicide, and links with poorer outcomes in
other conditions such as bipolar, schizophrenia and dementia.®'

Flooding is shown to have far reaching mental health impacts, including in people who may
be affected by flooding without flooding in their own home. This is due to the wide disruption
to daily activities, including significant stressors such as loss for gas, electric and water, and
being unable to access health and social care services. Direct flooding can cause long term
accommodation displacement exacerbating existing health issues and increasing stress,
anxiety, and depression.

However, the risk is highest in those whose homes were flooded with this cohort being up to
six times more likely to report probable Post Traumatic Stress Disorder (PTSD), and
depression/anxiety compared to people who had not been flooded.? Further stressors
experienced are also financial and insurance concerns, loss of sentimental items,
evacuation and maintaining relationships.

4.1.5. Vector, Food and Water Borne Diseases

In the UK we are facing an increased threat from vector-borne diseases, due to climate
change alongside changes in land use, and increasing global trade and travel. As our
climate becomes warmer and wetter some species of tick and mosquito that aren’t native to
the UK will find the UK climate more suitable for them to survive and reproduce.®® Meaning
we may experience new and emerging diseases not usually seen within the UK.

Examples of vector borne diseases are:*

e Tick borne disease: Potential for warmer temperatures to increase the UK distribution
of several tick species including those that transmit Lyme Disease and Tick-Borne
Encephalitis (TBE). Lyme disease incidence is increasing in the UK and TBE risk is
very low, however, a small number of detections have been found in the UK.

e Mosquito borne disease: Warming temperatures may lead to introduction of invasive
mosquito species, particularly one that transmits multiple viruses of public health
concern, dengue, chikungunya, and Zika. Climate change may also increase the risk
of West Nile Virus in the UK, however, the risk that malaria may become established
in the UK remains low.

Climate change will also have an impact on water and food borne diseases with hotter
conditions allowing pathogens to grow more easily in food.
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4.1.6. Injuries and Fatalities

Cold weather increases the likelihood of falls and injuries with snowy and icy conditions.
Older and frail adults are at particular risk due to reduced strength and mobility in lower
temperatures and the worsening of symptoms of arthritis and other chronic conditions.

Flooding and storms present risk of direct health impacts from physical injury and trauma,
with additional increased risk of exposure to harmful environmental contaminants. These
include contaminated flood waters, hazardous buildings that may have compromised
structures, submerged hazards and debris, and risk of electrocution.

Peak rainfall intensity and peak river flows are projected to increase, which presents
challenges with both surface water (pluvial) and river flooding (fluvial). Winters are projected
to be wetter, and there may be more intense heavy summer rainfall events, potentially
leading to more frequent and intense storms.

National Flood Risk Assessment 2 data (January 2025) states 6% of GM residential
properties are at risk of fluvial flooding and 16% are at risk of pluvial flooding®®. Manchester
and Salford have significantly high numbers of households with fluvial flood risk. Over 5% of
properties in Stockport, Tameside, Bolton and Wigan are at high/medium risk of flooding.

4.1.7. Skin Cancers

A small amount of UV radiation is critical in the production of Vitamin D, however during hot
weather UV radiation may cause harm to eyes and skin.®® WHO has found that globally, the
cases of malignant melanoma have doubled every 7-8 years over the last 40 years, mainly
due to an increase of skin cancers in fair skinned populations.®’

4.1.8. Health Inequalities

We know that the effects of climate change are experienced differently across population
groups. This is important to consider within any potential climate change adaptation actions,
as the population needs within GM across multiple climate hazards vary greatly.

Those in the most deprived 20% are found to be at greatest risk of temperature related
hospital attendance and mortality, and deprivation is also found to effect responses to higher
temperatures in those with long term conditions.%®

Additionally, those living in deprived areas are known to be at greater risk from flooding and
to be less likely to have insurance cover and other protection that would reduce the impact
of flooding events.>® The health and wellbeing impacts of flooding are experienced unequally
across the population with the elderly particularly at risk. Flooding can restrict access to
medical and social care, including medicines supply and home medical equipment. GM has
a high proportion of areas with social vulnerability that also have a flood risk, which is
projected to increase by 2050s.

Analysis also shows that up to 1 in 10 excess winter deaths may be due to fuel poverty and
21.5% due to living in cold homes.®°

4.2. Non-Clinical

Climate change is already causing disruption to the delivery of health and social care
services because of heatwaves, flooding and extreme weather events. Alongside the

GM Climate Change Adaptation Plan 2026-2031 18



Greater
Manchester
Integrated Care

Partnership

increased demand for these services during extreme weather events, indirect effects are
also experienced due to infrastructure damage and disruption, including occupational
impacts on staff.%" Wider disruption experienced across sectors also has compounding
effects on NHS supply chains, including medicines.

4.2.1. Overheating

Overheating of NHS sites is already occurring, with recorded overheating events doubling
between 2016/17 and 2023/2024, with a peak in 2022/23 likely reflecting the record 40-
degree temperature in July 2022.62 63

Existing guidance for temperatures in England recommends temperatures from 18°C to
28°C in general wards and 18°C to 25°C for more sensitive areas, such as birthing and
recovery rooms.% Overheating is reported when temperatures exceed 26°C within clinical
areas and therefore may impact vulnerable patients and staff.

Data is collected nationally via the Estates Return Information Collection (ERIC), with all
NHS Trusts required to provide overheating data annually.®® There were 27 overheating
incidents in 2024/25 in GM, however, there are limitations to this data and inconsistencies in
the reporting of heat incidents.

Traditionally, UK buildings were designed to retain heat and are not prepared to cope with
the temperatures experienced in recent years, and conversely newer buildings with large
amounts of glass in their construction also struggle to control temperatures. As heatwaves
are predicted to become more frequent and intense it is likely that overheating incidents will
become more disruptive to services.

Alongside the impacts of the health and wellbeing of patients, heatwaves can cause
disruption of critical IT services, failure of cooling and refrigeration units, failure of medical
equipment such as radiotherapy machines, dialysis machines and MRI scanners, disruption
to laboratory services, and impact supply of medicines. Productivity and cognitive ability may
also be impaired in exposure to extreme temperatures, demonstrating the occupational risk
to staff. Staff may be unable to work due to school closures.

A study examining the impacts of the 2022 heatwaves found that elective operations were
cancelled in a fifth of hospitals over a 4-day period, due to staff and bed shortages, and
unsafe theatres.%®

4.2.2. Flooding

The GM Climate Change Risk Assessment describes flooding as one of the most important
weather and climate change risks both now and in the future®’. In England there are
currently more than 6,200 health care assets at risk of flooding, with the majority being at
risk of surface water flooding.

The UK Health Alliance found that around 26% of the healthcare facilities in England
(including care homes) are at risk of flooding and this is projected to rise to almost 32% by
2040-60.%8

The table below is taken from the Third UK Climate Change Risk Assessment Technical
Report Summary for England® and shows the current and future flood risks for health and
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social care assets. It indicates the flood risk in 2050s and 2080s against 2°C and 4°C global
warming at 2100 and population changes. Significant increases in flood risk are projected.

Present 2050s 20805

Population Proj Low High Low High

Climate Future 2c rc 2°c 2 2°c o 2°c rc
Emergency Services | 707 810 714 817 783 925 794 939
{Possible range) (659-720) | (757-835) | (665-735) | (763-842) | (721-841) | (858-985) | (732-854) | (871-1001)
GPS surgeries i 3608 4140 3635 a171 3874 4677 3922 4739
{Possible range) (3258-3662) | (3773-4205) | (3282-3690) | (3800-4235) | (3438-4243) | (4205-5066) | (3478-4299) | (4256-5127)
Hospitals 1055 1329 1436 1383 1451 1390 1542 1416 1571
{Possible range) (1266-1336) | (1373-1451) | (1280-1350) | (1387-1466) | (1289-1463) | (1433-1617) | (1312-1491) | (1459-1649)
Care homes . 3259 3803 3288 3836 3614 4437 3667 4505
{Possible range) (2995-3286) | (3508-3864) | (3019-3315) | (3536-3879) | (3536-3879) | (4079-4745) | (3341-3962) | (4136-4823)
Total 6211 8903 10189 8980 10275 9661 11581 9799 11754

Figure 13: Current and future flood risks for health and social care assets in England. Source:
Technical report (CCRA3-IA) - UK Climate Risk

In GM both fluvial and pluvial flooding present current challenges, and we know that peak
rainfall intensity and peak river flows are projected to increase in future.

When examining flood risk by General Practitioner (GP) practice across GM, the risk of
ﬂoodlng from rivers and sea is Medium in seven practlces and Low i in ten practices.
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Figure 14: Map showing Flood zone 2 and 3 across GM. Source: Map — Flood map for planning — GOV.UK
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GM does not include any coastal regions; however, it is projected that sea level across the
UK will continue to rise across all emission scenarios.”® GM may be impacted by the
changes in sea levels in the long term due to relocating coastal communities, and potential
disruptions to supply chains.”

4.2.3. IT Infrastructure

IT systems are critical to NHS service delivery and infrastructure and are relied on by the
NHS for patient care and safety. IT systems are vulnerable to the effects of climate change
through damage to critical infrastructure such as overheating or flood damage to data
centres.

Case study: Guys and St Thomas’ NHS Foundation Trust, July 2022.72

During the heatwave the UK experienced in July 2022, cooling systems failed at two data
centres supporting the Trust, requiring a switch to paper based operations and wide
disruption to patient care due to critical IT outage. The incident report shows the outage cost
the Trust £1.4 million and over 100 treatment delays were reported with significant
reductions in overall service delivery. The report stated that the Trust must prepare to
mitigate the risks posed by climate change and prepare for the expected increase in
frequency of extreme weather events.

4.2.4. NHS Supply Chain

Health and Social Care services rely on complex global supply chains including multiple
sectors, and areas of high climate vulnerability. The NHS Supply Chain produces 10 billion
road miles annually, which is 3.5% of the total in the UK and is made up of a network of
80,000 suppliers, highlighting the vast logistics required to connect healthcare and
communities.”

Flooding and storms can disrupt the supply to, and operation of, healthcare facilities which is
particularly relevant to Greater Manchester given the flood risk to road infrastructure.
Disruptions to the supply chain across all sectors have already been experienced in extreme
weather in the UK, with more action required to reduce weather related disruptions.*°

The Department of Health and Social Care’s August 2025 guidance on medicines supply
resilience explicitly identifies extreme weather events alongside geopolitical disruption as a
growing cause of supply chain disruption.”

A 2025 report by the Centre for Long-Term Resilience found that all seven dosage forms of
the antibiotic gentamicin available to NHS England originate from two active pharmaceutical
ingredient supplier factories in the same Chinese city. This means that any severe weather

event disrupting that location could wipe out UK access to gentamicin entirely.”

4.2.5. Energy Supply

Extreme weather can disrupt energy infrastructure in multiple ways, such as hotter
temperatures reducing energy generation, line faults from snow and ice, and damage by
debris during storms and power cuts. Wider risks in future are identified as influenced by
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demand and supply profiles, with greater resilience required to cope with interruptions to
energy supply.

GM is identified as a key hotspot area of critical infrastructure in the UK, with assets on
moorlands that face wildfire risk, and increasing electrification and digitisation of sectors and
assets, including transport.”® The electrification of transport and NHS operations increases
the demand on the grid and therefore dependency on energy supply continuity.

Case study: Storm Desmond, North Lancashire and Cumbria, December 2015.”"

Flooding in North Lancashire and Cumbria as a result of Storm Desmond, caused
widespread disruption to power supply over a weekend, including in Lancaster. Electricity
and phone services were down, and the main hospital relied on backup generators to
continue operations. However, as access to primary care and 111 phonelines was not
possible the Emergency Department became overwhelmed with people trying to access
care and support. In addition, the hospital was used as a community centre where people
took refuge.

Home medical equipment such as oxygen supply and dialysis were unable to function and
this had large impacts on patients locally, including equipment for mobility such as stair lifts
and personal care alarms. Community dispensing of medications was also disrupted, putting
increased pressure on the local hospital.

4.2.6. Water Supply

Climate projections show an increased risk of water scarcity and droughts, which together
with increasing demand on water from economic and population growth may disrupt water

supply.

In GM, the North West (NW) water resource zone is projected to see a water supply surplus
by 2050s depending on population growth and at an under 2°C global warming level.”®
However, this estimate is based on averages, and we know from the evidence that extreme
weather events such as drought are likely to become more common. Therefore, although the
NW zone is projected to be in water surplus by 2050s on average, this does not account for
extreme weather events.

Growing NHS reliance on data centre infrastructure and the transition to low-carbon heating
technologies both carry water demand implications that interact with projected water scarcity
risk — particularly during drought conditions and extreme heat events when demand peaks
and supply is most constrained.” A medium-sized 15-megawatt data centre consumes as
much water annually as three average-sized hospitals.°

Climate change also poses a risk to water supply quality due to flooding and increases in
runoff water that may compromise current water treatment facilities. GM is predominantly on
mains water supply however, private water supplies and those in more isolated locations are
at the greatest risk of impacts to supply and water quality due to climate hazards. Flooding
and wildfire risk are identified as the main hazards to water quality in GM.

NHS GM & Trust Green Plans estates decarbonisation focus areas promote the transition

from gas boilers to low-carbon heating, including ground source and water source heat
pumps. Ground source heat pumps draw on groundwater or the thermal mass of the ground,
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and water source heat pumps draw directly from water bodies. In drought conditions or
periods of low groundwater availability, both of which are projected to increase under climate
change, these systems may face operational constraints.

4.2.7. Food Security

Disruptions in the supply chain due to extreme weather events and climate hazards may
affect food security within the UK and internationally. &'

It is known that climate change can potentially disrupt our food supplies, including those
foods required for a healthy diet.®? Climate change threatens UK food supply by disrupting
production, trade and prices. Heavy reliance on imports (currently 78% of fruit and
vegetables) raises vulnerability as more sourcing comes from climate-sensitive countries.

Greater Manchester has a high number of residents living in poverty®, with low-income
households already spending a disproportionate share of income on food and having limited
access to affordable healthy produce. Climate-driven food price increases will compound
existing inequalities and increase the demand on health and care services.?

Extreme weather events, and reduced ground and surface water affects crops and livestock,
alongside affecting soil quality and contaminants. In the short to medium term crop yields
may increase with warmer and drier conditions, however without climate adaptation
measures crop yields will decrease in the long term with rising temperatures and have
additional impacts on costs.

Additionally, projected changes to precipitations and temperatures experienced may impact
the safety of our food supply due to the occurrence of bacteria, viruses and fungi, alongside
side species that carry these pathogens within crops. 8

The NHS spends approximately £600 million annually on food and catering.® Climate-
related disruption to supply chains and rising food prices will increase these costs directly,
and periods of shortage may affect the nutritional quality of patient meals.

4.2.8. Medical and Pharmaceutical Supplies

Disruptions within the supply chain within the NHS may impact upon the availability of
medicines through transportation and infrastructure disruption, alongside impacting the
quality and safety of the medications for use.

Many medications used within healthcare settings require specific conditions for storage,
such as staying within a specific temperature range. In periods of hot temperatures where
overheating is experienced or with failure of equipment such as refrigeration, medicines
supply may be compromised due to them being deemed unsafe for use.

If transportation or other sectors such as manufacturing are affected by extreme weather
events, hospitals and GP practices may face supply shortages of equipment, which may
lead to strains on acute services or operations.

5. Climate Change Risk Assessment

This section explores the severity of risks and potential opportunities that we face from our
changing climate both nationally and within the GM city region. National evidence identifies
health systems and infrastructure as among the highest residual climate risks.
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5.1. Existing Risk Assessments Informing GM Integrated Care Partnership (ICP) CCAP

The UK produces a 5-yearly Climate Change Risk Assessment as required by the Climate
Change Act 2008. The UK'’s Fourth Climate Change Risk Assessment (CCRA4)% was
published in May 2026 and includes 41 risks and 2 opportunities. The report is based on the
Independent Assessment of UK Climate Risk, who have provided nation summaries, as well
as Sector Briefings and technical reports.

Risks and opportunities are assessed in the context of a 2°C and 4°C warming scenario and
3 key questions are posed to assess the urgency of action required. See figure 15 below.

1. What is the current and future level of risk/opportunity?
Low

l High, medium or unknown

2. Is the risk/opportunity going to be being managed, taking into

account government commitments and non-governmental adaptation? Lais

significant
l Significant adaptation shortfall (barriers / failures) shortfall

3. Are there benefits to further action in the next five years, over and
above what is already planned?
l Yes

More action Further Sustain Watching
needed investigation current action brief
<

More urgent Less urgent

Supported by capacity building

Figure 15: Diagram to show the assessment process of risks and opportunities in the UK CCRA.

Based on the previous version, the CCRA3, GMCA have produced a GM Climate Change
Risk Assessment® comprising of 63 risks, which will inform their upcoming local Climate
Change Adaptation Strategy and Action Plan. To produce a city region CCRA, they
assessed the risks identified in the CCRAS3, against GM specific climate projections, with
stakeholder engagement and expert input. Two additional risks were identified: ‘Risk H14:
Risks to people, communities and built environment from wildfire’, and ‘Risk H15: Social
inequalities exacerbated as a result of climate change, with disadvantaged and vulnerable
groups facing disproportionate climate impacts’.

14 risks were classified as High or Very High Magnitude for GM at present day and 27 have
been identified as High or Very High Magnitude by the 2050s following the GM CCRA
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methodology, in Appendix A of the GM CCRA®. Risk magnitude scores were identified after
assessment with stakeholders and relevance evidence.

5.2. Risks & Opportunities Relevant to NHS Greater Manchester

Our health and social care systems are complex, and consist of people, buildings,
infrastructure, networks, equipment and service provision across multiple providers. This
CCRA acknowledges that all these components are vulnerable to climate hazards such as
flooding, overheating and water scarcity which in turn can affect population health.®°

Risks identified in the GMCA CCRA, which are informed by GM specific data and
stakeholders (stakeholders listed in Appendix 5), were assessed and risks and opportunities
that affect health, either directly or indirectly were identified.

As such, the following table (Table 5.2) shows the risks/opportunities relevant to the
healthcare system in GM. They are an amalgamation of:

o Any risks/opportunities where healthcare systems have a direct contribution to
action,

¢ Any risks/opportunities where healthcare systems require provider-led adaptation
measures because of potential cascading effects of the risks/opportunities.

o Any risks/opportunities where healthcare systems have an indirect contribution to
action which were marked High or Very High magnitude in GM in 2050 (according to
the GM CCRA),

There are additional risks identified in the GMCA CCRA which will have indirect effects on
the healthcare system e.g. risks to ecosystems, which require action on a regional or
national scale led by government, Local Authority partners and other sectors. As such, these
risks have not been included within the NHS-focused risks and actions tables (table 5.2 and
table 6.1).

The risk wording and risk code for the identified risks have been updated from the GMCA
CCRA to align with the UK CCRA4 published in May 2026.
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Table 5.2 Risks & Opportunities Relevant to NHS Greater Manchester

Risk Risk or Opportunity
Theme Code with High or Very High
(from UK (from applicability to the
CCRA4) UK Greater Manchester
CCRA4) | Region
Health and Risks to people from
: H1
wellbeing heat
Health and Risk to people from
wellbein H2 extreme weather,
9 excluding heat
Health and Risk to people from
) H3 . X
wellbeing changes in air quality

GM Climate Change Adaptation Plan 2026-2031

Present Day
High
Magnitude
Risks &
Opportunities
Score - Greater
Manchester
Region

2050s High
Magnitude
Risks &
Opportunities
in GM -
Greater
Manchester
Region

Very High
Risk

Very High
Risk

Medium Risk

Healthcare

contribution?

Health Impacts

Yes - Direct
Contribution

Heatwaves pose an immediate threat to health, and heat
related deaths are projected to increase.

Increased risk of heart attacks and strokes, lung
problems and worsening of existing conditions.

Yes - Direct
Contribution

Direct health impacts from physical injury and trauma,
with additional increased risk of exposure to harmful
environmental contaminants

Large mental health impacts from flooding, including in
people who may be affected by flooding without flooding
in their own home.

Reducing access to essential services (e.g. health and
social care, food, utilities, internet)

Yes - Direct
Contribution

Both poorer indoor and outdoor air quality can
exacerbate breathing problems such as asthma and
COPD.

Higher temperatures are known to be associated with
poorer air quality, as concentrations of ozone and
particulate matter within the atmosphere may increase,
which are both linked to respiratory and cardiovascular
diseases.
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Risk to people from

Due to warmer temperatures, we may experience new
and emerging diseases not usually seen within the UK.

Potential to see changes in bacteria/viruses/parasites/
fungi in food and livestock with a changing climate,
affecting food safety.

Reduced food security due to supply chain disruption
and changes to growing conditions.

Adverse weather events will lead to increased demand
for services.

Extreme weather has potential to disrupt transport and
energy infrastructure, IT systems and disrupt NHS
supply chains.

High temperatures may lead to overheating events of
sites and medicines storage.

Those within the most vulnerable population groups are
known to be at greater risk of the effects of climate
change.

Across GM some populations are more likely to
experience flooding or heatwaves, and we are aware
certain population groups are more vulnerable to the
impacts of adverse weather events.

Healthand |, climate sensitive Medium Risk | Medium Risk | Y5 - Direct
wellbeing ; . ; Contribution
infectious diseases
Health and Risk to food safety and Yes - Direct
. H5 I o
wellbeing nutrition Contribution
Health_and H6 Risk to health and social Medium Risk Yes -_Dlrgct
wellbeing care delivery Contribution
Social inequalities
GM-H15 exacerbated as a result
Health and O.f climate change, with : : Yes - Direct
. GM disadvantaged and Medium Risk L
wellbeing ( . Contribution
CCRA) vulnerable groups facing
disproportionate climate
impacts
Unknown
magnitude as
Risk to domestic and dlfﬂcu_lt to
international supply quantify, but Indirect
Economy E3 . Medium Risk High Risk .
chains and resource b contribution
) ! Priority due to
inputs of UK business 4
potentially
very large
impacts
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Risk to productivity and

Yes - Direct

Productivity and cognitive ability may be impaired.

Economy E4 ?hV:'llJa}E'“ty of labour in o NS DR RO Contribution Infrastructure disruption may lead to staff shortages or
reductions in service delivery.
Opportunities to UK
businesses and financial Indirect
Economy E8 institutes from delivering | Low Risk N
; contribution
adaptation goods and
services
No direct
contribution,
Built Risk to buildings from but additional
) BE2 ; .
Environment flooding adaptation
measures
required
Risk to buildings and
Built communities, excluding . : : Yes - Direct Wildfires are a significant cause of poorer air quality and
Environment BE4 from heat, flooding and = B LAERIND (RS Contribution can affect large numbers of people.
coastal change
Reductions in household energy demand in winter, with
disproportionately larger benefits for households in fuel
poverty.
Built BEO ?r:zl:‘t?nho:rsl::wolds from Low Risk High Yes - Direct Potential increased cooling of households required.
Environment 9ing 9y Opportunity Contribution It is expected passive cooling will be sufficient for GM.

demand

Infrastructure

Risk to delivery of
infrastructure services
from interdependencies
with other infrastructure
services

Very High

Risk

GM Climate Change Adaptation Plan 2026-2031

However, those lower income households in poorer
quality housing may be less able to afford measures in
heat periods to maintain thermal comfort.

No direct
contribution,
but additional
adaptation
measures
required
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Risk to electrical

Infrastructure | 12 ) Low Risk
generation

Infrastructure | 15 Risk to road transport Medium Risk
systems

Infrastructure | 18 Risk to d}glt&}l and Low Risk
communication systems

Infrastructure | 19 Risk to water supply and Medium Risk

wastewater systems

Medium Risk

Indirect
contribution

Indirect
contribution

No direct
contribution,
but additional
adaptation
measures
required

Yes - Direct
Contribution

Increased storms and flooding may increase the risk of
water supply contamination.

In hotter and drier summers, we may experience water
scarcity or drought conditions.

GM Climate Change Adaptation Plan 2026-2031
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6. Climate Change Adaptation Action Plan

This section details the action plan. This contributes to the third overarching goal of the NHS
GM Green Plan 2025-2028, and equivalent within Trust Green Plans:

“An NHS which is climate-adapted, actively supports nature and health related
activities, and promotes interventions that reduce air pollution.”

6.1. NHS GM Climate Change Adaptation Plan Actions

The table (Table 6.1) in this section outlines specific actions, including the system level
responsibility, list of partners/stakeholders, and timeline for completion. Actions have been
divided into specific areas of operation, one of: Clinical Services, Estates, Supply Chain,
Supporting Infrastructure, Engagement and Awareness, Governance and Report, Finance.
Each action has been linked to the healthcare specific risks listed in Section 5, Table 5.2.

Each action has also been identified as a type of action: one that builds capacity (including
creating the environment required for adaptation action, through producing data and
research, governance structures and organisational partnerships) or that directly delivers
adaptation actions (including actions which directly minimise climate change vulnerability or
take advantage of potential opportunities). We recognise further research and insight is
required to determine current progress and actions required to deliver the most population
benefit.

We have identified the following outcomes as reflecting the purpose of the actions:

¢ Protecting population health in GM from the present and potential future impacts of
climate change and utilise potential benefits.

o Creating a climate resilient healthcare system that is accessible and adaptable in a
changing climate, with a robust supply chain with supportive infrastructure that are
resilient to climate change.

e Ensuring communities across GM are equipped with the knowledge, skills and
resources to adapt to climate change and extreme weather events.

e Provide quality and accessible healthcare during extreme weather, especially to the
population groups most vulnerable effects of climate change.
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Table 6.1 Climate Change Adaptation Action Plan

Action ID

CCA1

CCA2

CCA3

Action

Build capability
of the
organisation to
adapt and
become resilient
to the impacts of
climate change.

Strengthen
partnerships and
collaboration
between
organisations
across the
system.

Integrate climate
vulnerability
intelligence and
improve
understanding of
climate risks
within prevention
activities and

Further Detail

Responsibility

NHS GM,
NHS Trusts

Effective leadership and governance arrangements,
and collaboration across teams and services is key
to successful adaptation. The NHSE adaptation
framework sets out four capabilities for every
organisation, with four maturity stages for each of
the capabilities. Organisations should assess
themselves against the framework and undertake
the recommended tasks to improve, as relevant to
their context. Each organisation should set their
own target for improvement. Some of the tasks will
overlap with other areas of the action plan.

A collaborative multi-stakeholder approach to
climate adaptation is essential as no single
organisation will hold all of the knowledge,
resources and skills. This action involves all
partners playing their part in community, locality,
city-region and national action. Each organisation
should consider the stakeholder landscape in which
they operate and how they interface from a
healthcare sector perspective to make the most
efficient use of available resource and build
capacity around adaptation solutions using
coproduction principles.

System wide

This requires strengthening the understanding and
ability of services and staff to respond to climate
related health risks by utilising and embedding
climate vulnerability data and building the
understanding of staff that work with the most
vulnerable groups. Climate vulnerability datasets
can be incorporated into the GM Health and Care
Intelligence Hub, prevention programmes can
include climate related risk considerations, and
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System wide

Partners

VCFSE
Sector,
10GM,
GMCA,
LAs

NHS GM,
Trusts,
Primary
Care,
Clinical
teams,
NHSE

Timeline

Area of
Operatio
ns

2027 Engage
ment &
Awarene

SS

Governa
nce &
Finance

Ongoing

2027 Clinical
Services
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Relevant
Risk
Code

H1, H2,
H3, H4,
19, H6,

GM-H15

H1, H2,
H3, H4,
H6, GM-
H15, E3,
E8

H1, H2,
H3, Ho,
GM-H15,
BE9

Type of
Adaptati
on
Action

Building
Adaptive
Capacity

Building
Adaptive
Capacity

Building
Adaptive
Capacity



CCA4

CCAS

CCA6

clinical services.

Monitor the
impact of
extreme weather
events on the
healthcare
sector, utilising
and improving
existing
information and
metrics.

Support research
opportunities
aimed to increase
health system
climate resilience
and
understanding of
climate change
impacts.

Undertake flood
risk assessments
across the NHS
estate,
prioritising sites
where there are
known

training and resources can be promoted to staff
working with high-risk groups.

Whilst preparedness should take priority, logging NHS GM
details of specific events builds an evidence base of | Sustainability
the consequences of climate change for the Team
healthcare sector and helps build the business case
for adaptation. Trusts already report overheating
events through the ERIC data returns although
there are inconsistencies. Monitoring hospital
admissions and excess deaths from heatwaves
provides additional context to specific events and
flooding incidents can be reviewed for both direct
and indirect consequences for the sector.

This requires proactively providing health sector NHS GM, Trusts
input into transdisciplinary research and innovation

from across the GM system and beyond around

Climate Change Adaptation and Health System

Resilience. This will include knowledge exchange,

sharing of data and providing support for and input

into specific programmes. This is essential to inform

policy, shape action and address gaps in the

understanding of climate issues. Where there is a

significant time ask, this will require assessment of

available capacity and priorities.
Flooding is a key risk from climate change and NHS Trusts
greater assessment of the vulnerability of our NHS GM

estates is required to understand and mitigate this
risk, to determine potential impacts on healthcare
access and delivery. A wide range of spatial
datasets are available to highlight geographical
areas and social vulnerabilities where there is a
higher risk of flooding which requires concerted
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Sustainability
Team (Primary
Care).

Trusts,
UKHSA,
EPRR
teams

GMCA,
NIHR
Research
Hubs,
Health
Innovatio
n
Manchest
er,
Universiti
es

GMCA,
LAs,
Environm
ent
Agency,
NHSPS,
CHP and
Primary

Ongoing

Ongoing

2026

32

Clinical
Services

Clinical
Services

Estates

H1, H2,
H6, GM-
H15, E4

H1, H2,
H6, GM-
H15,
BE4,
BE9

H1, H6,
BEZ2, 19,

Building
Adaptive
Capacity

Building
Adaptive
Capacity

Building
Adaptive
Capacity



CCA7

CCAS8

CCA9

vulnerabilities.

Identify and
deliver nature-
based solutions
on high-risk
healthcare sites
to reduce
vulnerability to
the current and
expected impacts
of climate
change.

Identify and
deliver
healthcare
building
adaptations to
reduce
vulnerability to
the current and
predicted
impacts of
climate change.

Integrate climate
adaptation into
strategic

Care
Networks,
Estates
Teams

action to address. Delivery of measures to address
identified issues will be required across a range of
stakeholders.

NHS Trusts and
Primary Care

GMCA,
LAs

Biodiversity Net Gain (BNG) is a statutory
requirement and the GMCA Local Nature Recovery
Strategy (LNRS) is the statutory strategy across all
ten districts, with climate adaptation stated as one
of its purposes. Nature based and SuDS solutions
provide shading, cooling and water management
functions to reduce vulnerability. They have broader
co-benefits such as providing amenity spaces,
sequestering carbon, reducing noise and supporting
local biodiversity. This action applies to both
planned enhancement of existing outdoor areas
and new developments to provide functional green
spaces that enhance resilience, moving from
ornamental green spaces to those that provide a
range of ecosystem services, as part of complying
with statutory planning requirements.

NHS Trusts and
Primary Care

GMCA,
LAs

Building level interventions can help users cope
with extreme weather events. For example,
reflective surfaces and shading, improved insulation
and passive cooling deliver both net zero and
adaptation outcomes. Paved surfaces can be
replaced with permeable to help manage
stormwater. Measures should be considered as part
of both building refurbishment and new
developments (larger new developments will need
to comply with the NHS Net Zero Building
Standard). Measures can address particularly
vulnerable areas — e.g. medicines storage facilities
or whole buildings. Several Health Building Notes
(HBN’s) are relevant to this action e.g. HBN 00-07
which focuses on a resilient estate.

As the Strategic Commissioner, NHS GM has a role n NHS GM NHSE
to play in considering climate adaptation in the

commissioning of services and ensuring that

GM Climate Change Adaptation Plan 2026-2031
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2027 @ Estates

2027 Clinical
Services
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H1, H6,
BEZ2, 19,
E4

H1, H6,
BEZ2,
BE4, 19,
E4

H6, GM-
H15, 1,

Deliverin
g
Adaptatio
n Action

Building
Adaptive
Capacity

Building
Adaptive



CCA10

CCA11

commissioning
process.

Improve
understanding of
climate-related
supply chain
disruptions and
use to inform
action.

Improve
understanding of
financial support
available for
adaptation
measures.

providers have taken steps to adapt to the current
and predicted impacts and not just mitigate their
emissions. This action requires considering the
whole strategic commissioning cycle and working
with commissioners to integrate adaptation
considerations into the process. It is anticipated that
this will be delivered in a phased manner, and there
are interdependencies with national policy,
frameworks and training.

GM NHS
Procurement
Team

NHSE,
GMCA,
TfGM,
LAs

Climate related supply chain disruption will
increasingly impact the supply of raw materials,
manufacturing and distribution of critical healthcare
supplies, compounding existing geopolitical and
economic risks. Whilst the assessment of risks and
solutions will be led by other organisations, for
example, NHS Supply Chain, climate risk should be
integrated into local policy and processes. There is
an interface with other Green Plan priorities — for
example, adopting circular economy principles in
relevant procurements reduces the vulnerability to
disruptions to the supply of single use products.
Whilst some climate adaptation actions require GMCA
limited resources, others require substantial
financial investment across the system. This action
focuses on building the understanding of financing
options available and promoting key opportunities.

NHS GM,
System wide
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6.2. Adaptation Monitoring Framework
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CCRAA4 sets out the ambition for a well-adapted health system and the actions, enablers and
policies required to deliver it®". The monitoring map for this framework will guide the delivery

of the actions in this CCAP and is shown in figure 16 below.

A more detailed version of this figure is available in the Climate Change
Committee’s Adaptation Monitoring Framework.

Well-adapted health system
A

Risk to the system from climate change: heat, flooding, and climate-sensitive infectious diseases
impact the health system.

Objective: public health systems prevent, prepare for,

and respond to climate-related health risks.

that is maintained during exireme weather.

Social interventions: behaviour change, public cooling spaces,
preventative healthcare, and mental healthcare.

Surveillance and monitoring: of climate hazards and impacts,
and climate-sensitive diseases.

Early warning systems: heat alerts and local warnings.

Green and blue infrastructure: safe green and blue spaces.

Buildings and estates: active and passive cooling measur
property and estate level flood resilience and drainage
measures.

Operations: capacity building, continuity planning,

surveillance and monitoring, and staffing emergencies.
Clear plans, roles, and responsibilities: for accountability, understanding climate risk, and delivering measures.
Data and monitoring processes: for understanding hazards and impacts and improving early warning systems.

Engagement, awareness, and support: for enabling behaviour change and raising awareness for healthcare staff.

Governance: health frameworks and continuity plans, and quality risk assessment and adaptation planning.
Regulation: that embeds climate adaptation in statutory health, building, and environmental standards.

and pilot projects.
Information provision: to encourage behaviour change and climate health training in hospitals and care homes.

%]
L0
9
©
a

A more detailed version of this figure is available on the CCC website

Figure 16: Monitoring map for the health system, CCRAA4.
6.3. Governance and Reporting
This Climate Change Adaptation Plan falls under the governance of both the NHS G

Green Plan 2025-2028 as well as Trust Green Plan governance. Strong governance
structures and partnerships across the system are required for its implementation.

Objective: services provide quality and accessible care

es,

occupational support, and emergency scenario planning.

Resources: long-term funding and sufficient human resources for physical infrastructure investment, installing adaptation measures,

Long-term government funding: specifically targeted at public health and healthcare estate adaptation measures, surveillance,

M

To ensure the delivery of the adaptation plan, a Climate Change Adaptation Working Group
has been established to oversee the GM-wide and shared actions and will report to the NHS

GM Green Plan Oversight Group (GPOG). Regular updates and key decisions will b

e

communicated to other relevant groups and within communications briefings. The adaptation

plan will be updated in line with significant changes to guidance.

GM Climate Change Adaptation Plan 2026-2031
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Other sub-groups to support the delivery of the Climate Change Adaptation Plan include:

o Operational Sustainability Leads Group, which includes Trust leads, representation
from local authority climate leads and workstream specialists such as TfGM, GMCA
and Natural England. The group is a forum for sharing good practice and ensuring a
system-wide approach to delivery.

e Sustainability and Social Value Procurement Forum focuses on sustainable
procurement within secondary care, and reports into the GM Procurement Forum.

¢ GM Pharmacy Sustainability Group focuses on the role of pharmacy within climate
action and sustainability. Comprises of secondary care pharmacists supported by
some Trust sustainability leads, and reports into the GM Provider Chief Pharmacists
Collaborative.

6.4. Finance

It is important to recognise that some of the actions presented within this Climate Change
Adaptation Plan will require financial resources for their implementation. Investment will be
required within provider Trusts and Primary Care, in the form of staffing and costs of specific
adaptation measures, including at system level to ensure the effective co-ordination and
delivery of the Climate Change Adaptation Plan.

To successful adapt to the present and future risks of climate change the NHS will need to
leverage existing funding streams, working within financial envelope constraints, and explore
innovative financing arrangements, including through research opportunities and other
external funding opportunities. The integrated care system across GM, and the NHS
nationally faces significant financial challenges, and more recently large-scale reform and
restructuring.

In the face of these current challenges, investing in climate change adaptation is essential to
ensure the resilience of our healthcare system and can lead to long-term financial benefits,
with co-benefits for health and wellbeing. For example:

e Investing in energy efficient and climate resilient buildings will reduce operating and
insurance costs and support better inpatient health and wellbeing. Investing in
retrofitting existing healthcare facilities is likely to provide high net benefits, with a
benefit-cost ratio of approximately 2:1 if patients are cooled in a hospital setting. In
most areas of England and Wales, addressing the health impacts of heat by installing
low-cost passive cooling for those buildings most at risk is estimated to be cost-
effective within the next five years®,

e Creating jobs for building adaptation and enhancing green infrastructure provides
benefits for the local economy,
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o Implementing sustainable adaptation measures at NHS sites may lead to long term
cost savings. A GM 2018 business case by Water Resilient Cities presented the case
of installing Sustainable Drainage Systems (SuDS), finding that within the
programme 249 schools and NHS sites could make combined savings of more than
£300,000/ year, alongside co-benefits of reducing flood risk, improving air quality,
increasing green space and biodiversity,

o Extreme weather events can cause huge disruption and costs if healthcare delivery
is impacted and sites are not resilient to climate change impacts. E.g. During 2022
July heatwaves, an IT outage cost one London Trust £1.4 million and over 100
treatment delays.

e Adaptation measures across the health and social care system and public health can
also reduce extreme heat-related mortality and morbidity. In 2050 heat-related
mortality could be reduced by almost 40% compared to projected levels with a cost-
effective adaptation package. This cost-effective package has a 1.3:1 benefit-cost
ratio from the present-day to 2050s.%

Additionally, the UK government endorses the Task Force on Climate-related Financial
Disclosure (TCFD) framework. Guidance has been produced for public sector organisations,
including NHS, to encourage incorporating climate related disclosures into annual reports.
The aim of this is to enable organisations to build resilience and strategic plans to show long
term value in improving climate change risk management and response efforts.%*

Climate related risks and financial impacts are required to be disclosed under TCFD - for

example, increased cost of NHS goods due to change in input prices (e.g. energy and water)
and the cost of damage to property and assets.
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Appendix 1: Organisation Specific Climate Change Adaptation Actions

This annex is designed to be used alongside the main climate change adaptation action plan to identify additional site-,
organisation- or asset-specific climate risks and associated actions. For example:

Vulnerability of a site to flooding due to physical and geographical factors, such as proximity to water bodies,
On-site data centres or critical infrastructure such as an emergency generator that is particularly vulnerable to
overheating or flooding,

Localised flooding affecting key access routes to site,

Pharmacy storage at risk of overheating in extreme heat,

Proximity to areas where wildfires could break out resulting in impacts on respiratory admissions and ventilation
requirements,

Overheating of inpatient areas built pre-1990 affecting cardiac, maternity and stroke wards during summer peaks,
Failure of air handling units during prolonged heat periods,

Inability of roofing and/or guttering to handle high-intensity rainfall leading to water ingress.

This enables the climate change adaptation plan to be tailored to the needs of each individual healthcare organisation. The
annex also includes a space for describing local governance arrangements for overseeing delivery of the action plan.

There are several tools and resources that can be used to undertake a local risk assessment. These should be used to develop
an organisational overview of climate driven risks and mitigations, which are not covered under the more generalised sector
specific risks included within the main climate change adaptation action plan. It is not intended to duplicate any local emergency
plans, and the risk and action table should encompass any relevant activity that is already underway.
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Tools and Resources Checklist (please note this is provided for guidance only and is not intended to be exhaustive)

Reviewed
and
applied
YI/N

o GMCA climate change risk assessment and using GM vulnerability mapping Climate Risk and Vulnerability

¢ LA climate change risk assessment and adaptation plan

e NHSE Climate Change Risk Assessment (CCRA) tool and framework NHS England » Climate adaptation resources

e Local estates and service risk assessments

o Capability gap analysis e.g. utilising A climate adaptation framework for NHS organisations in England - weADAPT

¢ Organisation risk registers

e Consult local emergency planning (EPRR) teams

e Gov.uk flood risk service - includes postcode check and datasets for different types of flooding risk

¢ NHS Flood Risk Toolkit (Okta)

e 6 Facet Survey

o Met Office UKCP projections

¢ Review critical clinical service dependencies e.g. pharmacy, pathology

e Public Health climate vulnerability indicators to reflect socio-economic and demographic exposure
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https://mappinggm.org.uk/maps/climate-risk-and-vulnerability/
https://www.england.nhs.uk/publication/climate-adaptation-resources/#heading-1
https://weadapt.org/knowledge-base/governance-institutions-and-policy/a-climate-adaptation-framework-for-nhs-organisations-in-england/

Risk and Action Table

Number | Risk Likelihood | Impact | Risk How was the risk Owner Action Timeline
(1-5) (1-5) Score/25 | Identified?
Example | Greenwood 3 4 12 GM Climate Risk Estates Lead Create buffer | Sep 2028
1 Building at risk of Mapping zone/SuDS
flooding from the at site
Medway Brook. perimeter to
actas a
barrier and
slow down
runoff
Example | Greenwood 4 4 16 6 Facet Survey Estates Lead On capital Dec 2026
2 Building prone to plan for roof
roof leaks in replacement
periods of intense in Autumn
rainfall, disrupting 2026
diagnostic testing
capability
Actions can also be categorised, for example: low cost/no regrets, requires capital investment.
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Local Governance Arrangements

The following list are example arrangements for local governance; however, these will differ by organisation.

Governance Measure

Detail (examples)

o A structured review timetable for Trust Appendix

This Appendix will be reviewed once annually in line with
Green Plan review

e Nominated senior sponsor and operational lead

Chief Finance Officer and Sustainability Manager/Head of
EPRR

e Adaptation oversight group

Suggested members from Estates, Operations, Sustainability,
EPRR. Or incorporate into existing Trust Green Plan
governance group.

e Board oversight

The Board receive annual updates via the Green Plan annual
performance report and formal Trust sustainability disclosure.

e Reporting hierarchy diagram

Included within the Green Plan

o Membership of external adaptation planning groups
including LA climate forums.

XXX is the Trusts representative on the LA Climate Forum
which meets monthly. XXX provides key updates to the
Green Plan group.

GM Climate Change Adaptation Plan 2026-2031
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Appendix 2: Legislative and Policy Drivers
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National

NHS England Emergency preparedness,
resilience and response: core standards.

NHS England. NHS Standard Contract
UK Legislation. Climate Change Act 2008
UK Legislation. Health and Care Act 2022

UK Government, Policy Paper, Third
National Adaptation Programme (NAP3)

NHS England. 4™ Health and Climate
Adaptation Report.

UK Climate Change Risk Assessment 2022
(CCRA3)

A Well-Adapted UK — UK Climate Change
Risk Assessment 2026 (CCRA4)

Greater Manchester

NHS England » Emergency preparedness,
resilience and response: core standards

NHS Standard Contract

Climate Change Act 2008

Health and Care Act 2022

Third National Adaptation Programme
(NAP3) - GOV.UK

NHS England » 4th Health and climate
adaptation report

UK Climate Change Risk Assessment 2022

A Well-Adapted UK - Climate Change
Committee

Greater Manchester Climate Change Risk
Assessment

Greater Manchester 5 Year Environment
Plan 2025-2030

NHS Green Plan 2025-2028

13B GM CCRA Report Final v2.pdf

Greater Manchester Five-Year Environment
Plan 2025-2030

Green Plan | Greater Manchester
Integrated Care Partnership

International
The Paris Agreement 2015

United Nations Sustainable Development
Goal 3

United Nations Sustainable Development
Goal 13

WHO Measuring the Climate Resilience of
Health Systems 2022

GM Climate Change Adaptation Plan 2026-2031

The Paris Agreement | UNFCCC

Goal 3 | Department of Economic and
Social Affairs

Goal 13: Climate action - The Global Goals

Measuring the Climate Resilience of Health
Systems
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https://www.england.nhs.uk/publication/emergency-preparedness-resilience-and-response-core-standards/
https://www.england.nhs.uk/publication/emergency-preparedness-resilience-and-response-core-standards/
https://www.england.nhs.uk/nhs-standard-contract/
https://www.legislation.gov.uk/ukpga/2008/27/contents
https://www.legislation.gov.uk/ukpga/2022/31/contents
https://www.gov.uk/government/publications/third-national-adaptation-programme-nap3
https://www.gov.uk/government/publications/third-national-adaptation-programme-nap3
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/
https://assets.publishing.service.gov.uk/media/61e54d8f8fa8f505985ef3c7/climate-change-risk-assessment-2022.pdf
https://www.theccc.org.uk/publication/a-well-adapted-uk/#a-well-adapted-uk
https://www.theccc.org.uk/publication/a-well-adapted-uk/#a-well-adapted-uk
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://www.greatermanchester-ca.gov.uk/media/alnl0fsy/gmca_5-year-plan_final_digital_v3-ua.pdf
https://www.greatermanchester-ca.gov.uk/media/alnl0fsy/gmca_5-year-plan_final_digital_v3-ua.pdf
https://gmintegratedcare.org.uk/green-plan/
https://gmintegratedcare.org.uk/green-plan/
https://unfccc.int/process-and-meetings/the-paris-agreement
https://sdgs.un.org/goals/goal3#targets_and_indicators
https://sdgs.un.org/goals/goal3#targets_and_indicators
https://www.globalgoals.org/goals/13-climate-action/
https://iris.who.int/bitstream/handle/10665/354542/9789240048102-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/354542/9789240048102-eng.pdf?sequence=1

Appendix 3: Abbreviations

AHAH
AMOC
CCAP
CCRA
CCRA3

CCRA4

COP 21
COPD
cQcC
EPRR

ERIC
GDP

GM

GM CCRA

GMCA
GP
GPOG
GWL
HECC
ICB
ICP
IMD
IPCC

Access to Healthy Assets and Hazards
Atlantic Meridional Overturning Circulation
Climate Change Adaptation Plan

Climate Change Risk Assessment

The UK’s Third Climate Change Risk
Assessment

The UK’s Fourth Climate Change Risk
Assessment

2015 UN Climate Change Conference
Chronic Obstructive Pulmonary Disease
Care Quality Commission

Emergency Preparedness and Rapid
Response

Estates Return Information Collection
Gross Domestic Product
Greater Manchester

Greater Manchester Climate Change Risk
Assessment

Greater Manchester Combined Authority
General Practitioner

Green Plan Oversight Group

Global Warming Levels

Health Effects of Climate Change
Integrated Care Board

Integrated Care Partnership

Index of Multiple Deprivation

Intergovernmental Panel on Climate Change

GM Climate Change Adaptation Plan 2026-2031

IT/ICT

LA
MCR
MECC
NAP
NHS
NHSE
NHS GM
NHSPS
NIHR
NO;
NW

Os

PM
PTSD
SDGs
SubDS
TBE
TCFD

TIGM
UKHSA
uv

UN
VCFSE

WHO

Information Technology / Information
Communication Technology

Local Authority

Manchester Climate Ready
Making Every Contact Count
National Adaptation Programme
National Health Service

NHS England

NHS Greater Manchester

NHS Property Services

National Institute for Health and Care Research

Nitrogen Oxide

North West

Ozone

Particulate Matter

Post Traumatic Stress Disorder
Sustainable Development Goals
Sustainable Drainage Systems
Tick Borne Encephalitis

Task Force on Climate-related Financial
Disclosure

Transport for Greater Manchester
UK Health Security Agency
Ultraviolet

United Nations

Voluntary, Community, Faith and Social
Enterprise

World Health Organisation
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Appendix 4: Glossary
AMOC

Climate change

Climate change adaptation

ERIC

Green Infrastructure:

Greener NHS

Integrated Care Board

Integrated Care Partnership

Integrated Care System

MECC

SubDS

Greater
Manchester

Integrated Care
artnership

An ocean current system called the Atlantic Meridional
Overturning Circulation, which influences our climate.

A long-term shift in global temperatures and weather patterns.

Action to prepare for the current or expected impacts of climate
change, in the short, medium, and long term.

The Estates Return Information Collection collates information
on the running costs of providing, maintaining and servicing
the NHS Estate. To find out more visit the NHS Digital website
on ERIC.

Planned natural or semi-natural areas which enhance the
environment by improving water quality, air quality, climate
change mitigation and adaptation, biodiversity, as well as
providing space for recreation/leisure.

A campaign to tackle the climate ‘health emergency’ including
a national team to support the programmes of work which is
currently part of NHSE. To find out more visit the Greener NHS
website.

The statutory body responsible for planning and funding NHS
services in a geographical area.

The statutory committee that brings together broad system
partners including LAs, VCFSE, and NHS to develop a health
and care strategy for a geographical area.

Partnerships between health organisations within a
geographical area to collectively plan health and care services
to meet the needs of their population and tackle health
inequalities.

Making Every Contact Count is an approach to behaviour
change that uses interactions with health and social care
professionals to support positive changes in health and
wellbeing.

Sustainable Drainage Systems are a flood adaptation
measures which is used to manage surface water in ways that
are similar to how water is managed in nature.
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Appendix 5: Stakeholder List

Those stakeholders included in the GM and Manchester Climate Ready CCRA risk
identification workshops were:

o Greater Manchester Local Authorities and the Greater Manchester Combined
Authority, including from:
o Public Health
Planning
Housing
Emergency Response
Civil Contingencies
Education
Digital
Highways
Investment
Natural Environment
Business
Ageing
Neighbourhood and Community
o Sustainability and Environment

o O 0O O 0 O 0O O O O O O

Greater
Manchester
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Partnership

e Greater Manchester NHS, including Emergency Preparedness, Resilience and

Response, Public Health, and Environmental Sustainability
e Transport for Greater Manchester, including Resilience and Carbon Teams
e Greater Manchester Resilience Unit
e Natural England
e Environment Agency
e British Red Cross
e Greater Manchester Business Growth Company
e Greater Manchester Business Board
e Private Housing Developers
e Social Housing Providers
¢ National Farmers Union
e United Utilities (regional water company)
e Electricity North West (regional electricity company)
e Manchester Climate Ready (MCR)

GM Climate Change Adaptation Plan 2026-2031

48




-

Greater
Manchester

Integrated Ca_re
Partnership

Appendix 6: References

1 Preparation and planning for emergencies: responsibilities of responder agencies and others -
GOV.UK

2 World's hottest year: 2024 first to pass 1.5C warming limit - BBC News

3 What is climate change adaptation and why is it crucial? | UNDP Climate Promise

4 Climate Change Attribution | MIT Climate Portal

5 From GM CCRA references: Friederike E L Otto et al 2018 Environ. Res. Lett. 13 024006, UK and
Global extreme events — Heatwaves - Met Office.

6 gm-ccra-report_final.pdf

7 LSE (2022) What will climate Change Cost the UK? Climate-costs-UK-policy-brief.pdf
8 Monetary-Valuation-of-Risks-and-Opportunities-in-CCRA3.pdf

9 9789240048102-eng.pdf

10 Operational framework for building climate resilient and low carbon health systems

11 The Paris Agreement | UNFCCC

12 Goal 3 | Department of Economic and Social Affairs

13 Goal 13: Climate action - The Global Goals

4 Goal 11: Sustainable cities and communities - The Global Goals

15 Climate Change Act 2008

16 Health and Care Act 2022

17 NHS England » Green plan quidance

18 Assessment framework - Care Quality Commission

19 Third National Adaptation Programme (NAP3) - GOV.UK

20 Green Plan | Greater Manchester Integrated Care Partnership

21 #ShowYourStripes

22 Effects of climate change — Met Office

23 UK actual and anomaly maps - Met Office

24 The Atlantic Meridional Overturning Circulation in a changing climate - Met Office
25 Explore the Climate of your Local Authority

26 Scientific Detail

27 CSSP city pack MANCHESTER

28 Adverse Weather and Health Plan: Supporting evidence

29 Heat summary - Chapter 2: temperature and mortality - GOV.UK
30 POST-PN-0723.pdf

31 Heat mortality monitoring report, England: 2024 - GOV.UK

32 NHS England » 4th Health and climate adaptation report

33 HECC 2023 report. Chapter 2: Temperature effects on mortality in a changing climate

34 Estimates based on Climate Change Committee (CCC) analysis using statistics from NHS England,
Department of Health Northern Ireland, Public Health Scotland, NHS Wales and Edge Health and
Greencroft Economics for the CCC (2026).

35 Edge Health and Greencroft Economics for the CCC (2026) Risks to health and health services
from extreme heat. https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-
heat-and-health/.

36 Risks to Health and Health Services from Extreme Heat (Edge Health and Greencroft Economics) -
UK Climate Risk

37 Heat summary - Health Effects of Climate Change (HECC) full report - GOV.UK

38 The increasing trend of the urban heat island intensity - ScienceDirect

GM Climate Change Adaptation Plan 2026-2031 49



https://www.gov.uk/guidance/preparation-and-planning-for-emergencies-responsibilities-of-responder-agencies-and-others#emergency-planning
https://www.gov.uk/guidance/preparation-and-planning-for-emergencies-responsibilities-of-responder-agencies-and-others#emergency-planning
https://www.bbc.co.uk/news/articles/cd7575x8yq5o
https://climatepromise.undp.org/news-and-stories/what-climate-change-adaptation-and-why-it-crucial
https://climate.mit.edu/explainers/climate-change-attribution
https://www.metoffice.gov.uk/research/climate/understanding-climate/uk-and-global-extreme-events-heatwaves#:~:text=A%20study%20by%20the%20Met,days%20every%203%2D4%20years
https://www.metoffice.gov.uk/research/climate/understanding-climate/uk-and-global-extreme-events-heatwaves#:~:text=A%20study%20by%20the%20Met,days%20every%203%2D4%20years
https://www.greatermanchester-ca.gov.uk/media/qtrhgi2y/gm-ccra-report_final.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/05/Climate-costs-UK-policy-brief.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2021/06/Monetary-Valuation-of-Risks-and-Opportunities-in-CCRA3.pdf
https://iris.who.int/bitstream/handle/10665/354542/9789240048102-eng.pdf?sequence=1
https://www.who.int/publications/i/item/9789240081888
https://unfccc.int/process-and-meetings/the-paris-agreement
https://sdgs.un.org/goals/goal3#targets_and_indicators
https://www.globalgoals.org/goals/13-climate-action/
https://www.globalgoals.org/goals/11-sustainable-cities-and-communities/
https://www.legislation.gov.uk/ukpga/2008/27/contents
https://www.legislation.gov.uk/ukpga/2022/31/contents
https://www.england.nhs.uk/long-read/green-plan-guidance/
https://www.cqc.org.uk/guidance-regulation/providers/assessment/assessment-framework
https://www.gov.uk/government/publications/third-national-adaptation-programme-nap3
https://gmintegratedcare.org.uk/green-plan/
https://showyourstripes.info/l/europe/unitedkingdom/england
https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change
https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-actual-and-anomaly-maps
https://www.metoffice.gov.uk/blog/2024/the-atlantic-meridional-overturning-circulation-in-a-changing-climate
https://www.arcgis.com/apps/dashboards/506ff7d53c884badb0d8fd36d6280a91
https://storymaps.arcgis.com/stories/d94a4d86f87b47a0add3823914146893
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/spf/ukcr_heat_pack_manchester.pdf
https://assets.publishing.service.gov.uk/media/65fdb71af1d3a0001d32ae74/Adverse_Weather_and_Health_Plan_supporting_evidence__1_.pdf
https://www.gov.uk/guidance/heat-summary-chapter-2-temperature-and-mortality
https://researchbriefings.files.parliament.uk/documents/POST-PN-0723/POST-PN-0723.pdf
https://www.gov.uk/government/statistics/heat-mortality-monitoring-report-england-2024
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/#service-delivery-and-infrastructure
https://assets.publishing.service.gov.uk/media/659ff712e96df5000df844bf/HECC-report-2023-chapter-2-temperature.pdf
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.gov.uk/guidance/heat-summary-health-effects-of-climate-change-hecc-full-report
https://www.sciencedirect.com/science/article/abs/pii/S2212095517300111

-

Greater
Manchester

Integrated Ca_re
Partnership

39 Risks to health, wellbeing and productivity from overheating in buildings July 2022

40 Winter mortality in England and Wales - Office for National Statistics

41 Webb E and others. Housing and respiratory health at older ages Journal of Epidemiology and

Community Health 2013: volume 67, pages 280 to 285
42 NHS England » 4th Health and climate adaptation report
43 Health Effects of Climate Change (HECC) report: cold - GOV.UK

44 _Beynon C and others. The cost of emergency hospital admissions for falls on snow and ice in
England during winter 2009 and 2010: a cross sectional analysis Environmental Health 2011: volume

10, pages 1t0 7
45 |ntroduction | Falls in older people: assessing risk and prevention | Guidance | NICE

46 HECC 2023 report. Chapter 4: Impacts of climate change and policy on air pollution and human

health
47 HECC 2023 report. Chapter 6. Outdoor airborne allergenic pollen and fungal spores

48 Graham, A.M. et al. (2021) Impact of the June 2018 Saddleworth Moor wildfires on air quality in

northern England. Environmental Research Communications, 2, 031001.
https://doi.org/10.1088/2515-7620/ab7b92

49 (PDF) Air Pollution Crisis in Central Manchester

50 Harris J and others. Health, mental health and housing conditions in England 2010

51 Associations between high ambient temperatures and heat waves with mental health outcomes: a

systematic review - ScienceDirect

52 How to recover from flooding - GOV.UK

53 How we protect the UK from vector-borne diseases — UK Health Security Agency

54 HECC 2023 report. Chapter 8. Direct and indirect effects of climate change on vectors and vector-

borne diseases in the UK

55 National assessment of flood and coastal erosion risk in England 2024 - GOV.UK
%6 HECC 2023 report. Chapter 13. Solar radiation and public health

57 WHO. Radiation: ultraviolet (UV) radiation and skin cancer 2017

58 Adverse weather and health plan equity review and impact assessment 2024 - GOV.UK

59 Environment Agency. Social deprivation and the likelihood of flooding: Chief Scientist's Group

Report. Bristol: Environment Agency; 2022

60 Pyblic Health England, UCL Institute of Health Equity. ‘Fuel poverty and cold home-related health

problems’. London: Public Health England; 2014
61 CCRA-Evidence-Report-England-Summary-Final.pdf
62 NHSOVERHEATING-RoundOurWayreport-June2023-FINAL.pdf

63 NHS England » 4th Health and climate adaptation report
64 UK Health Security Agency (UKHSA) (2024) Adverse Weather and Health Plan: supporting

evidence. https://assets.publishing.service.gov.uk/media/65fdb71af1d3a0001d32ae74/Adverse Weat

her and Health Plan_supporting evidence
65 Estates Returns Information Collection - NHS England Digital

66 Bhangu, A et al (2023). Elective surgical services need to start planning for summer pressures in

British Journal of Surgery, vol.110, no 4.
67 13B GM CCRA Report_Final v2.pdf

68 UK Health Alliance (no date) Flooding and health. https://ukhealthalliance.org/flooding/. (Accessed:

9 January 2026)

69 Chapter 5: Health, Communities and the Built Environment - UK Climate Risk

70 ukcp18-headline-findings-2.pdf

7 HECC report 2023. Chapter 3: Climate change, flooding, coastal change and public health
72 | T-critical-incident-review.pdf

73 NHS England » 4th Health and climate adaptation report

GM Climate Change Adaptation Plan 2026-2031

50



https://www.theccc.org.uk/wp-content/uploads/2022/07/Risks-to-health-wellbeing-and-productivity-from-overheating-in-buildings.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/excesswintermortalityinenglandandwales/2021to2022provisionaland2020to2021final
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/
https://www.gov.uk/guidance/health-effects-of-climate-change-hecc-report-cold
https://www.nice.org.uk/guidance/cg161/chapter/Introduction
https://assets.publishing.service.gov.uk/media/6570a68b7469300012488948/HECC-report-2023-chapter-4-outdoor-air-quality.pdf
https://assets.publishing.service.gov.uk/media/6570a68b7469300012488948/HECC-report-2023-chapter-4-outdoor-air-quality.pdf
https://assets.publishing.service.gov.uk/media/6570509d3831ec0013c7496e/HECC-report-2023-chapter-6-aeroallergens.pdf
https://www.researchgate.net/publication/316855887_Air_Pollution_Crisis_in_Central_Manchester
https://www.sciencedirect.com/science/article/abs/pii/S0033350618302130
https://www.sciencedirect.com/science/article/abs/pii/S0033350618302130
https://www.gov.uk/government/publications/flooding-and-health-advice-for-frontline-responders/how-to-recover-from-flooding#assessment-and-management-of-mental-health
https://ukhsa.blog.gov.uk/2023/12/11/health-effects-of-climate-change-the-health-threat-from-vector-borne-diseases/
https://assets.publishing.service.gov.uk/media/65708af2809bc3001330819c/HECC-report-2023-chapter-8-vector-borne-diseases.pdf
https://assets.publishing.service.gov.uk/media/65708af2809bc3001330819c/HECC-report-2023-chapter-8-vector-borne-diseases.pdf
https://www.gov.uk/government/publications/national-assessment-of-flood-and-coastal-erosion-risk-in-england-2024/national-assessment-of-flood-and-coastal-erosion-risk-in-england-2024#executive-summary
https://assets.publishing.service.gov.uk/media/65705f3a739135000db03bc3/HECC-report-2023-chapter-13-solar-radiation.pdf
https://www.gov.uk/government/publications/adverse-weather-health-plan-equity-review-and-impact-assessment/adverse-weather-and-health-plan-equity-review-and-impact-assessment-2024#known-inequalities-in-relation-to-adverse-weather-health-risks
https://assets.publishing.service.gov.uk/media/6270fe448fa8f57a3cdbbeb9/Social_deprivation_and_the_likelihood_of_flooding_-_report_2.1.pdf
https://assets.publishing.service.gov.uk/media/6270fe448fa8f57a3cdbbeb9/Social_deprivation_and_the_likelihood_of_flooding_-_report_2.1.pdf
https://assets.publishing.service.gov.uk/media/5a7db875e5274a5eb14e6c73/Briefing7_Fuel_poverty_health_inequalities.pdf
https://assets.publishing.service.gov.uk/media/5a7db875e5274a5eb14e6c73/Briefing7_Fuel_poverty_health_inequalities.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2021/06/CCRA-Evidence-Report-England-Summary-Final.pdf
https://roundourway.org/uploads/files/NHSOVERHEATING-RoundOurWayreport-June2023-FINAL.pdf
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/
https://assets.publishing.service.gov.uk/media/65fdb71af1d3a0001d32ae74/Adverse_Weather_and_Health_Plan_supporting_evidence__1_.pdf
https://assets.publishing.service.gov.uk/media/65fdb71af1d3a0001d32ae74/Adverse_Weather_and_Health_Plan_supporting_evidence__1_.pdf
https://digital.nhs.uk/data-and-information/publications/statistical/estates-returns-information-collection
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://ukhealthalliance.org/flooding/
https://www.ukclimaterisk.org/publications/technical-report-ccra3-ia/chapter-5/#section-320-5-13-1-2-current-and-future-risk-of-flooding-in-hospitals-and-other-health-infrastructure-uk-h12
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp18-headline-findings-2.pdf
https://assets.publishing.service.gov.uk/media/657086ad746930000d488919/HECC-report-2023-chapter-3-flooding.pdf
https://www.guysandstthomas.nhs.uk/sites/default/files/2023-01/IT-critical-incident-review.pdf
https://www.england.nhs.uk/long-read/4th-health-and-climate-adaptation-report/#service-delivery-and-infrastructure

-

Greater
Manchester

Integrated Ca_re
Partnership

74 Managing a robust and resilient supply of medicines - GOV.UK
75 CLTR Report - Boosting UK supply chain resilience to mitigate catastrophic biological risks

76 13B GM CCRA Report_Final v2.pdf

7 raeng-living-without-electricity.pdf

78 13B GM CCRA Report_Final v2.pdf

79 Water _use in_data centre _and Al report.pdf

80 Data centre water consumption | npj Clean Water

81 13B GM CCRA Report Final v2.pdf

82 HECC 2023 report. Chapter 9. Climate change and food supply

83 Greater Manchester Food Security Action Network

84 United Kingdom Food Security Report 2024: Theme 4: Food Security at Household Level -

GOV.UK
85 13B GM CCRA Report Final v2.pdf
86 Report of the Independent Review of NHS Hospital Food

88 Climate Change Risk Assessment - Greater Manchester Combined Authority

89 GMCA Climate Change Risk Assessment Report 13B GM CCRA Report_Final v2.pdf
90 CCRAS3-Briefing-Health-Social-Care.pdf

91 A Well-Adapted UK - Climate Change Committee

92 Risks to Health and Health Services from Extreme Heat (Edge Health and Greencroft Economics) -

UK Climate Risk

93 Risks to Health and Health Services from Extreme Heat (Edge Health and Greencroft Economics) -

UK Climate Risk

94 Task Force on Climate-related Financial Disclosure (TCFD) -aligned disclosure application
quidance - GOV.UK

GM Climate Change Adaptation Plan 2026-2031

51



https://www.gov.uk/government/publications/managing-a-robust-and-resilient-supply-of-medicines/managing-a-robust-and-resilient-supply-of-medicines
https://www.longtermresilience.org/wp-content/uploads/2025/03/CLTR-Report-Boosting-UK-supply-chain-resilience-to-mitigate-catastrophic-biological-risks-17.pdf
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://raeng.org.uk/media/xrrigg0m/raeng-living-without-electricity.pdf
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://assets.publishing.service.gov.uk/media/688cb407dc6688ed50878367/Water_use_in_data_centre_and_AI_report.pdf
https://www.nature.com/articles/s41545-021-00101-w
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://assets.publishing.service.gov.uk/media/659ff76ee96df5000df844c3/HECC-report-2023-chapter-9-food-supply.pdf
https://www.gmfsan.net/about/
https://www.gov.uk/government/statistics/united-kingdom-food-security-report-2024/united-kingdom-food-security-report-2024-theme-4-food-security-at-household-level
https://www.gov.uk/government/statistics/united-kingdom-food-security-report-2024/united-kingdom-food-security-report-2024-theme-4-food-security-at-household-level
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/929234/independent-review-of-nhs-hospital-food-report.pdf
https://www.greatermanchester-ca.gov.uk/what-we-do/environment/natural-environment/climate-change-risk-assessment/
https://democracy.greatermanchester-ca.gov.uk/documents/s34877/13B%20GM%20CCRA%20Report_Final%20v2.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2021/06/CCRA3-Briefing-Health-Social-Care.pdf
https://www.theccc.org.uk/publication/a-well-adapted-uk/#section-72-chapter-4-health
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.ukclimaterisk.org/publications/cost-effective-adaptation-research-heat-and-health/
https://www.gov.uk/government/publications/tcfd-aligned-disclosure-application-guidance/task-force-on-climate-related-financial-disclosure-tcfd-aligned-disclosure-application-guidance
https://www.gov.uk/government/publications/tcfd-aligned-disclosure-application-guidance/task-force-on-climate-related-financial-disclosure-tcfd-aligned-disclosure-application-guidance

