
 

 

 
CCRA4-IA Technical Report 1 

 

 

The Fourth 
Climate Change 
Risk Assessment 
ς Independent 
Assessment 
(CCRA4-IA)  

Technical Report 

The Met Office led a consortium of experts who prepared the sector chapters for the Technical Report. 



 

 

 
CCRA4-IA Technical Report 2 

 

¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ 

Executive Summary 

Chapter 1: Methods 

Chapter 2: State of the Climate 

Chapter 3: Health and Wellbeing 

Chapter 4: Built Environment 

Chapter 5: Land, Nature, and Food 

Chapter 6: Infrastructure 

Chapter 7: Economy 

Glossary 

  



 

 

 
CCRA4-IA Technical Report 3 

 

!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘǎ 

Science Lead: Jason A. Lowe 

Project Delivery: Mark Harrison, Rachel J. Perks and Robert Ivory 

Engagement Leads: Daniel Williams, Tyrone Dunbar 

CCC Secretariat: Florence Bates, Elizabeth Fuller, Richard Millar, Olivia Shears 

Science Assurance Group: Lee Chapman, Chris Dent, Hayley Fowler and Jason A. Lowe 

The Met Office led a consortium of experts from across academia, the public, private and third Sector to develop the 
Technical Report. We would like to thank Lead Authors, who have supported the Met Office from the following 
institutions: University of Birmingham, University of Bristol, University of Exeter, University College London, University 
of Reading, Centre for Ecology & Hydrology, and Plymouth Marine Laboratory. 

The Met Office Central Team would also like to thank the Fresh Eyes group, Independent Review Group and Met 
Office Editorial Team for their valuable contributions throughout the project. 

We are grateful for the support and guidance provided by the CCC Secretariat and Adaptation Committee, as well as 
the engagement of Government stakeholders.  

We also acknowledge the valuable contributions from those who provided information through two Calls for Evidence 
(392 submissions) and those who contributed to the Community Review (424 reviewers) who engaged with an initial 
draft of the report. 

Finally, we would like to express our sincere appreciation to all individuals and partners who provided in-kind 
contributions. Their generous provision of expertise, services and resources has significantly enhanced the quality and 
impact of the work, reduced costs and strengthened the overall delivery of the project. Their commitment, 
collaboration, and support are deeply valued. 

  



 

 

 
CCRA4-IA Technical Report 4 

 

{ǘŀǘŜƳŜƴǘǎ 
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The whole report is citable as: Lowe, J. A., Harrison, M. and Perks, R. J. (2026). CCRA4-IA Technical Report. 

The Executive Summary is citable as: Lowe, J. A., Harrison, M. and Perks, R. J. (2026). Executive Summary. In: CCRA4-IA 
Technical Report [Lowe, J. A., Harrison, M. and Perks, R. J.]. 

Each chapter is citable as: Lead Authors (2026). Chapter Title. In: CCRA4-IA Technical Report [Lowe, J. A., Harrison, M. 
and Perks, R. J.].



 

 

 
CCRA4-IA Technical Report: Executive Summary 5 

 

  

CCRA4-IA 
Technical Report 
Executive 
Summary 
 

Lead authors: Jason A. Lowe, Mark Harrison, Rachel J. Perks 

Contributing authors: Lee Chapman, Susanne Lorenz, Daniel Williams, Tyrone Dunbar, Emily Barker, 
Robert Ivory, Daniel Palmer, Liam Farrar, Hayley Fowler 

Additional contributors: Florence Bates, Elizabeth Fuller, Richard Millar, Olivia Shears 



 

 

 
CCRA4-IA Technical Report: Executive Summary 6 

 

9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ  

IŜŀŘƭƛƴŜ ŦƛƴŘƛƴƎǎ 

¶ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŎŀǳǎƛƴƎ ǎŜǊƛƻǳǎ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ¦YΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀƭǊŜŀŘȅ ƘŀǾƛƴƎ ǎƛƎƴƛŬŎŀƴǘ ƴŜƎŀǝǾŜ 

ƛƳǇŀŎǘǎ ŀŎǊƻǎǎ ǘƘŜ ¦YΣ ŀƴŘ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŦǳǊǘƘŜǊ ƛƳǇŀŎǘǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǎŜǾŜǊƛǘȅ ǿƛƭƭ ǾŀǊȅ 

ōŜǘǿŜŜƴ ƴŀǝƻƴǎΦ !ǊƻǳƴŘ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ǘƘŜ ŀǎǎŜǎǎŜŘ Ǌƛǎƪǎ ƘŀǾŜ ŀ IƛƎƘ ƻǊ ±ŜǊȅ IƛƎƘ ƳŀƎƴƛǘǳŘŜ ōȅ ǘƘŜ 

нлолǎΦ 

¶ {ŜǾŜǊŀƭ ƪŜȅ ŀǎǇŜŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǊŜ ŀŎŎŜƭŜǊŀǝƴƎΣ ŎŀǳǎƛƴƎ ǳƴǇǊŜŎŜŘŜƴǘŜŘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ 

ŀƴŘ ǎŜǊƛƻǳǎ ƛƳǇŀŎǘǎΦ Dƭƻōŀƭ ǿŀǊƳƛƴƎ Ƙŀǎ ŀŎŎŜƭŜǊŀǘŜŘ ǎƛƴŎŜ ǘƘŜ ¢ƘƛǊŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ 

¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘΣ //w!оπL! ¢wΣ ƛƴ нлнмΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŜȄǘǊŜƳŜ ŜǾŜƴǘǎΣ ǎǳŎƘ ŀǎ ¦Y ƘŜŀǘǿŀǾŜǎΣ ŀƴŘ ƻǘƘŜǊ 

ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǎǳŎƘ ŀǎ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜΣ ŀǊŜ ŀƭǎƻ ŀŎŎŜƭŜǊŀǝƴƎΦ ¢ƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴǳƳŜǊƻǳǎ 

ǳƴǇǊŜŎŜŘŜƴǘŜŘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ ƭŜŀŘƛƴƎ ǘƻ ǎŜǊƛƻǳǎ ƛƳǇŀŎǘǎΦ For example, the UK experienced 

temperatures of over 40 °C for the first time during the July 2022 heatwave; this led to wildfires and 

contributed to almost 3,000 deaths in England across five heat episodes that summer. As further climate 

change is inevitable, we will continue to experience previously unprecedented events. The magnitude of 

long-term impacts will depend on future global greenhouse gas emissions. 

¶ /ƭƛƳŀǘŜ Ǌƛǎƪǎ ǘƻ ǘƘŜ ¦Y ŀǊŜ ƴƻǿ ƘƛƎƘŜǊ ǘƘŀƴ ƛƴ //w!оπL! ¢wΦ ¢ƘŜ ŜȄǇŜǊǘ ƧǳŘƎŜƳŜƴǘ ƻŦ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ 

ǊŜǇƻǊǘ ŀǳǘƘƻǊǎ ŀŶǊƳǎ ǘƘŀǘ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƛƳǇŀŎǘǎ ŦǊƻƳ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ŀǊŜΣ ƻǾŜǊŀƭƭΣ ƘƛƎƘŜǊ ǘƘŀƴ ŀǘ ǘƘŜ 

ǝƳŜ ƻŦ ǘƘŜ ƭŀǎǘ ŀǎǎŜǎǎƳŜƴǘΦ ¢Ƙƛǎ ƛǎ ōŀǎŜŘ ƻƴ ƴŜǿ ŜǾƛŘŜƴŎŜ ƻŦ ŀŎŎŜƭŜǊŀǝƴƎ ŎƘŀƴƎŜǎ ƛƴ ŎƭƛƳŀǘŜΣ ŜǾƛŘŜƴŎŜ ƻŦ 

ǇƻǘŜƴǝŀƭ ƛƴŎǊŜŀǎŜǎ ƛƴ ŜȄǇƻǎǳǊŜ ŀƴŘκƻǊ ǾǳƭƴŜǊŀōƛƭƛǘȅΣ ŀƴŘ ŀ ƭŀŎƪ ƻŦ ŀŘŀǇǘŀǝƻƴ ǇǊƻƎǊŜǎǎΦ  

¶ In the new study we assess 41 risks and 2 opportunities. By 2050, with global warming reaching 2 °C 

above pre-industrial levels, almost one third of the risks are assessed as being Very High magnitude. A 

ƴŜǿ ŎŀǘŜƎƻǊȅ ƻŦ Ψ±ŜǊȅ IƛƎƘ ƳŀƎƴƛǘǳŘŜΩ Ƙŀǎ ōŜŜƴ ŀŘŘŜŘ ǘƻ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ǘƻ ǉǳŀƴǘƛŦȅ ƛƳǇŀŎǘǎ ƛƴ ǘƘŜ ƻǊŘŜǊ 

of billions of pounds of economic damages per year, thousands of deaths per year, or the loss of species 

groups. The number of risks assessed to have Very High magnitude underlines the increasing level of risk 

faced. CƻǊ ŜȄŀƳǇƭŜΥ 

o Risks to people from heat are already causing deaths in the UK, and this is projected to rise 
significantly in the future, increasing by several thousand people per year by the 2050s.  

o Flood risk to buildings and communities across the UK, despite significant public investment in 
flood defences, is expected to affect approximately 6.3 million properties in England, 45,000 in 
Northern Ireland, 400,000 in Scotland and 245,000 in Wales.  

o Risks to UK macroeconomic performance and stability, with even the most cautious estimates of 
Gross Domestic Product (GDP) losses, project damages that greatly exceed 1% of GDP. 

o Risks to the delivery of infrastructure services (such as road, rail, digital communications, and 
water) from interdependencies with other infrastructure systems, result in economic impacts 
potentially costing billions of pounds per year by the 2050s across the UK. 

o Risks to terrestrial and coastal ecosystems meaning that, for example, UK seabirds such as puffins, 
storm petrels, and Arctic skuas are possibly declining by up to 80% due to warming seas. 

¶ Many overseas climate change risks have important consequences for the UK. Climate change impacts 
overseas are having damaging effects on the UK. For example, noticeably higher food prices and a lack of 
products on supermarket shelves are related to disruptions to imports of products and raw ingredients for 
processed foods. Many important international supply chains are sensitive to weather extremes and pose 
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risks to UK prosperity, including from disruption to the supply of essential minerals and semiconductors 
which are used in sectors including defence, telecommunications, the automotive industry and in medical 
technologies. These risks are expected to increase.  

¶ /ǳǊǊŜƴǘ ŀƴŘ ǇƭŀƴƴŜŘ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ ŀǊŜ ƴƻǘ ǎǳŶŎƛŜƴǘ ǘƻ ƳŀƴŀƎŜ ǘƘŜǎŜ Ǌƛǎƪǎ ƻǊ ǘŀƪŜ ŀŘǾŀƴǘŀƎŜ ƻŦ 

ƴŜǿ ƻǇǇƻǊǘǳƴƛǝŜǎΦ !ŘŀǇǘŀǝƻƴ Ǉƭŀƴǎ Řƻ ƴƻǘ ǎƛƎƴƛŬŎŀƴǘƭȅ ŎƘŀƴƎŜ ǘƘŜ ŀǎǎŜǎǎŜŘ ƳŀƎƴƛǘǳŘŜ ŦƻǊ Ƴƻǎǘ Ǌƛǎƪǎ ŀƴŘ 

ŀǊŜ ƴƻǘ ƪŜŜǇƛƴƎ ǇŀŎŜ ǿƛǘƘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢ƘŜǊŜ ƛǎ ƴƻǘ ŜƴƻǳƎƘ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ŎǳǊǊŜƴǘ ŀƴŘ ǇƭŀƴƴŜŘ 

ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ ŀǊŜ ŜũŜŎǝǾŜΦ ¦ƴƭƛƪŜ ƛƴ CCRA3-IA TR, ƴƻƴŜ ƻŦ ǘƘŜ Ǌƛǎƪǎ ƘŀǾŜ ōŜŜƴ ŀǎǎŜǎǎŜŘ ŀǎ {ǳǎǘŀƛƴ 

ŎǳǊǊŜƴǘ ŀŎǝƻƴ ƻƴ ŀŘŀǇǘŀǝƻƴ ŀǘ ǘƘŜ ¦Y ƭŜǾŜƭΦ  

¶ bŜŀǊƭȅ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ǘƘŜ Ǌƛǎƪs ŀǊŜ ŀǎǎŜǎǎŜŘ ŀǎ ƴŜŜŘƛƴƎ ƛƴŎǊŜŀǎŜŘ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴ ǘƻ ƳŀƴŀƎŜ ǇƻǘŜƴǝŀƭ 

ƛƳǇŀŎǘǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢ƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ƎǊŀƴǳƭŀǊƛǘȅ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŀǎǎŜǎǎƳŜƴǘΣ ŀ Ω/ǊƛǝŎŀƭΩ ŎŀǘŜƎƻǊȅ 

Ƙŀǎ ōŜŜƴ ŀŘŘŜŘ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜ ƘƛƎƘŜǎǘ ǳǊƎŜƴŎȅ Ǌƛǎƪǎ ŦƻǊ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴΦ ¢ƘŜ ŘŜŬƴƛǝƻƴǎ ƻŦ ƻǘƘŜǊ 

ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴ ŎŀǘŜƎƻǊƛŜǎ ǊŜƳŀƛƴ ǘƘŜ ǎŀƳŜ ŀǎ ƛƴ //w!оπL! ¢wΦ Lƴ ǘƻǘŀƭΣ ŜƛƎƘǘ ƻŦ ǘƘŜ Ǌƛǎƪs ŀǊŜ ƛƴ ǘƘŜ ƴŜǿ 

ƘƛƎƘŜǎǘ /ǊƛǝŎŀƭ ŀŎǝƻƴ ƴŜŜŘŜŘ ŎŀǘŜƎƻǊȅΣ ŎƻǾŜǊƛƴƎ Ǌƛǎƪǎ ǘƻΥ ǇŜƻǇƭŜ ŦǊƻƳ ƘŜŀǘΣ ōǳƛƭŘƛƴƎǎΣ ŀƴŘ ŎƻƳƳǳƴƛǝŜǎ 

ŦǊƻƳ ƘŜŀǘ ŀǎ ǿŜƭƭ ŀǎ ƅƻƻŘƛƴƎΣ ǘƘŜ ¦YΩǎ ƳŀŎǊƻŜŎƻƴƻƳƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǎǘŀōƛƭƛǘȅΣ ǇƘȅǎƛŎŀƭ ŀǎǎŜǘǎ ƻŦ ¦Y 

ōǳǎƛƴŜǎǎŜǎ όŘƻƳŜǎǝŎ ŀƴŘ ƻǾŜǊǎŜŀǎύΣ ŬƴŀƴŎƛŀƭ ƛƴǎǝǘǳǝƻƴǎ ŀƴŘ ǘƘŜ ŬƴŀƴŎƛŀƭ ǎȅǎǘŜƳΣ ŘŜƭƛǾŜǊȅ ƻŦ 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎŜǊǾƛŎŜǎ ŦǊƻƳ ƛƴǘŜǊŘŜǇŜƴŘŜƴŎƛŜǎ ǿƛǘƘƛƴ ƻǘƘŜǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎȅǎǘŜƳǎΣ ŀƴŘ ŦƻƻŘ ǎŜŎǳǊƛǘȅΦ ! 

ŦǳǊǘƘŜǊ мф Ǌƛǎƪs ŀǊŜ ŀǎǎŜǎǎŜŘ ŀǎ aƻǊŜ ŀŎǝƻƴ ƴŜŜŘŜŘΦ   

¶ !ƭƳƻǎǘ ƻƴŜ ǘƘƛǊŘ ƻŦ ǘƘŜ Ǌƛǎƪǎ ǊŜǉǳƛǊŜ /ǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴΦ bŜǿ ǎŎƛŜƴǝŬŎ ŜǾƛŘŜƴŎŜ Ƙŀǎ ǊŜŘǳŎŜŘ 

ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ Ƴŀƴȅ ǎŜŎǘƻǊǎΣ ōǳǘ ǘƘŜǊŜ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘ ŜǾƛŘŜƴŎŜ ƎŀǇǎ ƻǊ ǳƴŎŜǊǘŀƛƴǝŜǎ ǘƘŀǘ Ƴǳǎǘ ōŜ 

ŀŘŘǊŜǎǎŜŘ ōŜŦƻǊŜ ǎŜǾŜǊŀƭ ǇƻǘŜƴǝŀƭƭȅ ǎƛƎƴƛŬŎŀƴǘ Ǌƛǎƪǎ Ŏŀƴ ōŜ Ŧǳƭƭȅ ŀǎǎŜǎǎŜŘΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 

ŎŀǎŜǎ ǘƘŜǎŜ Ǌƛǎƪǎ ŀǊŜ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ǎǘǊƻƴƎ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƴŜŜŘ ŦƻǊ ƛƴŎǊŜŀǎŜŘ ŀŘŀǇǘŀǝƻƴ ƛƴ ǘƘŜ ƴŜŀǊπ

ǘŜǊƳ ǿƘƛƭŜ ǘƘŜ ƭƻƴƎŜǊπǘŜǊƳ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘŜ Ǌƛǎƪ ŀǊŜ ƛƴǾŜǎǝƎŀǘŜŘΦ  
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wŀǇƛŘ ŎƘŀƴƎŜǎ ƛƴ ¦Y ŎƭƛƳŀǘŜ 

¢ƘŜ ¦Y ŎƭƛƳŀǘŜ ƛǎ ŎƘŀƴƎƛƴƎ ǊŀǇƛŘƭȅ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇŀŎǘǎ ŀǊŜ ƴƻǿ ŎŀǳǎŜŘ ōȅ ŜȄǘǊŜƳŜǎ ƻŦ ƘŜŀǘ ŀƴŘ ǊŀƛƴŦŀƭƭΣ ŀǎ 

ǿŜƭƭ ŀǎ ŦǊƻƳ ǊƛǎƛƴƎ ǎŜŀ ƭŜǾŜƭǎΦ The UK has warmed by around 0.25 °C per decade since the 1980s and is warming 

faster than the global average. Lƴ нлннΣ ǘƘŜ ¦Y ŜȄǇŜǊƛŜƴŎŜŘ ƛǘǎ ŬǊǎǘ пл ϲ/ ŘŀȅΣ ǾƛǊǘǳŀƭƭȅ ƛƳǇƻǎǎƛōƭŜ ǿƛǘƘƻǳǘ ŎƭƛƳŀǘŜ 

ŎƘŀƴƎŜΦ ! пл ϲ/ Řŀȅ Ƙŀǎ ōŜŎƻƳŜ ŦƻǳǊ ǝƳŜǎ ƳƻǊŜ ƭƛƪŜƭȅ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ǘƘǊŜŜ ŘŜŎŀŘŜǎΦ wŀƛƴŦŀƭƭ Ƙŀǎ ŀƭǎƻ ƛƴŎǊŜŀǎŜŘΣ ǿƛǘƘ 

ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŘŜŎŀŘŜ ōŜƛƴƎ мл҈ ǿŜǧŜǊ ǘƘŀƴ ǘƘŜ мфсмπмффл ŀǾŜǊŀƎŜΣ Ƴƻǎǘƭȅ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎŜǎ ƛƴ ǿƛƴǘŜǊ ǊŀƛƴŦŀƭƭΦ 

¦Y ǎŜŀ ƭŜǾŜƭǎ ƘŀǾŜ ǊƛǎŜƴ ōȅ ƳƻǊŜ ǘƘŀƴ мф ŎƳ ǎƛƴŎŜ мфлм ŀƴŘ ǘƘƛǎ ǊŀǘŜ ƻŦ ƛƴŎǊŜŀǎŜ ƛǎ ŀŎŎŜƭŜǊŀǝƴƎΣ ǿƛǘƘ ǘǿƻ ǘƘƛǊŘǎ ƻŦ 

ǘƘƛǎ ǊƛǎŜ ƛƴ ǘƘŜ ƭŀǎǘ ол ȅŜŀǊǎΦ  

 

CƛƎǳǊŜ 9{мΣ ōŜƭƻǿΣ ǎƘƻǿǎ ŀ ǊŀƴƎŜ ƻŦ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŀƴŘ ŎƭƛƳŀǘŜ ǘǊŜƴŘǎ ŎŀǳǎƛƴƎ ƛƳǇŀŎǘǎ ǘƻ ŀƭƭ ǇŀǊǘǎ ƻŦ ǘƘŜ ¦YΦ In 

many cases it is now possible to estimate how much human driven climate change has altered weather extremes. 

Examples are given in Figure ES1 and further down in Table ES1 (below). 

Figure ES1: Infographic of examples of observed changes in UK climate. 

 

 
 

Human driven climate change is causing warmer, wetter winters and hotter, drier summers in the UK. Further 

changes in climate and extreme weather events are inevitable, but the rate and magnitude of the changes will 

depend on future global emissions (Lowe et al., 2018). More extreme weather events will occur over all parts of the 

UK, but there will be some differences in rates of change at different locations. These future changes will require 

that we adapt. Further details regarding future climate extremes can be found in the State of the Climate Chapter. 

Compound extremes, where impacts are amplified by multiple hazards occurring simultaneously or in close 

succession, are increasing. Hot, dry summers are expected to occur more frequently, reducing river flows and 

worsening drought impacts. At the same time, climate model projections show a sizeable increase in extreme 

compound summer rainfall events, with an increase in heavy rainfall occurring within a short time window, 
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potentially driving more flash flooding. Compound wind and rainfall extremes are projected to increase, driven by 

increased rainfall intensity and a strengthened jet stream. This could potentially cause more damage to 

infrastructure during winter storms. Compound flooding from storm surges and riverine flooding is likely to 

increase, leading to more damage in low lying coastal areas. 

The potential for further changes, associated with earth system tipping points cannot be ruled out. These include 

abrupt or irreversible changes, such as major changes in the circulation of the Atlantic Ocean, which would have a 

major impact on UK extreme weather, or accelerated sea-level rise resulting from more rapid loss of ice from the 

continental ice sheets. The likelihood of these tipping points being triggered over the next few decades remains 

uncertain but will increase with the level of global warming. If triggered many of the impacts of tipping points 

ǿƻƴΩǘ ōŜ Ŧǳƭƭȅ ŜȄǇŜǊƛŜƴŎŜŘ ŦƻǊ ŘŜŎŀŘŜǎ ƻǊ ŜǾŜƴ ŎŜƴǘǳǊƛŜǎΦ  

There is increasing evidence that climate change is already having significant impacts. Increasing evidence 

highlights that changes in the types of extreme weather experienced by the UK are driving many types of impacts. 

Many studies have now directly linked the rising severity and frequency of weather extremes to warming caused by 

greenhouse gases (see Table ES1). Growing consequences of climate change are evident on people, infrastructure 

and nature. 

 

 

 

Table ES1: Summary of recent attribution studies for UK climate hazards. 

Event Date Description  Conclusions  Reference 
Summer 
heatwave 

June-
August 
2025 

Hottest summer on record 
for UK mean temperature 
June-August. 

The probability of 
summer 2025 
temperatures has 
increased by around 70 
times due to human 
induced climate change. 

Logan et al. 2025: 
hctn_summer_2025_
analysis_v1.1.pdf 

Winter 
Storms 

October 
2023- 
March 
2024 

During the winter half-year of 
2023/2024, western Europe 
experienced a series of 
damaging storms. These 
storms led to disruptions 
with exacerbated flood risks. 

Observations and models 
indicate that average 
rainfall on stormy days 
increased by about 20% 
due to human induced 
climate change, or 
equivalently the 
2023/2024 level has 
become ten times more 
likely.  

Kew et al. 2024: 
Autumn and winter 
storm rainfall in the 
UK and Ireland was 
made about 20% 
heavier by human-
caused climate 
change т World 
Weather Attribution 

Wildfires  Summer 
2022 

Hot and dry conditions in 
summer 2022 saw a four-
fold increase in wildfire 
occurrence compared to the 
previous year. The extreme 
heatwave in July saw fires 
across London and parts of 
England. 

At least a 6-fold 
increase  in the 
probability of Very High 
fire weather (conditions 
conducive to fire) in the 
UK due to human 
influence. 

Burton et al 2025 
Environ. Res. Lett. 20 
044003 
DOI 10.1088/1748-
9326/adb764 

https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/climate-science/attribution/hctn_summer_2025_analysis_v1.1.pdf
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/climate-science/attribution/hctn_summer_2025_analysis_v1.1.pdf
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
https://www.worldweatherattribution.org/autumn-and-winter-storms-over-uk-and-ireland-are-becoming-wetter-due-to-climate-change/
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Extreme 
heat 

July 2022 On 19 July 2022, an 
exceptional heatwave 
affecting large parts of the 
UK peaked. It was the first 
time that temperatures of 40 
°C have been observed in 
the UK. 

At least 10 times more 
likely due to human 
induced climate change. 
The likelihood of 40 °C 
has been accelerating 
and we estimate a 50т50 
chance of another 
exceedance in the next 
12 years. 

Zachariah et al. 
2022: Without 
human-caused 
climate change 
temperatures of 
40°C in the UK would 
have been extremely 
unlikely т World 
Weather Attribution 
 
Kay et al. 2025: 
https://doi.org/10.10
02/wea.7741  

Intense 
summer 
downpour  

July 2021 On 4 July 2021, a band of 
high-intensity rain tracked 
across the city of Edinburgh, 
Scotland, releasing an 
intense downpour 
(ћcloudburstќ) directly over 
Edinburgh Castle for about 
15 min. 

The probability of an 
event similar to that 
which occurred in July 
2021 is estimated to be 
about 30% larger due to 
observed warming of the 
climate. 

Tett et al. 2023 
https://doi.org/10.11
75/BAMS-D-22-
0196.1  

Wettest 
Day 

October 
2020 

On October 3, 2020, the UK 
set a new record for the 
country's wettest day. The 
UK recorded 30.0mm of 
rain, on average, across the 
entire UK and this was 
widely reported in the media 
at the time as enough 
rainwater to fill Loch Ness 
(7.6 cubic kilometres). 

The record rainfall of the 
wettest day in year 2020 
is estimated to have 
become about 2.5 times 
more likely  because of 
human induced climate 
change. 

Christidis et al. 2021 
https://doi.org/10.10
02/asl.1033  

  

https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://www.worldweatherattribution.org/without-human-caused-climate-change-temperatures-of-40c-in-the-uk-would-have-been-extremely-unlikely/
https://doi.org/10.1002/wea.7741
https://doi.org/10.1002/wea.7741
https://doi.org/10.1175/BAMS-D-22-0196.1
https://doi.org/10.1175/BAMS-D-22-0196.1
https://doi.org/10.1175/BAMS-D-22-0196.1
https://doi.org/10.1002/asl.1033
https://doi.org/10.1002/asl.1033
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Box ES1 A robust methodology with innovations 

¢Ƙƛǎ ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇŀŎƪŀƎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻŘǳŎŜŘ ŦƻǊ ǘƘŜ /ƭƛƳŀǘŜ /ƘŀƴƎŜ /ƻƳƳƛǘǘŜŜΩǎ ό///ύ 

Fourth Climate Change Risk Assessment ς Independent Assessment (CCRA4-IA) for the UK. The Technical Report 

was produced by a consortium of researchers led by the Met Office. It focuses on the physical risks and 

opportunities to the UK from current and future weather and climate hazards. 

Since CCRA3-IA TR, the methodology has been updated reflecting learning and good practice worldwide. The 

updates provide an opportunity to better account for the changing nature of the risk profile as well as enhancing 

the ways in which the urgency of the findings can be communicated. These updates involved (1) defining a 

smaller but more understandable set of names and descriptions used to define the risks and opportunities, (2) 

extending the assessment of the overall impact or severity of the risk by adding a further Very High magnitude 

category and (3) updating the classification used to estimate the urgency scores from the estimated magnitude. 

In doing so, two new critical categories of action were added, namely Critical action needed and Critical 

investigation, both of which demand a level of urgency above the previous highest category of More action 

needed and Further Investigation. The existence of the new critical categories does not result in a downgrade in 

the urgency of the More action needed and Further investigation category from CCRA3-IA TR, which should be 

taken as seriously as in the previous assessment. Whilst the total number of risk and opportunities has reduced, 

the overall coverage of the risks is similar to that of CCRA3-IA TR. The urgency categories are summarised below. 

¶ Critical action needed: The combination of Very High magnitude risks (or foregone opportunities) 

together with a strong evidence base results in a call for critical new, stronger Government action. 

¶ Critical investigation: The combination of Very High/High magnitude risks (or foregone opportunities) 

together with a poor evidence base calls for Government to prioritise action to reduce uncertainty. This 

category is ranked above More action needed because of the high potential to become Critical action 

needed once the evidence base is strengthened.  

¶ More action needed: A combination of Very High/High magnitude risks (or foregone opportunities) in 

the 2080s or High/Medium magnitude risks/foregone opportunities from present day to the 2050s, and 

High/Medium confidence in the strong evidence base calls for new, stronger Government action.     

¶ Further investigation: A combination of Very High/High magnitude risks (or foregone opportunities) in 

the 2080s or Medium/Low magnitude risks (or foregone opportunities) from the present day till the 

2050s and a poor evidence base. More evidence is required to determine if more action is needed. 

¶ Watching brief: A combination of Low magnitude risks (or foregone opportunities) and a poor evidence 

base. Both the level of risk and evidence in these areas should be kept under review.  

¶ Sustain current action: A combination of Medium/Low magnitude risks (or foregone opportunities) and 

strong confidence in the evidence base. Current or planned levels of activity are appropriate. 

Many risks interact, often in complex ways, which can amplify the magnitude of the impacts caused by weather 

and climate change. However, these interactions remain difficult to quantify and evidence on the magnitude of 

these interactions and their effects remains limited. Unlike previous assessmentsΣ ǎƻƳŜ Ǌƛǎƪǎ ŀǊŜ ΨƛƳǇƻǊǘŜŘΩ ŦǊƻƳ 

outside the UK, e.g., food security and supply chains. These are now treated in the sector chapters. 

Two scenarios of climate change are considered ς a central case based on current policies for regulating global 

emissions of greenhouse gases and reaching global warming of 2 °C above pre-industrial levels by 2050, and a 

high case that could result from either higher emissions or a more sensitive climate response to those emissions, 

with global warming reaching up to 4 °C above pre-industrial levels by 2100. The CCRA4-IA TR prioritises the 

consideration of near-term climate risk such that Critical action needed and Critical investigation are only 

applied for the present day, 2030s and 2050s. 
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/ƭƛƳŀǘŜ Ǌƛǎƪǎ ŀŦŦŜŎǘ ŀƭƭ ǎŜŎǘƻǊǎ ŀŎǊƻǎǎ ŀƭƭ ǇŀǊǘǎ ƻŦ ǘƘŜ ¦Y   

This assessment has considered both the magnitude of risks, and the urgency of action needed to address the risks 

using the method outlined in Box ES1. A set of 41 risks and 2 opportunities have been identified, looking across all 

four nations, from present day to the 2080s. These risks have been structured as best as possible to align with UK 

government policy areas and were defined through engagement with government departments. Each risk has been 

assessed for each nation by leading experts in their respective fields, following a strict methodology that was 

designed in conjunction with the CCC to ensure a consistent approach to the assessment of risk and opportunities 

across five different sectors. The sectors covered are: Health and Wellbeing; Built Environment; Land, Nature, and 

Food; Infrastructure; and Economy. The results have been peer reviewed by a panel of experts and by an open 

process with the wider scientific and policy communities. 

Magnitude of risk to the UK 
The consequences of climate change are being felt across all parts of the UK. While there are some differences in 

risk magnitude between the four nations of the UK, climate change will have negative consequences in the future 

across all nations and for all sectors considered in the risk assessment. 

 

The report finds that all four nations and all sectors have risks at the Very High magnitude (the highest level of 

potential impact) by the 2050s and a significant proportion of the resultant consequences will be felt much sooner. 

In this report we assess that 13 of the 41 risks (equivalent to around 32% of risks) and one of the opportunities (E8: 

Opportunities to UK businesses and financial institutions from delivering adaptation goods and services) are scored 

at the Very High magnitude in at least one nation by the 2050s, even after accounting for planned adaptation and 

in the central climate scenario. A total of 10 risks (around 24% of risks) and one of the opportunities have a Very 

high magnitude across all nations by the 2050s. When the higher climate scenario is considered, the risks increase, 

with some Very High magnitude impacts happening earlier (see Figure ES3). 

 

The consequences of many climate hazards will be experienced even in the near-term. Of the 13 risks (equivalent 

to around 32% of risks) assessed as Very high magnitude in the 2050s, five risks (around 12% of all risks) will have 

reached this threshold by the 2030s with four risks assessed at this level in the present day. The timing of different 

magnitude levels, taken as the highest from any of the four nations and including planned adaptation is shown in 

Figure ES2 below. 
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Figure ES2. Bar chart showing number of risks and opportunities (taking the maximum score across all nations and the case with 
planned adaptation) in the Very High magnitude category for each time period. Blue bars show the number of risks and opportunities in 
the central warming scenario and orange shows the number in the high warming scenario. 

 

 
Urgency of action  
Urgency scores are summarised in Figures ES3 and ES4.  When taken across the UK using the highest component 

score from any of the nations, eight risks (20% of risks) are now judged as Critical action needed (i.e. where there is 

established evidence of Very High risk magnitude combined with the need for critical new, stronger or different 

action planned), with a further 19 risks (46% of risks) identified as More action needed. This means that 66% of all 

risks considered require more action to manage the risk effectively. Additionally, there are 12 risks (29% of risks) 

requiring Critical investigation and two risks (5% of risks) requiring Further investigation. One opportunity is 

assessed as Critical investigation and another as Further investigation. In a significant shift from the previous 

assessment, Sustain current action or Watching brief is judged to be unsuitable for any risks or opportunities when 

viewed across the UK as a whole, although there are two risks (5% of risks) where at least one nation has a Sustain 

current action score. The overall UK urgency scoring for risks, taken as the maximum from all four nations, is 

summarised for each sector in Figure ES4. The urgency scores for the different nations of the UK are shown in more 

detail in Tables E3a-e. 

 

It is useful to note that risks and opportunities within the economy chapter often integrate components from other 

chapters. This wider scope, whilst a real feature of the economy and finance system, means that the High and Very 

High magnitude thresholds (annual damages or forgone opportunities of £ hundreds of millions, and £ billions) are 

reached more easily than in other systems. The Technical Report identifies impacts in the order of billions of 

pounds of damages, or for risks considering the macroeconomy, in the order of 4-8% of UK GDP or tens of billions 

of pounds of damages by the 2080s. While the magnitudes are High in the context of the whole report, they are 

ŎƻƳǇŀǊŀǘƛǾŜƭȅ ƭƻǿ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ¦YΩǎ ƳŀŎǊƻŜŎƻƴƻƳȅ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ǎǘŀōƛƭƛǘȅΦ  
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Figure ES3: Infographic of the urgency of responding to all risks impacting the UK. 
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Figure ES4: Urgency scores for the UK shown for each risk and opportunity. 
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Taking account of all evidence, the authors of this technical report have concluded that the magnitude of impact 

from the risks are higher than that in previous assessments. The percentage of risks in each category in CCRA3-IA 

TR and CCRA4-IA TR are shown in Figure ES5. The increase in future risk has mainly been driven by new evidence of 

accelerating changes in climate and evidence of potential increases in exposure and/or vulnerability. This includes 

recorded events and lived experiences, such as the first summer day warmer than 40 °C and the severe drought in 

ǎǳƳƳŜǊ нлнрΣ ǿƛǘƘ ǘƘŜƛǊ ǊŜǎǳƭǘƛƴƎ ƛƳǇŀŎǘǎΦ Lǘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ /ƭƛƳŀǘŜ /ƘŀƴƎŜ /ƻƳƳƛǘǘŜŜΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ 

progress reports for the UK, Northern Ireland, Scotland and Wales, which conclude that delivery of effective 

adaptation remains limited, with progress too slow to respond to keep up with changing risks.  During the five 

years since the previous report (CCRA3-IA TR), the climate has continued to change, with further evidence of the 

impact of our changing climate accumulating each year. This trend in both climate change and climate impacts will 

undoubtedly continue without substantially increased adaptation efforts. 

Many risks that were previously highlighted as requiring Further investigation are now judged to require Critical 

investigation. The percentage of risks and opportunities in each category in CCRA3-IA TR and CCRA4-IA TR are 

shown in Figure ES5. Additionally, the overwhelming majority of the risks in the Critical investigation category (8 of 

the 12 risks) and one of the opportunities also require (at minimum) action under the More action needed category 

in the present day or 2030s (Table ES2). 

Table ES2: Risks and opportunities rated Critical investigation overall that have at least one time period up to the 2050s that include 
More action needed.  

Risk Code Risk Name Years Rated 
MAN 

BE6 Risks to cultural heritage and landscapes Present, 2030 

BE8 Risks to local resilience planning and emergency service response 
capabilities 

Present, 2030 

N4 Risks to soil ecosystems Present, 2030 

I5 Risks to road transport systems Present, 2030 

E3 Risks to domestic and international supply chains and resource inputs of UK 
businesses 

Present 

E4 Risks to productivity and availability of labour in the UK  Present, 2030 

E6 Risks to public finances Present, 2030 

E7 Risk to household finances Present 

E8 Opportunities to UK businesses and financial institutions from delivering 
adaptation goods and services 

Present, 2030 
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Figure ES5. Percentage of risks and opportunities in each urgency category from CCRA3-IA TR and CCRA4-IA TR. More action needed 
(MAN), Further investigation (FI), Sustain current action (SCA) and Watching brief (WB) have the same meaning in both assessments. 
Critical action needed (CAN) and Critical investigation (CI) are new categories for CCRA4-IA TR.  

 

¢ƘŜ ŜǾƛŘŜƴŎŜ ŦƻǊ ƛƴŦƻǊƳƛƴƎ Ǌƛǎƪǎ ƛƴ ǘƘŜ ¦Y ƛǎ ƛƳǇǊƻǾƛƴƎ ōǳǘ ƎŀǇǎ ǊŜƳŀƛƴΦ 

This Technical Report illustrates that the evidence base has continued to improve since CCRA3-IA TR, but significant 
evidence gaps remain across all five sectors. Often, these pertain to uneven data and evidence availability across 
the four nations, with frequent gaps evident in Scotland, Wales and Northern Ireland, whereas others are due to 
the rapidly changing nature of some of the sectors. In general, as per previous assessments, evidence for current 
levels of risk is stronger than future levels as the uncertainty in local climate change increases over time. 
Additionally, changes in exposure (such as population) and effectiveness of adaptation can be uncertain, impacting 
confidence in the urgency scoring of risks over long-term time horizons. Further research is also needed to better 
understand cascading risks, which remain a major uncertainty but are still poorly quantified in most sectors.  

In quantitative terms, 14 risks (34% of the risks) and both opportunities in this assessment were judged to require 
additional investigation (Further investigation and Critical investigation), with 12 out of 14 risks and one of the 
opportunities in the new Critical investigation category. This compares with 35% in CCRA3-IA TR (Further 
investigation). The new Critical investigation category, which aligns the assessment with the precautionary 
principle, ensures that any risks with the strong potential for impacts of Very High magnitude are not overlooked 
simply due to a lack of current evidence. 

An overall score of Critical investigation needed is based on the risk magnitude and confidence in the evidence 
from present day, the 2030s and 2050s. For these risks, improved evidence is urgently needed to fully establish the 
level of action needed, and especially whether the risk will progress to the Critical action needed category. For 
several of the risks assessed in the Critical investigation category, there is higher confidence in the nearer term 
which means action can be taken now. The risks for which there is a clear case for at least More action needed 
whilst the Critical investigation takes place are shown in Table ES2. 
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Box ES2 Key evidence gaps highlighted for critical investigation across sectors 

The most urgent evidence needs are characterised by the risks with urgency scores of Critical investigation 

needed. These 12 risks and one opportunity are shown in Figure ES4, and Tables ES3. The sector chapters 

provide more detail on the research gaps.   

Several cross-cutting issues are noted, which affect multiple risks in many sectors:  

¶ There are fundamental gaps in climate science understanding, including changes in many types of 

weather extremes, compound and cascading risks and earth system tipping points.   

¶ A major issue is the public availability and ease of access for data on assets, vulnerability and impacts. 

This includes for many public buildings   

¶ Information on adaptation and preparedness messages and their effectiveness is an issue in multiple 

sectors. Metrics for monitoring adaptation progress are limited. Further, information on resilience often 

relies on the experience of specific individuals rather than robust, verifiable systems.  

¶ There is insufficient evidence of systems interdependencies, especially for energy supply and 

transmission, which could affect risk scoring.  

¶ Economic damages in many sectors are often poorly quantified, and there is generally less complete and 

less granular data on economic damages in most of the sectors considered.  
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Table 1E3a: Summary table of the national urgency score for the risks and opportunities in the Health and Wellbeing chapter. The 
urgency scores are abbreviated as follows: Critical action needed ς CAN, Critical investigation ς CI, More action needed ς MAN, Further 
investigation ς FI, Watching brief ς WB, Sustain current action ς SCA. 

ID Risk description England Northern 

Ireland 
Scotland Wales 

Health and Wellbeing 
H1 Risks to people from heat 

CAN CI CAN CAN 

H2 Risks to people from extreme weather, excluding 

heat  MAN MAN MAN MAN 

H3 wƛǎƪǎ ǘƻ ǇŜƻǇƭŜ ŦǊƻƳ ŎƘŀƴƎŜǎ ƛƴ ŀƛǊ ǉǳŀƭƛǘȅ  
CI CI CI CI 

H4 Risks to people from climate-sensitive infectious 

ŘƛǎŜŀǎŜǎ  MAN MAN MAN MAN 

H5 Risks to food safety and nutrition  
FI FI FI FI 

H6 Risks to health and social care delivery  
MAN MAN MAN MAN 
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Table 2E3b: Summary table of the national urgency score for the risks and opportunities in the Built Environment chapter. The urgency 
scores are abbreviated as follows: Critical action needed ς CAN, Critical investigation ς CI, More action needed ς MAN, Further 
investigation ς FI, Watching brief ς WB, Sustain current action ς SCA. 

ID Risk description England Northern 

Ireland 
Scotland Wales 

Built Environment 
BE1 Risks to buildings and communities from heat 

CAN CI CAN CAN 

BE2 Risks to buildings and communities from flooding 
CAN CAN CAN CAN 

BE3 Risks to buildings and communities from coastal 

change  MAN FI FI FI 

BE4 Risks to buildings and communities, excluding from 

heat, flooding and coastal change MAN MAN MAN MAN 

BE5 Risks to indoor environmental quality 
MAN MAN MAN MAN 

BE6 Risks to cultural heritage and landscapes 
CI CI CI CI 

BE7 Risks to facilities delivering public services, excluding 

health and social care MAN FI FI FI 

BE8 Risks to local resilience planning and emergency 

service response capabilities CI CI CI CI 

BE9 Risks to households from changing energy demand 
MAN SCA SCA MAN 
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Table 3E3c: Summary table of the national urgency score for the risks and opportunities in the Land, Nature and Food chapter. The 
urgency scores are abbreviated as follows: Critical action needed ς CAN, Critical investigation ς CI, More action needed ς MAN, Further 
investigation ς FI, Watching brief ς WB, Sustain current action ς SCA. 

ID Risk description England Northern 

Ireland 

Scotland Wales 

Land, Nature, and Food 

N1 Risks to terrestrial and coastal ecosystems 
a!b MAN a!b a!b 

N2 Risks to freshwater ecosystems 
a!b a!b a!b a!b 

N3 Risks to marine ecosystems 
a!b a!b a!b a!b 

N4 Risks to soil ecosystems 
/L /L /L /L 

N5 Risks to natural carbon stores and sequestration  
a!b MAN a!b a!b 

N6 Risks to agriculture  
MAN MAN MAN MAN 

N7 Risks to fisheries and aquaculture  
a!b a!b a!b a!b 

N8 Risks to forestry 
a!b SCA a!b MAN 

N9 Opportunities for agriculture, forestry, fisheries, 

and aquaculture CL CL CL CL 

N10 Risks to food security 
/!b /!b /!b /!b 
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Table 4E3d: Summary table of the national urgency score for the risks and opportunities in the Infrastructure chapter. The urgency 
scores are abbreviated as follows: Critical action needed ς CAN, Critical investigation ς CI, More action needed ς MAN, Further 
investigation ς FI, Watching brief ς WB, Sustain current action ς SCA. 

ID Risk description England Northern 

Ireland 
Scotland Wales 

Infrastructure 
I1 Risks to the delivery of infrastructure services 

from interdependencies with other infrastructure 

systems  
CAN CAN CAN CAN 

I2 Risks to electricity generation  
MAN MAN MAN MAN 

I3 Risks to electricity transmission and distribution 

systems  MAN MAN MAN MAN 

I4 Risks to fuel supply systems  
CI CI CI CI 

I5 Risks to road transport systems  
CI CI CI CI 

I6 Risks to rail transport systems  
MAN MAN MAN MAN 

I7 Risks to aviation and maritime transport systems 
CI CI CI CI 

I8 Risks to digital and communications systems 
FI FI FI FI 

I9 Risks to water supply and wastewater systems 
MAN MAN MAN MAN 

I10 Risks to waste management systems, excluding 

wastewater systems FI FI FI CI 
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Table 5E3e: Summary table of the national urgency score for the risks and opportunities in the Economy chapter. The urgency scores 
are abbreviated as follows: Critical action needed ς CAN, Critical investigation ς CI, More action needed ς MAN, Further investigation ς 
FI, Watching brief ς WB, Sustain current action ς SCA. 

ID Risk description England Northern 

Ireland 
Scotland Wales 

Economy 
E1 Risks to UK Macroeconomic performance and 

stability  CAN CAN CAN CAN 

E2 Risks to domestic and overseas physical assets of 

UK businesses CAN CAN CAN CAN 

E3 Risks to domestic and international supply chains 

and resource inputs of UK businesses CI CI CI CI 

E4 Risks to the productivity and availability of labour 

in the UK CI CI CI CI 

E5 Risks to financial institutions and the financial 

system CAN CAN CAN CAN 

E6 Risks to public finances 
CI CI CI CI 

E7 Risks to household finances 
CI CI CI CI 

E8 Opportunities to UK businesses and financial 

institutions from delivering adaptation goods and 

services 
CI CI CI CI 
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Health and Wellbeing 

Figure ES6: Urban green spaces, such as Kelvingrove Park in Glasgow, can deliver a range of physical and mental health benefits such 
as reducing chronic stress and encouraging exercise. Source: Adobe Stock

 

¢Ƙƛǎ wŜǇƻǊǘ /ŀǊŘ ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ IŜŀƭǘƘ ŀƴŘ ²ŜƭƭōŜƛƴƎ ŎƘŀǇǘŜǊ ƻŦ ǘƘŜ //w!п LƴŘŜǇŜƴŘŜƴǘ !ǎǎŜǎǎƳŜƴǘΩǎ 
Technical Report, including an overview of each of the risks assessed as requiring the most urgent action or 
investigation. Full details including regional variations can be found in the chapter. 

Chapter summary 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊŜǎŜƴǘǎ ŀ ƳŀƧƻǊ ǘƘǊŜŀǘ ǘƻ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎ ƻŦ ǾǳƭƴŜǊŀōƭŜ ƎǊƻǳǇǎ ƛƴ ǘƘŜ ¦YΣ ǎǳŎƘ ŀǎ ȅƻǳƴƎ 
ŎƘƛƭŘǊŜƴΣ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜΣ ǇǊŜƎƴŀƴǘ ǇŜƻǇƭŜΣ ǇŜƻǇƭŜ ǿƛǘƘ ǳƴŘŜǊƭȅƛƴƎ ƘŜŀƭǘƘ ŎƻƴŘƛǝƻƴǎΣ ŀƴŘ ǳƴŘŜǊǇǊƛǾƛƭŜƎŜŘ ŀƴŘ 
ƳƛƴƻǊƛǘȅ ƎǊƻǳǇǎΦ ¢ƘŜ Ǌƛǎƪǎ ŀǊŜ ōƻǘƘ ŘƛǊŜŎǘΣ ǘƘǊƻǳƎƘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƛƳǇŀŎǘǎ ǎǳŎƘ ŀǎ ƘŜŀǘǿŀǾŜǎ ƻǊ 
ƅƻƻŘƛƴƎΣ ŀƴŘ ƛƴŘƛǊŜŎǘΣ ǎǳŎƘ ŀǎ ǘƘǊƻǳƎƘ ǘƘŜ ǎǇǊŜŀŘ ƻŦ ƴƻǾŜƭ ŘƛǎŜŀǎŜǎΦ  

¶ ¢ƘŜ ƴŜŜŘ ŦƻǊ ŀŎǝƻƴ ƻƴ Ǌƛǎƪǎ ǘƻ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎ Ƙŀǎ ōŜŎƻƳŜ ƳƻǊŜ ǳǊƎŜƴǘ ŘǳŜ ǘƻ ƴŜǿ ŜǾƛŘŜƴŎŜ ŀƴŘ 
ŎƻƴǝƴǳŜŘ ǿŀǊƳƛƴƎ ƛƴ ǘƘŜ ŬǾŜ ȅŜŀǊǎ ǎƛƴŎŜ ǘƘŜ ǇǊŜǾƛƻǳǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ ό//w!оπL! ¢wύΦ  

¶ 9ȄǘǊŜƳŜ ƘŜŀǘ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊ ǿƘƛŎƘ Ŏŀƴ ǿƻǊǎŜƴ ŀƭƭ ƘŜŀƭǘƘ ǊƛǎƪǎΦ IŜŀǘǿŀǾŜǎ ƛƴŎǊŜŀǎŜ ƘƻǎǇƛǘŀƭ 
ŀŘƳƛǎǎƛƻƴǎΣ ǿƻǊǎŜƴ ŀƛǊ ǉǳŀƭƛǘȅΣ ŀƴŘ ǎǘǊŀƛƴ ƘŜŀƭǘƘŎŀǊŜ ǎŜǊǾƛŎŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƻǾŜǊƘŜŀǝƴƎ ƛƴŎƛŘŜƴǘǎ ƛƴ 
ƘƻǎǇƛǘŀƭǎ ƛƴ 9ƴƎƭŀƴŘ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ро҈ ƛƴ ǘƘŜ ƭŀǎǘ ǘŜƴ ȅŜŀǊǎΦ IŜŀǘπǊŜƭŀǘŜŘ ŘŜŀǘƘǎ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ǘƻ 
ǇƻǘŜƴǝŀƭƭȅ ǘǊƛǇƭŜ ōȅ ǘƘŜ нлулǎ όIмύΦ  

¶ CƭƻƻŘƛƴƎ ƛǎ ŀ ƳŀƧƻǊ Ǌƛǎƪ ǘƻ ǇǳōƭƛŎ ƘŜŀƭǘƘ ƛƴ ǘƘŜ ¦Y ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŜǾƛŘŜƴŎŜ ǎƘƻǿƛƴƎ ƛǘ ŎŀǳǎŜǎ ƭƻƴƎπǘŜǊƳ 
ƳŜƴǘŀƭ ƘŜŀƭǘƘ ƛǎǎǳŜǎΦ !ōƻǳǘ му ǇŜƻǇƭŜ ǇŜǊ ȅŜŀǊ ŘƛŜ ƛƴ ƅƻƻŘǎ ƛƴ 9ƴƎƭŀƴŘ ŀƴŘ ǘƘƛǎ ŎƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƻ ŀōƻǳǘ нф 
ǇŜƻǇƭŜ ǇŜǊ ȅŜŀǊ ōȅ ǘƘŜ нлрлǎΣ ŀŎŎƻǳƴǝƴƎ ŦƻǊ ǇƻǇǳƭŀǝƻƴ ƎǊƻǿǘƘ όIнύΦ  

¶ tƻƻǊ ŀƛǊ ǉǳŀƭƛǘȅ ƛǎ ƘŀǊƳŦǳƭ ŦƻǊ ƘŜŀƭǘƘΦ Lǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ǳƴŎƭŜŀǊ Ƙƻǿ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ 
ǿƛƭƭ ŀƭǘŜǊ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ŀƴŘ ǘƘƛǎ ǳǊƎŜƴǘƭȅ ƴŜŜŘǎ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘΦ 

¶ 9ƳŜǊƎƛƴƎ ƛƴŦŜŎǝƻǳǎ ŘƛǎŜŀǎŜǎ ŀǊŜ ŀ ƎǊƻǿƛƴƎ ŎƻƴŎŜǊƴ όIпύΦ IƛƎƘŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ŎƘŀƴƎƛƴƎ ǊŀƛƴŦŀƭƭ 
ǇŀǧŜǊƴǎ ǿƛƭƭ ǎǇǊŜŀŘ ŘƛǎŜŀǎŜǎ ǊŀǊŜƭȅ ǎŜŜƴ ōŜŦƻǊŜ ƛƴ ǘƘŜ ¦YΣ ƭƛƪŜ ²Ŝǎǘ bƛƭŜ ǾƛǊǳǎΣ ǝŎƪπōƻǊƴŜ ŜƴŎŜǇƘŀƭƛǝǎ ŀƴŘ 
ŘŜƴƎǳŜ ŦŜǾŜǊΣ ǎƻƳŜ ƻŦ ǿƘƛŎƘ ŎƻǳƭŘ ōŜŎƻƳŜ ŜƴŘŜƳƛŎ ƛƴ [ƻƴŘƻƴ ōȅ ǘƘŜ нлслǎΦ 

¶ aŀƴȅ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ ŦƻǊ ƘŜŀƭǘƘ ǊŜƭȅ ƻƴ ƛƳǇǊƻǾƛƴƎ ŀƴŘ ŜȄǇŀƴŘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎǳŎƘ ŀǎ ŎƘƛƭŘŎŀǊŜ 
ŦŀŎƛƭƛǝŜǎΣ ǎŎƘƻƻƭǎΣ ƘƻǎǇƛǘŀƭǎ ŀƴŘ ǎƻŎƛŀƭ ŎŀǊŜ ǎǘǊǳŎǘǳǊŜǎΣ ŀƴŘ ǘƘŜǎŜ ŀǊŜ ǘƘŜƳǎŜƭǾŜǎ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŜȄǘǊŜƳŜ 
ŎƭƛƳŀǘŜ ŜǾŜƴǘǎ όIсύΦ ²ƘƛƭŜ bI{ ƻǊƎŀƴƛȊŀǝƻƴǎ ƘŀǾŜ ŎƭƛƳŀǘŜ ǇƭŀƴǎΣ ŀŘŀǇǘŀǝƻƴ ƛǎ ǳƴŜǾŜƴΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ŎŀǊŜ 
ƘƻƳŜǎ ŀƴŘ ǇǊƛƳŀǊȅ ŎŀǊŜΦ 

¶ {ǘǊƻƴƎ ŜǾƛŘŜƴŎŜ ǎƘƻǿǎ ǘƘŀǘ ŀŘŀǇǘŀǝƻƴ ǎǘǊŀǘŜƎƛŜǎ ōŀǎŜŘ ŀǊƻǳƴŘ ƎǊŜŜƴ ŀƴŘ ōƭǳŜ ǎǇŀŎŜǎ όǎǳŎƘ ŀǎ ǇŀǊƪǎΣ 
ŦƻǊŜǎǘǎΣ ƭŀƪŜǎ ŀƴŘ Ŏƻŀǎǘǎύ Ŏŀƴ ǇǊŜǎŜƴǘ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ŎƭƛƳŀǘŜ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘƘ ό.ƻȄ оΦмύΦ CƻǊ 
ŜȄŀƳǇƭŜΣ ǇŀǊƪǎ ƛƴ ŎƛǝŜǎ ǊŜŘǳŎŜ ǘƘŜ ǳǊōŀƴ ƘŜŀǘ ƛǎƭŀƴŘ ŜũŜŎǘ ŀƴŘ ǇǊƻǾƛŘŜ ǎǇŀŎŜ ŦƻǊ ǊŜŎǊŜŀǝƻƴΦ 

https://stock.adobe.com/uk/images/glasgow-kelvingrove-park/246600615
https://stock.adobe.com/uk/images/glasgow-kelvingrove-park/246600615
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LƴŎǊŜŀǎŜǎ ƛƴ ƘŜŀǘ ŀƴŘ ŜȄǘǊŜƳŜ ƘŜŀǘ ǇƻǎŜ ŀ ǎƛƎƴƛŬŎŀƴǘ ƘŜŀƭǘƘ ǘƘǊŜŀǘΦ Lǘ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ŘƛǎŜŀǎŜǎΣ ŀũŜŎǘǎ ƳŜŘƛŎŀǝƻƴ 
ŜŶŎŀŎȅ ŀƴŘ Ŏŀƴ ƛƳǇŀŎǘ ǿŜƭƭōŜƛƴƎ ǘƘǊƻǳƎƘ ƭŀŎƪ ƻŦ ǎƭŜŜǇΦ ±ǳƭƴŜǊŀōƭŜ ƎǊƻǳǇǎ ǎǳŎƘ ŀǎ ƻƭŘŜǊ ǇŜƻǇƭŜ ŀƴŘ ǘƘƻǎŜ ǿƛǘƘ 
ǳƴŘŜǊƭȅƛƴƎ ƘŜŀƭǘƘ ŎƻƴŘƛǝƻƴǎ ŀǊŜ ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ ŀũŜŎǘŜŘ ōȅ ŜȄǘǊŜƳŜ ƘŜŀǘΦ  

¶ IƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜǎ ǊŜǎǳƭǘ ƛƴ ǘƘƻǳǎŀƴŘǎ ƻŦ ŘŜŀǘƘǎ ǇŜǊ ȅŜŀǊ ƛƴ ǘƘŜ ¦YΦ ¢ƘŜǊŜ ƛǎ ƎǊƻǿƛƴƎ ŜǾƛŘŜƴŎŜ ƻŦ ƭƛƴƪǎ ǘƻ 
ǎǇŜŎƛŬŎ ŘƛǎŜŀǎŜǎΣ ǎǳŎƘ ŀǎ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊΣ ǊŜǎǇƛǊŀǘƻǊȅ ŀƴŘ ǊŜƴŀƭ ŘƛǎŜŀǎŜǎΣ ŀǎ ǿŜƭƭ ŀǎ ƴŜƎŀǝǾŜ ƳŜƴǘŀƭ ƘŜŀƭǘƘ 
ƻǳǘŎƻƳŜǎΦ [ƻƴƎπǘŜǊƳ Řŀǘŀ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŎƘǊƻƴƛŎ ƘŜŀǘ ŜȄǇƻǎǳǊŜ ƛƳǇŀŎǘǎΦ IŜŀǘπǊŜƭŀǘŜŘ 
ƳƻǊǘŀƭƛǘȅ ƛǎ ƎŜƴŜǊŀƭƭȅ ƘƛƎƘŜǊ ƛƴ [ƻƴŘƻƴ ŀƴŘ {ƻǳǘƘ 9ŀǎǘ 9ƴƎƭŀƴŘΦ 

¶ IŜŀǘπǊŜƭŀǘŜŘ ŘŜŀǘƘǎ ŀŎǊƻǎǎ ǘƘŜ ¦Y ŎƻǳƭŘ ǘǊƛǇƭŜ ōȅ ǘƘŜ нлулǎΣ ŘŜǇŜƴŘŜƴǘ ƻƴ ǇƻǇǳƭŀǝƻƴ ƎǊƻǿǘƘ ŀƴŘ 
ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴΦ  

¶ tƻƭƛŎȅ ǊŜǎǇƻƴǎŜǎ ƛƴ 9ƴƎƭŀƴŘ ŀƴŘ {ŎƻǘƭŀƴŘ ŀǊŜ ŦǊŀƎƳŜƴǘŜŘ ŀƴŘ ŀǊŜ ƭŀŎƪƛƴƎ ƛƴ ²ŀƭŜǎ ŀƴŘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ ǎƻ 
ŎǊƛǝŎŀƭ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǾŜǊȅ ƘƛƎƘ Ǌƛǎƪ ǇƻǎŜŘ ōȅ ŜȄǘǊŜƳŜ ƘŜŀǘ ƭŀǘŜǊ ƛƴ ǘƘŜ ŎŜƴǘǳǊȅΦ 

!ƭǘƘƻǳƎƘ ǘƘŜ ŜǾƛŘŜƴŎŜ ƻŦ ŎǊƛǝŎŀƭ ƘŜŀƭǘƘ ƛƳǇŀŎǘǎ ŦǊƻƳ ǇƻƻǊ ŀƛǊ ǉǳŀƭƛǘȅ ŀǊŜ ŎƭŜŀǊΣ ŎŀǳǎƛƴƎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ олΣллл 
ŘŜŀǘƘǎ ǇŜǊ ȅŜŀǊ ƛƴ ǘƘŜ ¦YΣ ƛǘ ƛǎ ǳƴŎƭŜŀǊ Ƙƻǿ ƳǳŎƘ ǘƘŜǎŜ Ŏŀƴ ōŜ ŀǧǊƛōǳǘŜŘ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ŎƻǳƭŘ 
ƛƴǘŜǊŀŎǘ ǿƛǘƘ ŀƛǊ ǉǳŀƭƛǘȅ ƛƴ ƳǳƭǝǇƭŜ ǿŀȅǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜǎ Ŏŀƴ ƛƴŎǊŜŀǎŜ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ƻȊƻƴŜ ŀǘ 
ƎǊƻǳƴŘ ƭŜǾŜƭΣ ƻǊ ŎƘŀƴƎƛƴƎ ǿŜŀǘƘŜǊ ǇŀǧŜǊƴǎ ŎƻǳƭŘ ǘǊŀǇ ƻǊ ƳƻǾŜ Ǉƻƭƭǳǘŀƴǘǎ ƻǾŜǊ ƭŀǊƎŜ ŀǊŜŀǎΦ  

¶ /ǊƛǝŎŀƭ LƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ ǘƘƛǎ Ǌƛǎƪ ŀǎ ǘƘŜǊŜ ƛǎ ƭƛƳƛǘŜŘ ŜǾƛŘŜƴŎŜ ƻƴ Ƙƻǿ ƳǳŎƘ 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŎǳǊǊŜƴǘƭȅ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ǇƻƻǊ ŀƛǊ ǉǳŀƭƛǘȅ ƻǊ Ƙƻǿ ǘƘƛǎ ŎƻǳƭŘ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ  

Aside from heat, flooding causes the most widespread health impacts in the UK. hǘƘŜǊ Ǌƛǎƪǎ ŦǊƻƳ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ 
ƛƴŎƭǳŘŜ ǘƘƻǎŜ ŦǊƻƳ ŘǊƻǳƎƘǘΣ ǎǘƻǊƳǎ όƛƴŎƭǳŘƛƴƎ ǿƛƴŘΣ Ƙŀƛƭ ŀƴŘ ǘƘǳƴŘŜǊύΣ ǿƛƭŘŬǊŜΣ ŀƴŘ ŎƻƭŘΦ 

¶ /ǳǊǊŜƴǘƭȅΣ сΦм Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ¦Y ŀǊŜ ŀǘ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎ ŀƴŘ ǘƘƛǎ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ǊƛǎŜ ǎƛƎƴƛŬŎŀƴǘƭȅ 
ǿƛǘƘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ IŜŀƭǘƘ Ŏƻǎǘǎ ŦǊƻƳ ƅƻƻŘƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ŦƻǊ ƳŜƴǘŀƭ ƘŜŀƭǘƘΣ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ŜǎǝƳŀǘŜŘ ǘƻ ōŜ 
ƘǳƴŘǊŜŘǎ ƻŦ Ƴƛƭƭƛƻƴǎ ƻŦ ǇƻǳƴŘǎ ŀƴƴǳŀƭƭȅΦ  

¶ /ƻƭŘ ǿŜŀǘƘŜǊ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ǇƻǎŜ ŀ Ǌƛǎƪ ǘƻ ƘŜŀƭǘƘ ƛƴ ǘƘŜ ¦Y ς ŘŜǎǇƛǘŜ ǿƛƴǘŜǊǎ ƎŜǩƴƎ ǿŀǊƳŜǊΣ ƳƻŘŜǊŀǘŜ 
ŎƻƭŘ ŜǾŜƴǘǎ ŀƭƻƴŜ ǿƛƭƭ ǊŜƳŀƛƴ ŀ ƎǊŜŀǘŜǊ ƘŜŀƭǘƘ Ǌƛǎƪ ǘƘŀƴ ƘŜŀǘ ǳƴǝƭ ŀǘ ƭŜŀǎǘ ǘƘŜ нлтлǎΦ  

¶ 5ǊƻǳƎƘǘǎ ŀƴŘ ǿƛƭŘŬǊŜ ŀǊŜ ƭŜǎǎ ǿŜƭƭ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ ¦Y ōǳǘ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƎǊƻǿΣ ǿƛǘƘ ƛƴŘƛǊŜŎǘ ƘŜŀƭǘƘ 
ŎƻƴǎŜǉǳŜƴŎŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǎƛƎƴƛŬŎŀƴǘ ƴǳƳōŜǊǎ ƻŦ ŦŀǊƳŜǊǎ ƘŀǾŜ ǊŜǇƻǊǘŜŘ ŦŜŜƭƛƴƎ ŀƴȄƛƻǳǎ ŀƴŘ ŘŜǇǊŜǎǎŜŘ 
ŘǳǊƛƴƎ ǊŜŎŜƴǘ ǇŜǊƛƻŘǎ ƻŦ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊΦ 

¶ aƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ŀǎ ŎǳǊǊŜƴǘ ŀƴŘ ǇƭŀƴƴŜŘ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ ŀǊŜ ƭƛƳƛǘŜŘΣ ƛƴ ǇŀǊǝŎǳƭŀǊ ǘƘŜǊŜ ƛǎ ŀƴ 
ŜǾƛŘŜƴŎŜ ƎŀǇ ŀǊƻǳƴŘ ƘŜŀƭǘƘ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ƴƻƴπƅƻƻŘπǊŜƭŀǘŜŘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊΦ 

  

H3: Risks to people from changes in air quality 
CRITICAL  
INVESTIGATION 

H2: Risks to people from extreme weather, excluding heat 
MORE 
ACTION 
NEEDED 

H1: Risks to people from heat 
CRITICAL  
ACTION  
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IƛƎƘŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ŎƘŀƴƎƛƴƎ ǊŀƛƴŦŀƭƭ ǇŀǧŜǊƴǎ ǿƛƭƭ ƛƳǇǊƻǾŜ ŎƻƴŘƛǝƻƴǎ ŦƻǊ ŘƛǎŜŀǎŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ǎǳǊǾƛǾŀƭ 
ŀƴŘ ŎƻǳƭŘ ƭŜŀŘ ǘƻ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ƴƻǾŜƭ ŘƛǎŜŀǎŜǎ ŀƴŘ ǇŜǎǘǎ ŀŎǊƻǎǎ ǘƘŜ ¦YΦ  

¶ ¢ƘŜǊŜ ƛǎ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ƙŀǎ ƛƳǇǊƻǾŜŘ ŎƻƴŘƛǝƻƴǎ ƛƴ ǘƘŜ ¦Y ŦƻǊ ǎƻƳŜ ŘƛǎŜŀǎŜπŎŀǳǎƛƴƎ 
ōŀŎǘŜǊƛŀΣ ǎǳŎƘ ŀǎ /ŀƳǇȅƭƻōŀŎǘŜǊΣ {ŀƭƳƻƴŜƭƭŀ ŀƴŘ ±ƛōǊƛƻΦ 

¶ aƻǎǉǳƛǘƻπōƻǊƴŜ ŘƛǎŜŀǎŜǎ ŀǊŜ ŀƴ ŜƳŜǊƎƛƴƎ Ǌƛǎƪ ƛƴ ǘƘŜ ¦YΦ ²Ŝǎǘ bƛƭŜ ±ƛǊǳǎ ǊŜŎŜƴǘƭȅ ŀǇǇŜŀǊŜŘ ƛƴ ǘƘŜ ¦Y ŦƻǊ 
ǘƘŜ ŬǊǎǘ ǝƳŜΣ ƭƛƪŜƭȅ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  

¶ ¢ƘŜ !ǎƛŀƴ ǝƎŜǊ Ƴƻǎǉǳƛǘƻ ό!Φ ŀƭōƻǇƛŎǘǳǎύ Ƴŀȅ ŜǎǘŀōƭƛǎƘ ŀŎǊƻǎǎ 9ƴƎƭŀƴŘ ōȅ ǘƘŜ нлплǎ ŀƴŘ ƻǘƘŜǊ ¦Y ƴŀǝƻƴǎ 
ōȅ ǘƘŜ нлслǎΦ 5ŜƴƎǳŜ ŦŜǾŜǊ ŎƻǳƭŘ ōŜŎƻƳŜ ŜƴŘŜƳƛŎ ƛƴ [ƻƴŘƻƴ ōȅ ǘƘŜ нлслǎΦ  

¶ {ƛƎƴƛŬŎŀƴǘ ŜǾƛŘŜƴŎŜ ƎŀǇǎ ŜȄƛǎǘ ŀǊƻǳƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŦǳǘǳǊŜ Ǌƛǎƪǎ ŀŎǊƻǎǎ ŘƛũŜǊŜƴǘ ƴŀǝƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ 
ŦǊƻƳ ŜƳŜǊƎƛƴƎ ŘƛǎŜŀǎŜǎΦ 

¶ !ƭǘƘƻǳƎƘ ǘƘŜ ¦Y .ƛƻƭƻƎƛŎŀƭ {ŜŎǳǊƛǘȅ {ǘǊŀǘŜƎȅ ƻũŜǊǎ ŀ ŦƻǳƴŘŀǝƻƴ ǘƻ ƳŀƪŜ ǘƘŜ ¦Y ǊŜǎƛƭƛŜƴǘ ǘƻ ōƛƻƭƻƎƛŎŀƭ 
ǘƘǊŜŀǘǎΣ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƭƛƳƛǘŜŘ ŜǾƛŘŜƴŎŜ ƻŦ ŜũŜŎǝǾŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ 
ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴ ŀŎǊƻǎǎ ǘƘŜ ¦YΦ  

¢ƘŜ Ŏƻƴǝƴǳƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ƘŜŀƭǘƘŎŀǊŜ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ǘƘǊŜŀǘŜƴŜŘ ōȅ ǘƘŜ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎΣ ƻǾŜǊƘŜŀǝƴƎΣ ŀƴŘ 
ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΣ ǿƘƛŎƘ ŘƛǎǊǳǇǘ ǎŜǊǾƛŎŜǎΣ ŘŀƳŀƎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀƴŘ ǎǘǊŀƛƴ ǎǘŀũΦ  

¶ hǾŜǊƘŜŀǝƴƎ ƛƴŎƛŘŜƴǘǎ ƛƴ 9ƴƎƭƛǎƘ ƘƻǎǇƛǘŀƭǎ ƛƴŎǊŜŀǎŜŘ ōȅ ро҈ ŦǊƻƳ нлмс ǘƻ нлнпΣ ǿƛǘƘ ǘƘŜ Wǳƭȅ нлнн 
ƘŜŀǘǿŀǾŜ ŎŀǳǎƛƴƎ ǘǊŜŀǘƳŜƴǘ ŘŜƭŀȅǎ ŀƴŘ L¢ ƻǳǘŀƎŜǎ ŀǘ DǳȅΩǎ ŀƴŘ {ǘ ¢ƘƻƳŀǎΩ IƻǎǇƛǘŀƭ ƛƴ [ƻƴŘƻƴΦ {ǳǇǇƭȅ 
ŎƘŀƛƴ ŘƛǎǊǳǇǝƻƴǎ ŦǊƻƳ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ǿƛƭƭ ŎƻƳǇƻǳƴŘ ǘƘŜǎŜ ǊƛǎƪǎΦ  

¶ !ōƻǳǘ нс҈ ƻŦ ƘŜŀƭǘƘ ŦŀŎƛƭƛǝŜǎ ƛƴ ǘƘŜ ¦Y ŀǊŜ ŀǘ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎ τ ŦƻǊ ŜȄŀƳǇƭŜΣ {ǘƻǊƳ /ƛŀǊŀƴ ǊŜǎǳƭǘŜŘ ƛƴ 
ǿŀǊŘ ŎƭƻǎǳǊŜǎ ŀƴŘ ǇŀǝŜƴǘ ǊŜƭƻŎŀǝƻƴǎ ŀǘ ¦ƭǎǘŜǊ IƻǎǇƛǘŀƭ ŘǳǊƛƴƎ τ ŀƴŘ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ǊŜŀŎƘ он҈ ōȅ ǘƘŜ 
нлрлǎΦ  

¶ !ƭǘƘƻǳƎƘ bI{ ƻǊƎŀƴƛȊŀǝƻƴǎ Ƴǳǎǘ ǇǊƻŘǳŎŜ ŎƭƛƳŀǘŜπŦƻŎǳǎŜŘ DǊŜŜƴ tƭŀƴǎΣ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ŀǎ 
ŀŘŀǇǘŀǝƻƴ ǊŜƳŀƛƴǎ ǳƴŜǾŜƴΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ŎŀǊŜ ƘƻƳŜ ǎŜǩƴƎǎΦ  

¶ !ŘŘǊŜǎǎƛƴƎ ǘƘŜ ƎŀǇǎ ƛŘŜƴǝŬŜŘ ƛƴ ǘƘŜ CƻǳǊǘƘ IŜŀƭǘƘ ŀƴŘ /ƭƛƳŀǘŜ !ŘŀǇǘŀǝƻƴ wŜǇƻǊǘ όнлнрύ ǿƻǳƭŘ 
ǎǘǊŜƴƎǘƘŜƴ ǊŜǎƛƭƛŜƴŎŜ ƛƴ ƘŜŀƭǘƘ ǎŜŎǘƻǊ ŀƴŘ ǊŜŘǳŎŜ ŦǳǘǳǊŜ ǊƛǎƪΦ 

  

H4: Risks to people from climate-sensitive infectious diseases 
MORE 
ACTION 
NEEDED 

H6: Risks to health and social care delivery  
MORE 
ACTION 
NEEDED 
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Built Environment 

Figure ES7: Flooding by the River Severn in Bridgnorth, Shropshire, in March 2020, a few weeks after Storm Dennis resulted in severe 
property damage and evacuations. Flooding is a major and growing risk for communities across the UK. Image credit: Adobe Stock

 

¢Ƙƛǎ wŜǇƻǊǘ /ŀǊŘ ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ .ǳƛƭǘ 9ƴǾƛǊƻƴƳŜƴǘ ŎƘŀǇǘŜǊ ƻŦ ǘƘŜ //w!п LƴŘŜǇŜƴŘŜƴǘ !ǎǎŜǎǎƳŜƴǘΩǎ 
¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘΣ ƛƴŎƭǳŘƛƴƎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜ Ǌƛǎƪǎ ŀǎǎŜǎǎŜŘ ŀǎ ǊŜǉǳƛǊƛƴƎ ǘƘŜ Ƴƻǎǘ ǳǊƎŜƴǘ ŀŎǝƻƴ ƻǊ 
ƛƴǾŜǎǝƎŀǝƻƴΦ Cǳƭƭ ŘŜǘŀƛƭǎ ƛƴŎƭǳŘƛƴƎ ǊŜƎƛƻƴŀƭ ǾŀǊƛŀǝƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊΦ 

Chapter summary 

¢ƘŜ ¦YΩǎ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘΣ ŜƴŎƻƳǇŀǎǎƛƴƎ ōƻǘƘ ǊŜǎƛŘŜƴǝŀƭ ŀƴŘ ƴƻƴπǊŜǎƛŘŜƴǝŀƭ ōǳƛƭŘƛƴƎǎ ŀŎǊƻǎǎ ǳǊōŀƴ ŀƴŘ ǊǳǊŀƭ 
ƭŀƴŘǎŎŀǇŜǎΣ ŦŀŎŜǎ ƳƻǳƴǝƴƎ Ǌƛǎƪǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢ƘŜǎŜ Ǌƛǎƪǎ ŀǊŜ ǳƴŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘΣ ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ 
ŀũŜŎǝƴƎ ǾǳƭƴŜǊŀōƭŜ ǇƻǇǳƭŀǝƻƴǎ ƛƴ ŘŜǇǊƛǾŜŘ ƴŜƛƎƘōƻǳǊƘƻƻŘǎ ŀƴŘ ƛǎƻƭŀǘŜŘ ŎƻƳƳǳƴƛǝŜǎΦ  

¶ hǾŜǊƘŜŀǝƴƎ ŀƴŘ ƅƻƻŘƛƴƎ ŀǊŜ ǘƘŜ Ƴƻǎǘ ŎǊƛǝŎŀƭ Ǌƛǎƪǎ ŦƻǊ ōǳƛƭŘƛƴƎǎ ŀƴŘ ŎƻƳƳǳƴƛǝŜǎΣ ǿƛǘƘ Ƴƛƭƭƛƻƴǎ ƻŦ ǇŜƻǇƭŜ 
ŀƭǊŜŀŘȅ ŀũŜŎǘŜŘ ŀŎǊƻǎǎ ǘƘŜ ¦Y ό.9мΣ .9нύΦ 

¶ tǊƻƭƻƴƎŜŘ ƻǾŜǊƘŜŀǝƴƎ ƛƴ ōǳƛƭŘƛƴƎǎ ƭŜŀŘǎ ǘƻ ƘŜŀƭǘƘ ƛǎǎǳŜǎ ŀƴŘ ŎŀǎŎŀŘƛƴƎ ŜũŜŎǘǎ ό.9мύΦ CƻǊ ƛƴǎǘŀƴŎŜΣ 
ƻǾŜǊƘŜŀǝƴƎ ƛƳǇŀŎǘǎ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ ŎƻƳŦƻǊǘ ƻŦ ǇŜƻǇƭŜ ƛƴ ƘƻƳŜǎΣ ǿƻǊƪǇƭŀŎŜǎ ŀƴŘ ǇǳōƭƛŎ ōǳƛƭŘƛƴƎǎΣ ǎǳŎƘ ŀǎ 
ǇǊƛǎƻƴǎ ŀƴŘ ǎŎƘƻƻƭǎΦ IŜŀǘ Ŏŀƴ ƭƻǿŜǊ ǇǊƻŘǳŎǝǾƛǘȅ ŀƴŘ ŎƻƎƴƛǝǾŜ ǇŜǊŦƻǊƳŀƴŎŜΣ ǿƛǘƘ ŜǾƛŘŜƴŎŜ ǎƘƻǿƛƴƎ ǘƘŀǘ 
ŀŎŀŘŜƳƛŎ ǘŜǎǘ ǎŎƻǊŜǎ ƛƴ ǎŎƘƻƻƭǎ ƘŀǾŜ ōŜŜƴ ŀũŜŎǘŜŘ ό.9тύΦ 9ƴŜǊƎȅ ŘŜƳŀƴŘ ŦǊƻƳ ŎƻƻƭƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛǎ 
ǇǊƻƧŜŎǘŜŘ ǘƻ ǊƛǎŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ōǳǘ Ŏŀƴ ōŜ ǇŀǊǝŀƭƭȅ ƻũǎŜǘ ōȅ ǇŀǎǎƛǾŜ ŎƻƻƭƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ό.9фύΦ 

¶ /ǳǊǊŜƴǘ ƅƻƻŘ Ǌƛǎƪ ƛǎ ƘƛƎƘ ŀƴŘ ǿƛƭƭ ǿƻǊǎŜƴ ŀŎǊƻǎǎ ŀƭƭ ƴŀǝƻƴǎΣ ǿƛǘƘ сΦо Ƴƛƭƭƛƻƴ ŜȄƛǎǝƴƎ ǇǊƻǇŜǊǝŜǎ ƛƴ ƅƻƻŘπ
Ǌƛǎƪ ŀǊŜŀǎ ƛƴ 9ƴƎƭŀƴŘΣ прΣллл ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ пллΣллл ƛƴ {ŎƻǘƭŀƴŘΣ ŀƴŘ нпрΣмлл ƛƴ ²ŀƭŜǎ ό.9нύΦ aƻǊŜ 
ƛƴǘŜƴǎŜ ǊŀƛƴŦŀƭƭ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŀƴŘ ǊƛǾŜǊ ƅƻƻŘƛƴƎΣ ǘƘǊŜŀǘŜƴƛƴƎ ǇŜƻǇƭŜΩǎ ƘƻƳŜǎΣ 
ŜǎǎŜƴǝŀƭ ǎŜǊǾƛŎŜǎ ό.9тύ ŀƴŘ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜ ŦŀŎƛƭƛǝŜǎ ό.9уύΦ 

¶ bŜǿ ŜǾƛŘŜƴŎŜ ǎƘƻǿǎ ǘƘŀǘ ǎƻƳŜ Ǌƛǎƪǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ƘŀǾŜ ƎǊŜŀǘŜǊ ƛƳǇŀŎǘǎ ǘƘŀƴ ǇǊŜǾƛƻǳǎƭȅ 
ǘƘƻǳƎƘǘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƛƴŎǊŜŀǎŜŘ ǎǳōǎƛŘŜƴŎŜ ŦǊƻƳ ǊŜŘǳŎŜŘ ǎǳƳƳŜǊ ǊŀƛƴŦŀƭƭ ό.9пύΦ  

¶ !ŘŀǇǝƴƎ ǘƘŜ ¦YΩǎ ōǳƛƭŘƛƴƎ ǎǘƻŎƪ ǘƻ ŀŘŘǊŜǎǎ ƭƻƴƎπǘŜǊƳ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ǇǊŜǎŜƴǘǎ ǎƛƎƴƛŬŎŀƴǘ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ 
ƳƻǊŜ ŀŎǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ŀŎǊƻǎǎ ŀƭƭ Ǌƛǎƪǎ ƛƴ ǘƘƛǎ ǎŜŎǘƻǊΦ !ƴ ƛƳǇƻǊǘŀƴǘ ƎŀǇ ƛǎ ŀǊƻǳƴŘ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴǎ ŦƻǊ 
ŜȄƛǎǝƴƎ ōǳƛƭŘƛƴƎǎΦ 

¶ aƻǊŜ ŜǾƛŘŜƴŎŜ ƻŦ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƻŦ ǘƘŜ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴ 
ŀǊŜ ƴŜŜŘŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŎƻǳƴǘǊƛŜǎΣ ǇŀǊǝŎǳƭŀǊƭȅ {ŎƻǘƭŀƴŘΣ ²ŀƭŜǎΣ ŀƴŘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ ǿƘŜǊŜ ƎŀǇǎ ŜȄƛǎǘ 
ŀŎǊƻǎǎ ǎŜǾŜǊŀƭ ǊƛǎƪǎΦ IƻǿŜǾŜǊΣ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻǊ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ŀŘŀǇǘŀǝƻƴ ƛƴ ŀƴȅ ƻƴŜ 
ƴŀǝƻƴ ƛǎ ƻƊŜƴ ǊŜƭŜǾŀƴǘ ŀŎǊƻǎǎ ǘƘŜ ǿƘƻƭŜ ¦Y ŀƴŘ ǎƻ ŜǾƛŘŜƴŎŜ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǿƘƛŎƘ ǘƻ Ǉƭŀƴ ŀŎǝƻƴΣ ǘŀƪƛƴƎ 
ƛƴǘƻ ŀŎŎƻǳƴǘ ƭƻŎŀƭ ŎƻƴǘŜȄǘΦ  

https://stock.adobe.com/uk/images/flooding-along-the-river-severn-at-bridgnorth-shropshire-uk-march-2020/327416507
https://stock.adobe.com/uk/images/flooding-along-the-river-severn-at-bridgnorth-shropshire-uk-march-2020/327416507
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wƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ƘŜŀǘǿŀǾŜǎ ŀǊŜ ƻǾŜǊƘŜŀǝƴƎ ōǳƛƭŘƛƴƎǎ ŀƴŘ ŀƭǊŜŀŘȅ ƛƳǇŀŎǝƴƎ ƳƛƭƭƛƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ 
9ƴƎƭŀƴŘΦ aƻǎǘ ŜȄƛǎǝƴƎ ōǳƛƭŘƛƴƎǎ ƛƴ ǘƘŜ ¦Y ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǎǝƭƭ ōŜ ƛƴ ǳǎŜ ƛƴ ǘƘŜ ƳƛŘπǘƻπƭŀǘŜ ŎŜƴǘǳǊȅΣ ŀƴŘ Ƴŀƴȅ ŀǊŜ 
ǇƻƻǊƭȅ ŀŘŀǇǘŜŘ ǘƻ ǘƘŜ ŜȄǘǊŜƳŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŜȄǇŜŎǘŜŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ 

¶ aƛƭƭƛƻƴǎ ƻŦ ǇŜƻǇƭŜ ŀǊŜ ŀƭǊŜŀŘȅ ŀũŜŎǘŜŘ ōȅ ƻǾŜǊƘŜŀǝƴƎ ƛƴ ōǳƛƭŘƛƴƎǎΦ Lƴ нлноΣ мн҈ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ƛƴ 9ƴƎƭŀƴŘ 
ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜƛǊ ƘƻƳŜǎ Ǝƻǘ ǳƴŎƻƳŦƻǊǘŀōƭȅ ƘƻǘΦ 

¶ IƻǧŜǊ ǎǳƳƳŜǊǎΣ ƘƛƎƘŜǊ ƴƛƎƘǩƳŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŀƴŘ ǎŜǾŜǊŜ ƘŜŀǘǿŀǾŜǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜ 
ǿƛƭƭ ƭŜŀŘ ǘƻ ŀƴ ƛƴŎǊŜŀǎŜ ōǳƛƭŘƛƴƎ ƻǾŜǊƘŜŀǝƴƎ ŀŎǊƻǎǎ ǘƘŜ ¦Y ƻǾŜǊ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘƛǎ ŎŜƴǘǳǊȅΦ 

¶ !ƭǘƘƻǳƎƘ ǎƻƳŜ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴǎ ŦƻǊ ƻǾŜǊƘŜŀǝƴƎ ŜȄƛǎǘ ǿƛǘƘƛƴ ǇƭŀƴƴƛƴƎ ƳŜŀǎǳǊŜǎ ŀƴŘ ōǳƛƭŘƛƴƎ ǊŜƎǳƭŀǝƻƴǎ 
ŦƻǊ ƴŜǿ ŘŜǾŜƭƻǇƳŜƴǘǎΣ ŎǊƛǝŎŀƭ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ŀǊƻǳƴŘ ŀŘŀǇǘŀǝƻƴ ŦƻǊ ŜȄƛǎǝƴƎ ōǳƛƭŘƛƴƎǎ ŀƴŘ ǘƻ ŀŘŘǊŜǎǎ ŀ 
ƭŀŎƪ ƻŦ ŜǾƛŘŜƴŎŜ ŦƻǊ ǘƘŜ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ŎǳǊǊŜƴǘ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ŀƴŘ 
{ŎƻǘƭŀƴŘΦ 

CƭƻƻŘƛƴƎ ƛǎ ŀ ƳŀƧƻǊ ŀƴŘ ƎǊƻǿƛƴƎ Ǌƛǎƪ ŦƻǊ ŎƻƳƳǳƴƛǝŜǎΣ ǿƛǘƘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ƛƴǘŜƴǎƛǘȅ ƻŦ ŜȄǘǊŜƳŜ ǊŀƛƴŦŀƭƭ ŜǾŜƴǘǎ 
ƛƴŎǊŜŀǎƛƴƎ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¦Ǌōŀƴ ŜȄǇŀƴǎƛƻƴ ŀƴŘ ŀƎŜƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿƛƭƭ ƳŀƪŜ ǘƘƛǎ Ǌƛǎƪ ǿƻǊǎŜΦ  

¶ /ǳǊǊŜƴǘƭȅΣ мΦф Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ ŀǊŜ ŀǘ ƘƛƎƘ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎ ƛƴ 9ƴƎƭŀƴŘΦ !ŘŀǇǘŀǝƻƴ ŀŎǝƻƴ Ƙŀǎ ƳŜŀƴǘ ǘƘŀǘ 
ŀōƻǳǘ нллΣллл ǇǊƻǇŜǊǝŜǎ ǿŜǊŜ ǇǊƻǘŜŎǘŜŘ ŘǳǊƛƴƎ ǎǘƻǊƳǎ .ŀōŜǘ ŀƴŘ IŜƴƪ όнлноκнпύΦ 

¶ .ȅ нлрлΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇǊƻǇŜǊǝŜǎ ŀǘ ƅƻƻŘ Ǌƛǎƪ ƛƴ ǘƘŜ ¦Y ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ нт҈Φ .ȅ нлулΣ ŀƴƴǳŀƭ 
ŘŀƳŀƎŜǎ ŦƻǊ ŀ ǎƛƴƎƭŜ ŜǾŜƴǘ ŎƻǳƭŘ ǊƛǎŜ ǘƻ ϻмΦт ōƛƭƭƛƻƴ ŦǊƻƳ ϻмΦм ōƛƭƭƛƻƴ ƛƴ 9ƴƎƭŀƴŘΣ ōǳǘ ǘƘŜ ƘƛƎƘŜǎǘ ŘŀƳŀƎŜǎ 
ǇŜǊ ǇŜǊǎƻƴ ŀǊŜ ŜȄǇŜŎǘŜŘ ƛƴ ƅƻƻŘπǊƛǎƪ ŀǊŜŀǎ ƻŦ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΦ 

¶ 5ŜǎǇƛǘŜ ǎƛƎƴƛŬŎŀƴǘ ƻƴƎƻƛƴƎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ƅƻƻŘ ŀƴŘ Ŏƻŀǎǘŀƭ ŜǊƻǎƛƻƴ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘΣ ŎǊƛǝŎŀƭ ŀŎǝƻƴ ƛǎ 
ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƘƛƎƘ ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ŀƴŘ ǇǊƻǇŜǊǝŜǎ ŀǘ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎ ƴƻǿ ŀƴŘ ŀǎ ǘƘŜ ŎƭƛƳŀǘŜ 
ŎƘŀƴƎŜǎΦ ¢ƘŜǊŜ ŀǊŜ ǎǇŜŎƛŬŎ ƛǎǎǳŜǎ ŀǊƻǳƴŘ ǎƭƻǿ ǇǊƻƧŜŎǘ ŘŜƭƛǾŜǊȅ ŀƴŘ ǇƭŀƴƴƛƴƎ ŜƴŦƻǊŎŜƳŜƴǘΣ ǿƘƛƭŜ 
ƛƴŎƻƴǎƛǎǘŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ Řŀǘŀ ƳŀƪŜ ¦YπǿƛŘŜ Ǌƛǎƪ ŎƻƳǇŀǊƛǎƻƴǎ ŘƛŶŎǳƭǘΦ  

¢Ƙƛǎ Ǌƛǎƪ ǎǇŀƴǎ ƘƛǎǘƻǊƛŎ ōǳƛƭŘƛƴƎǎΣ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ǎƛǘŜǎΣ ƳƻƴǳƳŜƴǘǎΣ ŎƻƭƭŜŎǝƻƴǎΣ ǳƴŘŜǊǿŀǘŜǊ ƘŜǊƛǘŀƎŜΣ ŀƴŘ ǘƘŜ 
ŎǳƭǘǳǊŀƭ ŎƘŀǊŀŎǘŜǊ ƻŦ ƭŀƴŘǎŎŀǇŜǎΣ ƛƴŎƭǳŘƛƴƎ ƛƴǘŀƴƎƛōƭŜ ŜƭŜƳŜƴǘǎ ƭƛƪŜ ŦŜǎǝǾŀƭǎ ŀƴŘ ǘǊŀŘƛǝƻƴŀƭ ŎǊŀƊǎΦ ¢ƘŜ ƭƻǎǎ ŀƴŘ 
ŘŀƳŀƎŜ ƻŦ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ ƭŀƴŘǎŎŀǇŜǎ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƴƻǿ ǎŜŜƴ ŀǎ ƛƴŜǾƛǘŀōƭŜΦ   

¶ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀƭǊŜŀŘȅ ŀũŜŎǝƴƎ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ ŀƴŘ ƭŀƴŘǎŎŀǇŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ но ƻŦ ǘƘŜ ор ¦Y ²ƻǊƭŘ 
IŜǊƛǘŀƎŜ {ƛǘŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǎ ŜȄǇƻǎŜŘ ǘƻ ŎƭƛƳŀǘŜ ǊƛǎƪǎΤ тп҈ ƻŦ ǎƛǘŜǎ ŀǊŜ ŜȄǇƻǎŜŘ ŀǘ Ǌƛǎƪ ŦǊƻƳ ƅƻƻŘƛƴƎΣ нс҈ 
ŦǊƻƳ ǎŜŀπƭŜǾŜƭ ǊƛǎŜ ŀƴŘ ǎǘƻǊƳ ǎǳǊƎŜǎΣ ŀƴŘ мо҈ ŦǊƻƳ ǎŜǾŜǊŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΦ 

¶ .ȅ ǘƘŜ нлслǎΣ тл҈ ƻŦ bŀǝƻƴŀƭ ¢Ǌǳǎǘ ǎƛǘŜǎ ŀŎǊƻǎǎ 9ƴƎƭŀƴŘΣ ²ŀƭŜǎ ŀƴŘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ Ƴŀȅ ŦŀŎŜ ŀ ƘƛƎƘ ƻǊ 
ƳŜŘƛǳƳ ƭŜǾŜƭ ƻŦ Ǌƛǎƪ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƘŀȊŀǊŘǎΣ ǊƛǎƛƴƎ ŦǊƻƳ ол҈ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ŘŀȅΦ 

¶ ²ƘƛƭŜ ǎƛƎƴƛŬŎŀƴǘ ŜũƻǊǘ Ƙŀǎ ƎƻƴŜ ƛƴǘƻ ŀŘŀǇǘŀǝƻƴ ƎǳƛŘŀƴŎŜ ŦƻǊ ƘŜǊƛǘŀƎŜ ǎƛǘŜǎΣ ǘƘƛǎ ŜũƻǊǘ ƛǎ ǾŀǊƛŀōƭŜ ŀŎǊƻǎǎ 
ƴŀǝƻƴǎ ŀƴŘ ŎǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ŜȄƛǎǝƴƎ ŀŘŀǇǘŀǝƻƴΣ ŀǎ ǿŜƭƭ 
ŀǎ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ƛƴǘŀƴƎƛōƭŜ ŀǎǇŜŎǘǎ ƻŦ ƻǳǊ ƘŜǊƛǘŀƎŜ ŀƴŘ ǘƘŜ ǿƛŘŜǊ ŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΦ  

BE1: Risks to buildings and communities from heat  
CRITICAL  
ACTION  
NEEDED 

BE6:  Risks to cultural heritage and landscapes 
CRITICAL  
INVESTIGATION 

BE2: Risks to buildings and communities from flooding  
CRITICAL  
ACTION  
NEEDED 
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²ŜŀǘƘŜǊ ŜǾŜƴǘǎ ǊŜǉǳƛǊƛƴƎ ŜƳŜǊƎŜƴŎȅ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ǿƛǘƘ ǇƻǇǳƭŀǝƻƴ 
ƎǊƻǿǘƘ ŀƴŘ ǳǊōŀƴ ŜȄǇŀƴǎƛƻƴΦ ¢ƘŜǎŜ ŜǾŜƴǘǎ Ŏŀƴ ǎƘŀǊǇƭȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜǎΣ ǎǘǊŀƛƴƛƴƎ 
ǊŜǎƻǳǊŎŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ŀǎ ƛƴŎƛŘŜƴǘǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ƻǾŜǊƭŀǇ ƻǊ Ŧƻƭƭƻǿ ŜŀŎƘ ƻǘƘŜǊ ŎƭƻǎŜƭȅΦ  

¶ ²ƛƭŘŬǊŜǎ ŀǊŜ ŀƭǊŜŀŘȅ ǎǘǊŀƛƴƛƴƎ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜǎΦ .ȅ ƳƛŘπWǳƴŜ нлнрΣ 9ƴƎƭƛǎƘ ŀƴŘ ²ŜƭǎƘ ŬǊŜ ǎŜǊǾƛŎŜǎ ƘŀŘ 
ǊŜǎǇƻƴŘŜŘ ǘƻ рсп ǿƛƭŘŬǊŜǎΣ ƳƻǊŜ ǘƘŀƴ ŘƻǳōƭŜ ǘƘŜ нтт ǿƛƭŘŬǊŜǎ ǊŜŎƻǊŘŜŘ ōȅ ƳƛŘπWǳƴŜ ƛƴ нлннΣ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ǿƻǊǎǘ ȅŜŀǊ ƻƴ ǊŜŎƻǊŘΦ  

¶ ¢ƘŜǊŜ ƛǎ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǘƘǊŜŀǘ ǘƻ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ōŜǘǿŜŜƴ нлплπнлслΣ нл҈ 
ƳƻǊŜ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜ ŦŀŎƛƭƛǝŜǎ ƛƴ 9ƴƎƭŀƴŘ ŎƻǳƭŘ ōŜ ŀǘ Ǌƛǎƪ ƻŦ ƅƻƻŘƛƴƎΦ 

¶ CǊŀƳŜǿƻǊƪǎ ǎǳǊǊƻǳƴŘƛƴƎ ǇƭŀƴƴƛƴƎ ŀƴŘ ǊŜǎǇƻƴǎŜ ŜȄƛǎǘΣ ōǳǘ ŎǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ǎǝƭƭ ƴŜŜŘŜŘ ŘǳŜ ǘƻ 
ƭƛƳƛǘŜŘ Řŀǘŀ ŀƴŘ ƳŜǘǊƛŎǎ ŀǾŀƛƭŀōƭŜ ǘƻ ŀǎǎŜǎǎ ǘƘƛǎ ǊƛǎƪΣ ǎǇŜŎƛŬŎŀƭƭȅ ŀǊƻǳƴŘ ŬƴŀƴŎƛŀƭ ŎƻǎǘǎΣ ƻǇŜǊŀǝƻƴŀƭ ŘŜƭŀȅǎΣ 
ŀƴŘ ǇƘȅǎƛŎŀƭ ŘŜƳŀƴŘǎ ƻƴ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜǎ ǳƴŘŜǊ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ǎŎŜƴŀǊƛƻǎΦ  

/ƻŀǎǘŀƭ ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ ōǳƛƭŘƛƴƎǎ ƭƻŎŀǘŜŘ ƛƴ ƭƻǿπƭȅƛƴƎ ƻǊ ŜǊƻǎƛƻƴπǇǊƻƴŜ ŀǊŜŀǎ ŀǊŜ ƻƊŜƴ ƘƛƎƘƭȅ ŀǘ Ǌƛǎƪ ŦǊƻƳ ŎƭƛƳŀǘŜ 
ŎƘŀƴƎŜΦ LƴŎǊŜŀǎŜŘ ǎǘƻǊƳƛƴŜǎǎ ŀƴŘ ǎŜŀπƭŜǾŜƭ ǊƛǎŜ ŀǊŜ ŀŎŎŜƭŜǊŀǝƴƎ ǎƘƻǊŜƭƛƴŜ ŜǊƻǎƛƻƴΦ ¢Ƙƛǎ ƭŜŀŘǎ ǘƻ ŘƛǎǇƭŀŎŜŘ 
ŎƻƳƳǳƴƛǝŜǎΣ ƘŀǊƳ ǘƻ ŜŎƻǎȅǎǘŜƳǎΣ ŀƴŘ Ŏƻǎǘǎ ŦǊƻƳ ǊŜǇŜŀǘŜŘƭȅ ŘŀƳŀƎŜŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ  

¶ ¢ƘŜ Ŏƻŀǎǘŀƭ ǊŜƎƛƻƴǎ ƻŦ bƻǊŦƻƭƪΣ {ǳũƻƭƪΣ ŀƴŘ ¸ƻǊƪǎƘƛǊŜ ŀǊŜ ǇŀǊǝŎǳƭŀǊƭȅ ǾǳƭƴŜǊŀōƭŜ ǿƛǘƘ ǎƻƳŜ ŀǊŜŀǎ 
ǊŜǘǊŜŀǝƴƎ ŀǘ ǊŀǘŜǎ ƻŦ н ǘƻ п ƳŜǘǊŜǎ ǇŜǊ ȅŜŀǊΦ ¢ƘŜ ²ŜƭǎƘ ŎƻŀǎǘƭƛƴŜ ŀƭǎƻ Ƙŀǎ ŜǊƻǎƛƻƴ ΨƘƻǘǎǇƻǘǎΩ ƛƴ ǇŀǊǘǎ ƻŦ ǘƘŜ 
[ƭȅƴ tŜƴƛƴǎǳƭŀΣ /ƻƴǿȅ .ŀȅ ŀƴŘ .ŀǊǊȅ LǎƭŀƴŘΦ 

¶ оΣрлл ǇǊƻǇŜǊǝŜǎ ƛƴ 9ƴƎƭŀƴŘ ŀƴŘ срл ǇǊƻǇŜǊǝŜǎ ƛƴ {ŎƻǘƭŀƴŘ ŀǊŜ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ǿƛƭƭ ōŜ ŀǘ ǎƛƎƴƛŬŎŀƴǘ Ǌƛǎƪ 
ŦǊƻƳ ŜǊƻǎƛƻƴ ōȅ нлрр ŀƴŘ нлрл ǊŜǎǇŜŎǝǾŜƭȅΦ  

¶ LƴŎǊŜŀǎƛƴƎ ǎŜŀ ƭŜǾŜƭǎ ǿƛƭƭ ōŜ ŀ ƳŀƧƻǊ ŎƘŀƭƭŜƴƎŜΣ ǿƛǘƘ 9ŘƛƴōǳǊƎƘ ŜȄǇŜŎǘŜŘ ǘƻ ǎŜŜ ōŜǘǿŜŜƴ олπплŎƳ ƻŦ ǎŜŀ 
ƭŜǾŜƭ ǊƛǎŜ ōȅ ǘƘŜ нлулǎΦ 

¶ {ƛƎƴƛŬŎŀƴǘ ƛƴǾŜǎǘƳŜƴǘ Ƙŀǎ ōŜŜƴ Ǉǳǘ ƛƴǘƻ Ŏƻŀǎǘŀƭ ƅƻƻŘ ŀƴŘ ŜǊƻǎƛƻƴ ŘŜŦŜƴŎŜǎ ŀƴŘ ŀŘŀǇǘŀǝƻƴ Ǉƭŀƴǎ ŀǊŜ ōŜƛƴƎ 
Ǉǳǘ ƛƴ ǇƭŀŎŜ ŀŎǊƻǎǎ ǘƘŜ ¦YΣ ōǳǘ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ŀǎ Ǌƛǎƪǎ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎ ƳƻǊŜ ǉǳƛŎƪƭȅ ǘƘŀƴ ŎǳǊǊŜƴǘ 
Ǉƭŀƴǎ Ŏŀƴ ŀŘŘǊŜǎǎΦ 

hǘƘŜǊ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ǘƻ ǘƘŜ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘ ŎƻƳŜ ŦǊƻƳ ǿƛƴŘπŘǊƛǾŜƴ ǊŀƛƴΣ ǎǘƻǊƳǎΣ ǎǳōǎƛŘŜƴŎŜΣ ƘƛƎƘ ǿƛƴŘǎΣ ŀƴŘ 
ǿƛƭŘŬǊŜǎΦ ²ŜǎǘŜǊƴ {ŎƻǘƭŀƴŘ ŀƴŘ ²ŀƭŜǎ ŀǊŜ ŀǘ ƘƛƎƘŜǎǘ Ǌƛǎƪ ƻŦ ǿƛƴŘπŘǊƛǾŜƴ ǊŀƛƴΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ŎƘŀƴŎŜ ƻŦ 
ƳƻƛǎǘǳǊŜ ŘŀƳŀƎŜΣ ƳƻǳƭŘΣ ŀƴŘ ƳŀǘŜǊƛŀƭ ŘŜŎŀȅΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ƘŜǊƛǘŀƎŜ ōǳƛƭŘƛƴƎǎΦ  

¶ !ŘǾŜǊǎŜ ǿŜŀǘƘŜǊ ƛǎ ŎƻƴǘǊƛōǳǝƴƎ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ƘƻƳŜ ŎƭŀƛƳǎΦ Lƴ нлноΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ǎǘƻǊƳπǊŜƭŀǘŜŘ ŎƭŀƛƳǎ ƛƴ 
ǘƘŜ ¦Y ǿŀǎ ϻмоо ƳƛƭƭƛƻƴΣ ǿƛǘƘ ŀ ŦǳǊǘƘŜǊ ϻмро Ƴƛƭƭƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ōǳǊǎǘ ǇƛǇŜǎ όŜȄŎƭǳŘƛƴƎ ƅƻƻŘπǊŜƭŀǘŜŘ ŎƭŀƛƳǎύΣ 
ƭŀǊƎŜƭȅ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǎǳŎŎŜǎǎƛƻƴ ƻŦ ǎǘƻǊƳǎ ƛƴ !ǳǘǳƳƴ нлноΦШ 

¶ 5ŜŎƭƛƴƛƴƎ ŀǾŜǊŀƎŜ ǎǳƳƳŜǊ ǊŀƛƴŦŀƭƭ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ǿƻǊǎŜƴƛƴƎ ǎƻƛƭ ŘǊƻǳƎƘǘ ŀƴŘ ƛƴŎǊŜŀǎŜǎ ǎǳōǎƛŘŜƴŎŜ Ǌƛǎƪ 
ǿƛǘƘ Ƴƻǎǘ ŎƭŀȅπǊƛŎƘ ŀǊŜŀǎ ƭƛƪŜƭȅ ǘƻ ōŜ ŀũŜŎǘŜŘ ōȅ ǎǳōǎƛŘŜƴŎŜ ōȅ нлулΦ ²ƛƭŘŬǊŜǎ ŀǊŜ ŀƴ ŜƳŜǊƎƛƴƎ ǊƛǎƪΤ 
ƘŀȊŀǊŘƻǳǎ ŬǊŜ ǿŜŀǘƘŜǊ Řŀȅǎ ŎƻǳƭŘ ƛƴŎǊŜŀǎŜ ŬǾŜπŦƻƭŘ ǳƴŘŜǊ пϲ/ ǿŀǊƳƛƴƎΦ 

BE8: Risks to local resilience planning and emergency 
service response  

CRITICAL  
INVESTIGATION 

BE3: Risks to buildings and communities from coastal change  

 

MORE 
ACTION 
NEEDED 

BE4: Risks to buildings and communities, excluding 
from heat, flooding and coastal change  

MORE 
ACTION 
NEEDED 
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¶ !ŘŀǇǘŀǝƻƴ ŜũƻǊǘǎ ǘŀƪƛƴƎ ǇƭŀŎŜ ƛƴŎƭǳŘŜ ǳǇŘŀǘŜŘ ōǳƛƭŘƛƴƎ ǎǘŀƴŘŀǊŘǎ ǘƻ ŀŘŘǊŜǎǎ ŀŘǾŜǊǎŜ ǿŜŀǘƘŜǊ ŀƴŘ ƴŜǿ 
²ŜƭǎƘ ƭŜƎƛǎƭŀǝƻƴ ǘƻ ŀŘŘǊŜǎǎƛƴƎ Ŏƻŀƭ ǝǇ ƭŀƴŘǎƭƛŘŜǎΣ ōǳǘ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ Ǌƛǎƪǎ ǘƻ ŜȄƛǎǝƴƎ 
ōǳƛƭŘƛƴƎǎ ŀƴŘ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ŜƳŜǊƎƛƴƎ Ǌƛǎƪǎ ƭƛƪŜ ǿƛƭŘŬǊŜǎΦ 

Indoor Environmental Quality (IEQ) refers to conditions within a building, including thermal comfort (BE1) and 
indoor air quality (IAQ). It can ƛƳǇŀŎǘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ Ǿulnerable groups. Non-climate 
factors such as building design have a major influence, but IAQ can be affected by climate change through rising 
temperatures, increased humidity and altered rainfall patterns. 

¶ 5ŀƳǇ ƻǊ ƳƻǳƭŘ ŎǳǊǊŜƴǘƭȅ ŀũŜŎǘǎ ŀƭƳƻǎǘ м ƳƛƭƭƛƻƴΣ ōǳǘ ǇƻǘŜƴǝŀƭƭȅ ǳǇ ǘƻ сΦр ƳƛƭƭƛƻƴΣ ƘƻǳǎŜƘƻƭŘǎ ƛƴ 
9ƴƎƭŀƴŘΣ ŎƻƴǘǊƛōǳǝƴƎ ǘƻ ƻǾŜǊ млΣллл ŎŀǎŜǎ ƻŦ ǊŜǎǇƛǊŀǘƻǊȅ ŎƻƴŘƛǝƻƴǎ ǇŜǊ ȅŜŀǊΦ  

¶ ²ƛƭŘŬǊŜǎ Ŏŀƴ ǘǊƛǇƭŜ ƛƴŘƻƻǊ ǇŀǊǝŎǳƭŀǘŜ ƭŜǾŜƭǎΦ !ƭǘƘƻǳƎƘ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ŘǊƛǾŜ ƎǊŜŀǘŜǊ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ŀƛǊ ǉǳŀƭƛǘȅ ǘƘŀƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŜũŜŎǘǎ ǘƘǊƻǳƎƘ ǘƻ ǘƘŜ нлрлǎΣ ƘŜŀǘǿŀǾŜǎ ŀƴŘ ǊƛǎƛƴƎ ǿƛƭŘŬǊŜ 
Ǌƛǎƪ Ƴŀȅ ǿƻǊǎŜƴ Ǉƻƭƭǳǝƻƴ ŜǇƛǎƻŘŜǎΦ   

¶ 5ŜǎǇƛǘŜ ǇǊƻƎǊŜǎǎ ƛƴ ǾŜƴǝƭŀǝƻƴ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ƴŜǿ ōǳƛƭŘƛƴƎǎΣ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ƎŀǘƘŜǊ ōŀǎŜƭƛƴŜ Řŀǘŀ 
ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ ƳŜǘǊƛŎǎ ŦƻǊ ŀǎǎŜǎǎƳŜƴǘ ƛƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŦǳǘǳǊŜ L!v ǊƛǎƪΦ  

tǳōƭƛŎ ǎŜǊǾƛŎŜ ŦŀŎƛƭƛǝŜǎ ǎǳŎƘ ŀǎ ǇǊƛǎƻƴǎΣ ǎŎƘƻƻƭǎΣ ŀƴŘ ǎǇƻǊǘǎ ŦŀŎƛƭƛǝŜǎ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ŜȄǇƻǎŜŘ ǘƻ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ 
ǊƛǎƪǎΣ Ƴŀƛƴƭȅ ŦǊƻƳ ƻǾŜǊƘŜŀǝƴƎ ŀƴŘ ƅƻƻŘƛƴƎΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŜȄŀŎŜǊōŀǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  

¶ /ǳǊǊŜƴǘƭȅΣ ƴŜŀǊƭȅ рл҈ ƻŦ ǎŎƘƻƻƭǎ ƛƴ 9ƴƎƭŀƴŘ ŀǊŜ ŀǘ Ǌƛǎƪ ŦǊƻƳ ƅƻƻŘƛƴƎΣ ŀũŜŎǝƴƎ мΦн Ƴƛƭƭƛƻƴ ǇǳǇƛƭǎΦ 

¶ .ȅ ǘƘŜ нлрлǎΣ ŀƭƭ ǇǊƛǎƻƴ ŜǎǘŀǘŜǎ ƛƴ 9ƴƎƭŀƴŘ ŀƴŘ ²ŀƭŜǎ ǿƛƭƭ ŦŀŎŜ ŀ ƘƛƎƘ Ǌƛǎƪ ƻŦ ǎǳƳƳŜǊ ƻǾŜǊƘŜŀǝƴƎΣ ŀƴŘ ǳǇ 
ǘƻ уф҈ ƻŦ ǇǊƛǎƻƴǎ Ƴŀȅ ŀƭǎƻ ŦŀŎŜ ǎŜǾŜǊŜ ƅƻƻŘ ǊƛǎƪΦ   

¶ .ȅ ǘƘŜ нлулǎ ŎǳƳǳƭŀǝǾŜ ƭƻǎǘ ƭŜŀǊƴƛƴƎ ǝƳŜ ƛƴ ǎŎƘƻƻƭǎ ŎƻǳƭŘ ǊŜŀŎƘ мп Řŀȅǎ ŀƴƴǳŀƭƭȅΣ ǿƛǘƘ ŎƘƛƭŘǊŜƴ ƛƴ 
{ƻǳǘƘŜǊƴ 9ƴƎƭŀƴŘ ŜȄǇŜǊƛŜƴŎƛƴƎ ΨǎŜǾŜǊŜΩ ŎƻƎƴƛǝǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ƭƻǎǎ ŦƻǊ ƻǾŜǊ ул҈ ƻŦ ǘƘŜ {ǇǊƛƴƎ ŀƴŘ {ǳƳƳŜǊ 
ƳƻƴǘƘǎ ǿƛǘƘƻǳǘ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴΦ  

¶ !ŘŀǇǘŀǝƻƴ ŀŎǝƻƴ ƛǎ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ŀŎǊƻǎǎ ǘƘŜ ¦Y ŀƴŘ ƭŀǊƎŜƭȅ ŦƻŎǳǎǎŜŘ ƻƴ ǎŎƘƻƻƭǎ ŀƴŘ ǇǊƛǎƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ 
ƛƴ 9ƴƎƭŀƴŘΣ ǿƛǘƘ ƭƛƳƛǘŜŘ ŜǾƛŘŜƴŎŜ ƻŦ ǇǊƻƎǊŜǎǎ ƻǊ ŜũŜŎǝǾŜƴŜǎǎΦ aƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ŎƭƛƳŀǘŜ 
Ǌƛǎƪǎ ŦƻǊ ƴƻƴπǊŜǎƛŘŜƴǝŀƭ ōǳƛƭŘƛƴƎǎ ƻǘƘŜǊ ǘƘŀƴ ǎŎƘƻƻƭǎ ŀƴŘ ǇǊƛǎƻƴǎΦ 

5ŜƳŀƴŘ ŦƻǊ ŎƻƻƭƛƴƎ ƛƴ ǘƘŜ ǎǳƳƳŜǊ ǿƛƭƭ ǊƛǎŜ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ƘŜŀǘǿŀǾŜǎΣ ǿƘƛƭŜ 
ŘŜƳŀƴŘ ŦƻǊ ƘŜŀǝƴƎ ƛƴ ǘƘŜ ǿƛƴǘŜǊ ǿƛƭƭ ŘŜŎƭƛƴŜΦ {ǳƳƳŜǊ ŜƴŜǊƎȅ ōƛƭƭǎ ŀǊŜ ƛƴƅǳŜƴŎŜŘ ōȅ ǘƘŜ ŀŘƻǇǝƻƴ ƻŦ ŀƛǊ 
ŎƻƴŘƛǝƻƴƛƴƎ ό!/ύ ŀƴŘ ǇŀǎǎƛǾŜ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎ ƭƛƪŜ ǎƘŀŘƛƴƎ ƻǊ ǊŜƅŜŎǝǾŜ ǊƻƻŦǎΦ 

¶ !ƴ ŜǎǝƳŀǘŜŘ уςмф҈ ƻŦ ¦Y ƘƻǳǎŜƘƻƭŘǎ ŎǳǊǊŜƴǘƭȅ ƻǿƴ !/ ǳƴƛǘǎΣ ǿƛǘƘ ул҈ ƻŦ ǇǳǊŎƘŀǎŜǎ ƳŀŘŜ ǎƛƴŎŜ нлннΦ 
DǊŜŀǘŜǊ [ƻƴŘƻƴ Ƙŀǎ ǘƘŜ ƘƛƎƘŜǎǘ ŎǳǊǊŜƴǘ ŀŘƻǇǝƻƴ ǊŀǘŜ ƻŦ !/ ǳƴƛǘǎΦ 

¶ 5ŜƳŀƴŘ ŦƻǊ ŎƻƻƭƛƴƎ ƛƴ ǘƘŜ ǎǳƳƳŜǊ ǿƛƭƭ ǊƛǎŜ ŀƭƻƴƎ ǿƛǘƘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ 9ƴƎƭŀƴŘΦ  

¶ {ƻƳŜ ŀŎǝƻƴ ƛǎ ōŜƛƴƎ ǘŀƪŜƴ ŀŎǊƻǎǎ ǘƘŜ ¦Y ǘƻ ŎƻƴǎƛŘŜǊ ƻǾŜǊƘŜŀǝƴƎΣ ŦƻǊ ŜȄŀƳǇƭŜ ƛƴ ǊŜƎǳƭŀǝƻƴǎ ŦƻǊ ƴŜǿ 
ōǳƛƭŘƛƴƎǎ ƻǊ ƛƴ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘ ŀŘŀǇǘŀǝƻƴ ǇƭŀƴǎΣ ōǳǘ ƻǾŜǊŀƭƭ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ƳƻƴƛǘƻǊ ŀƴŘ 
ƳŀƴŀƎŜ ǘƘŜ Ŏƻǎǘ ƻŦ ƛƴŎǊŜŀǎŜŘ ŎƻƻƭƛƴƎ ŦƻǊ ƘƻǳǎŜƘƻƭŘǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ƭƻǿ ƛƴŎƻƳŜ ŀƴŘ ǾǳƭƴŜǊŀōƭŜ 
ƘƻǳǎŜƘƻƭŘǎΦ 

BE5: Risks to indoor environmental quality 
MORE 
ACTION 
NEEDED 

BE7: Risks to facilities delivering public services, 
excluding health and social care  

MORE 
ACTION 
NEEDED 

BE9: Risks and opportunities to households from 
changing energy demand 

MORE 
ACTION 
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Land, Nature, and Food  

Figure ES8: Firefighters tackle a grass fire on an upland moor in Wales. Wildfires are an emerging climate risk across the UK, 
threatening ecosystems, carbon stores and forestry. Image credit: Adobe Stock 

 

This Report Card provides a summary of the Land, Nature, and Food chapter of the CCRA4 Independent 
!ǎǎŜǎǎƳŜƴǘΩǎ Technical ReportΣ ƛƴŎƭǳŘƛƴƎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜ Ǌƛǎƪǎ ŀǎǎŜǎǎŜŘ ŀǎ ǊŜǉǳƛǊƛƴƎ ǘƘŜ Ƴƻǎǘ ǳǊƎŜƴǘ 
ŀŎǝƻƴ ƻǊ ƛƴǾŜǎǝƎŀǝƻƴΦ Cǳƭƭ ŘŜǘŀƛƭǎ ƛƴŎƭǳŘƛƴƎ ǊŜƎƛƻƴŀƭ ǾŀǊƛŀǝƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊΦ 

Chapter summary 

[ŀƴŘΣ ƴŀǘǳǊŜΣ ŀƴŘ ŦƻƻŘ ƳŀƪŜ ǳǇ ǘƘŜ ¦Yϥǎ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘΣ ŎƻǾŜǊƛƴƎ ŜǾŜǊȅǘƘƛƴƎ ŀōƻǾŜ ŀƴŘ ōŜƭƻǿ ƎǊƻǳƴŘΣ ŀǎ 
ǿŜƭƭ ŀǎ ŦǊŜǎƘǿŀǘŜǊ ŀǊŜŀǎ ŀƴŘ ƴŜŀǊōȅ ǎŜŀǎΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀƭǘŜǊƛƴƎ ŜŎƻǎȅǎǘŜƳǎΣ ŘƛǎǊǳǇǝƴƎ ŎƻƳƳŜǊŎƛŀƭ ǎŜŎǘƻǊǎΣ 
ŘŜƎǊŀŘƛƴƎ ǎƻƛƭ ŀƴŘ ŎŀǊōƻƴ ǎǘƻǊŜǎ ŀƴŘ ǘƘǊŜŀǘŜƴƛƴƎ ŦƻƻŘ ǎŜŎǳǊƛǘȅΦ  

¶ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊŜǎŜƴǘǎ ŀ ŎǊƛǝŎŀƭ ŀƴŘ ƎǊƻǿƛƴƎ ǘƘǊŜŀǘ ǘƻ ǘƘŜ ¦YΩǎ ŦƻƻŘ ǎŜŎǳǊƛǘȅ όbмлύ ŘǳŜ ǘƻ ƻǳǊ ǊŜƭƛŀƴŎŜ 
ƻƴ ŎƭƛƳŀǘŜπǾǳƭƴŜǊŀōƭŜ ŦƻƻŘ ƛƳǇƻǊǘǎΣ ǿƘƛƭŜ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ǎƻƛƭǎ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǝǾƛǘȅ όbпΣ bсύ 
ǊŜŘǳŎŜ ŘƻƳŜǎǝŎ ǊŜǎƛƭƛŜƴŎŜΦ CǳǘǳǊŜ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƛƴ 9ǳǊƻǇŜ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀǘ ƭŜŀǎǘ ϻм ōƛƭƭƛƻƴ ŀƴƴǳŀƭƭȅ 
ōŜƛƴƎ ŀŘŘŜŘ ǘƻ ¦Y ŦƻƻŘ ǇǊƛŎŜǎΦ 

¶ .ƛƻŘƛǾŜǊǎƛǘȅ ƭƻǎǎ ŀƴŘ Ƙŀōƛǘŀǘ ŦǊŀƎƳŜƴǘŀǝƻƴ ŀǊŜ ŀŎŎŜƭŜǊŀǝƴƎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǊƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ŜȄǘǊŜƳŜ 
ǿŜŀǘƘŜǊΣ ŀƴŘ ǎŜŀπƭŜǾŜƭ ǊƛǎŜ όbмΥbрύΦ bƻƴπŎƭƛƳŀǘŜ ǇǊŜǎǎǳǊŜǎ ƛƴŎƭǳŘƛƴƎ ǇƻƭƭǳǝƻƴΣ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΣ ŀƴŘ ǎƻƛƭ 
ŘŜƎǊŀŘŀǝƻƴΣ ŎƻƳōƛƴŜ ǿƛǘƘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǘƻ ǿŜŀƪŜƴ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ƭŀƴŘΣ ŦǊŜǎƘǿŀǘŜǊΣ ŀƴŘ ƳŀǊƛƴŜ 
ŜŎƻǎȅǎǘŜƳǎΦ tƻǇǳƭŀǝƻƴǎ ƻŦ ¦Y ǎŜŀōƛǊŘǎ ǎǳŎƘ ŀǎ ǇǳŶƴǎΣ ǎǘƻǊƳ ǇŜǘǊŜƭǎΣ ŀƴŘ !ǊŎǝŎ ǎƪǳŀǎ ŎƻǳƭŘ ŘŜŎƭƛƴŜ ōȅ ǳǇ 
ǘƻ ул҈ ōȅ ǘƘŜ нлрлǎ ŘǳŜ ǘƻ ǿŀǊƳƛƴƎ ǎŜŀǎΦ 

¶ !ƎǊƛŎǳƭǘǳǊŜΣ ŬǎƘŜǊƛŜǎ ŀƴŘ ŦƻǊŜǎǘǊȅ ŀǊŜ ŀƭǊŜŀŘȅ ōŜƛƴƎ ŘŀƳŀƎŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ όbсΥbуύΦ ¦Y ŀƎǊƛŎǳƭǘǳǊŜ 
ŎǳǊǊŜƴǘƭȅ ŦŀŎŜǎ ŀƴƴǳŀƭ ƭƻǎǎŜǎ ƻŦ ŀǊƻǳƴŘ ϻм ōƛƭƭƛƻƴ ŘǳŜ ǘƻ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊΣ ŀƴŘ ǊŜŎŜƴǘ ǎǘƻǊƳǎ ƘŀǾŜ 
ŘŀƳŀƎŜŘ ǘƘƻǳǎŀƴŘǎ ƻŦ ƘŜŎǘŀǊŜǎ ƻŦ ŦƻǊŜǎǘǎ ŀŎǊƻǎǎ ǘƘŜ ¦YΦ 5ƛǎǊǳǇǝƻƴ ǘƻ ŜŎƻǎȅǎǘŜƳǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ 
Ƙŀǎ ǎƛƎƴƛŬŎŀƴǘ ƪƴƻŎƪπƻƴ ŜũŜŎǘǎ ǳǇƻƴ ǘƘŜǎŜ ƛƴŘǳǎǘǊƛŜǎΦ 

¶ LƴŎǊŜŀǎƛƴƎƭȅ ŦǊŜǉǳŜƴǘ ŀƴŘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ ǿƛƭƭ ƘŀǾŜ ǎŜǾŜǊŜ ƛƳǇŀŎǘǎ ŀŎǊƻǎǎ ǘƘŜ ƴŀǘǳǊŀƭ 
ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ 9ȄǘǊŜƳŜ ǊŀƛƴŦŀƭƭ ǿƛƭƭ ŜǊƻŘŜ ǎƻƛƭǎ ƳƻǊŜ ǊŀǇƛŘƭȅΣ ǇŜŀǘƭŀƴŘǎ ŀƴŘ ŦƻǊŜǎǘǊȅ ǿƛƭƭ ŎƻƳŜ 
ǳƴŘŜǊ ǘƘǊŜŀǘ ŦǊƻƳ ƛƴŎǊŜŀǎƛƴƎ ǿƛƭŘŬǊŜ ŀŎǝǾƛǘȅΣ ŀƴŘ ƳŀǊƛƴŜ ƘŜŀǘǿŀǾŜǎ ǿƛƭƭ ŘŀƳŀƎŜ ŬǎƘŜǊƛŜǎΦ LƳǇŀŎǘǎ ŀǊŜ 
ŀƭǊŜŀŘȅ ƭŜŀŘƛƴƎ ǘƻ ǎŜǾŜǊŜ ƭƻǎǎŜǎ ƛƴ ŎǊƻǇ ƘŀǊǾŜǎǘΣ ŦƻǊ ŜȄŀƳǇƭŜ ōȅ нлрл ǘƘŜ ǇǊƻǇƻǊǝƻƴ ƻŦ ΨƘƛƎƘπǉǳŀƭƛǘȅ 
ŦŀǊƳƭŀƴŘΩ ƛƴ ǘƘŜ ¦Y ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ǎƘǊƛƴƪ ŦǊƻƳ оу҈ όмфсмπмффлύ ǘƻ мм҈ ŘǳŜ ǘƻ ŘǊƻǳƎƘǘǎ όbсύΦ 

¶ Awareness of climate risks across the natural environment sector is generally high but adaptation actions 
are frequently fragmented or siloed by geographical boundaries and with some important areas 
overlooked, such as impacts on blue carbon or soil health beyond arable farming. Evidence of adaptation 
ŀŎǘƛƻƴ ŀƴŘ ƛǘΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƛǎ ƭŀŎƪƛƴƎ ŀŎǊƻǎǎ ǘƘŜ ǿƘƻƭŜ ǎŜŎǘƻǊΦ 

https://stock.adobe.com/uk/images/fire-fighters-dealing-with-a-large-grassfire-on-an-upland-moors-in-wales/498640456
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/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŘƛǎǊǳǇǝƴƎ ǘƘŜ ¦Y ŦƻƻŘ ǎȅǎǘŜƳ ŀƴŘ ƻǳǊ ŀŎŎŜǎǎ ǘƻ ǎŀŦŜΣ ƴǳǘǊƛǝƻǳǎ ŦƻƻŘΦ 9ȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΣ 
ƅƻƻŘƛƴƎΣ ŘǊƻǳƎƘǘ ŀƴŘ ǎƻƛƭ ŜǊƻǎƛƻƴ ŀƭƭ ŀũŜŎǘ ŘƻƳŜǎǝŎ ǇǊƻŘǳŎǝƻƴΣ ƛƴǘŜǊƴŀǝƻƴŀƭ ƛƳǇƻǊǘǎ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦ ¢ƘŜ ¦Y 
ƛǎ ǊŜƭƛŀƴǘ ƻƴ ŎƭƛƳŀǘŜπǾǳƭƴŜǊŀōƭŜ ƛƳǇƻǊǘǎ ƻŦ ŦǊǳƛǘΣ ǾŜƎŜǘŀōƭŜǎΣ ƭŜƎǳƳŜǎ ŀƴŘ ǊƛŎŜΦ  

¶ !ǊƻǳƴŘ му҈ ƻŦ ǘƘŜ ¦YΩǎ ŦǊǳƛǘ ŀƴŘ ǾŜƎŜǘŀōƭŜǎ ŎǳǊǊŜƴǘƭȅ ŎƻƳŜ ŦǊƻƳ ƴŀǝƻƴǎ ŀǘ ƘƛƎƘ ς ŀƴŘ ƳƻŘŜǊŀǘŜ ς Ǌƛǎƪ 
ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ Crop yields have declined in the South and East of Europe, increasing food insecurity in 
the UK, particularly for ƭƻǿπƛƴŎƻƳŜ ƘƻǳǎŜƘƻƭŘǎ.  

¶ By the 2060s, climate driven food price rises in Europe could be adding around £1 billion a year to UK 
national food costs, while domestic production will come under increasing pressure. 

¶ Food strategies at the UK and nation-level recognise climate risks, but critical action is needed to address 
a lack of clear delivery plans which address systemic threats to food security. 

IŜŀƭǘƘȅ ǎƻƛƭǎ ǳƴŘŜǊǇƛƴ ŀƎǊƛŎǳƭǘǳǊŜΣ ǿŀǘŜǊ ǊŜƎǳƭŀǝƻƴΣ ŀƴŘ ǿƛŘŜǊ ŜŎƻǎȅǎǘŜƳ ǊŜǎƛƭƛŜƴŎŜΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƛƴŎǊŜŀǎƛƴƎ 
Ǌƛǎƪǎ ǘƻ ǎƻƛƭ ǎǘŀōƛƭƛǘȅ ŀƴŘ ŦǳƴŎǝƻƴΣ ŀƭƻƴƎ ǿƛǘƘ ƛƴǘŜƴǎƛŬŜŘ ǊǳƴƻũΣ ŜǊƻǎƛƻƴΣ Ǉƻƭƭǳǘŀƴǘ ƳƻōƛƭƛǎŀǝƻƴΦ 

¶ {ƻƛƭ ŜǊƻǎƛƻƴ ŀŎǊƻǎǎ ǘƘŜ ¦Y ƛǎ ƘŀǇǇŜƴƛƴƎ ŦŀǎǘŜǊ ǘƘŀƴ ǎƻƛƭǎ Ŏŀƴ ƴŀǘǳǊŀƭƭȅ ǊŜŎƻǾŜǊΣ ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ŜǊƻǎƛƻƴ 
ǊŀǘŜǎ ƛƴ ²ŀƭŜǎ ŀƴŘ ƴƻǊǘƘŜǊƴ 9ƴƎƭŀƴŘ ǿƘŜǊŜ Ƴŀƴȅ ǇŜŀǘ ǎƻƛƭǎ ŀǊŜ ƭƻŎŀǘŜŘΦ !ǊƻǳƴŘ мс҈ ƻŦ ŀǊŀōƭŜ ŬŜƭŘǎ ƛƴ ǘƘŜ 
¦Y ŀǊŜ ƭƻǎƛƴƎ ǎƻƛƭ ŀǘ ǊŀǘŜǎ ƘƛƎƘŜǊ ǘƘŀƴ ŀ ΨǘƻƭŜǊŀōƭŜΩ ƭŜǾŜƭΦ 

¶ CǳǘǳǊŜ ƛƳǇŀŎǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǿƻǊǎŜƴΣ ǿƛǘƘ ¦Y ǎƻƛƭ ŜǊƻǎƛƻƴ ŦǊƻƳ ǊŀƛƴŦŀƭƭ ǇǊƻƧŜŎǘŜŘ ǘƻ ǊƛǎŜ ōȅ ŀǘ ƭŜŀǎǘ мр҈ 
ōȅ нлрлΦ  

¶ !ŘŀǇǘŀǝƻƴ ǇƻƭƛŎƛŜǎ ŦƻǊ ǎƻƛƭ Ǌƛǎƪǎ ŀǊŜ ƭƛƳƛǘŜŘ ŀƴŘ /ǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƭƻƴƎπǘŜǊƳ 
όƛΦŜΦ ōŜȅƻƴŘ ǘƘŜ нлолǎύ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ǘƻ ǎƻƛƭ ƘŜŀƭǘƘΦ ¢ƘŜǊŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ƴƻ ŎƻƻǊŘƛƴŀǘŜŘ ƭƻƴƎπǘŜǊƳ ¦Y 
ǎǘǊŀǘŜƎȅ ǘƻ ǎǳǇǇƻǊǘ ǎƻƛƭ ƘŜŀƭǘƘ ƻǘƘŜǊ ǘƘŀƴ ŦƻǊ ŀǊŀōƭŜ ƭŀƴŘΦ  

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀŎŎŜƭŜǊŀǝƴƎ ǘƘŜ ŘŜŎƭƛƴŜ ƻŦ ¦Y ǘŜǊǊŜǎǘǊƛŀƭ ŀƴŘ Ŏƻŀǎǘŀƭ ŜŎƻǎȅǎǘŜƳǎΦ ²ŀǊƳƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎΣ 
ŘǊƻǳƎƘǘΣ ǿƛƭŘŬǊŜǎΣ ǎŜŀπƭŜǾŜƭ ǊƛǎŜ ŀƴŘ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ŀǊŜ ǊŜŘǳŎƛƴƎ Ƙŀōƛǘŀǘ ŀǊŜŀΣ ōƛƻŘƛǾŜǊǎƛǘȅΣ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ŦǳƴŎǝƻƴΦ 
¢ŜǊǊŜǎǘǊƛŀƭ ŀƴŘ Ŏƻǎǘŀƭ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ŀƭǎƻ ŀũŜŎǘŜŘ ōȅ ƭƻƴƎǎǘŀƴŘƛƴƎ ǇǊŜǎǎǳǊŜǎ ǎǳŎƘ ŀǎ ǇƻƭƭǳǝƻƴΣ ŦǊŀƎƳŜƴǘŀǝƻƴΣ 
ŘǊŀƛƴŀƎŜ ŀƴŘ ƭŀƴŘ ǳǎŜ ŎƘŀƴƎŜΦ 

¶ ¢ƘŜǊŜ ƛǎ ǎǘǊƻƴƎ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǘƘŜ Ǉŀǎǘ ол ȅŜŀǊǎ ƻŦ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ¦Y ŜŎƻǎȅǎǘŜƳǎΣ ǿƛǘƘ ŎƭŜŀǊΣ 
ƻōǎŜǊǾŜŘ ŘŜŎƭƛƴŜǎ ƛƴ ǎǇŜŎƛŜǎ ŀƴŘ ƘŀōƛǘŀǘǎΣ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎ ǎƘƛƊƛƴƎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀǾŜǊŀƎŜ ¦Y 
ƅƻǿŜǊƛƴƎ ƴƻǿ ƻŎŎǳǊǎ ŀ ƳƻƴǘƘ ŜŀǊƭƛŜǊ ǘƘŀƴ ол ȅŜŀǊǎ ŀƎƻΦ  

¶ CǳǘǳǊŜ ƛƳǇŀŎǘǎ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ǘƻ ƛƴǘŜƴǎƛŦȅΦ .ȅ ǘƘŜ нлрлǎΣ ¦Y bŀǝƻƴŀƭ bŀǘǳǊŜ wŜǎŜǊǾŜǎ ǿƛƭƭ ƭƛƪŜƭȅ ŦŀŎŜ 
ǎƛƎƴƛŬŎŀƴǘ ŎƭƛƳŀǘŜ ǊƛǎƪǎΣ ǿƛǘƘ ŀǊƻǳƴŘ фр҈ ŜȄǇƻǎŜŘ ǘƻ ƘƻǧŜǊ ǎǳƳƳŜǊǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǎƻǳǘƘŜǊƴ 9ƴƎƭŀƴŘΣ 
ǿƘŜǊŜ ǘŜƳǇŜǊŀǘǳǊŜǎ Ƴŀȅ ǊƛǎŜ ōȅ ƻǾŜǊ мΦр ϲ/Σ ǿƛǘƘ ŀōƻǳǘ ƘŀƭŦ ŦŀŎƛƴƎ ƭƻǿŜǊ ǊƛǾŜǊ ƅƻǿǎ ŀƴŘ ƘƛƎƘŜǊ ǿƛƭŘŬǊŜ 
ǊƛǎƪΣ ƛƴŎǊŜŀǎƛƴƎ ǎǘǊŜǎǎ ƻƴ ǿƛƭŘƭƛŦŜ ŀƴŘ ƘŀōƛǘŀǘǎΦ 

¶ !Ŏǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŎŎŜƭŜǊŀǘŜ ŀƴŘ ŜȄǇŀƴŘ ŎǳǊǊŜƴǘ ¦Y ǊŜǎǇƻƴǎŜǎΣ ŀǎ ŀŘŀǇǘŀǝƻƴ ƛǎ ƭŀǊƎŜƭȅ ŎƻƴŬƴŜŘ ǘƻ 
ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ŀƴŘ ŦǊŀƎƳŜƴǘŜŘ ǊŜǎǘƻǊŀǝƻƴ ŜũƻǊǘǎΦ /ǊǳŎƛŀƭƭȅΣ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ŎƻƴǎƛŘŜǊŜŘ 
ŀƭƻƴƎǎƛŘŜ ōǊƻŀŘŜǊ ŀƎǊƛŎǳƭǘǳǊŀƭΣ Ŏƻŀǎǘŀƭ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŀŘŀǇǘŀǝƻƴ ǇƻƭƛŎȅΦ 

 
 

N4: Risks to soil ecosystems 
CRITICAL  
INVESTIGATION 

N1: Risks to terrestrial and coastal ecosystems  
MORE 
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N10: Risks to food security 
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/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŘŜƎǊŀŘƛƴƎ ǘƘŜ ¦YΩǎ ŦǊŜǎƘǿŀǘŜǊ ŜŎƻǎȅǎǘŜƳǎΦ 5ǊƻǳƎƘǘπŘǊƛǾŜƴ ǊŜŘǳŎǝƻƴǎ ƛƴ ǊƛǾŜǊ ƅƻǿΣ ǿŀǊƳŜǊ ǿŀǘŜǊ 
ǘŜƳǇŜǊŀǘǳǊŜǎΣ ŀƴŘ ƘŜŀǾƛŜǊ ǊŀƛƴŦŀƭƭ ŀƭƭ ƘŀǊƳ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ǿŜŀƪŜƴ ǘƘŜ ƻǾŜǊŀƭƭ ƘŜŀƭǘƘ ƻŦ ŦǊŜǎƘǿŀǘŜǊ ƘŀōƛǘŀǘǎΦ ¢Ƙƛǎ 
ǘƘǊŜŀǘŜƴǎ ǘƘŜ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦ ǘƘŜǎŜ ŜŎƻǎȅǎǘŜƳǎ ŀǎ ǿŜƭƭ ŀǎ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ ƅƻƻŘ ǊŜƎǳƭŀǝƻƴΦ [ŀƴŘπǳǎŜ ŎƘŀƴƎŜΣ 
ǇƻƭƭǳǝƻƴΣ ŀƴŘ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ŎƻƳǇƻǳƴŘƛƴƎ ŦŀŎǘƻǊǎΦ 

¶ CǊŜǎƘǿŀǘŜǊ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ŀƭǊŜŀŘȅ ǎŜǾŜǊŜƭȅ ŘŜƎǊŀŘŜŘΣ ǿƛǘƘ ƴƻ ǊƛǾŜǊ ƛƴ 9ƴƎƭŀƴŘ ƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 
ŎǳǊǊŜƴǘƭȅ ǊŀǘŜŘ ŀǎ ƘŀǾƛƴƎ ƎƻƻŘ ƻǾŜǊŀƭƭ ŎƘŜƳƛŎŀƭ ƘŜŀƭǘƘΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ǊŜǎƘŀǇƛƴƎ ŜŎƻǎȅǎǘŜƳǎ ǿƛǘƘ ŎƻƭŘπ
ǿŀǘŜǊ ǎǇŜŎƛŜǎ ƭƛƪŜ ōǊƻǿƴ ǘǊƻǳǘ ŘŜŎƭƛƴƛƴƎ ŀƴŘ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ǎǇǊŜŀŘƛƴƎΦ 

¶ By the 2050s, warming could push many freshwater ecosystems beyond their ability to adapt, leading to 
widespread biodiversity loss, habitat decline, and ecological disruption. 

¶ Adaptation actions so far have had mixed success. National frameworks and strategies lack both clear 
objectives and long-term targets and more action is needed to address this risk. There is also an urgent 
need to monitor and understand the effectiveness of adaptation actions. 

aŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎ ǎǳǇǇƻǊǘ ōƛƻŘƛǾŜǊǎƛǘȅ ŀŎǊƻǎǎ ǘƘŜ ¦YΦ ¢ƘŜȅ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ŘƛǎǊǳǇǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ƛƴŎƭǳŘƛƴƎ 
ǿŀǊƳƛƴƎ ǿŀǘŜǊǎΣ ƛƴŎǊŜŀǎŜŘ ǎǘǊŀǝŬŎŀǝƻƴΣ ŀƭǘŜǊŜŘ ŎǳǊǊŜƴǘǎΣ ŀŎƛŘƛŬŎŀǝƻƴ ŀƴŘ ŘŜπƻȄȅƎŜƴŀǝƻƴΦ  

¶ The seas around the UK are warming rapidly; there are now about four more marine heatwave events per 
year compared to the 1980s. The resulting change in prey availability means that many seabirds are 
already at the southern limit of their breeding range. 

¶ By 2100, models project major climate-induced shifts in marine habitats, threatening Marine Protected 
Area (MPA) effectiveness.  

¶ The marine environment and ecosystems are recognised in national adaption policies, particularly through 
the MPAs. However, MPAs are focused on protecting a certain habitat or species in present conditions, 
impact of climate change is not yet included in MPA planning. Thus, more action is needed to address 
gaps in implementation of planned adaptation measures as well as gather information on their 
effectiveness. 

¢ƘŜ ¦YΩǎ ƴŀǘǳǊŀƭ ŎŀǊōƻƴ ǎǘƻǊŜǎ ƛƴŎƭǳŘŜ ǇŜŀǘƭŀƴŘǎΣ ƴŀǝǾŜ ǿƻƻŘƭŀƴŘǎΣ ŀƴŘ Ŏƻŀǎǘŀƭ ŜŎƻǎȅǎǘŜƳǎΦ ¢ƘŜȅ ŦŀŎŜ ŜǎŎŀƭŀǝƴƎ 
Ǌƛǎƪǎ ŀǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƴŎǊŜŀǎŜǎ ǿŀǊƳƛƴƎΣ ŘǊȅƛƴƎΣ ŀƴŘ ǿƛƭŘŬǊŜ ƛƴŎƛŘŜƴŎŜΦ ¢ƘŜǎŜ ǇǊŜǎǎǳǊŜǎ ŎƻƳǇƻǳƴŘ ŜȄƛǎǝƴƎ 
ŘŜƎǊŀŘŀǝƻƴ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŜΣ ŘǊŀƛƴŀƎŜΣ ǇƻƭƭǳǝƻƴΣ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘΦ  

¶ {ƻƳŜ ǇŜŀǘƭŀƴŘǎΣ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ ƘŀǾŜ ŀƭǊŜŀŘȅ ǎƘƛƊŜŘ ŦǊƻƳ ŎŀǊōƻƴ ǎƛƴƪǎ ǘƻ ƴŜǘ ǎƻǳǊŎŜǎ 
ƻŦ ŎŀǊōƻƴ ŘǳŜ ǘƻ ŘŜƎǊŀŘŀǝƻƴ ŀƴŘ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ǿŀǊƳƛƴƎΣ ŘǊƻǳƎƘǘǎ ŀƴŘ ǿƛƭŘŬǊŜǎΦ ул҈ ƻŦ 9ƴƎƭŀƴŘΩǎ 
ǇŜŀǘƭŀƴŘǎ ŀǊŜ ŀǎǎŜǎǎŜŘ ŀǎ ŘǊȅ ƻǊ ŘŜƎǊŀŘŜŘΦ 

¶ CǳǘǳǊŜ ǿŀǊƳƛƴƎ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ǘƻ ƴŀǘǳǊŀƭ ŎŀǊōƻƴ ǎǘƻǊŜǎΦ {ŎƻǘƭŀƴŘΩǎ Cƭƻǿ /ƻǳƴǘǊȅ ǇŜŀǘƭŀƴŘǎΣ ƻƴŜ ƻŦ 
ǘƘŜ ƭŀǊƎŜǎǘ ōƻƎǎ ƛƴ 9ǳǊƻǇŜΣ ŎƻǳƭŘ ƳƻǾŜ ƻǳǘǎƛŘŜ ǘƘŜ ŎƻƴŘƛǝƻƴǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǇŜŀǘ ŦƻǊƳŀǝƻƴ ōȅ ǘƘŜ нлулǎΦ 

¶ !ŘŀǇǘŀǝƻƴ ŜũƻǊǘǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ ƭŀǎǘ ŬǾŜ ȅŜŀǊǎΣ ōǳǘ ŀǊŜ ŦǊŀƎƳŜƴǘŜŘ ŀƴŘ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘΣ 
ǇŀǊǝŎǳƭŀǊƭȅ ŀǊƻǳƴŘ ōƭǳŜ ŎŀǊōƻƴ ƛƴ Ŏƻŀǎǘŀƭ ŀƴŘ ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎ ǿƘƛŎƘ ƛǎ ŎǳǊǊŜƴǘƭȅ ǇƻƻǊƭȅ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ 
ŎǳǊǊŜƴǘ ǇƻƭƛŎȅ ŦǊŀƳŜǿƻǊƪǎΦ  

N3: Risks to marine ecosystems  
MORE 
ACTION 
NEEDED 

N5: Risks to natural carbon sources and sequestration  MORE 
ACTION 
NEEDED 

N2: Risks to freshwater ecosystems  
MORE 
ACTION 
NEEDED 
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9ȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŘǊƛǾŜƴ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀƭǊŜŀŘȅ ŀũŜŎǝƴƎ ¦Y ŀƎǊƛŎǳƭǘǳǊŜΦ wƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ǎƘƛƊƛƴƎ ǊŀƛƴŦŀƭƭΣ 
ŀƴŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŜȄǘǊŜƳŜ ŜǾŜƴǘǎ ǊŜŘǳŎŜ ǇǊƻŘǳŎǝǾƛǘȅΣ ŘŀƳŀƎŜ ǎƻƛƭǎ ŀƴŘ ŜŎƻǎȅǎǘŜƳǎΣ ŀƴŘ ƛƴŎǊŜŀǎŜ ǇǊŜǎǎǳǊŜ ƻƴ 
ŦŀǊƳŜǊǎΦ  

¶ UK agriculture is already experiencing losses of ŀǊƻǳƴŘ ϻм ōƛƭƭƛƻƴ ǇŜǊ ȅŜŀǊ ŘǳŜ ǘƻ ǊŜŎŜƴǘ ŜȄǘǊŜƳŜ ŜǾŜƴǘǎΦ 
²Ŝǘ ŎƻƴŘƛǝƻƴǎ ƛƴ нлнп affected wheat yields, ƭƻǿŜǊƛƴƎ ǇǊƻŘǳŎǝƻƴ ōȅ нл҈Σ ǿƘƛƭŜ ƛƴŎǊŜŀǎŜŘ ǇƻǳƭǘǊȅ ŘŜŀǘƘǎ 
ŦǊƻƳ ŜȄǘǊŜƳŜ ƘŜŀǘ ƛƴ ǎǳƳƳŜǊ нлнн ǊŜŘǳŎŜŘ ǇǊƻŘǳŎǝƻƴ ōȅ нΦс҈Φ 

¶ wƛǎƪǎ ǘƻ ¦Y ŦŀǊƳǎ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ .ȅ нлрлΣ ǘƘŜ ǇǊƻǇƻǊǝƻƴ ƻŦ ΨƘƛƎƘπǉǳŀƭƛǘȅ 
ŦŀǊƳƭŀƴŘΩ ƛƴ ǘƘŜ ¦Y ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ǎƘǊƛƴƪ ŦǊƻƳ оу҈ όмфсмπмффлύ ǘƻ мм҈ ŘǳŜ ǘƻ ŘǊƻǳƎƘǘΦ  

¶ bŜǿ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇƻƭƛŎƛŜǎ ŀǊŜ ǇǊƻƳƻǝƴƎ ŎƭƛƳŀǘŜ ǊŜǎƛƭƛŜƴŎŜ ōǳǘ ǘhere is still a need for more action to 
address gaps in strategic future targets as well as indicators to track changing climate risk and the 
effectiveness of adaptationΦ .ǳƛƭŘƛƴƎ ŀǿŀǊŜƴŜǎǎ ƻŦ ŀŘŀǇǘŀǘƛƻƴ ƻǇǘƛƻƴǎ ŀƳƻƴƎǎǘ ŦŀǊƳŜǊǎΣ ŜǎǇŜŎƛŀƭƭȅ ΨǉǳƛŎƪ 
ǿƛƴǎΩΣ ǿƻǳƭŘ ǎǳǇǇƻǊǘ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜ ǳǇǘŀƪŜΦ 

CƛǎƘŜǊƛŜǎ ŀƴŘ ŀǉǳŀŎǳƭǘǳǊŜ ŀǊŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ¦YΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ŦƻƻŘ ǎǳǇǇƭȅΦ ¢ƘŜȅ ŦŀŎŜ ǎƛƎƴƛŬŎŀƴǘ ǘƘǊŜŀǘǎ 
ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƴŎƭǳŘƛƴƎ ǊƛǎƛƴƎ ǎŜŀ ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŀƴŘ ƛƴǘŜƴǎŜ ƳŀǊƛƴŜ ƘŜŀǘǿŀǾŜǎΣ ŀƴŘ 
ƻŎŜŀƴ ŀŎƛŘƛŬŎŀǝƻƴΣ ŀƭƭ ƻŦ ǿƘƛŎƘ ŜȄŀŎŜǊōŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǇŜǎǘǎ ŀƴŘ ǇŀǘƘƻƎŜƴǎ ŀƴŘ ŀƭǘŜǊ ǘƘŜ ǎǳƛǘŀōƛƭƛǘȅ ƻŦ ƳŀǊƛƴŜ 
ŜƴǾƛǊƻƴƳŜƴǘǎΦ  

¶ Warming seas are shifting species distributions. Coldwater fish such as cod have declined, reducing North 
Sea catches, while warmwater species such as European seabass are becoming increasingly common. 

¶ Future losses for fisheries from climate change could be severe with the Northwest Atlantic projected to 
face 12% average loss of fish by mid-century and up to 35% by 2100. 

¶ While climate adaptation policies exist in this sector, they are inconsistently applied and management is 
fragmented. More action is needed to ensure that climate risks are not overlooked in fisheries planning 
and to coordinate across geographical boundaries. 

Forests and the ecosystems they support are culturally significant to the UK and provide value through services and 
natural capital. ¢ƘŜȅ ŦŀŎŜ ƛƴŎǊŜŀǎƛƴƎ Ǌƛǎƪǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŘǳŜ ǘƻ ǊƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ǎƘƛƊƛƴƎ ǊŀƛƴŦŀƭƭ ǇŀǧŜǊƴǎΣ 
ŘǊƻǳƎƘǘǎΣ ǿƛƭŘŬǊŜǎΣ ŀƴŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŀƴŘ ƛƴǘŜƴǎŜ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊΣ ƛƴ ǇŀǊǝŎǳƭŀǊ ǎǘƻǊƳǎΦ tŜǎǘǎ ŀƴŘ ŘƛǎŜŀǎŜǎ ŀǊŜ 
ŀƭǎƻ ǎǇǊŜŀŘƛƴƎ ƳƻǊŜ ǿƛŘŜƭȅ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  

¶ Extreme wind causes severe damage to UK forests and wind speeds are expected to increase in the 
future. {ǘƻǊƳ !ǊǿŜƴ ƛƴ нлнм ŀũŜŎǘŜŘ ŀǊƻǳƴŘ пΣллл ƘŜŎǘŀǊŜǎ ƻŦ {ŎƻǩǎƘ ŦƻǊŜǎǘǎ ŀƴŘ ǊŜǎǳƭǘŜŘ ƛƴ ŀǊƻǳƴŘ м 
Ƴƛƭƭƛƻƴ Ƴш ƻŦ ŦŀƭƭŜƴ ǘǊŜŜǎΦ 

¶ Forest ecosystems are increasingly at risk of partial or total collapse within the next 50 years due to 
interacting climate-driven disturbances of wind, fire, pests, and bark beetles.  

¶ New strategic action plans are helping support forestry adaptation across the UK, but more action is 
needed to understand where adaptation measures are actually being used as well as to consider 
compound risks, such as a windstorm immediately following a flooding event. 

N6: Risks to agriculture 
MORE 
ACTION 
NEEDED 

N7: Risks to fisheries and aquaculture 
MORE 
ACTION 
NEEDED 

N8: Risks to forestry 
MORE 
ACTION 
NEEDED 
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Infrastructure 

Figure ES9: A repair platform fixes the railway line at Dawlish, Devon, following severe storm damage in 2014. This section of line has 
had to be repeatedly repaired in the following years, most recently after Storm Ingrid in January 2026. Image credit: Adobe Stock

 

¢Ƙƛǎ wŜǇƻǊǘ /ŀǊŘ ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎƘŀǇǘŜǊ ƻŦ ǘƘŜ //w!п LƴŘŜǇŜƴŘŜƴǘ !ǎǎŜǎǎƳŜƴǘΩǎ 
Technical Report, including an overview of each of the risks assessed as requiring the most urgent action or 
investigation*. Full details including regional variations can be found in the chapter. 

Chapter summary 

Our national infrastructure includes transport, energy and digital communication networks, as well as waste and 
water systems. It underpins the functioning of our society and economy, but climate change is already causing 
costly impacts either by directly damaging our infrastructure as a result of intensifying extreme weather events or 
altering the surrounding environment. 

¶ The highly interconnected nature of our national infrastructure makes it vulnerable to extreme weather; 
a failure in one network or system has a cascading effect which can impact other infrastructure services 
(I1). This interconnection will only deepen into the future as our systems become more integrated, 
particularly through electrification and the use of digital technologies.  

¶ In many cases risks are compounded by the condition and design of long-life infrastructure assets like 
road (I5) and rail networks (I6), and sewage systems (I9). Often these assets are aging and may not be 
resilient even to our current climate.  

¶ New technologies will bring major changes to our national infrastructure landscape, most importantly 
around electricity generation, transmission, and distribution (I2, I3), as well as for road transport (I5) and 
fuel supply (I4). This presents an opportunity to build climate resilience into new infrastructure and 
networks.  

¶ Without effective adaptation, the intensification of extreme weather and the associated hazards will cause 
greater damage and disruption to our infrastructure networks. Adaptation plans and policies exist for most 
infrastructure sectors, and actions are starting to be implemented, but there needs to be increased 
monitoring and evaluation of adaptation actions to measure their effectiveness and the improvements 
to system resilience. 

¶ 9ƴƎƭŀƴŘΣ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ {ŎƻǘƭŀƴŘ ŀƴŘ ²ŀƭŜǎ ǿƛƭƭ ŜŀŎƘ ŦŀŎŜ ǘƘŜƛǊ ƻǿƴ ƛƴŘƛǾƛŘǳŀƭ ŎƘŀƭƭŜƴƎŜǎΦ CƻǊ 
ŜȄŀƳǇƭŜΣ ǘƘŜǊŜ ƛǎ ŀ ƘƛƎƘ Ǌƛǎƪ ƻŦ ŎƻƭƭŀǇǎŜ ƻŦ Ŏƻŀƭ ǎǇƻƛƭ ǝǇǎ ƛƴ ²ŀƭŜǎ όLмлύΣ ǿƘƛƭŜ {ŎƻǘƭŀƴŘ Ƙŀǎ ŀ ǊŜƭŀǝǾŜƭȅ ƘƛƎƘ 
ƴǳƳōŜǊ ƻŦ ǇǊƛǾŀǘŜ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎΣ ǎŜǊǾƛƴƎ ŀōƻǳǘ нΦр҈ ƻŦ ǘƘŜ ǇƻǇǳƭŀǝƻƴ όLфύΦ 

  

https://stock.adobe.com/uk/images/repair-works-on-the-west-coast-mainline-station-at-dawlish-in-devon-following-the-collapse-of-the-tracks-during-the-storms-of-february-2014-a-repair-platform-can-be-seen-in-the-sea/355733581
https://stock.adobe.com/uk/images/repair-works-on-the-west-coast-mainline-station-at-dawlish-in-devon-following-the-collapse-of-the-tracks-during-the-storms-of-february-2014-a-repair-platform-can-be-seen-in-the-sea/355733581
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¢ƘŜ ¦YΩǎ ƴŀǘƛƻƴŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎ ƘƛƎƘƭȅ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ς disruption to one system can trigger failures across 
others, amplifying extreme weather impacts. This reliance will deepen, as most infrastructure services are 
underpinned by changing electricity systems and are increasingly connected by digital and communication systems. 

¶ Examples of critical infrastructure breakdown due to extreme weather are being increasingly 
documented. For example, a severe ƘŜŀǘǿŀǾŜ ŀŎǊƻǎǎ ǘƘŜ ¦Y in Wǳƭȅ нлнн ƭŜŘ ǘƻ Řŀǘŀ ŎŜƴǘǊŜ ƻǳǘŀƎŜǎ ŀǘ 
DǳȅΩǎ ŀƴŘ {ǘ ¢ƘƻƳŀǎΩ bI{ ¢Ǌǳǎǘ ƛƴ [ƻƴŘƻƴΣ ŘƛǎǊǳǇǝƴƎ ŎƭƛƴƛŎŀƭ L¢ ǎȅǎǘŜƳǎ ŦƻǊ ǿŜŜƪǎΦ  

¶ Increasingly large and frequent damage to infrastructure from extreme weather could lead to severe 
losses of function across multiple systems, with estimated costs of £ billions annually by the 2050s.  

¶ ¢ƘŜ ƛƳǇŀŎǘǎ ŦǊƻƳ ŎŀǎŎŀŘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦŀƛƭǳǊŜ ŎƻǳƭŘ ōŜ ǎŜǾŜǊŜ ŀƴŘ ŎǊƛǝŎŀƭ ŀŎǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ 
ǇǊŜǇŀǊŜ ŦƻǊ ǘƘƛǎ ǊƛǎƪΦ Lƴ ǇŀǊǝŎǳƭŀǊΣ ǘƘŜǊŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ƴƻ ǎȅǎǘŜƳŀǝŎ ¦YπǿƛŘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
ƛƴǘŜǊŘŜǇŜƴŘŜƴŎƛŜǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜǊŜ ƛǎ ŀƴ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ downstream impacts of sector-specific 
adaptation strategies on interconnected systems. 

¢ƘŜ ¦YΩǎ ŦǳŜƭ ǎǳǇǇƭȅ ǎȅǎǘŜƳ ƛǎ ŎƻƳǇƭŜȄΣ ƛƴŎƭǳŘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴΣ ǊŜŦƛƴƛƴƎΣ ǎǘƻǊŀƎŜ ŀƴŘ ǘǊŀƴǎǇƻǊǘ 
of both liquid and gaseous fuel. These diverse assets are exposed to impacts from extreme weather events, such as 
floods, droughts and wildfires, while high temperatures can reduce equipment operating capacity. As the UK 
decarbonises, the fuel supply system is also currently undergoing significant changes, bringing opportunities to 
build climate resilience.  

¶ Although some evidence is available on current climate risks and the adaptation action that has taken 
place so far, critical investigation is required to address limited information on future climate risk to fuel 
supply systems and a lack of quantitative evidence for the benefits of adaptation, as well as gaps around 
monitoring and evaluation. 

Road transport infrastructure, which includes active travel and bus services, underpins many of the other transport 
networks in the UK, as well as other infrastructure services. Without adaptation, road networks will suffer 
increasing impacts from more frequent and severe extreme weather in the future, for example from flooding, 
subsidence, and landslides. 

¶ /ǳǊǊŜƴǘ ŎƘŀƭƭŜƴƎŜǎ ŀǊƻǳƴŘ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳǎ ƛƴŎƭǳŘŜ ŀŘŀǇǝƴƎ ƭŜƎŀŎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿƘƛŎƘ ƛǎ ƴƻǘ 
ǊŜǎƛƭƛŜƴǘ ǘƻ ǇǊŜǎŜƴǘπŘŀȅ ƻǊ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ǊƛǎƪǎΣ ŀƴŘ ŀŘŘǊŜǎǎƛƴƎ Ǌƛǎƪǎ ǘƻ ƭƻŎŀƭ ǊƻŀŘǎΣ ǿƘƛŎƘ ŀǊŜ ƭŜǎǎ ǿŜƭƭπ
ǎŜǊǾŜŘ ǘƘŀƴ ƳŀƧƻǊ ǊƻŀŘ ƴŜǘǿƻǊƪǎ ƛƴ ǘŜǊƳǎ ƻŦ ŘŀǘŀΣ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘǎΣ ŀƴŘ ŀŘŀǇǘŀǝƻƴ ǇƭŀƴƴƛƴƎΦ  

¶ .ŜȅƻƴŘ ŀŎǝƻƴ ǘƻ ŀŘŘǊŜǎǎ ǇǊŜǎŜƴǘπŘŀȅ ǊƛǎƪǎΣ ŎǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ 
Ǌƛǎƪǎ ǘƻ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘΣ ƛƴŎƭǳŘƛƴƎ ŜǾƛŘŜƴŎŜ ƻƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀŘŀǇǘŀǝƻƴ ǘƻ ǊŜŘǳŎŜ ǊƛǎƪǎΦ   

I1: Risks to the delivery of infrastructure services from 
interdependencies with other infrastructure systems 

CRITICAL  
ACTION  
NEEDED 

I4: Risks to fuel supply systems 
CRITICAL  
INVESTIGATION 

I5: Risks to road transport systems 
CRITICAL  
INVESTIGATION 
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Aviation, ports, shipping, and inland waterways face a range of risks from climate change. Flooding and extreme 
wind are the main hazards for aviation, while sea-level rise, coastal flooding, extreme temperatures and increased 
wind-load are the main hazards for ports and shipping. International shipping and aviation can be impacted by 
climate hazards outside of the UK. 

¶ There is evidence of adaptation taking place in airports, but there are limited adaptation policies in place 
for ports and shipping and very limited evidence exists around inland waterways. However, current 
adaptation plans are focussed on short timeframes and critical investigation is needed to address the 
limited evidence around future climate risks, as well as to understand the effectiveness of adaptation 
action in the aviation and marine sectors. 

Waste management systems include infrastructure such as landfill sites, waste incinerators, recycling and material 
recovery centres, but also nuclear waste and decommissioned power stations, and mining sites, particularly coal 
spoil tips. Impacts from climate change include release of landfill waste as a result of coastal erosion or flooding, 
but reported cases are local in scale. 

¶ The climate risk to waste management systems is assessed as low across the UK apart from in Wales, 
where critical investigation is needed into the current high risk of potential coal spoil tip collapse which 
can occur as a result of heavy rainfall, although this risk is expected to reduce in the future as a result of 
adaptation actions. 

¦Y ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ŎŀǇŀŎƛǘȅ ǿƛƭƭ ŜȄǇŀƴŘ ǘƻ ƳŜŜǘ ǊƛǎƛƴƎ ŘŜƳŀƴŘΣ ǿƛǘƘ ŀ ƭŀǊƎŜǊ ǎƘŀǊŜ ŎƻƳƛƴƎ ŦǊƻƳ ŘƛǎǘǊƛōǳǘŜŘ 
ǊŜƴŜǿŀōƭŜǎΦ ¢ƘŜ ŦǳǘǳǊŜ ǇƻǿŜǊ ǎȅǎǘŜƳ ǿƛƭƭ ōŜ ƳƻǊŜ ǿŜŀǘƘŜǊ ǎŜƴǎƛǝǾŜ ǿƛǘƘ ŀ ƎǊŜŀǘŜǊ ǳǎŜ ƻŦ ǿƛƴŘ ŀƴŘ ǎƻƭŀǊ 
ƎŜƴŜǊŀǝƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŘŜŀƭ ǿƛǘƘ ǾŀǊƛŀōƛƭƛǘȅ ŦǊƻƳ ǿŜŀǘƘŜǊΣ ǿƘƛŎƘ ƛǎ 
ŀƴǝŎƛǇŀǘŜŘ ǘƻ ōŜ ƭŀǊƎŜǊ ǘƘŀƴ ŀƴȅ ǇǊƻƧŜŎǘŜŘ ŎƘŀƴƎŜǎ ƛƴ ǿŜŀǘƘŜǊ ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  

¶ 9ǾƛŘŜƴŎŜ ƻŦ ŎǳǊǊŜƴǘ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ƛǎ ƭƛƳƛǘŜŘΣ ōǳǘ ǘƘŜ ǎȅǎǘŜƳ Ƙŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ 
ǊŜǎƛƭƛŜƴŎŜ ǘƻ ǊŜŎŜƴǘ ǿŜŀǘƘŜǊπǊŜƭŀǘŜŘ ƘŀȊŀǊŘǎΦ  

¶ In the future, the number of power stations in England at serious risk of flooding could approximately 
double with a global temperature rise of 4 °C.  

¶ There may be an increase in periods of low solar and wind resources for the UK which are anticipated to 
be managed through adequate planning for security of supply.  

¶ Awareness of climate risks in this sector is high, but more action is needed to address a lack of detailed 
adaptation strategies and quantitative measures of success.  

  

I7: Risks to aviation, and maritime transport systems CRITICAL  
INVESTIGATION 

I10: Risks to waste management systems, excluding 
wastewater systems 

CRITICAL  
INVESTIGATION 

I2: Risks to electricity generation 
MORE 
ACTION 
NEEDED 
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The electricity network in the UK is a mix of physical assets, such as pylons and undersea cables, which transmit 
electricity from power stations and connect to overseas networks. LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ 
ŘǊƻǳƎƘǘǎΣ floodingΣ ƻǾŜǊƘŜŀǝƴƎ ŀƴŘ ƘƛƎƘ ǿƛƴŘǎ ŀǎ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ōŜŎƻƳŜǎ ƳƻǊŜ ŎƻƳƳƻƴΦ ¢he electricity 
network is also currently undergoing a significant transformation and upgrade. 

¶ Named storms have brought substantial disruption to electricity distribution networks in the UK - ƛƴ нлннΣ 
ǎǘƻǊƳǎ 5ǳŘƭŜȅΣ 9ǳƴƛŎŜΣ ŀƴŘ CǊŀƴƪƭƛƴ ŎŀǳǎŜŘ ƭƻǎǎ ƻŦ ǇƻǿŜǊ ǘƻ ƻǾŜǊ м Ƴƛƭƭƛƻƴ ƘƻƳŜǎΦ {ǳōǎǘŀǝƻƴ ƅƻƻŘƛƴƎ ƛǎ 
ƛŘŜƴǝŬŜŘ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ Ǌƛǎƪ ǿƛǘƘ ƘƛƎƘŜǎǘ ƻǾŜǊŀƭƭ ƛƳǇŀŎǘΦ 

¶ It is not yet fully understood how planned expansion and upgrades to the electricity system will be 
affected by climate change; risks will increase, but this is also an opportunity for adaptation. 

¶ More action is needed to address risks to electricity transmission and distribution systems in England, 
Scotland and Wales, as while adaptation is taking place, there is limited evidence on how effective that 
adaptation has been. Northern Ireland is not subject to the same reporting powers as the rest of the UK 
and so evidence for action to address future risks is limited. 

Extreme weather affects rail networks both by damaging infrastructure and by causing service disruptions. Much of 
ǘƘŜ ¦YΩǎ Ǌŀƛƭ ƴŜǘǿƻǊƪ ǿŀǎ ōǳƛƭǘ ōŜŦƻǊŜ ƳƻŘŜǊƴ-day design and construction standards, increasing the risk from 
climate hazards. 

¶ In Great Britain, disruption costs from wind, flooding and subsidence were £383 million, £316 million and 
£144 million respectively, from 2006-2024 while the impact of extreme heat on rail networks has become 
more prominent in the past decade.  

¶ Increasingly frequent and severe extreme weather events in the future could result in costs in the £ 
billions in England and £10s of millions in Scotland by the 2080s. 

¶ !daptation to climate change is recognised as essential by the sector; risk assessments and adaptation 
plans have been carried out across the UKΦ IƻǿŜǾŜǊΣ ƳƻǊŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ŀ ƭŀŎƪ ƻŦ 
ǉǳŀƴǝǘŀǝǾŜ evidence ƻƴ ǘƘŜ effectiveness ƻŦ ŀŘŀǇǘŀǝƻƴ ǘƻ ŘŀǘŜΦ 

Water supply and wastewater infrastructure will come under increasing pressure from droughts and flooding, 
compounded by future population growth and an expected rise in industries with high water demand. Droughts, 
high temperatures, and floods will also pose a major threat to water quality, compounded by inadequate pollution 
control and an emerging risk from wildfires. 

¶ ¢ƘŜ ¦YΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƴŘ ǿŀǎǘŜǿŀǘŜǊ ǎȅǎǘŜƳǎ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΦ 
Drought in particular poses the principal threat to future UK water supply. For example, two drought-
prone areas with high water abstraction have been identified in Scotland near the rivers Spey and Tay, 
where the frequency of drought could more than double by the 2080s.  

¶ Planned adaptation action will reduce climate risk to this sector in the future, although the risk is still 
expected to remain high. More action is needed as the quality of adaptation planning is variable, lacking 
specificity and with limited evidence on quantitative measures of success or monitoring of 
implementation. 

I3: Risks to electricity transmission and distribution 
systems 

MORE 
ACTION 
NEEDED 

I6: Risks to rail transport systems 
MORE 
ACTION 
NEEDED 

I9: Risks to water supply and wastewater systems 
MORE 
ACTION 
NEEDED 
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Economy  

Figure ES10: Industrial zones such as the port at Feilxstowe, Suffolk, are major hubs for the transport of goods, but are at risk from 
saline intrusion, more severe storm surges, and erosion, as a result of sea level rise. Image credit: Adobe Stock 

¢Ƙƛǎ wŜǇƻǊǘ /ŀǊŘ ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ 9ŎƻƴƻƳȅ ŎƘŀǇǘŜǊ ƻŦ ǘƘŜ //w!п LƴŘŜǇŜƴŘŜƴǘ !ǎǎŜǎǎƳŜƴǘΩǎ ¢ŜŎƘƴƛŎŀƭ 
wŜǇƻǊǘΣ ƛƴŎƭǳŘƛƴƎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜ Ǌƛǎƪǎ ŀǎǎŜǎǎŜŘ ŀǎ ǊŜǉǳƛǊƛƴƎ ǘƘŜ Ƴƻǎǘ ǳǊƎŜƴǘ ŀŎǝƻƴ ƻǊ ƛƴǾŜǎǝƎŀǝƻƴΦ Cǳƭƭ 
ŘŜǘŀƛƭǎ ƛƴŎƭǳŘƛƴƎ ǊŜƎƛƻƴŀƭ ǾŀǊƛŀǝƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊΦ 

Chapter overview 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇƻǎŜǎ ǎƛƎƴƛŬŎŀƴǘ Ǌƛǎƪǎ ǘƻ ǘƘŜ ¦Y ŜŎƻƴƻƳȅΣ ŀũŜŎǝƴƎ ƳŀŎǊƻŜŎƻƴƻƳƛŎ ǎǘŀōƛƭƛǘȅΣ ōǳǎƛƴŜǎǎ ŀǎǎŜǘǎΣ ǎǳǇǇƭȅ 
ŎƘŀƛƴǎΣ ǇǊƻŘǳŎǝǾƛǘȅ ŀƴŘ ƭŀōƻǳǊΣ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ ŬƴŀƴŎŜΣ ƘƻǳǎŜƘƻƭŘǎΣ ŀƴŘ ŀŘŀǇǘŀǝƻƴ ƻǇǇƻǊǘǳƴƛǝŜǎΦ aƻǎǘ 
ŜŎƻƴƻƳƛŎ Ǌƛǎƪǎ ƘŀǾŜ ōŜŎƻƳŜ ƳƻǊŜ ǳǊƎŜƴǘ ǎƛƴŎŜ ǘƘŜ //w!оπL!π¢wΣ ŜȄŎŜǇǘ ŦƻǊ ƘƻǳǎŜƘƻƭŘ ŬƴŀƴŎŜǎΦ aŀƴȅ Ǌƛǎƪǎ ǿŜǊŜ 
ƴƻǘ ƭƛǎǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ƛƴ ǘƘŜ //w!оπL!Σ ǊŜƅŜŎǝƴƎ ǘƘŜ ƎǊƻǿƛƴƎ ǊŜŎƻƎƴƛǝƻƴ ƻŦ ŜŎƻƴƻƳƛŎ ŎƘŀƭƭŜƴƎŜǎΦ 

¶ ¢ƘŜ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳȅ ƻŦ ǘƘŜ ¦YΣ ǘƘŜ ƳŀŎǊƻŜŎƻƴƻƳȅΣ Ƙŀǎ ŀƭǊŜŀŘȅ ōŜŜƴ ŀũŜŎǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ 
ǘƘŜǎŜ ƛƳǇŀŎǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊƛǎŜ ǎƘŀǊǇƭȅ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ό9мύΦ ¦ƴŘŜǊ ŀ ΨŎǳǊǊŜƴǘ ǇƻƭƛŎƛŜǎΩ ǎŎŜƴŀǊƛƻΣ ǘƘŜ ¦Y 
ŜŎƻƴƻƳȅ ŎƻǳƭŘ ǎŜŜ ƭƻǎǎŜǎ ƻŦ ŀǘ ƭŜŀǎǘ тΦп҈ ƻŦ DǊƻǎǎ 5ƻƳŜǎǝŎ tǊƻŘǳŎǘ όD5tύ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎŜƴǘǳǊȅΦ  

¶ ¢ƘŜ ƛƳǇŀŎǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ǘƘŜ ŜŎƻƴƻƳȅ ƛǎ ŀƴ ŀƎƎǊŜƎŀǘŜ ƻŦ ŀƭƭ Ǌƛǎƪǎ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ǘƘŜ ǇƻǘŜƴǝŀƭƭȅ 
ǎŜǾŜǊŜ ŜŎƻƴƻƳƛŎ ƭƻǎǎŜǎ ǊŜƅŜŎǘ ŀƴ ǳǊƎŜƴǘ ƴŜŜŘ ŦƻǊ ŀŘŀǇǘŀǝƻƴ ŀŎǊƻǎǎ ŀƭƭ ǎŜŎǘƻǊǎΦ 

¶ ¢ƘŜ ¦YΩǎ ŜŎƻƴƻƳȅ ƛǎ ŜȄǇƻǎŜŘ ǘƻ ǊƛǎƛƴƎ ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ŘǳŜ ǘƻ ƎƭƻōŀƭƛǎŜŘ ǎǳǇǇƭȅ ŎƘŀƛƴǎΣ 
ƻǾŜǊǎŜŀǎ ōǳǎƛƴŜǎǎ ŀǎǎŜǘǎ ŀƴŘ ƛǘǎ ǊƻƭŜ ŀǎ ŀ ŬƴŀƴŎƛŀƭ ƘǳōΦ /ƭƛƳŀǘŜ ǎƘƻŎƪǎ ŀōǊƻŀŘ ŘƛǊŜŎǘƭȅ ƛƴƅǳŜƴŎŜ ¦Y 
ǇǊƻŘǳŎǝƻƴΣ ǇǊƛŎŜǎ ŀƴŘ ƳŀŎǊƻŜŎƻƴƻƳƛŎ ǎǘŀōƛƭƛǘȅ ό9мΣ 9нΣ 9оΣ 9рύΦ wƛǎƛƴƎ Ǝƭƻōŀƭ ŘŜƳŀƴŘ ŦƻǊ ŀŘŀǇǘŀǝƻƴ ƎƻƻŘǎ 
ŀƴŘ ǎŜǊǾƛŎŜǎ ǇǊŜǎŜƴǘǎ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ¦Y ōǳǎƛƴŜǎǎŜǎ ό9уύΦ  

¶ ²ƛǘƘƻǳǘ ŀŘŀǇǘŀǝƻƴΣ ƘƻǳǎŜƘƻƭŘǎ ǿƛƭƭ ŦŀŎŜ ƛƴŎǊŜŀǎƛƴƎ ŬƴŀƴŎƛŀƭ ǇǊŜǎǎǳǊŜǎ ǿƘƛŎƘ ǿƛƭƭ ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ 
ŀũŜŎǘ ǾǳƭƴŜǊŀōƭŜ ƎǊƻǳǇǎ ŀƴŘ ǘƘŜ ƭŜǎǎ ǿŜƭƭπƻũΦ wƛǎƛƴƎ ŦƻƻŘ ǇǊƛŎŜǎ ŎƻǳƭŘ Ŏƻǎǘ ǘƘŜ ŀǾŜǊŀƎŜ ƘƻǳǎŜƘƻƭŘ ŀōƻǳǘ 
ϻнтр ƳƻǊŜ ǇŜǊ ȅŜŀǊ ōȅ нлрлΣ ƛƴǎǳǊŀƴŎŜ ǇǊŜƳƛǳƳǎ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ŀƴŘ Ƴŀƴȅ ǇŜƻǇƭŜ ǿƛƭƭ ŦŀŎŜ ŘƛǊŜŎǘ Ŏƻǎǘǎ ǘƻ 
ǊŜǇŀƛǊ ǘƘŜƛǊ ƘƻƳŜǎ ŦƻƭƭƻǿƛƴƎ ŜȄǘǊŜƳŜ ŎƭƛƳŀǘŜ ŜǾŜƴǘǎΦ 

¶ /ƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ ƭŜǎǎ ǉǳŀƴǝǘŀǝǾŜ ŜǾƛŘŜƴŎŜ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ Ƙƻǿ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ŀũŜŎǘ ǘƘŜ 
¦YΩǎ ŜŎƻƴƻƳȅΣ ŀƴŘ ǎƻ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ŀƴŘ ǳǊƎŜƴŎȅ ŦƻǊ ŀŎǝƻƴ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ŀƭǎƻ ǳǎŜ ŜȄǇŜǊǘ 
ƻǇƛƴƛƻƴ ŀƭƻƴƎ ǿƛǘƘ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ŜȄǘǊŜƳŜ ŎƭƛƳŀǘŜ ƻǳǘŎƻƳŜǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ 
ƴƻǘ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ƛƴ ƳŀŎǊƻŜŎƻƴƻƳƛŎ ƳƻŘŜƭƭƛƴƎΦ ¢Ƙƛǎ ƘƛƎƘƭƛƎƘǘǎ ŀƴ ǳǊƎŜƴǘ ƴŜŜŘ ŦƻǊ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ 
ƳƻŘŜƭƭƛƴƎ ƻŦ ŜŎƻƴƻƳƛŎ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ¦YΦ  

¶ !ǿŀǊŜƴŜǎǎ ƻŦ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ ŜŎƻƴƻƳƛŎ Ǌƛǎƪǎ ƛǎ ƎǊƻǿƛƴƎΣ ōǳǘ ŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘΣ ǘƘŜǊŜ ƛǎ 
ŀ ƴŜŜŘ ŦƻǊ Ǌƻōǳǎǘ ŜǾŀƭǳŀǝƻƴ ƻŦ ǊŜŀƭπǿƻǊƭŘ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴǎ ƛƴ ƻǊŘŜǊ ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ 
ǘƘŜ Ǌƛǎƪǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ŜŎƻƴƻƳȅΦ  

https://stock.adobe.com/uk/images/felixstowe-container-port-suffolk-uk/729660350
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¢ƘŜ ƳŀŎǊƻŜŎƻƴƻƳȅ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŜŎƻƴƻƳȅ ŀǘ ǘƘŜ ƴŀǝƻƴŀƭ ƭŜǾŜƭΣ ǎƻ ǘƘƛǎ Ǌƛǎƪ ǊŜǇǊŜǎŜƴǘǎ ŀƴ ŀƎƎǊŜƎŀǝƻƴ ŀƴŘ ǎȅƴǘƘŜǎƛǎ 
ƻŦ ŀƭƭ ƻǘƘŜǊ ǎŜŎǘƻǊŀƭ Ǌƛǎƪǎ ŀŎǊƻǎǎ ǘƘŜ //w!пπL!π¢wΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇƻǎŜǎ ŎƻƳǇƭŜȄ Ǌƛǎƪǎ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ¦Y ŜŎƻƴƻƳȅΣ 
ŀũŜŎǝƴƎ D5tΣ ƛƴƅŀǝƻƴ ŀƴŘ ǇǊƻŘǳŎǝǾƛǘȅΣ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŜŎƻƴƻƳƛŎ ǎƘƻŎƪǎ ŦǊƻƳ ƅƻƻŘǎΣ ŘǊƻǳƎƘǘǎ ŀƴŘ ǎǘƻǊƳǎ 
ŘƛǎǊǳǇǝƴƎ ǘǊŀŘŜΣ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ŬǎŎŀƭ ǎǘŀōƛƭƛǘȅ ƛƴ ǘƘŜ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎΦ  

¶ ¢ƘŜ Ŏƻǎǘǎ ƛƳǇƻǎŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǊŜ ŀƭǊŜŀŘȅ ǎƛƎƴƛŬŎŀƴǘΣ ŜǾŜƴ ŀǘ ǘƘŜ ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƻŦ ǿŀǊƳƛƴƎΦ CƻǊ 
ǘƘŜ ƭŀǎǘ ŘŜŎŀŘŜ ŀ ƭƻǿŜǊ ōƻǳƴŘ ƻƴ ŜŎƻƴƻƳƛŎ ƭƻǎǎŜǎ ƛƴ ǘƘŜ ¦Y ŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ōŜǘǿŜŜƴ ϻнπмл ōƛƭƭƛƻƴ 
ǇŜǊ ȅŜŀǊ όлΦлрπлΦор҈ ƻŦ ŎǳǊǊŜƴǘ D5tύΦ 

¶ Future economic damages are expected to rise sharply. {ǳōǎǘŀƴǝŀƭ D5t ƭƻǎǎŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ŀǘ ƘƛƎƘŜǊ 
ƭŜǾŜƭǎ ƻŦ ǿŀǊƳƛƴƎΤ ǳƴŘŜǊ ŀ ΨŎǳǊǊŜƴǘ ǇƻƭƛŎƛŜǎΩ ǎŎŜƴŀǊƛƻ ǿƛǘƘ п ϲ/ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎŜƴǘǳǊȅΣ 
ǘƘŜ ¦Y ŜŎƻƴƻƳȅ ŎƻǳƭŘ ǎŜŜ ƭƻǎǎŜǎ ƻŦ ŀǘ ƭŜŀǎǘ тΦп҈ D5t.  

¶ Progress on UK adaptation overall is assessed as inadequate and so preparedness for climate risks to the 
macroeconomy are considered limited. Critical action is needed to ensure that adaptation delivery 
matches the scale of risks identified across the whole of this report and to address the lack of 
macroeconomic risk indicators that can be used in adaptation planning. 

.ǳǎƛƴŜǎǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊƻǇŜǊǘȅ ƛƴ ǘƘŜ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎ ŀǊŜ ŀǘ Ǌƛǎƪ ŦǊƻƳ ǇƘȅǎƛŎŀƭ ŎƭƛƳŀǘŜ ƘŀȊŀǊŘǎ 
ǎǳŎƘ ŀǎ ƅƻƻŘǎ ŀƴŘ ƘŜŀǘǿŀǾŜǎΦ ¢ƘŜǎŜ Ŏŀƴ ŎŀǳǎŜ ŘƛǎǊǳǇǝƻƴ ǘƻ ƻǇŜǊŀǝƻƴǎΣ ŘŀƳŀƎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ǎǘƻǇ ǇǊƻŘǳŎǝƻƴΣ 
ŀƴŘ ƛƴŎǊŜŀǎŜ ƛƴǎǳǊŀƴŎŜ ŎƻǎǘǎΣ ƭŜŀŘƛƴƎ ǘƻ ǊŜŘǳŎŜŘ ŀǎǎŜǘ ǾŀƭǳŜǎΦ  

¶ Extreme weather currently causes major financial costs for UK businesses τ the estimated direct costs of 
flood damage to business properties across the UK is £670 million per year. пл҈ ƻŦ ōǳǎƛƴŜǎǎπŎǊƛǝŎŀƭ 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ 9ƴƎƭŀƴŘ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀǘ Ǌƛǎƪ ŦǊƻƳ ƅƻƻŘƛƴƎΦ 

¶ ¦Y ƻǿƴŜŘ ŀǎǎŜǘǎ ŀǊŜ ǿƛŘŜƭȅ ǎǇǊŜŀŘ ƎƭƻōŀƭƭȅΣ ŜȄǇƻǎƛƴƎ ŬǊƳǎ ǘƻ ŘƛũŜǊŜƴǘ ŎƭƛƳŀǘŜ ǊƛǎƪǎΦ IŀƭŦ ƻŦ ǘƘŜ ¦YΩǎ 
ŦƻǊŜƛƎƴ ƛƴǾŜǎǘƳŜƴǘ ƛǎ ƛƴ 9ǳǊƻǇŜΣ ǿƘŜǊŜ ƅƻƻŘ Ǌƛǎƪ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǇƘȅǎƛŎŀƭ ŎƭƛƳŀǘŜ ǊƛǎƪΦ  

¶ 5ŜǎǇƛǘŜ ǎƛƎƴƛŬŎŀƴǘ ǇǊƻƎǊŜǎǎΣ ŎƘŀƭƭŜƴƎŜǎ ǊŜƳŀƛƴ ŀƴŘ ŎǊƛǝŎŀƭ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ŀƴ ǳƴŜǾŜƴ ǳǇǘŀƪŜ 
ƻŦ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǝƻƴ ƳŜŀǎǳǊŜǎΣ ǿƛǘƘ ǎƳŀƭƭ ŀƴŘ ƳŜŘƛǳƳπǎƛȊŜŘ ŜƴǘŜǊǇǊƛǎŜǎ ƻƊŜƴ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ ŬƴŀƴŎƛŀƭ ƻǊ 
ƛƴŦƻǊƳŀǝƻƴŀƭ ōŀǊǊƛŜǊǎΦ 

¢ƘŜ ŬƴŀƴŎƛŀƭ ŀƴŘ ƛƴǎǳǊŀƴŎŜ ǎŜǊǾƛŎŜǎ ǎŜŎǘƻǊ ƛǎ ŀ ǎƛƎƴƛŬŎŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ŜŎƻƴƻƳȅΤ ƛƴ нлно ƛǘ ŎƻƴǘǊƛōǳǘŜŘ 
ϻнлуΦн ōƛƭƭƛƻƴ ǘƻ ǘƘŜ ¦Y όуΦу҈ ƻŦ ǘƻǘŀƭ ŜŎƻƴƻƳƛŎ ƻǳǘǇǳǘύΦ /ƭƛƳŀǘŜ Ǌƛǎƪǎ ƛƴ ǘƘƛǎ ǎŜŎǘƻǊ ŀƭǊŜŀŘȅ ƛƴƅǳŜƴŎŜ ƭŜƴŘƛƴƎ ŦǊƻƳ 
ōŀƴƪǎΣ ǳƴŘŜǊǿǊƛǝƴƎ ƻŦ ƛƴǎǳǊŀƴŎŜ ŀƴŘ ŎŀǇƛǘŀƭ ŀƭƭƻŎŀǝƻƴ ŦǊƻƳ ƛƴǾŜǎǘƻǊǎΦ 

¶ /ǳǊǊŜƴǘ ŜŎƻƴƻƳƛŎ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ¦YΩǎ ŦƛƴŀƴŎƛŀƭ ǎȅǎǘŜƳ ƛǎ ƳŀǘŜǊƛŀƭ ōǳǘ ƴƻǘ ȅŜǘ ŎƻƴǎƛŘŜǊŜŘ ǎȅǎǘŜƳ-
threatening and is estimated in £ hundreds of millions. UK institutions are highly exposed to climate risks 
due to their central role in international finance, but to date have not experienced significant 
climate-related liability losses. 

¶ /ƭƛƳŀǘŜ Ǌƛǎƪǎ ǘƻ ǘƘŜ ŬƴŀƴŎŜ ǎŜŎǘƻǊ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǿƛǘƘ ǿŀǊƳƛƴƎ ŀƴŘ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊΦ .ȅ 
ǘƘŜ нлрлǎΣ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ ƛƴǎǳǊŀƴŎŜ ŎƭŀƛƳǎ ŀƴŘ ƭƻŀƴ ƭƻǎǎŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊƛǎŜ ǿƛǘƘ ¦Y ƛƴǎǳǊŜǊǎ ŦŀŎƛƴƎ 
Ϥрл҈ ƘƛƎƘŜǊ ŀƴƴǳŀƭ ƭƻǎǎŜǎ ǳƴŘŜǊ ǎŜǾŜǊŜ ǎŎŜƴŀǊƛƻǎΦ ¢ƘŜǊŜ ƛǎ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǇƘȅǎƛŎŀƭ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ŀǊŜ ƴƻǘ 

E1: Risks to UK macroeconomic performance and stability 
CRITICAL  
ACTION  
NEEDED 

E2: Risks to domestic and overseas physical assets of UK 
businesses 

CRITICAL  
ACTION  
NEEDED 

E5: Risks to financial institutions and the financial system 
CRITICAL  
ACTION  
NEEDED 
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ŀǎǎŜǎǎŜŘ ŀŎŎǳǊŀǘŜƭȅ ōȅ ǘƘŜ ŬƴŀƴŎƛŀƭ ǎȅǎǘŜƳΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ср҈ ƻŦ ƛƴǎǳǊŜǊǎ ŎǳǊǊŜƴǘƭȅ ǳǎŜ ƘƛǎǘƻǊƛŎŀƭ ŎƭŀƛƳǎ 
Řŀǘŀ ŦƻǊ ǇǊƛŎƛƴƎΣ ǊŀǘƘŜǊ ǘƘŀƴ ƳƻŘŜƭǎ ǘƘŀǘ ŀŘƧǳǎǘ ŦƻǊ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ 

¶ There has been progress in identifying and managing climate-related financial risks, but these measures 
are only partial and critical action is needed as the scale and speed of climate impacts may outpace 
current risk management and supervisory tools. 

¦Y ǎǳǇǇƭȅ ŎƘŀƛƴǎ ŀǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ǿƘŜǊŜ ǘƘŜȅ ŀǊŜ ƎƭƻōŀƭΣ ŎƻƳǇƭŜȄΣ ƻǊ ŎƻƴŎŜƴǘǊŀǘŜŘΦ 
9ȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ Ŏŀƴ ōŜ ƘƛƎƘƭȅ ŘŀƳŀƎƛƴƎ ŦƻǊ ŎǊƛǝŎŀƭ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ƻǘƘŜǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ōƻǘƘ ƛƴ ǘƘŜ ¦Y ŀƴŘ 
ƛƴǘŜǊƴŀǝƻƴŀƭƭȅΦ {ǳǇǇƭȅ ŎƘŀƛƴǎ ŀǊŜ ŎǊǳŎƛŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǘƘŜ ¦YΩǎ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ŦƻǊ ƻǳǊ ƘŜŀƭǘƘ ǎȅǎǘŜƳΦ 

¶ ¦Y ǎǳǇǇƭȅ ŎƘŀƛƴǎ ŀǊŜ ƘƛƎƘƭȅ ƎƭƻōŀƭƛǎŜŘΣ ǇǳǩƴƎ ǘƘŜƳ ŀǘ Ǌƛǎƪ ŦǊƻƳ ŎƭƛƳŀǘŜ ǎƘƻŎƪǎΦ ! ŬƊƘ ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ 
ǾŀƭǳŜ ŦǊƻƳ ¦Y Ǝƭƻōŀƭ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ƻǊƛƎƛƴŀǘŜǎ ƛƴ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ǊŜƎƛƻƴǎ ŀǘ ΨƳŜŘƛǳƳΩ ǘƻ ΨǾŜǊȅ ƘƛƎƘΩ ƭŜǾŜƭǎ ƻŦ 
ŎƭƛƳŀǘŜ ǊƛǎƪΦ  

¶ Infrastructure for supply chains will be a greater risk from climate impacts in the future. 95% of all UK 
trade, by volume, is transported by sea. The number of key global ports at high risk from multiple climate 
hazards could nearly double by 2100 τ rising from 385 to 691. 

¶ {ƻƳŜ ŀŎǝƻƴ ƛǎ ǘŀƪƛƴƎ ǇƭŀŎŜ ŀǘ ŀ ƴŀǝƻƴŀƭ ƭŜǾŜƭ ŀǎ ǿŜƭƭ ŀǎ ǿƛǘƘƛƴ ōǳǎƛƴŜǎǎŜǎΦ IƻǿŜǾŜǊΣ ƻǾŜǊŀƭƭ ǘƘŜ ¦Y ƛǎ ƻƴƭȅ 
ǇŀǊǝŀƭƭȅ ǇǊŜǇŀǊŜŘ ŦƻǊ ŎƭƛƳŀǘŜ ŘƛǎǊǳǇǝƻƴ ǘƻ ǎǳǇǇƭȅ ŎƘŀƛƴǎ ŀƴŘ ŎǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ōǳƛƭŘ ǘƘŜ 
ŜǾƛŘŜƴŎŜ ōŀǎŜ ŦƻǊ ŀŘŀǇǘŀǝƻƴ ŀŎǝƻƴΣ ƛƴ ǇŀǊǝŎǳƭŀǊ ǘƘŜǊŜ ƛǎ ƭŀŎƪ ƻŦ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƳŀǇǇƛƴƎ ƻŦ ¦Y ǎǳǇǇƭȅ 
ŎƘŀƛƴ ŘŜǇŜƴŘŜƴŎƛŜǎΦ 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ Ƙŀǎ ŀƭǊŜŀŘȅ ƘŀŘ ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ¦YΩǎ ǿƻǊƪŦƻǊŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ƘŜŀǘǿŀǾŜǎ ŀũŜŎǘ 
ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘ ŀƴŘ ǇǊƻŘǳŎǝǾƛǘȅ ƛƴ ǘƘŜ ǿƻǊƪǇƭŀŎŜΣ ǿƘƛƭŜ ƛƴŎǊŜŀǎŜŘ ƅƻƻŘƛƴƎ ǿƛƭƭ ŀũŜŎǘ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ƎŜǘ ǘƻ ǘƘŜƛǊ 
ǿƻǊƪǇƭŀŎŜǎΦ ¢ƘƻǎŜ ǎŜŎǘƻǊǎ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅ ƛƴǾƻƭǾƛƴƎ ƻǳǘŘƻƻǊ ƭŀōƻǳǊΣ ǎǳŎƘ ŀǎ ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΣ ŀǊŜ 
ǇŀǊǝŎǳƭŀǊƭȅ ǾǳƭƴŜǊŀōƭŜΦ 

¶ 9ȄǘǊŜƳŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƭǊŜŀŘȅ ŀŦŦŜŎǘ ǇŜƻǇƭŜΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ ƘŜŀƭǘƘ ƛƴ ǘƘŜ ¦YΦ Hot days are currently 
estimated to cost the UK £1.2 billion per year in productivity losses.  

¶ [ƻƴƎπǘŜǊƳ ŜǎǝƳŀǘŜǎ ƻŦ ŜȄǘǊŜƳŜ ƘŜŀǘϥǎ ƛƳǇŀŎǘ ƻƴ ƭŀōƻǳǊ ǇǊƻŘǳŎǝǾƛǘȅ ŀǊŜ ƘƛƎƘƭȅ ǳƴŎŜǊǘŀƛƴ ŘǳŜ ǘƻ 
ǳƴǇǊŜŘƛŎǘŀōƛƭƛǘȅ ƻŦ ŦǳǘǳǊŜ ǿƻǊƪ ǇǊŀŎǝŎŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǊƻƭŜ ƻŦ !LΣ ŀǳǘƻƳŀǝƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƘȅōǊƛŘ 
ǿƻǊƪƛƴƎ ǇƻƭƛŎƛŜǎΣ ŀƴŘ ǎƘƛƊƛƴƎ Ƨƻō ǘȅǇŜǎ ŀƴŘ ƭƻŎŀǝƻƴǎΦ 

¶ 9ǾƛŘŜƴŎŜ ƎŀǇǎ ƛƴ ¦YπǎǇŜŎƛŬŎ Řŀǘŀ ƭƛƳƛǘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘƛǎ Ǌƛǎƪ ŀƴŘ ŎǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ 
ǳƴŘŜǊǎǘŀƴŘ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƛƳǇŀŎǘǎ ƻƴ ƭŀōƻǳǊ ǇǊƻŘǳŎǝǾƛǘȅ ŦǊƻƳ ƘŜŀǘ ǎǘǊŜǎǎΦ 

¢ƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎƻǊŜ ŬǎŎŀƭ ƭŜǾŜǊǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ǇǳōƭƛŎ ŬƴŀƴŎŜǎ π ǘŀȄŀǝƻƴΣ ōƻǊǊƻǿƛƴƎ ŀƴŘ ǎǇŜƴŘƛƴƎ π ŀƭƭ ŦŀŎŜ 
ƎǊƻǿƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ wƛǎƛƴƎ ŀŘŀǇǘŀǝƻƴ Ŏƻǎǘǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ŘŜƳŀƴŘ ŦƻǊ ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ Ǉǳǘ 
ƛƴŎǊŜŀǎŜŘ ŘŜƳŀƴŘǎ ƻƴ ƎƻǾŜǊƴƳŜƴǘ ŜȄǇŜƴŘƛǘǳǊŜΣ ǿƘƛƭŜ ǘŀȄ ǊŜŎŜƛǇǘǎ Ƴŀȅ ŘŜŎǊŜŀǎŜ ōŜŎŀǳǎŜ ƻŦ ǊŜŘǳŎŜŘ ƻǳǘǇǳǘΣ 
ǇǊƻŘǳŎǝǾƛǘȅ ŀƴŘ ƎǊƻǿǘƘΦ 

¶ Estimates suggest that that government spending in response to current climate impacts in the UK is 
about £4-5 billion per year, with Ŏƻǎǘǎ ŜǎǝƳŀǘŜŘ ǘƻ ōŜ ŀǊƻǳƴŘ ϻмл ōƛƭƭƛƻƴ ŀ ȅŜŀǊ ǘƻ ǊŜŀŎƘ ŀŘŀǇǘŀǝƻƴ ƎƻŀƭǎΦ   

E3: Risks to domestic and international supply chains and 
resource inputs of UK businesses 

CRITICAL  
INVESTIGATION 

E4: Risks to the productivity and availability of labour in 
the UK 

CRITICAL  
INVESTIGATION 

E6: Risks to public finances 
CRITICAL  
INVESTIGATION 
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¶ wƛǎƪǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ƻǾŜǊ ǝƳŜ ǿƛǘƘ ŜǾƛŘŜƴŎŜ ǎǳƎƎŜǎǝƴƎ ǘƘŀǘ ŜǾŜǊȅ ŀŘŘƛǝƻƴŀƭ ŘŜƎǊŜŜ ƻŦ 
ǿŀǊƳƛƴƎ ǿƛƭƭ ǊŀƛǎŜ ƎƻǾŜǊƴƳŜƴǘ ŎƻƴǎǳƳǇǝƻƴ ōȅ ŀōƻǳǘ лΦон҈Φ  

¶ ²ƘƛƭŜ ǘƘŜǊŜ ƛǎ ƎǊƻǿƛƴƎ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ƛƴǘŜǊŜǎǘ ŀǊƻǳƴŘ Ǌƛǎƪǎ ǘƻ ǇǳōƭƛŎ ŬƴŀƴŎŜǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǘƘŜǊŜ ƛǎ 
ŀ ƳŀƧƻǊ ƭŀŎƪ ƻŦ ŜǾƛŘŜƴŎŜ ǎǇŜŎƛŬŎŀƭƭȅ ŀŘŘǊŜǎǎƛƴƎ ǘƘƛǎ ǊƛǎƪΦ /ǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ Ŧǳƭƭȅ 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǇƻǎǎƛōƭŜ Ŏƻǎǘǎ ǎǳŎƘ ŀǎ ŘŀǘŀǎŜǘǎ ŀƴŘ ǊŜǇƻǊǝƴƎ ƻŦ ŀƴƴǳŀƭ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ 
ŜȄǇŜƴŘƛǘǳǊŜ ōȅ ǘƘŜ ¦Y ƎƻǾŜǊƴƳŜƴǘΦ  

Households and individuals will face financial costs and burdens from climate change. These can be direct, for 
example through flood damage to property or increases in food prices, and indirect, for example from rising 
insurance costs and disruptions to employment. The impacts will be highly unequal, with lower income and 
vulnerable groups at greatest risk. 

¶ IƻǳǎŜƘƻƭŘǎ ŀǊŜ ŀƭǊŜŀŘȅ ŦŀŎƛƴƎ ƘƛƎƘŜǊ Ŏƻǎǘǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ς ŀŎǊƻǎǎ ǘƘŜ ȅŜŀǊǎ нлнн ǘƻ нлноΣ 
ŀǾŜǊŀƎŜ ¦Y ŦƻƻŘ ŀƴŘ ŜƴŜǊƎȅ ōƛƭƭǎ ƛƴŎǊŜŀǎŜŘ ōȅ ŀōƻǳǘ ϻслр ŘǳŜ ǘƻ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ ǎƘƻŎƪǎΦ 

¶ /ƭƛƳŀǘŜ Ŏƻǎǘǎ ǘƻ ƘƻǳǎŜƘƻƭŘǎ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ƛƴ ŎƻƳƛƴƎ ŘŜŎŀŘŜǎΦ IƻƳŜƻǿƴŜǊǎ ƛƴ ƅƻƻŘπǇǊƻƴŜ ŀǊŜŀǎ ǿƛƭƭ ƘŀǾŜ 
ǘƻ ǇŀȅΣ ƻƴ ŀǾŜǊŀƎŜΣ ŀƴ ŀŘŘƛǝƻƴŀƭ ϻслπул ǇŜǊ ȅŜŀǊ ōȅ ǘƘŜ нлрлǎ ƻƴ ǊŜǇŀƛǊƛƴƎ ŘŀƳŀƎŜŘ ƘƻǳǎƛƴƎ ƻǊ ŎƻƴǘŜƴǘǎΦ 
²ƘƛƭŜ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǊŜŘǳŎŜŘ ŜƴŜǊƎȅ ŘŜƳŀƴŘ ŦƻǊ ƘŜŀǝƴƎΣ ǿƛǘƘ ǘƘŜ ƭŀǊƎŜǎǘ ōŜƴŜŬǘ ŦƻǊ ǇƻƻǊ ƘƻǳǎŜƘƻƭŘǎΣ 
ŜƴŜǊƎȅ ŘŜƳŀƴŘ ŦƻǊ ŎƻƻƭƛƴƎ ǿƛƭƭ ƛƴŎǊŜŀǎŜΣ ŀƭǘƘƻǳƎƘ ƻǿƴŜǊǎƘƛǇ ƻŦ ŀƛǊ ŎƻƴŘƛǝƻƴƛƴƎ ǿƛƭƭ ƭƛƪŜƭȅ ōŜ ŎƻƴŎŜƴǘǊŀǘŜŘ 
ƛƴ ƘƛƎƘŜǊπƛƴŎƻƳŜ ƘƻǳǎŜƘƻƭŘǎΦ 

¶ Overall, future costs to households will strongly depend upon the climate adaptation measures taken more 
broadly across society, as described in the other risks in CCRA4-IA TR. Very limited evidence is available 
that is specific to the UK and critical investigation is needed to understand ƘƻǳǎŜƘƻƭŘπƭŜǾŜƭ ŬƴŀƴŎƛŀƭ 
ŜȄǇƻǎǳǊŜ ǘƻ ŎƭƛƳŀǘŜ ǊƛǎƪǎΦ 

As national and global climate pressures increase, demand for adaptation solutions will grow across all sectors of 
society. This will create opportunities for UK businesses, such as developing flood-resilience technologies or 
climate-related insurance products. Providing enabling conditions for market opportunities is crucial, for example, 
by using public investment to unlock adaptation action. 

¶ Adaptation goods and services are already a significant opportunity for the UK. An increase in demand 
for adaptation services could become a market valued at several billion pounds, based on the current size 
of the UK environmental advisory services market (ŀǊƻǳƴŘ ϻнΦф ōƛƭƭƛƻƴ ƛƴ нлннύΦ 

¶ These opportunities are set to increase significantly in the future. The growth potential of the global 
adaptation market is about 10% per year and could reach £36.5 billion by 2032.  

¶ Preparedness will depend on how well-equipped businesses are to take advantage of these opportunities, 
supported and enabled by government. /ǳǊǊŜƴǘƭȅ ƴŀǝƻƴŀƭ ǇƻƭƛŎȅ ŀƴŘ ǎǘǊŀǘŜƎȅ ŦǊŀƳŜǿƻǊƪǎ ǇǊƻǾƛŘŜ ƭƛǧƭŜ 
ŘŜǘŀƛƭ ƻƴ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǝƻƴ ǎŜŎǘƻǊ ŀƴŘ ǘƘŜǊŜ ƛǎ ŀ ƭŀŎƪ ƻŦ ƳŜǘǊƛŎǎ ǘƻ ǘǊŀŎƪ ǘƘŜ ŎƻƴǘǊƛōǳǝƻƴ 
ƻŦ ŀŘŀǇǘŀǝƻƴ ǘƻ ǘƘŜ ŜŎƻƴƻƳȅΦ /ǊƛǝŎŀƭ ƛƴǾŜǎǝƎŀǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎƛȊŜ ŀƴŘ ƎǊƻǿǘƘ 
ǇƻǘŜƴǝŀƭ ƻŦ ǘƘŜǎŜ ƳŀǊƪŜǘǎΦ  

E7: Risks to household finances 
CRITICAL  
INVESTIGATION 

E8: Opportunities to UK businesses and financial 
institutions from delivering adaptation goods and services 

CRITICAL  
INVESTIGATION 
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мΦм LƴǘǊƻŘǳŎǘƛƻƴ  

This chapter sets out the methodology for the Technical Report of the Fourth Independent Assessment of UK 
Climate Change Risk (CCRA4-IA TR). The aim of CCRA4-IA TR is to assess climate risks and opportunities to the 
UK. To do this, a standard methodology is used to review available peer-reviewed, and other quality-assured, 
evidence.  

A set of 43 climate-induced risks and opportunities for the society, economy and the built and natural 
environments of the UK have been defined. These are formed around five outcome areas (and corresponding 
chapters); Health and Wellbeing, Built Environment, Land, Nature, and Food, Infrastructure, and Economy. For 
each risk and opportunity, a methodology is applied by experts to produce a score indicating the urgency of 
taking adaptation action. The CCR4-IA-TR methodology addresses an overarching question:  

What are the most urgent climate-induced risks and opportunities to the UK? 

The methodology applied to answer this question is based on the following concepts:  

¶ Magnitude: Refers to the overall impact or severity of the risk or opportunity. Authors gathered 
evidence and scored the magnitude of climate risks in the present day and in the future (for the 2030s, 
2050s and 2080s) in quantitative or qualitative terms (see section 2.3.2) using indicators across a range 
of impact descriptors (e.g., health, economic damages, etc).   

¶ Confidence: Confidence is assessed to provide an indication of the quality and level of agreement of the 
evidence used in the magnitude scoring.  

¶ Adaptation: Current, planned and announced government and non-government action to either reduce 
the magnitude of a risk or to realise a potential opportunity, is assessed by the authors. From this, 
ŀǳǘƘƻǊǎΩ ŜǎǘŀōƭƛǎƘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŀǘ ŀŎǘƛƻƴ ƻƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ΨǊŜǎƛŘǳŀƭΩ ǊƛǎƪκƻǇǇƻǊǘǳƴƛǘȅ ŀǘ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜ 
periods which may require further action.  

¶ Residual risk/opportunity: This is the level of risk/opportunity which remains after considering current, 
planned and announced adaptation actions. 

¶ Urgency: The urgency score is arrived at using magnitude and confidence scores after adaptation has 
ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘΦ ¢ƘŜǊŜ ŀǊŜ ǎƛȄ ǇƻǎǎƛōƭŜ ǎŎƻǊŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ΨSǳǎǘŀƛƴ ŎǳǊǊŜƴǘ ŀŎǘƛƻƴΩ ǘƻ ΨCritical action 
ƴŜŜŘŜŘΩΦ ¢ƘŜ ǎŎƻǊŜǎ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ŀƛŘ ǘƘŜ /limate Change CommitteeΩǎ ό///Ωǎύ recommendations for 
the prioritisation of government actions.  

Additionally, several supporting processes were carried out throughout the assessment (outlined in Box 1.1). 

Box 1.1 Evidence gathering and supporting processes for CCRA4 

Expert review: As part of the assessment framework outlined in section 1.3 (below) authors were required to 
gather evidence for the review. All evidence included in the report was required to be published by the time 
of the submission of the CCRA4-IA TR to the CCC in February 2026. 

Call for evidence: !ǎ ǿŜƭƭ ŀǎ ǘƘŜ ŀǳǘƘƻǊǎΩ ƻǿƴ ƭƛǘŜǊŀǘǳǊŜ ǎŜŀǊŎƘŜǎΣ ǘǿƻ Ŏŀƭƭǎ ŦƻǊ ŜǾƛŘŜƴŎŜ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ǘƻ 
gather evidence from the wider academic, policy and practice communities. These were carried out in 2024 
(mid-May to early October) and 2025 (late-January to early June). Evidence was requested of how our 
understanding of risks and opportunities has changed over the last five years. Importantly, this includes 
updated evidence of how these risks and opportunities are being managed. It also includes whether actions 
are reducing (or will reduce) the level of risk or increasing the extent to which opportunities are realised. 
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Material was collected and distributed to the relevant chapter author(s) for evaluation and potential inclusion 
in the assessment.  

Stakeholder engagement: A series of workshops were held with Government stakeholders and Arm's Length 
Bodies (ALBs) during the assessment. These were held for individual systems such as land, transport, and built 
environment and communities, and included the relevant Government National Adaptation Programme (NAP) 
risk owners (both for the UK Government and devolved administrations). The strategically timed workshops 
focused on i) co-developing the list of risks and opportunities to be assessed, ii) elicitation of evidence to 
support the assessment, and iii) feedback on interim findings of the assessment. Additionally, chapter authors 
engaged with relevant stakeholder networks to elicit evidence.  

Review process: A structured review process was also implemented and involved four groups. All groups were 
invited to provide additional evidence for the review. 

¶ Science Assurance Group: An internal group of four senior academics responsible for ensuring the 
scientific rigour of the assessment approach and chapter-level output. The Science Assurance 
Group was involved with the review of draft material throughout the course of the assessment. 

¶ Climate Change Committee: The Adaptation Committee and Secretariat of the CCC were similarly 
involved in the review of the method and draft material throughout the course of the assessment. 

¶ Independent Review Group: A panel of external experts was established to review the drafts of 
all chapters prior to being sent through to a wider community review. 

¶ Community Review: An open review was conducted for the draft Technical Report between 
October and November 2025. This review was open to all, with academic, policy and practice 
communities targeted for feedback.  
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мΦн wƛǎƪǎ ŀƴŘ hǇǇƻǊǘǳƴƛǘƛŜǎ 

CCRA4-IA TR has 41 risks and 2 opportunities. These have been reformulated from the Third Climate Change Risk 
Assessment ς Independent Assessment Technical Report (CCRA3-L! ¢wύΩǎ см όǎŜŜ !ƴƴŜȄ мύΦ ¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ 
reformulating the risks and opportunities was co-developed over a series of workshops with risk owners.  

The risks and opportunities were defined to be receptor-based rather than hazard-based. This means they are 
ŦƻŎǳǎŜŘ ƻƴ ǿƘŜǊŜ ƛƳǇŀŎǘǎ ƻŎŎǳǊΣ ΨǘƘŜ ǊŜŎŜǇǘƻǊΩΣ ǎǳŎƘ ŀǎ Ψwƛǎƪǎ ǘƻ ŦǊŜǎƘǿŀǘŜǊ ŜŎƻǎȅǎǘŜƳǎΩΣ ǊŀǘƘŜǊ ǘƘŀƴ ƻƴ ǎǇŜŎƛŦƛŎ 
hazards that might occur ς like flooding or extreme heat, for example. Risks were formulated wherever possible 
ǘƻ ƛŘŜƴǘƛŦȅ ŀ ǎƛƴƎƭŜ ΨǊŜŎŜǇǘƻǊΩ όƛΦŜΦ, a sector, system, biome etc.) that can be negatively affected by climate 
change, or positively in the case of opportunities. Receptors were defined with consideration of the governance 
structures in the UK and devolved administrations (DAs), to improve accountability for managing risks. Wherever 
possible, risks and opportunities were defined to improve consistency in scale and scope across the assessment. 
The economy chapter risks did not fit the single receptor principle and therefore represent more aggregated 
risks in several instances. The scoring of these risks required a macro-level magnitude indicator (see section 
1.3.2). International components of the risks and opportunities are considered holistically alongside the national 
drivers for each risk and opportunity.   
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мΦо ¦ǊƎŜƴŎȅ ǎŎƻǊƛƴƎ ŦǊŀƳŜǿƻǊƪ 

1.3.1 Assessment framework and process overview 

CCRA4-IA TR maintains a synthesis approach used in CCRA2-IA-TR and CCRA3-IA TR (the two previous risk 
assessments), as well as other international approaches. This involves peer-reviewed and other quality-assured 
evidence being evaluated by experts using a step-by-step methodology to assess the urgency for action for each 
of the identified risks and opportunities. The CCRA4-IA TR uses a three-step process to assess urgency: 

1. wŜǾƛŜǿ ǘƘŜ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ Ǌƛǎƪ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǳƴŘŜǊ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ƻŦ άƴƻ ŀŘŘƛǘƛƻƴŀƭ 
ŀŘŀǇǘŀǘƛƻƴέ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴǘ-day and future time periods (under different warming scenarios). For each time period 
and scenario, assess the level of confidence in the evidence base. 

2. Review the evidence of current and planned adaptation action within and outside of government and assess the 
residual risk (after adaptation). 

3. Assess the urgency of taking additional actions within the next five years, considering the expected magnitude of 
the risk (assuming current and planned adaptation takes place, under our central climate scenario) and the 
confidence in the associated evidence base. 

For each of CCRA4-L! ¢wΩǎ ŦƻǳǊ ǘƛƳŜ ǇŜǊƛƻŘǎ όǎŜŜ .ƻȄ мΦнύΣ ƻƴŜ ƻŦ ǎƛȄ ǳǊƎŜƴŎȅ ǎŎƻǊŜǎ ƛǎ ǎŜƭŜŎǘŜŘΣ ŀƭƻƴƎ ǿƛǘƘ ŀƴ 
ΨƻǾŜǊŀƭƭΩ ǳǊƎŜƴŎȅ ǎŎƻǊŜ ǳǎƛƴƎ ǘƘŜ ǳǊƎŜƴŎȅ ǎŎƻǊƛƴƎ ƳŀǘǊƛȄ όǎŜŜ {ŜŎǘƛƻƴ мΦоΦпύΦ !ƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǳǊƎŜƴŎȅ ǎŎƻǊƛƴƎ 
framework is given in Figure 1.1. The detailed description of each of the three steps in the urgency scoring 
framework is given in Sections 1.3.2-1.3.4.  

  

Figure 1.1 CCRA4-IA TR urgency scoring framework 
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Box 1.2 Climate framing for CCRA4 

CCRA4-IA TR considers risks and opportunities in the present day and for three future time periods at two or 
three Global Warming Level (GWL) climate framings (depending on the future period in question, see Table 
1.1).  

Data from model simulations are used from a 20-ȅŜŀǊ ǇŜǊƛƻŘ ƛƴ ǿƘƛŎƘ ǘƘŜ ƳƻŘŜƭΩǎ Ǝƭƻōŀƭ ƳŜŀƴ ǎǳǊŦŀŎŜ 
temperature (GMST) reaches a specified level above the baseline of the pre-industrial GMST for 1850-1900. 
UK Climate Projections (UKCP) uses a combination of observed warming and estimates from climate model 
simulations to select the 20-year period whose average temperature most closely matches each GWL (Met 
Office, 2024).  

The GWL approach directly links with global policy goals, including the 2015 Paris Agreement. The GWL 
approach shifts uncertainty from the timing of when climate impacts will happen, to what the impacts will be, 
and how severe. This allows more climate model simulations to be used, including those based on very high 
levels of greenhouse gases that are now considered less realistic. The timing of GWLs can therefore be better 
aligned with the most up to date assessments of emissions projections and provide a better basis for risk 
assessment for planning and adaptation. However, it is less suitable for impacts that strongly depend on the 
rate of warming, or the cumulative amount of warming over a given period ς with sea level rise being one 
example.  

The future time periods at which the GWLs are realised use a 20-year period centred at the mid-point of each 
decade. These avoid any overlap between time periods. If longer time periods are used, the decadal mid-point 
is maintained. To summarise, the four time periods are as follows: 

¶ Present day: risk and opportunities from the range of possible weather and climate conditions possible 
today. 

¶ 2030s: a near-term reference period centred on 2035, to represent the climate for which the next round 
of national adaptation programmes will need to fully prepare. 

¶ 2050s: a mid-century reference period, centred on 2055, consistent with the end of the period of 
ΨƭŀǊƎŜƭȅ ƛƴŜǾƛǘŀōƭŜΩ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜ ǘǊŀƧŜŎǘƻǊȅ ƻŦ Ǝƭƻōŀƭ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ƻǾŜǊ 
the next few decades. 

¶ 2080s: a late-century reference period, centred on 2085, used to consider the implications of further 
climate change beyond the middle of the century, applicable to long-lived infrastructure or adaptation 
pathway dependencies. 

These time periods allow CCRA4-IA TR to focus on near-term risks (e.g., 2030s), while also providing alignment 
with near-ǘŜǊƳ ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘǎ ƛƴ ǘƘŜ Ltt/Ωǎ {ƛȄǘƘ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘΦ  

In CCRA4-IA TR a range of global warming scenarios from 1.5 °C (in 2030s) to 3.5 °C (2080s) are considered. 
The use of global scenarios provides alignment with international climate assessments and with progress on 
ǘƘŜ tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ ƭƻƴƎ-term temperature goals. To aid the authors in matching evidence to an 
appropriate GWL, a tolerance of +/-0.5 °C for 2030s and 2050s is applied, extending to +/-1 °C for the 2080s 
(Table 1.1). The GWL bands were used to match evidence (magnitude) to the appropriate scenario (Table 1.2).  

Authors were asked to report risk magnitude for a central and high scenario for the 2030s and 2050s and a 
ƭƻǿΣ ŎŜƴǘǊŀƭ ŀƴŘ ƘƛƎƘ ǎŎŜƴŀǊƛƻ ŦƻǊ ǘƘŜ нлулǎΦ IŀǾƛƴƎ ŀ нлулǎ ΨƭƻǿΩ scenario allows the authors to explore the 
possibility that global mitigation efforts are strengthened significantly beyond current policy trajectories (and 
the associated lower warming outcomes).  
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Table 1.1 GWL band for literature assessment of GWL based studies. A baseline of 1850-1900 is used. Present day is also considered, 
creating eight time periods to be assessed. Central values are used for the final urgency scoring.  

 2030s (2026-2045) 2050s (2046-2065) 2080s (2076-2095) 

  Central High Central High Low Central High 

GWL 1.5 °C 2 °C 2 °C 2.5 °C 1.5 °C 2.5 °C 3.5 °C 

GWL 
band  

1.25 °C  
to  
1.75 °C 

1.75 °C  
to  
2.25 °C 

1.75 °C  
to  
2.25 °C 

2.25 °C  
to  
2.75 °C 

1 °C  
to  
2 °C 

2 °C 
to 
3 °C 

3 °C 
to 
4 °C 

 

1.3.2 Assessment of current and future risks and opportunities 

Authors were asked to assess present-day and future climate risks ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǿƛǘƘ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ƻŦ Ψƴƻ 
ŀŘŘƛǘƛƻƴŀƭ ŀŘŀǇǘŀǘƛƻƴΩΦ Ψbƻ ŀŘŘƛǘƛƻƴŀƭ ŀŘŀǇǘŀǘƛƻƴΩ ƛǎ ŀ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ ŀ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ 
approach i.e. existing adaptation assets are maintained up to the end of their planned lifetime and then replaced 
like-for-like.   

Key to this step is to assess and score the evidence of the magnitude of the risks i.e. how the components of 
hazard, vulnerability and exposure interact to cause actual damages or the risk of damages across a range of 
impact descriptors. Opportunities did not use this risk framing, rather they assessed the extent to which the 
ƻǇǇƻǊǘǳƴƛǘȅ ǿƛƭƭ ōŜ ǊŜŀƭƛǎŜŘ ǿƛǘƘƻǳǘ ŦǳǊǘƘŜǊ ŀŘŀǇǘŀǘƛƻƴ όǿƛǘƘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ΨǊŜǎƛŘǳŀƭ ƻǇǇƻǊǘǳƴƛǘȅΩ ōŜƛƴƎ 
identified). Impact descriptor evidence was matched to one of the four magnitude scores (see Box 1.3). Authors 
were also asked to provide a measure for the strength of the evidence used in the magnitude scoring i.e. a 
measure of confidence based on the quality and level of agreement of the evidence (see Box 1.4).  

The risks and opportunities are scored in the present day and in the future across the GWL climate framings (i.e. 
ŦƻǊ ΨŎŜƴǘǊŀƭΩ ŀƴŘ ΨƘƛƎƘΩ D²[ǎ ƛƴ ǘƘŜ нлолǎ ŀƴŘ нлрлǎΣ ǿƛǘƘ ΨƭƻǿΩΣ ΨŎŜƴǘǊŀƭΩ ŀƴŘ ΨƘƛƎƘΩ ƛƴ ǘƘŜ нлулǎύΣ ǿƛǘƘ ŎŜƴǘǊŀƭ 
scores being taken forward into the urgency framework (section 1.3.4). 

For the opportunities formally scored in CCRA4-IA TR (N9, E8), the magnitude of 'foregone opportunities' was 
assessed (Table 1.2). Authors assessed whether opportunities will be fully realised without further Government 
action, and if not, what size (magnitude) of benefit could be realised through improved Government policy or 
enabling environment (the opportunities that we would presently forgo). Both risks and opportunities were 
scored using the urgency matrix (Figure 1.2, see section 1.3.4). In the case of opportunities, however, the higher 
the magnitude of foregone opportunities, the higher the urgency for further Government action. Opportunities 
with lower potential benefits, or those where current Government policy and enabling environment was seen as 
sufficient to fully realise the opportunity, were given lower magnitude scores and thus lower urgency for further 
Government action.    
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Box 1.3 Magnitude scoring 

The magnitude scoring aligns with the method used in CCRA3-IA TR. However, an additional very high 
magnitude score was co-developed with the CCC for use in CCRA4-IA TR. Authors scored the risks and 
opportunities from low to very high using a variety of quantitative and qualitative monetary and non-
monetary indicators across several impact descriptors (Tables 1.2 and 1.3). These are based on expected 
annual damage (for risks) and foregone opportunities (for opportunities). 

For quantitative evidence of magnitude, the thresholds for indicators generally increase by an order of 
magnitude between scores. To ensure comparability with previous assessments and internal consistency, 
thresholds were benchmarked with existing CCRA3-IA TR thresholds (low-high) and additionally within/across 
each of the three quantitative magnitude descriptors (economics, health, natural environment). 
Benchmarking was also carried out through assigning monetary values to non-monetary indicators. For 
example, one for the natural environment is area of land lost. The value of the very high threshold associated 
with this indicator (>100,000 hectares of land lost) was monetised, to check comparability with the very high 
threshold in the economics category (> £ one billion economic damage). Nation-specific indicator thresholds 
were also developed for the new very high magnitude score using economic data (e.g., gross value added), 
population and land area to account for the relative difference between the nations of the UK (Table 1.3). As 
in CCRA3-IA TR, this is intended to illustrate the relative magnitude of impacts rather than precise loss for 
each descriptor and assumes that climate impacts scale to these factors.   

CCRA4-IA TRΩs new Economy chapter contains added risks which represent larger scale macro or systemic 
threats. The compounding nature of risk and scale of impacts in the macro-economy (across multiple sectors) 
easily passes the threshold for the very high magnitude indicator across all time scales. For a more realistic 
risk assessment that aligns with national/global economic scales, a new macro-economic scale indicator was 
developed (Table 1.2). At present, this is only used for risks in the Economy chapter (risks E1, E5 and E6). 
Note: these values align with values used in the European Environment AgencyΩǎ 9ǳǊƻǇŜŀƴ /ƭƛƳŀǘŜ wƛǎƪ 
Assessment (EUCRA) (EEA, 2024)).  

For the qualitative evidence of risk magnitude, authors were asked to present key sources of evidence (peer-
reviewed literature, grey-literature, observations, case studies, local knowledge, stakeholder engagement), 
that suggest the possibility of impacts of the magnitude suggested by the qualitative descriptors (Table 1.2). 
Wherever possible, quantified evidence was sought. 

Table 1.2 CCRA4 magnitude scoring table for England 

 Indicator 

Impact descriptor Very High Magnitude High Magnitude Medium Magnitude Low Magnitude 

Qualitative descriptor     

Annual damage & disruption or 
foregone opportunities 

Critical Major Moderate Minor 

Damage and frequency Very large and frequent Large and frequent Substantial Limited and rare 

Extent and pervasiveness Very high Large and high Moderate Not significant 

System functionality Irreversible loss Long-term disturbance Moderate disturbance Not significant 

Economic 
Annual damages (economic) or 
foregone opportunities 

 
£ billions or 0.05% GDP 

 
£ hundreds of millions or 

0.005%-0.05% GDP 

 
£ tens of millions or 
0.001%-0.005% GDP 

 
Less than £10 million or 

<0.001% GDP 
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Macroeconomic 
Annual damages (economic) or 
foregone opportunities (Risks E1, 
E5, E6) 

£ tens of billions or 1% 
GDP 

£ billions or 0.25%-1% 
GDP 

£ hundreds of millions or 
0.05%-0.25% GDP 

Less than £100 million or 
<0.05% GDP 

Health impacts     

Deaths (annual) Thousands Hundreds Tens A few 

Major health impacts (annual) Tens of thousands Thousands Hundreds Tens 

People affected/minor health 
impacts (annual) 

Millions Hundreds of thousands Tens of thousands Thousands 

Natural Environment impacts     

Hectares land lost or severely 
damaged 

Hundreds of thousands Tens of thousands Thousands Hundreds 

km of river water or km2 of 
water bodies affected 

Tens of thousands Thousands Hundreds Tens 

Impact to valued habitat or 
landscape types (e.g., 
Biodiversity Action Plan habitats 
and Sites of Special Scientific 
Interest) 

Critical (~20% or more at 
national level) 

Major (~10% or more at 
national level) 

Intermediate (~5% or 
more at national level) 

Minor (~1% or more at 
national level) 

Culture/Heritage 
Extent of loss or irreversible 
damage to nationally iconic 
heritage assets (e.g., 
Stonehenge, Giants' Causeway) 

 
Critical 

 
Major 

 
Medium 

 
Low 

Table 1.3 CCRA4 adjustment factors for magnitude in the devolved administrations (ATA = as table above) 

    England Northern Ireland Scotland Wales 

Macroeconomic  ATA % GDP for each magnitude score used at nation level. Absolute monetary values for each 
category are reduced by one order of magnitude (i.e. high magnitude will be £ tens of millions, 
rather than £ hundreds of millions). 

Economic ATA Indicators in the table above adjusted for gross value added. To give relative importance, values 
in table are reduced by one order of magnitude and applied equally to Northern 
Ireland/Scotland/Wales. Damage of foregone opportunities, Very High: £ hundreds of millions; 
High: £ tens of millions; Medium: £ millions; Low: <£ one million.   

Health impacts ATA Indicators in table above adjusted for population, factoring down levels in table by one order of 
magnitude, and applied equally to all DAs. Very High: Hundreds of deaths, thousands of major 
health impacts, tens of thousands of people affected / minor health impacts; High: Tens of 
deaths, hundreds of major health impacts, tens of thousands of people affected / minor health 
impacts; Medium: A few deaths, tens of major health impacts, thousands of people affected / 
minor health impacts; Low: No deaths, a few major health impacts, hundreds of people affected / 
minor health impacts, and/or impacts,  

Natural 
Environment 
impacts 

ATA Indicators in table above adjusted for 
land area, factoring down levels in 
table by 1 order of magnitude. Very 
high: Tens of thousands of hectares 
of land lost or severely damaged, 
and/or thousands of km of river 
water/km2 of water bodies affected; 
High: Thousands of hectares land lost 
or severely damaged; Med: Hundreds 
of hectares of land lost or severely 
damaged; Low: Tens of hectares of 
land lost or severely damaged.   

Given high land 
area of Scotland 
(approx. one 
third of UK) 
values in table 
above are 
used.  

Indicators in table above adjusted for 
land area, factoring down levels in 
table by 1 order of magnitude. Very 
High: Tens of thousands of hectares 
land lost or severely damaged, 
and/or thousands of km of river 
water/km2 of water bodies affected; 
High: Thousands of hectares land lost 
or severely damaged; Med: Hundreds 
of hectares of land lost or severely 
damaged; Low: Tens of hectares of 
land lost or severely damaged.   

Culture/Heritage ATA ATA 
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Box 1.4 Confidence scoring 

CCRA4-IA TR assesses confidence in the evidence for the magnitude of risks and opportunities. A combination 
of the quality of evidence and the level of agreement between studies is used to score the strength of the 
evidence used in the assessment. In summary:   

¶ High confidence: The evidence is of high quality and there is strong consensus among experts.  
¶ Medium confidence: Evidence is more limited or uncertain, but there is still general agreement on the 

conclusion.  
¶ Low confidence: The evidence is limited or conflicting, leading to weaker consensus.  

Authors assessed the quality and agreement of evidence using qualitative descriptors from High to Low (Table 
1.4). For example, evidence from multiple sources that have been peer reviewed would score as High, or 
where there is limited/no evidence a Low score is assigned. Where evidence for a specific period or nation did 
not exist, authors were allowed to compose justifications for transposing evidence across geographical or 
temporal scales (where appropriate to do so i.e. the hazard occurs across regions), while acknowledging the 
evidence gap.  

Table 1.46 Confidence descriptors used to score CCRA4-IA TR evidence, taken and adapted from CCRA3-IA TR.  

High  

¶ Multiple sources of evidence; unified conclusions (agreement of evidence); 

¶ Evidence has been peer reviewed in the case of academic literature and/or has been subject to 
internal review in the case of grey/industry literature; 

¶ Based on robust techniques appropriate to the field; 

¶ Data used are of a high quality and appropriate to for the aims of the studies; 

¶ ¦ǎŜ ƻŦ ǊŜƭŜǾŀƴǘ ƛƴŘƛƎŜƴƻǳǎ ŀƴŘ ƭƻŎŀƭ ƪƴƻǿƭŜŘƎŜ όǿƘŜǊŜ ǊŜƭŜǾŀƴǘύΤ 

¶ Remains relevant - for instance where evidence published before 2021 is used, ensure that the 
assumptions and ensuing results are still valid and applicable; 

¶ 9ǾƛŘŜƴŎŜ ƻŦ ǾŀƭƛŘŀǘƛƻƴ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ŘŀǘŀǎŜǘǎΤ 

¶ High quality evidence from other countries and description of how the risk framing is related 
(e.g., hazard, exposure, vulnerabilities). 

Medium   

¶ ! ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ƘƛƎƘ ŀƴŘ ƭƻǿ ŘŜǎŎǊƛǇǘƻǊǎ όŜΦƎΦΣ ǎƻƳŜ ŜǾƛŘŜƴŎŜ ƻŦ ΨƘƛƎƘ ǉǳŀƭƛǘȅΩ ŀƴŘ ǎƻƳŜ Ψƭƻǿ 
ǉǳŀƭƛǘȅ ŜǾƛŘŜƴŎŜΩύΦ  

Low   

¶ Limited or no evidence (e.g., based on only one dataset); 
¶ Evidence has not been peer reviewed in the case of academic research; 
¶ .ŀǎŜŘ ƻƴ ǿŜŀƪ ƳŜǘƘƻŘƻƭƻƎƛŜǎ όŜΦƎΦΣ ŀƴŜŎŘƻǘŀƭ ŜǾƛŘŜƴŎŜύΤ 
¶ Poor quality data which may not be appropriate; 
¶ Evidence in the existing literature base is no longer relevant (e.g., contains assumptions which are 

no longer valid); 
¶ No use of relevant indigenous and local knowledge (where relevant). 
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1.3.3 Assessment of current and planned Government and non-Governmental 

adaptation 

!ǳǘƘƻǊǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ ŀǎǎŜǎǎ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ǿŀǎ ŜǾƛŘŜƴŎŜ ƻŦ ǇƻƭƛŎƛŜǎ ŀƴŘ ǇƭŀƴǎΣ ŘǊŀǿƛƴƎ ƻƴ ǘƘŜ ///Ωǎ ŀǇǇǊƻŀŎƘ 
to evaluating policy effectiveness set out in its Adaptation Monitoring Framework. Where current and 
announced policies and plans were in place, the authors were asked to take those plans into account and assess 
the level of residual risk for each period under the different climate scenarios. CCRA4-IA TR does not assess the 
ǇƻǘŜƴǘƛŀƭ ŦƻǊ ΨƴŜǿ ƻǊ ŀŘŘƛǘƛƻƴŀƭΩ ŀŘŀǇǘŀǘƛƻƴ ǇƻƭƛŎƛŜǎ ƻǊ Ǉƭŀƴǎ όōŜȅƻƴŘ ǘƘƻǎŜ already in-place or announced) to 
ǊŜŘǳŎŜ ǊƛǎƪΣ ƴƻǊ ŘƻŜǎ ƛǘ ƳŀƪŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŀŘŀǇǘŀǘƛƻƴ ǇƻƭƛŎƛŜǎ ƻǊ ǇƭŀƴǎΦ ¢Ƙƛǎ ƛǎ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ ///Ωǎ 
Well-Adapted UK Report. Despite action taking place across all sectors, evidence of the effectiveness of planned 
adaptation is often insufficient to demonstrate a reduction in residual risk and a reduction in magnitude scores. 
The authors used the same thresholds as in Step 1. This means that if an adaptation policy will reduce deaths 
from 300 to 150, magnitude remains high. If an adaptation policy reduces deaths from 300 to 50, magnitude 
reduces to medium. The authors also assessed the confidence in evidence around residual risk. They therefore 
produce a full set of magnitude and confidence scores for each period and ŎƭƛƳŀǘŜ ǎŎŜƴŀǊƛƻ ŦƻǊ ǘƘŜ άǇƭŀƴƴŜŘ 
ŀŘŀǇǘŀǘƛƻƴέ ǎŎŜƴŀǊƛƻΦ  

Residual risk is important, as this is projected future damages caused by climate change that the Government 
will need to adapt to. For opportunities, the authors were asked to consider whether the plans would fully 
realise the potential opportunity. 

1.3.4 Assessment of overall urgency score 

In the final step, authors produced an urgency score for each risk and opportunity. CCRA4-IA TR adopts a similar 
algorithmic approach to scoring urgency as EUCRA (EEA, 2024), which uses a matrix to give a transparent 
approach to scoring of urgency. The CCRA4-IA TR assessment of urgency combines the magnitude of residual risk 
or opportunity (for which the authors considered the impact of current, planned and announced adaptation 
policy) and the confidence in the evidence supporting this. In order of priority, urgency scores are ranked from 
highest to lowest: Critical action needed, Critical investigation, More action needed, Further investigation, 
Watching brief, Sustain current action. 

As CCRA4-IA TR prioritises the consideration of near-term climate risk, with the goal of promoting adaptation 
ŀŎǘƛƻƴΣ ǘƘŜ ǳǊƎŜƴŎȅ ƳŀǘǊƛȄ όCƛƎǳǊŜ мΦнύ Ƙŀǎ ōŜŜƴ ΨǿŜƛƎƘǘŜŘΩ ǘƻǿŀǊŘǎ ǘƘŜ ƴŜŀǊ-term. Specifically, risks with very 
high magnitude and medium/high confidence in the evidence in the present day, 2030s and 2050s are given 
Ψ/ǊƛǘƛŎŀƭ ŀŎǘƛƻƴ ƴŜŜŘŜŘΩΣ ǿƘŜǊŜŀǎ Ǌƛǎƪǎ ƛƴ ǘƘŜ нлулǎ ǿƻǳƭŘ ōŜ ƎƛǾŜƴ ΨaƻǊŜ ŀŎǘƛƻƴ ƴŜŜŘŜŘΩΦ bƻǘŜΥ ƻǇǇƻǊǘǳƴƛǘƛŜǎ 
that were formally scored (N9, E8) used the same matrix (see section 1.3.2).  

Magnitude Confidence Present day 2030s (central) 2050s (central) 2080s (central) 

Very high High/med Critical action needed Critical action needed Critical action needed More action needed 

 Low Critical investigation Critical investigation Critical investigation Further investigation  

High High/med More action needed More action needed More action needed More action needed 

 Low Critical investigation Critical investigation Critical investigation Further investigation  

Medium High/med More action needed More action needed More action needed Sustain current action 

 Low Further investigation  Further investigation  Further investigation  Further investigation  

Low High/med Sustain current action Sustain current action Sustain current action Sustain current action 

 Low Further Investigation Further Investigation Watching brief Watching brief 
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Figure 1.2 Urgency scoring matrix  

CƻǊ ŜŀŎƘ ƴŀǘƛƻƴΣ ǘƘŜ ΨƻǾŜǊŀƭƭΩ ǳǊƎŜƴŎȅ ǎŎƻǊŜ ŦƻǊ ŜŀŎƘ ǊƛǎƪκƻǇǇƻǊǘǳƴƛǘȅ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƘƛƎƘŜǎǘ ǎŎƻǊŜ ŦǊƻƳ ŀŎǊƻǎǎ 
the time periods using the order of urgency given in Table 1.5. Additionally, the highest urgency score from 
nations across the UK for each risk and opportunity was identified to provide the summary statistics presented 
in the Executive Summary. These should not be taken as UK-ǿƛŘŜΣ ΨŀǾŜǊŀƎŜΩ ƻǊ ΨƻǾŜǊŀƭƭΩ ǳǊƎŜƴŎȅ ǎŎƻǊŜǎΦ 

The desire to better capture very high magnitude scores in this assessment (see Box 1.3) has meant that two 
new urgency categories have needed to be introduced above More action needed (the highest score in CCRA3-IA 
TR) in the CCRA-IA-TR urgency scoring hierarchy; Ψ/ǊƛǘƛŎŀƭ ŀŎǘƛƻƴ ƴŜŜŘŜŘΩ ŀƴŘ Ψ/ǊƛǘƛŎŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴΩ όŀǇǇƭƛŜŘ ƛƴ 
the present day, 2030s and 2050s). Where confidence in the evidence is medium or high, a very high magnitude 
score will trigger the highest category; Critical action needed. The use of a Critical investigation category, sitting 
between Critical action needed and More action needed and applied for risks assessed to have high or very high 
magnitude but with low confidence, ensures the assessment is better aligned with the precautionary 
principle and means that risks with strong potential for very high magnitude are not overlooked due to a lack of 
evidence. It should be noted that overwhelming majority of the risks in the Critical investigation category (12/16) 
also require (at minimum) action under the More action needed category in the present day or 2030s where we 
have greater certainty on the size of the impact. Additionally, the existence of new critical categories in the 
urgency framework does not result in a downgrade in the urgency of the More action needed category from 
CCRA3. These risks should be taken as seriously as in the previous assessment. 
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Table 1.5 Descriptions of the urgency scores. 

Urgency score Description  

Critical action 
needed 

A combination of very high magnitude risks/foregone opportunities and a strong 
evidence base. This calls for critical new, stronger or different Government action, 
whether policies, implementation activities, capacity building or enabling environment 
for adaptation ς over and above those already planned.   

Critical 
investigation  

A combination of very high/high magnitude risks/foregone opportunities and a poor 
evidence base from the present day until the 2050s. This calls for Government to 
prioritise action to fill significant evidence gaps or reduce the uncertainty in the current 
level of understanding in order to assess the need for additional action.   

More action 
needed 

A combination of very high/high magnitude risks/foregone opportunities in the 2080s 
or high/medium magnitude risks/foregone opportunities from present day to the 
2050s, and high/medium confidence in the evidence base. This calls for new, stronger 
or different Government action, whether policies, implementation activities, capacity 
building or enabling environment for adaptation ς over and above those already 
planned.     

Further 
investigation 

A combination of very high/high magnitude risks/foregone opportunities in the 2080s 
or medium/low magnitude risks/foregone opportunities from the present day till the 
2050s, and low confidence in the evidence base. On the basis of available information, 
it is not known if more action is needed or not. More evidence is required to fill 
significant gaps or reduce the uncertainty in the current level of understanding to 
assess the need for additional action. 

Watching brief 

A combination of low magnitude risks/foregone opportunities and low confidence in 
the evidence base. The evidence in these areas should be kept under review, with 
continuous monitoring of risk levels and adaptation activity (or the potential for 
opportunities and adaptation) so that further action can be taken if necessary.   

Sustain current 
action 

A combination of medium/low magnitude risks/foregone opportunities and a 
high/medium confidence in the evidence base. Current or planned levels of activity are 
appropriate, but continued implementation of these policies or plans is needed to 
ensure that the risk or opportunity continues to be managed in the future.   
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мΦп !ŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ 

Authors were asked to provide information on several additional elements. Although these do not form part of 
the scoring framework, they are important for context.  

Authors were asked to consider evidence where vulnerable groups are disproportionately affected (although 
this was treated neutrally in terms of the magnitude scoring). For example, which demographic groups are 
disproportionately impacted by a climate risk - focusing particularly on those with Public Sector Equality Duty 
(PSED) characteristics, in recognition that risks are not uniform at the national scale and will affect different 
groups differently. This added additional context to the discussion of the drivers of risk in the chapters. 

Authors were also asked to report on evidence where risks/opportunities interact with other risks/opportunities 
in the CCRA4-IA TR assessment. This was achieved through a narrative description of the interactions, as well as 
diagrammatically. Specifically, authors were asked to describe interactions for each risk/opportunity. These 
ŎƻǳƭŘ ōŜ ΨǳǇǎǘǊŜŀƳΩ ƛƴǘŜǊŀŎǘƛƻƴǎ όǿƘŜǊŜ ŀƴƻǘƘŜǊ ǊƛǎƪκƻǇǇƻǊǘǳƴƛǘȅ ƛƴŦƭǳŜƴŎŜǎ ǘƘŜ ǊƛǎƪκƻǇǇƻǊǘǳƴƛǘȅ ƛƴ ǉǳŜǎǘƛƻƴ 
(e.g., coastal erosion can contribute to community flood risk)) or downstream (where the risk/opportunities in 
question influences another CCRA4-IA TR risk/opportunity (e.g., where increased precipitation can increase risks 
to building fabrics and indoor environmental quality, affecting health and wellbeing)).  All chapters include 
written summaries of interactions between intra-chapter, upstream and downstream risks. These considerations 
provide important policy context but are not assessed and included in the urgency framework explicitly.   
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нΦм /ƘŀǇǘŜǊ ǎǳƳƳŀǊȅ 

The global climate is rapidly changing. Human activities have increased the concentrations of greenhouse gases in the 
atmosphere to levels not experienced for over a million years, trapping more heat within the atmosphere and oceans. 
Globally, temperatures, precipitation and extreme weather phenomena such as heatwaves and downpours are rising 
and breaking historic records by bigger margins. The rate of global sea-level rise has increased, with significant 
contributions from melting glaciers and ice sheets, as well as from the thermal expansion of warmer sea water. In the 
2024 calendar year, global mean surface temperature (GMST) exceeded 1.5 °C above pre-industrial temperatures for 
the first time since observational records have existed. 

National temperature records around the world are now frequently broken, in some cases by several degrees Celsius. 
The heatwave in July 2022 broke the UK temperature record, set only in 2019, by 1.6 °C; the heat exceeded 40 °C and 
contributed to approximately 2,200 excess deaths from 10 to 25 July. A warmer atmosphere can also hold more 
moisture, enabling larger precipitation and hydrological extremes. In 2015, Storm Desmond broke 48hr UK rainfall 
records and caused record breaking floods over a broad swathe of Northern England. The Environment Agency 
estimates the winter floods in 2015 caused £1.7-2.5 billion in economic damages (Flood and Coastal Erosion Risk 
Management Research and Development Programme, 2021). In 2023, the storm series Babet, Ciarán, and Debi 
caused insured losses of about £570 million in the UK (Association of British Insurers, 2025). In 2023 the sea level was 
the highest on record at the Newlyn tide gauge, one of the longest available sea level records in the UK, recording 
data since 1915. This continues the long-term increase in sea level around the coast of the UK. Further increases in 
temperature, changes in rainfall and increases in sea level are projected to occur over the coming decades. Some 
future changes are already locked-in, and the magnitude of these changes is dependent on greenhouse gas emissions. 

Observed changes in the UK climate 

The UK has become warmer, wetter, and sunnier. It is warming at a rate of approximately 0.25 °C per decade. This is 
sufficient to push the UK climate outside the range of historical observations and greatly increase the frequency and 
intensity of impactful weather and climate hazards. Recent warming has far exceeded any temperature observed in 
data sets spanning more than 300 years. Rainfall has increased over the winter half year. For example, the period 
October to March 2023-2024 was the wettest such period for England, and second wettest for the UK, in a series from 
1836 (Kendon, M., et al., 2025). 

 Changes in UK temperature-dominated hazards 

¶ !ƭƭ ǘƘŜ ¦YΩǎ ǘƻǇ ǘŜƴ ǿŀǊƳŜǎǘ ȅŜŀǊǎΣ ƛƴ ŀ ǎŜǊƛŜǎ ŦǊƻƳ муупΣ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ǎƛƴŎŜ нлллΤ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŦƻǳǊ 
years (2022, 2023, 2024, 2025) are all in the top five warmest years. 

¶ Extreme high temperatures are occurring more frequently across the UK. The temperature of the hottest 
summer day is increasing at more than double the rate for mean temperature. 

¶ Without climate change, the record breaking 40 °C heat in 2022 would have been extremely unlikely. The 
likelihood of such events is already six times higher than in the 1980s, and there is a 50% chance of UK 
temperatures exceeding 40 °C again within the next 12 years. 

¶ Hotter, drier weather that can fuel wildfires is becoming more common, but it is unclear if wildfires are 
happening more often due to climate change. 

¶ Extreme cold events are occurring less often and for shorter time periods. 

¶ Attribution studies indicate that human-induced climate change has increased the likelihood of extreme high 
temperatures and reduced the likelihood of extreme low temperatures. 

¶ Near-coastal UK ocean temperatures are steadily rising. In the decade from 2015-2024 they were 0.9 °C 
warmer than in 1961-1990. In June 2023, an intense 2-week heatwave caused ocean temperatures of 5 °C 
warmer than average, contributing to a record-breaking warm June for the UK. 

¶ The urban heat island effect in major towns and cities increases the severity of hot weather and reduces the 
severity of cold weather, especially at night. 
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Changes in water-dominated hazards 

¶ ¢ƘŜ ¦YΩǎ ŎƭƛƳŀǘŜ ƛǎ ƎŜǘǘƛƴƎ ǿŜǘǘŜǊΦ ¢ƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŘŜŎŀŘŜ όнлмр-2024) was 10% wetter than 1961-1990. The 
winter half-year (October to March) was 16% wetter, with little change for the summer half-year (April to 
September). Since 2000, five of the top 10 wettest years, but none of the 10 driest, have occurred, in a 
dataset collected since 1836. 

¶ The likelihood of wet winters has increased by at least 1.5 times, with winter daily precipitation extremes 
now 1.4 to 2.6 times more likely. 

¶ The influence of human-induced climate change was detected in the record wet February 2020, extreme daily 
rainfall in October 2020, and in heavy rainfall leading to the record wet winter of 2023/24. 

¶ Widespread snow events are less frequent and less severe than in 1961-1990. 

¶ Some parts of the UK are experiencing lower water levels in rivers and reservoirs, and drier soils in summer 
since the 1960s, but the relative contributions from climate change, natural variability, and water 
management are uncertain. 

¶ Sea level rise around the UK is accelerating. Tidal gauge records show a rise of 19.5 cm since 1900, with two-
thirds of this occurring in the last 30 years. Since 1993 the rate of UK sea level rise has tripled to 4.2 ҕ мΦл ƳƳ 
per year, compared to the long-term average since 1900. This is much faster than any rise in the past 3,000 
years. 

Changes in wind-dominated hazards  

¶ There is no clear long-term pattern in UK severe storms, with decadal and year to year variability. The 1990s 
were especially stormy, with fewer damaging storms since 2000. 

¶ Fewer maximum gust speeds have exceeded 40 knots in the last two decades compared to the 1980s and 
1990s. This has not been attributed to specific drivers but is likely to relate, at least in part, to long-term 
natural variability in storminess. 

¶ Sequences of several multi-hazard storms, producing extreme wind and heavy rainfall, have become more 
common. 

¶ Sustained absences of wind from summer hot-dry high-pressure periods have become more common. 

¶ Sea-level rise, combined with multi-hazard storm sequences, is increasing the frequency of extreme coastal 
flooding and intensifying coastal erosion. 

Future changes in the UK 

Unprecedented extreme events will continue to occur with increasing frequency and severity over the coming 
decades. The severity of climate risks we will experience depends on levels of global greenhouse gas emissions. 
Current global policies are estimated to result in a 66% chance of limiting warming to below 2.8 °C (United Nations 
Environment Programme, 2025) but pathways to limiting warming to well below 2 °C are still plausible if climate 
action is increased around the world. Sea-level rise will continue well beyond the 21st century in all plausible 
scenarios, but lower emission scenarios slow this rate of rise. 

In the UK in the future there is a greater chance of hotter, drier summers and wetter, warmer winters, with rising sea 
levels and increases in some extremes such as heatwaves, summer droughts, intense rainfall events.  

The future of temperature-dominated hazards 

¶ As greenhouse gas concentrations increase, the UK will experience more frequent hot summers and more 
extreme high temperatures, with more severe heatwaves reaching higher temperatures and lasting longer. 

¶ Hot days that exceed 30 °C are expected to increase in frequency from 1.3 days now to over 20 days per year 
for the 2070s high scenario at a Global Warming Level (GWL, as described in section 2.2.1) of 3.5 °C, with the 
greatest increases across south and east England. 
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¶ Wildfire is an emerging risk for the UK. High fire weather days, which provide conditions conducive to wildfire 
activity, double at a GWL of 2 °C and increase fivefold at a GWL of 4 °C relative to the 1850-1900 baseline. 

¶ Summer heat will likely extend to later in the year, with a longer wildfire season projected into late summer. 

¶ Cold winters and extreme low temperatures are expected to become less frequent and less intense, but cold 
extremes will still be a hazard. 

The future of water-dominated hazards 

¶ Short-duration (1-3 hours) extreme rainfall will become more intense and will likely cause increased flash 
flooding. 

¶ Daily rainfall extremes are increasing, and this is projected to continue, with increasing risk of flooding. The 
latest climate science indicates greater increases in peak river flows than previously thought. 

¶ Hot, dry summers are expected to occur more frequently, reducing river flows and worsening drought 
impacts. 

¶ Centuries of sea level rise (SLR) are already committed due to past emissions. The specific rate and amount of 
future SLR depend on greenhouse gas emissions. By 2100, global sea levels will likely rise by 0.28-0.55 m 
under a low emission (likely range, SSP1-1.9) and 0.63-1.02 m under a high emission (likely range, SSP5-8.5) 
scenario, respectively. 

The future of wind-dominated hazards 

¶ Extreme damage-producing windstorms will continue to be driven by natural cycles. 

¶ Recent high-resolution climate modelling studies indicate that human-induced climate change is expected to 
intensify both the jet stream, which drives UK storm systems, and future near-surface wind speeds. 

¶ There is increased potential for combined impacts from extreme winds and extreme rainfall (wet-windy) in 
future windstorms, with a doubling of storms with both high wind and river flow risks at 3 °C GWL. 

¶ Severe convective storms are expected to increase in the warm season, with increases in lightning 
occurrence. Hailstorms are expected to decrease in frequency but may produce more large hailstones. Little 
is known about future changes to tornadoes or wind gusts within thunderstorms. 

In addition to the above, the likelihood of very severe hot-dry summer (heat, drought, fire, hail, tornado, wind, 
subsidence) and wet-windy winter (wind, flooding, landslide, storm surge) seasons containing multiple, linked, high-
intensity events (e.g., a heatwave or storm) is expected to increase. 

Tipping points of the global climate system and impact on the UK 

Tipping points in the climate system are defined as critical thresholds beyond which the climate system reorganises, 
often abruptly and/or irreversibly. Tipping points in the climate system may cause rapid changes in oceanic and 
atmospheric circulation, in ice sheets, the Amazon rainforest or boreal forests, and permafrost. Changes in climate 
may also cause tipping points in regional climate or ecological systems, such as permafrost, mountain glaciers or 
tropical corals. 

¶ Our current understanding of the effect of triggering specific tipping points is very uncertain, but they may 
pose major risks. 

¶ Reaching a tipping point may be significantly earlier, in some cases several decades or more, than 
experiencing impacts from this tipping point transition. 

¶ Some tipping points could affect the UK directly, such as a shutdown or severe slowdown of ocean circulation 
in the North Atlantic, which would cool the UK relative to the rest of the world. (Nevertheless, this is still 
considered unlikely in the 21st century, although some emerging literature suggests an earlier slowdown is 
possible.  
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¶ As global warming continues, the probability of crossing tipping points increases, with some tipping points 
already possible, but uncertainties in these estimates are very large. This implies an urgent need for improved 
monitoring of tipping points and planning of potential adaptative responses. 

¶ When tipping processes have started the changes can be rapid, they can change the regional trajectory of 
climate change and can be irreversible on human timescales.  

Scientific advances and knowledge gaps 

This report outlines key scientific advances since the Third Climate Change Risk Assessment ς Independent 
Assessment Technical Report (CCRA3-IA TR) and identifies remaining gaps in our understanding of future climate 
change. Observational data and model projections now provide robust evidence that the UK climate has already 
shifted, with some further change inevitable. Increasingly frequent and severe extreme weather events, both globally 
and within the UK, pose escalating risks to economic, social and ecological stability. Many knowledge gaps do remain, 
including around the precise amounts by which the climate will change in the future, and especially the conditions 
that could trigger tipping points. 

Visual summary: 

The following table and maps provide a set of summary statistics to illustrate UK climate projections at 2 °C and 4 °C 
GWLs. These values, drawn from bias-corrected UKCP climate models1, represent plausible scenarios that could occur 
at the indicated GWLs, and are compared to the equivalent observed extremes for the period 2005-2024 from the 
Met Office HadUK-grid dataset (Hollis et al., 2019). The metrics are calculated for each of the 20 years within the 
respective GWL and the value for the highest 10% of the region encompassing each of the cities provided (meaning 
these values should not be directly compared to point observation measurementsύΦ ¢ƘŜ Ψ!ǾŜǊŀƎŜ ȅŜŀǊΩ ƛǎ ǘƘŜ ǾŀƭǳŜ 
ǘƘŀǘ ǿƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǊŜŀŎƘŜŘ ƻǊ ŜȄŎŜŜŘŜŘ ƛƴ рл҈ ƻŦ ŀƭƭ ȅŜŀǊǎΣ ŀƴŘ ǘƘŜ Ψ9ȄǘǊŜƳŜ ȅŜŀǊΩ ƛǎ ǘƘŜ ǾŀƭǳŜ ǘƘŀǘ ǿƻǳƭŘ 
be expected to be reached or exceeded in 5% of all years. These values are included to illustrate the nature of 
changing climate hazards for the UK. They have been produced specifically for this chapter. These values are 
consistent with the wider body of evidence presented in this chapter, but the values do not synthesise the wider 
literature and are not intended to be used in isolation for adaptation or policy decisions, as they do not account for 
the full range of potential outcomes. For more comprehensive climate projections, including a full assessment of the 
associated uncertainties in future climate change, readers are directed to the range of products provided through the 
UK Climate Projections (UKCP). 

¢ƘŜ ƳŀǇǎ ōŜƭƻǿ ǎƘƻǿ ǘƘŜ ΨŎƘŀƴƎŜΩ ƛƴ ŎƭƛƳŀǘŜ ōŜǘǿŜŜƴ ŀ мфум-2000 baseline compared to the recent climate (2005-
2024) and for the 2 °C and 4 °C GWL scenarios. 

  

 

 

1 The underpinning data for the metrics are the bias-corrected convection permitting UKCP18 Local 16-member ensemble, regridded to 5km. 
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Table 2.1: Summary of selected climate hazard metrics for recent past along with estimates under 2 °C and 4 °C Global Warming Level 
scenarios. Where calculations result in a fractional number of days, these have been rounded to the nearest number of days. For Windy 
days there is not a comparable metric available from the HadUK-Grid observational dataset, so the baseline values are from the 1 °C GWL 
ŦǊƻƳ ǘƘŜ ŎƭƛƳŀǘŜ ƳƻŘŜƭ ŜƴǎŜƳōƭŜΦ ¢ƘŜ Ψ9ȄǘǊŜƳŜ ¸ŜŀǊΩ ŦƻǊ ǎǳƳƳŜǊ ǊŀƛƴŦŀƭƭ ƛǎ ǘƘŜ ŜȄǘǊŜƳŜ ƭƻǿ ǾŀƭǳŜΣ ŦƻǊ ŀƭƭ ƻǘƘŜr metrics it is the extreme 
high value. 

Metric 

Region  Observed* Model Model 

GWL: Frequency 
1.0 °C /  

2.0 °C 4.0 °C 
2005-2024 

Hot Summer Days 

Number of days per year exceeding 30 °C. 

London 
Average Year 4 9 32 

Extreme Year 13 30 62 

Belfast 
Average Year 0 0 1 

Extreme Year 0 2 12 

Edinburgh 
Average Year 0 0 2 

Extreme Year 1 3 14 

Cardiff 
Average Year 0 4 18 

Extreme Year 6 18 45 

Frost Days 

Number of days per year with a minimum temperature below 0 °C. 

London 
Average Year 46 29 13 

Extreme Year 75 57 32 

Belfast 
Average Year 48 34 13 

Extreme Year 77 58 33 

Edinburgh 
Average Year 82 63 34 

Extreme Year 108 91 61 

Cardiff 
Average Year 45 29 14 

Extreme Year 71 55 32 

Maximum Summer Tmax (°C) 

Maximum daily temperature in Summer (June, July, August). 

London 
Average Year 32.9 34.3 38 

Extreme Year 37.3 38.9 42.7 

Belfast 
Average Year 26 27.8 30.4 

Extreme Year 28.9 31.2 35.2 

Edinburgh 
Average Year 26.9 28.3 31.3 

Extreme Year 30.7 31.2 35.6 
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Cardiff 
Average Year 29.6 32.4 36.3 

Extreme Year 34 37 42.4 

Summer Total Rainfall (mm) 

Total rainfall accumulation (mm) in June, July and August to the nearest 
mm. 

London 
Average Year 182 139 93 

Extreme Year 102 74 40 

Belfast 
Average Year 278 235 184 

Extreme Year 185 142 94 

Edinburgh 
Average Year 259 214 186 

Extreme Year 161 123 80 

Cardiff 
Average Year 295 212 142 

Extreme Year 191 100 58 

Winter wet spells (mm) 

Maximum 5-day precipitation accumulation (mm) in December, January, 
and February to the nearest mm. 

London 
Average Year 44 49 52 

Extreme Year 65 74 85 

Belfast 
Average Year 54 60 60 

Extreme Year 87 93 94 

Edinburgh 
Average Year 68 61 67 

Extreme Year 86 101 109 

Cardiff 
Average Year 79 91 101 

Extreme Year 116 136 151 

Winter windy Days 

Number of days in December, January and February, where winds exceed 
the 98th percentile of the baseline (1 °C GWL). 

London 
Average Year 3 3 3 

Extreme Year 8 8 9 

Belfast 
Average Year 3 3 3 

Extreme Year 7 7 8 

Edinburgh 
Average Year 3 3 4 

Extreme Year 8 8 9 

Cardiff 
Average Year 3 3 3 

Extreme Year 8 8 9 

      

Average 50% of model/observation years reach or exceed this quantity. 

Extreme 5% of model/observation years reach or exceed this quantity. 
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Figure 2.1: Maps showing current (2005-2024) and future changes in hottest day of the summer and winter rainfall relative to a 1981-
2000 baseline. Panels are provided for the CCRA4-IA TR Ψ!ǾŜǊŀƎŜ ¸ŜŀǊΩ ŀƴŘ Ω9ȄǘǊŜƳŜ ¸ŜŀǊΩ ŦƻǊ ¦Y ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǊŜƎƛƻƴǎΦ ¢ŜƳǇŜǊŀǘǳǊŜ 
change is presented in °C and rainfall changes are presented as a % of the baseline value. 
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нΦн LƴǘǊƻŘǳŎǘƛƻƴ 

This chapter provides an overview of observed changes and model projections for several climate hazards for the 

Technical Report of the Fourth Independent Assessment of UK Climate Change Risk (CCRA4-IA TR). The chapter 

provides a review of relevant literature and key datasets, a summary of major scientific advances, and details of 

remaining knowledge gaps. 

Observational data form the foundation for examining past climate change; however, the short durations of many 

records and their incomplete spatial coverage present notable challenges. Model simulations can enhance our 

understanding of historical trends and variability. Climate model projections further extend this insight by providing 

information on how climate might change under a range of alternative global greenhouse gas emission scenarios. 

They also allow exploration and quantification of uncertainties arising from future emissions, model representations 

of climate processes, and natural variability. Their results are often presented as time series for different future 

emission scenarios. Figure 2.2 shows global mean surface air temperature (GMST) anomalies relative to the 1995-

2014 average (left axis), and to the 1850-1900 baseline (right axis). The two axes are offset by 0.82 °C, representing 

the multi-model mean and closely matching the observed best estimate. 

 

Figure 2.2: Global mean surface air temperature (GMST) anomalies relative to the 1995-2014 average (left axis) and to the 1850-1900 
baseline (right axis) from the CMIP6 climate models for historical (black) and a range of future emission scenarios (blue, yellow and red). 
The shaded areas represent the 5%-95% range for the low- through high-emissions scenarios SSP1.2,6 and SSP3-7.0. Vertical grey shading 
highlight 20-year segments centred on the 2030s, 2050s and 2090s. The two axes are offset by 0.82 °C, representing the multi-model 
mean and closely matching the observed best estimate. The colours represent different Shared Socioeconomic Pathways (SSP) Reproduced 
from Figure AR6 WG1 | Climate Change 2021: The Physical Science Basis. doi: 10.1017/9781009157896.006 

Climate models are used to explore how changes in atmospheric greenhouse gas concentrations affect the climate 
system. These computer-based tools represent our current understanding of climate processes and can reproduce 
many of the patterns observed in the real world. They are used to create climate projections; estimates of how the 
climate might change in the future. While climate models provide a credible basis for understanding possible future 
weather and climate conditions, their results are best interpreted alongside other sources of evidence, including 
expert judgement and observations of past climate and extreme events. The latter is also provided by the suite of 

https://www.ipcc.ch/report/ar6/syr/figures/csb-2-figure-1
https://www.ipcc.ch/report/ar6/wg1/figures/chapter-4/figure-4-2
https://dx.doi.org/10.1017/9781009157896.006
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products in the latest UK national climate projections (UKCP18) (Lowe et al., 2018). This integrated approach is 
important for understanding potential changes in specific atmospheric circulation patterns, where some evidence 
suggests that models underestimate future changes, particularly for extreme events. 

Dƭƻōŀƭ ŎƭƛƳŀǘŜ ƳƻŘŜƭǎ όD/aǎύ ǎƛƳǳƭŀǘŜ ǘƘŜ ǿƘƻƭŜ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜΣ ōǳǘ ǘƘŜƛǊ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ǉǳƛǘŜ ŎƻŀǊǎŜΣ ǿƛǘƘ ŜŀŎƘ ƎǊƛŘ 
cell representing an area of around 60 km across. We can get more detail feeding global climate model results into 
regional models. These smaller-scale models focus on specific regions and work at much higher resolutions (typically 
2-5 km), similar to the models used for national weather forecasts, and are included in UKCP18. Although climate 
models are valuable tools that can simulate many features of the current and past climate, they have limitations and 
may not capture all aspects of future changes. 

2.2.1 Climate framing 

The climate framing adopted within the CCRA4-IA TR considers changes to UK climate risks for specified levels of 
global warming (GWLs), as described in the Methods chapter. Since the reviewed literature adopts several different 
framings, where possible we interpret these in the context of the GWL framing for CCRA4-IA TR. Limitations of the 
GWL approach are summarised in the Methods chapter. 

To quantify how climate has already changed, and how it might change in future, we compare it against a baseline or 
reference climate. The published literature uses several baseline time periods. Where these are relevant to the 
conclusions, this will be stated. The most common baselines are summarised below: 

¶ Global Warming Levels (GWLs) typically use a pre-industrial baseline of 1850-1900, i.e., a 2 °C GWL is 
equivalent to the global mean surface temperature (GMST) being 2 °C higher than the GMST in the 1850-
1900 reference period. 

¶ The World Meteorological Organization (WMO) defines the climatological standard normal as the most 
recent 30-year period ending in a year that ends with zero. Currently, this period is 1991-2020. The WMO 
uses this baseline for routine climate monitoring and for international comparison, as it represents the 
average climate of the recent past. 

¶ The WMO also maintains a standard reference period of 1961-1990 for assessing long-term climate change. 
This baseline is particularly important for observational studies, as reliable records may not be available 
before this time. 

¶ The UK Climate Projections (UKCP18) uses a 20-year baseline of 1981-2000 as a common reference period. 

2.2.2 Drivers of UK climate change 

Climate change in the UK is ultimately driven by global emissions of greenhouse gases such as carbon dioxide, 
methane and nitrous oxide. These are well mixed in the atmosphere and directly warm the global (and UK) climate. 
Emissions of atmospheric aerosols have a more regional effect, and different aerosols can offset some warming from 
greenhouse gases or add to their warming effect. Processes in the climate system, known as feedbacks, can amplify or 
reduce the warming. For example, a warmer atmosphere holds more water vapour, which leads to further warming as 
water vapour is itself a greenhouse gas. Changes in clouds can warm or cool local temperatures depending on the 
type of cloud, time of year, and other factors. 

UK climate change is also strongly affected by changes in ocean and atmospheric circulation, especially in the Atlantic. 
In particular, the Atlantic jet stream drives UK weather variations: climate change will likely change its strength, 
position and variability. UK weather is also affected by other more distant phenomena, including weather in the 
tropics, and processes linked to the El Niño Southern Oscillation. 
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Local feedback effects can also impact UK weather phenomena and are important in estimating climate risks. For 
instance, together rainfall drought and enhanced evaporation of water from the land surface can lead to strong 
localised warming, enhancing heatwaves, due to insufficient soil moisture for further evaporative cooling. 

Climate models reproduce many processes that control UK climate risks. However, there is still uncertainty around 
processes driving the jet stream, and some processes are simply not simulated or realistically represented within 
models. The latter is especially the case for coarse GCMs which cannot directly simulate local processes and 
feedbacks. 

  



 

 

 
CCRA4-IA Technical Report: State of the Climate 72 

 

нΦо ¦Y ŎƭƛƳŀǘŜ ƘŀȊŀǊŘǎ 

2.3.1 Temperature-dominated hazards 

нΦоΦмΦм IŜŀǘ 

 

This section considers hazards relating to increases in UK annual mean temperature, summer mean temperature, hot 
days, and heatwaves. The table below identifies the risks to which this hazard is particularly (but not exclusively) 
relevant. 

Risks affected 

Health and 
Wellbeing 

Built Environment Land, Nature, and 
Food 

Infrastructure Economy 

H1, H3, H4, H5, H6 BE1, BE5, BE6, BE7, 
BE8, BE9 

N1, N2, N3, N4, N5, 
N6, N7, N8, N9, N10 

I1, I2, I3, I4, I5, I6, 
I7, I8, I9, I10 

E1, E2, E3, E4, E6, E7, 
E8 

 

  

Headlines 

¶ Extreme high temperatures are increasing faster than average temperatures. Average daily maximum 
temperature in the UK was 1.2 °C higher from 2015-2024 than during 1961-1990, whereas the hottest day 
of the year increased by 2.7 °C during the same period. This highlights a rapid increase in heat hazard for 
the UK in recent decades (High confidence). 

¶ Hot summers and extreme high temperatures are expected to become more frequent and more intense. 
For instance, heatwave-drought events with a 1% chance of occurring today are projected to become five 
times more frequent by the 2040s (High confidence). 

¶ UK extreme temperature risks are increasing more rapidly than previously thought as a result of the direct 
effects of human-induced climate change and changes to large-scale weather patterns (High confidence).  

¶ Large-scale weather patterns that produce UK heatwaves are influenced by changes to climate elsewhere 
in the world. There is still uncertainty on how well these responses are represented in climate models. 
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Table 2.2: Summary of annual average hot summer days and maximum summer temperature for recent past (2005-2024) and under GWL 
central and high scenario. See also Table 2.1. These values are derived from observations and UKCP climate models. They are included to 
illustrate the nature of changing climate hazards for the UK. They have been produced specifically for this chapter. These values are 
consistent with the wider body of evidence presented in this chapter, but the values do not synthesise the wider literature and are not 
intended to be used in isolation for adaptation or policy decisions, as they do not account for the full range of potential outcomes. 

 Metric 

Region  Observed* Model Model 

 

GWL: Frequency 
1.0 °C /  

2.0 °C 4.0 °C 
 

2005-2024  

Hot Summer Days 

Number of days per year exceeding 30 °C. 
 

 

London 
Average Year 4 9 32  

Extreme Year 13 30 62  

Belfast 
Average Year 0 0 1  

Extreme Year 0 2 12  

Edinburgh 
Average Year 0 0 2  

Extreme Year 1 3 14  

Cardiff 
Average Year 0 4 18  

Extreme Year 6 18 45  

Maximum Summer Tmax (°C) 

Maximum daily temperature in Summer (June, July, August). 
 

 

London 
Average Year 32.9 34.3 38  

Extreme Year 37.3 38.9 42.7  

Belfast 
Average Year 26 27.8 30.4  

Extreme Year 28.9 31.2 35.2  

Edinburgh 
Average Year 26.9 28.3 31.3  

Extreme Year 30.7 31.2 35.6  

Cardiff 
Average Year 29.6 32.4 36.3  

Extreme Year 34 37 42.4  
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Figure 2.3: Maps showing current (2005-2024) and future changes in hot summer days (daily maximum above 30 °C) and hot summer nights 
(daily minimum above 20 °C) relative to a 1981-нллл ōŀǎŜƭƛƴŜΦ tŀƴŜƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŎƘŀƴƎŜ ƛƴ ǘƘŜ Ψ9ȄǘǊŜƳŜ ¸ŜŀǊΩ ŦƻǊ ¦Y ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ 
regions. For a fuller description see Table 2.1 and associated text.  

Introduction 

In 2024 global mean surface temperature (GMST) exceeded 1.5 °C above the 1850-1900 baseline for the first time 
(WMO, 2025). For the most recent decade (2015-2024), GMST has been 1.24 °C above the 1850-1900 baseline, with 
human-induced warming contributing to about 1.22 °C of this (range from 1.0 to 1.5) (Forster et al., 2025). 

The UK has warmed at a higher rate than the global average. Observed data in the Central England Temperature 
series shows the most recent decade (2015-2024) was 1.6 °C warmer than the 1850-1900 baseline. Warming has 
ƻŎŎǳǊǊŜŘ ƛƴ ŀƭƭ ǎŜŀǎƻƴǎΣ ǿƛǘƘ ǘƘŜ ¦YΩǎ ǿarmest year, warmest summer, and extreme heat events all made more likely 
by climate change (Ciavarella and McCarthy, 2024; Kay, G., et al., 2025; Logan et al., 2025) 

Observational data indicates that both hot and cold extremes of temperature are changing more than average 
temperatures. Hot days, hot spells and heatwaves are major climate hazards for the UK. This can have direct impacts 
from the heat and can also have compounding affects especially when heat is also associated with drought conditions. 
Heat and drought can affect water resources for example through increased demand, reduced availability and impacts 
on agriculture and the environment. Table 2.2 and Figure 2.3 summarise the changing hazards of hot days and hot 
summer nights. The frequency of hot days increases in all regions, rising from an average of four days in London in the 
recent past to an average of over 30 days per year at 4.0 °C GWL. The increase is ŜǾŜƴ ƎǊŜŀǘŜǊ ŦƻǊ ŀƴ Ψ9ȄǘǊŜƳŜ ¸ŜŀǊΩ 
and largest in south and east England. Hot summer nights, which are relatively rare in the current climate, also 
increase, particularly in London, with increases across many regions of England and Wales. 
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Observed change 

UK weather and climate records continue to be broken. Four of the top ten hottest summers in a dataset from 1884 
have occurred since 2015 (2025, 2018, 2022, and 2023). The average temperature associated with the record-
breaking 2025 summer is now around 70 times more likely than in a pre-industrial climate and has a 20% chance of 
being exceeded in the near-future (Logan et al., 2025). An extreme summer (with a roughly 1% probability) in the 
near-future could be as much as 1 °C warmer than summer 2025 (Kay, G., et al., 2020). 

The number, duration, and extent of UK hot days and heatwaves have increased in observational data. The average 
daily maximum temperature was 1.2 °C higher from 2015-2024 than during 1961-1990, whereas the hottest day of 
the year (the highest daily maximum temperature) has increased even faster, by 2.7 °C. The frequency of very hot 
(higher than 30 °C) and extremely hot (higher than 32 °C) days has more than trebled (Kendon et al., 2025). 

Extreme high temperature records have been broken in many European countries in recent years. In the UK, the 
probability of temperatures exceeding 40 °C in any year in the current climate is about 4%, a six-fold increase 
compared to the 1980s (Kay, G., et al., 2025). The likelihood of exceedance is increasing rapidly, and there is an 
estimated 50-50 chance of reoccurring 40 °C heat in the UK within the next 12 years. 

Extreme heat - Summer 2022 

{ǳƳƳŜǊ нлнн ǿŀǎ ǘƘŜ ¦YΩǎ ŦƛŦǘƘ ǿŀǊƳŜǎǘ ǎǳƳƳŜǊ ƛƴ ǘƘŜ aŜǘ hŦŦƛŎŜ ƴŀǘƛƻƴŀƭ ǎŜǊƛŜǎ όмууп-present) cooler only than 
the summers of 2025 (Logan et al, 2025), 2018 (McCarthy et al., 2019), 2006 and 2003. Notably, the summer of 1976 
is now only the sixth warmest. The high ranking of summer 2022 was in part a consequence of two significant 
heatwaves in mid-July, and mid-August as shown in Fig 2.4. The hottest of these heatwaves was substantially stronger 
than previously recorded heatwaves (Yule et al., 2023). 

In July 2022, high pressure across western Europe caused persistent hot and dry conditions, with UK temperatures 
regularly exceeding 30 °C. By mid-July heatwave temperatures exceeded 40 °C in Spain, France, Germany and the UK, 
exacerbated by dry heat drawn north from Africa. On 18 and 19 July 2022, the UK-wide average daily maximum 
temperature exceeded 30 °C. Overnight, temperatures remained high, setting a new UK record for highest overnight 
minimum temperature of 26.8 °C in Oxfordshire. These high temperatures and drought caused widespread damage to 
crops and water resources and extensive wildfires across Europe (Tripathy and Mishra, 2023) as well as high excess 
heat-related deaths (Ballester et al., 2023). 

 
Figure 2.4: Time series of UK daily maximum temperature during summer 2022. 
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¢ƘŜ Wǳƭȅ нлнн ŜǾŜƴǘ ǿŀǎ ŀƭǎƻ ǊŜƳŀǊƪŀōƭŜ ŦƻǊ ǘƘŜ ƘŜŀǘǿŀǾŜΩǎ ŜȄǘŜƴǘΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ плΦо ϲ/ ǿŀǎ 
recorded at Coningsby (Lincolnshire), but six more stations recorded temperatures exceeding 40 °C in a band from 
London to Nottinghamshire (Kendon, M., 2022). Moreover, 30 stations exceeded 39 °C, and some 46 stations broke 
the previous national temperature record of 38.7 °C. New national temperature records were set in Wales (37.1 °C at 
Hawarden Airport on 18th July) and Scotland (34.8 °C at Charterhall on 19th July). The England temperature record was 
broken by 1.6 °C, while both Wales and Scotland broke their records by 1.9 °C. Many long-running temperature 
stations in the UK network recorded their hottest day on record by extraordinary margins, including Durham 
(maximum temperature: 36.9 °C, exceeding the previous record by: +4.0 °C, in a 155-year dataset), Sheffield (39.4 °C, 
+3.8 °C, 138 years), Bradford (37.9 °C, +4.0 °C, 134 years). 

The temperature during extreme heat events in the UK is rising faster than average temperatures, as shown in Figure 
2.5. This may be partly due to changes in wind patterns, which some climate models do not fully capture (Vautard et 
al., 2023). UK heatwaves often occur when high pressure over Scandinavia and low pressure over the Atlantic bring 
hot air from the south and are therefore coupled with heatwave events affecting continental Europe more widely. 

Climate change is increasing the likelihood of extreme temperatures, such as during summer 2022. Heat extremes are 
more severe than in the past for comparable large-scale weather patterns, and heatwaves are projected to continue 
to become more frequent and more severe in the future. 

 

Figure 2.5: Station observations, showing UK maximum temperature (in °C) for each year from 1910 to 2024. The UK national maximum 
recorded temperature through time increases from 36.7 °C in 1911, 37.1 °C in 1990, 38.5 °C in 2003, 38.7 °C in 2019, and 40.3 °C in 2022. 

Future change 

Hot summers are expected to continue to become more frequent in the UK, with an increasing chance of hotter, drier 
summers (Lowe et al., 2018). Heatwave-drought events with a 1% chance of occurring in the current climate are 
estimated to become five times more frequent by the 2040s in a high emissions scenario (Kendon, E., et al., 2024), 
which would be equivalent to a 2.5 °C GWL. 
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In summer, greater increases in maximum temperatures are projected over the southern UK where the most extreme 
high temperatures are generally experienced now. The frequency and intensity of heatwaves are also expected to 
increase. For example, heatwaves producing 40 °C temperatures in the UK could occur every few years by 2100 for a 4 
°C GWL (Christidis et al, 2020). 

The rising temperatures will increase heat-related hazards. Tropical nights, where temperatures do not fall below 20 
°C, are currently rare in the UK climate, but are expected to become more common. High temperatures overnight can 
be a hazard to health, making it hard to cool buildings, especially in urban areas. Climate models indicate multiple 
occurrences annually in the London area under a 2 °C GWL and more widely across England at 4 °C GWL (Hanlon et 
al., 2021). 

нΦоΦмΦн CƛǊŜ 

 

This section considers hazards relating to wildfire in the UK. The table below identifies which risks this hazard is 
particularly (but not exclusively) relevant to. 

Risks affected 

Health and Wellbeing Built Environment Land, Nature, and 
Food 

Infrastructure Economy 

H1, H2, H3, H6 BE4, B5, B6, B8 N1, N5, N6, N8 I1, I3, I4, I5, I6, 
I8 

E2, E6, 
E7,  

Introduction 

High risk fire weather occurs on days with high temperatures, low humidity, and strong winds, creating dry conditions 
ǘƘŀǘ ǇǊƻƳƻǘŜ ƛƎƴƛǘƛƻƴ ŀƴŘ ŦƛǊŜ ǎǇǊŜŀŘƛƴƎΦ Lƴ ǘƘŜ ¦YΣ ǿƛƭŘŦƛǊŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ Ψŀƴȅ ǳƴŎƻƴǘǊƻƭƭŜŘ ǾŜƎŜǘŀǘƛƻƴ ŦƛǊŜ ǿƘƛŎƘ 
requires a decision, oǊ ŀŎǘƛƻƴΣ ǊŜƎŀǊŘƛƴƎ ǎǳǇǇǊŜǎǎƛƻƴΩ (Fire and Rescue Service: wildfire operational guidance, 2013). 
Currently, UK fire frequency peaks in April with a secondary peak in summer. In spring, the ground is still largely 
covered by dry plant matter from the previous growing season. If dry air and winds prevail, this creates ideal 
conditions for fires to spread following accidental ignitions from springtime influxes of visitors to the countryside. 
Later in the summer, new plant growth can dry out in warm weather, becoming more flammable. Drought can 
exacerbate high fire risk by drying fuel further, as well as increasing leaf-drop and creating additional dry, dead 

Headlines 

¶ The number of UK fire weather days has increased due to climate change, with hotter, drier conditions 

exacerbating wildfire risks, but it is uncertain whether climate change is increasing wildfire incidence in 

the UK (Medium confidence). 

¶ Climate models indicate a doubling of high fire weather days for a GWL of 2 °C, with a longer wildfire 

season into the late summer. Higher temperatures and lower humidity are the key drivers of increased 

wildfire risks (Medium confidence). 

¶ Wildfire is an emerging risk for the UK. So far, events have not produced widespread major impacts, aside 

from degraded air quality from peatland fires, but this may change. There is a large increase in wildfire 

hazard between GWLs of 2 °C and 4 °C (Medium confidence). 

¶ In addition to direct climate changes affecting fire weather days, fire risk depends on ignition risk, which 

relates to fuel availability. It is uncertain how climate change will change vegetation types and human 

activity relevant to wildfire risks. 
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biomass. UK wildfires primarily affect grasslands, broadleaved woodlands, and heathlands, especially near to the 
rural-urban interface where human activity frequently ignites wildfires. Larger wildfires occur in moorlands and 
peatlands, where fuel accumulation and slower reporting of wildfires contribute to their spread. 

Weather, vegetation, and land management shape UK wildfire risk. High fire risk weather quantifies the contribution 

to the hazard from the meteorological conditions. Wildfire hazard is also affected by land management and human 

activity (e.g., escaped fires).  Drought, heatwaves and fires represent compound hazards, where soil and vegetation 

drying combine with extreme heat, resulting in larger and more intense fires (Seneviratne et al., 2021).  

Observed change 

The number of fire weather days in the UK has increased due to climate change, with hotter, drier conditions 

exacerbating wildfire risks (United Nations Environment Programme, 2022). In 2022 there was a significant increase in 

fire activity, with 185,437 fire incidents in the UK, a 28% rise from the previous year. This increase is attributed to the 

hot dry summer that year (Home Office, 2023). While long-term wildfire data is limited, recent trends suggest 

important changes, shown in Figure 2.6. Since 2002, the total UK area burned by wildfires has generally declined, but 

the number of fires has increased, and fire seasons are becoming longer. This shift points to more frequent but 

smaller fires, with trends potentially influenced by land management changes as well as by climate change. However, 

extreme fire events, with large impacts on people and property, are now occurring. The 2022 heatwave, when 

temperatures exceeded 40 °C, produced an unprecedented number of fires. Research suggests that climate change 

made fires six times more likely in 2022 (Burton et al., 2025). In 2025 the UK saw more than 46,000 ha of land burned, 

ǘƘŜ ƘƛƎƘŜǎǘ ŀǊŜŀ ŜǾŜǊ ǊŜŎƻǊŘŜŘ όƳƻƻǊƭŀƴŘŀǎǎƻŎƛŀǘƛƻƴΦƻǊƎύΦ {ŎƻǘƭŀƴŘ ŀƭǎƻ ŜȄǇŜǊƛŜƴŎŜŘ ƛǘΩǎ ƭŀǊƎŜǎǘ ŜǾŜǊ ǿƛƭŘŦƛǊŜΣ ōǳǊƴƛƴƎ 

carbon-rich moorlands and leading to record-high emissions (Carbon Brief, 2025). This evidence highlights the 

growing risks from wildfire in a warming UK. 

 

Figure 2.6: Annual UK burned area from the Global Fire Emissions Database, https://www.globalfiredata.org/index.html (GFED5, top) and 
GFED500 active fire counts (bottom) for 2002 onwards. While the total burned area has generally declined, the number of active fires has 
increased, suggesting a shift toward more frequent but smaller fires. 
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Case study: The Saddleworth Moor Fires (2018) 

In June 2018, the Saddleworth Moor fire in Greater Manchester became one of the UK's largest wildfires, burning for 
several weeks. Triggered by human activity, the fire was worsened by a prolonged dry spell and extreme high 
temperatures. The fire spread rapidly, burning large areas of peat and heather, emitting an estimated 24,000 tonnes 
of carbon (S. J. Baker et al., 2025). The fire was particularly difficult to control due to smouldering peat fires that 
burned underground. 

During the fire, PM2.5 levels ς fine particulate matter that can harm human health ς were four to five-and-a-half 
times higher than normal in the Greater Manchester area, significantly increasing the risk of respiratory problems and 
excess mortality. The health impact was considerable, with an estimated 4.5 million people exposed to levels of 
PM2.5 higher than health-based guidelines for at least one day and a rise in hospital admissions for respiratory issues 
(UK Health Security Agency, 2023)Φ ¢ƘŜ ŦƛǊŜ ŎŀǳǎŜŘ ƳŀƧƻǊ ŦƛƴŀƴŎƛŀƭ ƭƻǎǎŜǎΣ ŜǎǘƛƳŀǘŜŘ ŀǘ ϻнм Ƴƛƭƭƛƻƴ (UK Health Security 
Agency, 2023), including the cost of firefighting, damages to the environment, and disruption to local communities. 

Future change 

Climate projections suggest the UK is likely to experience warmer, wetter winters and hotter, drier summers, 
increasing the risk of wildfires (Lowe et al., 2018; Perry et al., 2022; UK Health Security Agency, 2023). Spring and 
autumn are also expected to become warmer, potentially extending the fire season beyond its usual spring peak 
(Belcher et al., 2021). At a GWL of 2 °C, the number of days with "very high" fire danger could double, and increase 
fivefold at a GWL of 4 °C (Perry et al., 2022). Spring fire risk is also likely to rise, with a 1.5 times increase in England at 
a GWL of 2 °C and a doubling at a GWL of 4 °C (Perry et al., 2022). This suggests a potential extension of the wildfire 
season, particularly in late summer and early autumn, depending on fuel availability. Regions in the south and east 
will experience the greatest increase in fire risks from increased conditions conducive to wildfire, with the average 
number of high-fire-risk days rising 3-4 times by the 2080s (Arnell, Freeman and Gazzard, 2021). Fire risks will also 
increase in the north of the UK. Warmer summers may also increase the risk of human ignitions from increases in 
outdoor recreational activities (Belcher et al., 2021). 

As housing developments near to wildfire-prone areas increase, exposure to wildfires and potential ignitions may also 
increase (UK Health Security Agency, 2023). New work from Hetzer et al. (2024) shows that fire weather in Europe, 
including the UK, will likely become more severe this century under high emissions scenarios, with projections 
showing an increase of 25% in climate conditions conducive to wildfire in temperate regions by the end of the 21st 
century, relative to 1996-2016 (Senande-Rivera et al., 2022). 
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нΦоΦмΦо /ƻƭŘ ŜǾŜƴǘǎ 

 

This section considers hazards relating to winter mean temperature, cold snaps, cold extremes, snow and ice. 
The table below identifies which risks this hazard is particularly (but not exclusively) relevant to: 

Risks affected 

Health and Wellbeing Built Environment Land, Nature, and 
Food 

Infrastructure Economy 

H1, H2, H4, H6 BE5, BE7, BE8, BE9 N6, N8, N9, N10 I1, I2, I3, I4, I5, I6, 
I7, I9 

E1, E3, E7 

Table 2.3: Number of frost days annually for current and future scenarios. As Table 2.1. These values are derived from observations and 
UKCP climate models. They are included to illustrate the nature of changing climate hazards for the UK. They have been produced specifically 
for this chapter. These values are consistent with the wider body of evidence presented in this chapter, but the values do not synthesise the 
wider literature and are not intended to be used in isolation for adaptation or policy decisions, as they do not account for the full range of 
potential outcomes.  

Metric 

Region  Observed* Model Model 

 

GWL: Frequency 
1.0 °C /  

2.0 °C 4.0 °C 
 

2005-2024  

Frost Days 

Number of days per year with a minimum temperature below 0 °C. 
 

 

London 
Average Year 46 29 13  

Extreme Year 75 57 32  

Belfast 
Average Year 48 34 13  

Extreme Year 77 58 33  

Edinburgh 
Average Year 82 63 34  

Extreme Year 108 91 61  

Cardiff 
Average Year 45 29 14  

Extreme Year 71 55 32  

Headlines 

¶ Despite the warming climate, extreme cold events still occur due to climate variability. However, 

decreases in the frequency, duration, and intensity of cold events over recent decades have been 

attributed to human-induced warming of the climate (High confidence). 

¶ Cold winters and extreme low temperatures are expected to continue to become less frequent and less 

severe (High confidence). 

¶ Improved climate model simulations of snowfall and lying snow indicate their continued decline under 

future warming (Moderate confidence). 

¶ There is still uncertainty in current climate model simulations of winter trends in North Atlantic 

atmospheric circulation. This may affect projections of how events conducive to cold conditions in the UK 

are influenced by climate change. 
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Figure 2.7: Maps showing current (2005-2024) and future changes in frost days relative to a 1981-2000 baseline. Panels are provided for 
ǘƘŜ Ω9ȄǘǊŜƳŜ ¸ŜŀǊΩ ŦƻǊ ¦Y ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǊŜƎƛƻƴǎΦ For a fuller description see Table 2.1 and associated text. 

Introduction 

Globally, the frequency and intensity of cold extremes have decreased since 1950, with human-induced greenhouse 
gas forcing the main driver (Seneviratne et al., 2021). 

UK winter mean temperature has increased significantly: the Central England Temperature winter mean temperature 
for the most recent decade (2015-2024) is 1.7 °C higher than the 1850-1900 baseline. Cold spells in Europe and the UK 
are caused by high pressure systems with winds from the north or east. The frequency of these weather patterns is 
strongly influenced by the North Atlantic Oscillation (NAO), which varies from year-to-year and decade-to-decade. 

Cold days, cold spells and snowfall constitute a significant climate hazard for the UK. Table 2.3 and Figure 2.7 
summarise changes in frost days for 2 °C and 4 °C GWL scenarios. Reductions are projected across the country, with 
the largest reductions in northern and eastern regions, for example Edinburgh, which has an average of 82 frost days 
in the current climate for a typical year, reducing to 63 and 34 days at 2 °C and 4 °C respectively 

Observed change 

In recent decades, UK winters have become warmer and wetter. The frequency of air frosts and ground frosts have 
reduced annually by more than 14 and 30 days respectively, when compared to a 1961-1990 baseline. 

The number of Heating Degree Days (HDD), days where heating of buildings is required for comfortable indoor 
temperatures, has reduced by 14% relative to the 1961-1990 baseline. Conversely, Growing Degree Days, with 
conditions suitable for plant growth, have increased by 21% (Kendon, M., et al., 2025). 

Extreme cold temperatures have reduced in both frequency and severity. The top ten coldest months, seasons, and 
years recorded in UK regions predominantly occurred in the late 19th and early 20th centuries. In contrast, the top ten 
warmest months, seasons, and years are predominantly within the most recent decade. 

Although widespread and substantial cold and snow events occurred in 2022, 2021, 2018, 2013, 2010 and 2009, their 
frequency and severity have generally declined since the 1960s. The cold winter of 2009/2010 and the cold spring of 
2013 were particularly extreme for the recent climate and consequently high impact events. Human-induced climate 
change has halved the likelihood of a 2010 winter (Christidis and Stott, 2012). 
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Hazards co-occurring with cold weather includes strong winds, snowfall and blizzards, snow drifts, and icy surfaces. 
Snow-ŎƻǾŜǊŜŘ ǎǳǊŦŀŎŜǎ ǊŜŦƭŜŎǘ ƳƻǊŜ ǎǳƴƭƛƎƘǘ ŀƴŘ ƛƴǎǳƭŀǘŜ ǘƘŜ ŀƛǊ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΤ ǘƘƛǎ ƴŜƎŀǘƛǾŜ ŦŜŜŘōŀŎƪ Ŏŀƴ 
further reduce air temperatures, particularly during extended cold spells normally associated with high pressure 
systems. 

The winter of 1963 is the only year, in a series from 1884, with a winter (December to February) mean temperature 
below zero (ҍ0.27 °C). The exceptional cold affected much of mainland Europe, and resulted in huge negative impacts 
on people, society and infrastructure, including transport disruption, power outages, and shortages of food and fuel. 
If similar weather patterns to the extreme cold winter of 1963 were to occur today, it would still lead to an extreme 
cold anomaly. This would be more severe than rŜŎŜƴǘ ŎƻƭŘ ǿƛƴǘŜǊǎ ǎǳŎƘ ŀǎ нлмлΣ ƻǊ ǘƘŜ ΨōŜŀǎǘ ŦǊƻƳ ǘƘŜ ŜŀǎǘΩ ŎƻƭŘ 
event in 2018. Although a winter as severe as 1963 is still physically possible in Europe, it is very unlikely (Sippel et al., 
2024). However, if preparedness and adaptation to cold extremes reduce in response to a warming climate this may 
cause less severe future cold waves to be more impactful than past events (Pinto et al., 2024). 

Future change 

The UKCP18 regional climate models indicate that the number of frost days (daily minimum temperature below 0 °C), 
icing days (daily maximum temperature below 0 °C) and Heating Degree Days are all projected to decrease across the 
UK. The largest reductions are in Scotland (Hanlon et al., 2021). Intense cold spells, where the local daily average 
surface temperature is less than ҍ2 °C for two or more days, are also expected to become less frequent, but will still 
occur (Kendon, E., et al., 2021). Decreases in the amount of snowfall and snow cover are expected across the UK, 
especially in mountainous regions; in low-lying areas snowfall is already more intermittent (Met Office, 2025b). 

2.3.2 Water-dominated hazards 

нΦоΦнΦм wŀƛƴŦŀƭƭΣ ŦƭƻƻŘƛƴƎ ŀƴŘ ŦǳǊǘƘŜǊ ƘȅŘǊƻƭƻƎƛŎŀƭ ƘŀȊŀǊŘǎ 

 

  

Headlines 

¶ The UK climate is getting wetter, particularly in winter (High confidence). There is evidence of increasing 

rainfall extremes at daily scales, but for short-duration (1-3hr) rainfall extremes, trends are difficult to 

detect above natural variability (Medium confidence). 

¶ Rainfall is expected to become more intense which could lead to an increase in severe flooding (high 

confidence). Increases in mean winter rainfall will also drive increases in antecedent moisture, 

exacerbating flood risk (Medium confidence). 

¶ There is improved understanding of the drivers of extreme rainfall, and how changes will emerge over the 

coming years and decades. The latest projections indicate greater increases in peak river flows (Medium 

confidence). 

¶ Observations of sub-daily rainfall remain sparse, and observations of surface water flooding are poor. 

Standard flood risk assessment approaches based on simple uplift approaches may underestimate future 

flood hazard. Uncertainty remains on the role of changes in large-scale circulation patterns in future 

extreme rainfall change, and how accurately these are represented in climate models. 
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This section looks at how extreme rainfall in the UK affects flooding. It covers both short bursts of heavy rain that 
cause surface flooding and longer events that lead to river flooding. The table below identifies which risks this hazard 
is particularly (but not exclusively) relevant to. 

Risks affected 

Health and 
Wellbeing 

Built Environment Land, Nature, and 
Food 

Infrastructure Economy 

H2, H4, H6 BE2, BE4, BE6, BE7, 
BE8 

N1, N2, N4, N6, N8 I1, I2, I3, I4, I5, I6, 
I9 

E1, E2, E3, E4, E7 

Table 2.4: Maximum 5-day precipitation in winter for current and future scenarios. See Table 2.1. These values are derived from observations 
and UKCP climate models. They are included to illustrate the nature of changing climate hazards for the UK. They have been produced 
specifically for this chapter. These values are consistent with the wider body of evidence presented in this chapter, but the values do not 
synthesise the wider literature, and are not intended to be used in isolation for adaptation or policy decisions, as they do not account for the 
full range of potential outcomes 

Metric 

Region  Observed* Model Model 

 

GWL: Frequency 
1.0 °C /  

2.0 °C  4.0 °C  
 

2005-2024  

Winter wet spells (mm) 

Maximum 5-day precipitation accumulation (mm) in December, January, 
and February to the nearest mm. 

 

 

London 
Average Year 44 49 52  

Extreme Year 65 74 85  

Belfast 
Average Year 54 60 60  

Extreme Year 87 93 94  

Edinburgh 
Average Year 68 61 67  

Extreme Year 86 101 109  

Cardiff 
Average Year 79 91 101  

Extreme Year 116 136 151  

 

Figure 2.8: Maps showing current (2005-2024) and future changes in winter wet spells relative to a 1981-2000 baseline. Panels are 
provided for the CCRA4-IA TR ŀƴ Ψ9ȄǘǊŜƳŜ ¸ŜŀǊΩ ŦƻǊ ¦Y ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǊŜƎƛƻƴǎΦ 
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Introduction 

Although rainfall in the UK varies greatly from day to day and year to year, there is strong evidence that the climate is 
becoming wetter overall, particularly during the winter half-year (October to March). Several recent record-breaking 
rainfall events have been linked to climate change, and evidence suggests that rainfall extremes are becoming more 
frequent and intense. Climate projections indicate a general shift toward wetter winters and drier summers, but with 
heavier bursts of summer rainfall. New high-resolution climate model projections available since CCRA3-IA TR have 
produced new findings that are reported here. 

Table 2.4 and Figure 2.8 provide illustrative figures for winter 5-Řŀȅ ǿŜǘ ǎǇŜƭƭǎΦ ¢ƘŜ ƻōǎŜǊǾŜŘ Ψ9ȄǘǊŜƳŜ ¸ŜŀǊΩ ǾŀƭǳŜǎ ƛƴ 
Table 2.4 relate to periods during the extreme wet winters of 2013-14 (Cardiff), 2019-2020 (London and Edinburgh) 
and 2023-2024 (Belfast) which were all winters that caused disruptive flooding and have evidence for aspects of the 
rainfall during those winter being made more likely or more intense by human-induced climate change (Christidis and 
Stott, 2015, Davies et al., 2020, Kew et al., 2024). 

Observed change 

Observations show that both annual average rainfall and the frequency of heavy rainfall events in the UK have 
increased. Between 2015 and 2024, the UK was 10% wetter than during 1961-1990, with winters 21% wetter and 
smaller changes in other seasons (Kendon, M., et al., 2025). Five of the ten wettest years on record have occurred this 
century, while none of the 10 driest years (since records began in 1836) have occurred during this period. The 
likelihood of wet winters has increased by at least 1.5 times compared to a climate without human-induced climate 
change (Christidis, Ciavarella and Stott, 2018), while extreme winter daily precipitation is now 1.4 to 2.6 times more 
likely than without human-induced climate change (Christidis et al., 2021; Cotterill et al., 2024). 

There is growing evidence that rainfall extremes are changing (Hawkins et al., 2020) and human-induced climate 
change has increased the likelihood of several recent record-breaking rainfall events. These include the record wet 
February 2020 (Davies et al., 2021), extreme daily rainfall in October 2020 (Christidis et al., 2021), and heavy rainfall 
leading to the record wet winter in 2023/24 (Kew et al., 2024). However, detecting trends in sub-daily rainfall (e.g., 
rainfall measured over minutes to hours rather than days) remain challenging. This is due to sparse and short sub-
Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǎ ǿŜƭƭ ŀǎ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜŎŀŘŀƭ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ ǘƘŜ ¦YΩǎ Ŏƭimate (Kendon, E., Blenkinsop and 
Fowler, 2018). Recent studies have made use of new km-scale climate model projections to explore convective rainfall 
events (Tett et al., 2023) which estimated that the probability of an intense downpour that affect Edinburgh on 4 July 
2021 increased by around 30% due to human-induced climate change.  Attribution studies for extreme rainfall are 
limited by small ensemble sizes. Overall, attributing trends in rainfall at regional to local scales is difficult, as natural 
variability plays a major role in driving extremes. 

Attribution studies now extend beyond rainfall to include hazards such as flooding, revealing that human-induced 
climate change has increased the severity of several recent UK floods. This includes the winter 2023/24 floods, where 
England and Wales experienced their highest winter flows on record (Chan, W., et al., 2025a), estimated as 13.5% 
higher than analogue periods back to the 1850s. 

Extreme wet month ς September 2024 

A sequence of storms in the last ten days of September 2024 bought 150 to 200 mm of rain to parts of the Midlands, 
almost a quarter of the expected annual rainfall for the region. Oxfordshire and Bedfordshire had their wettest 
calendar month on record in a series from 1836. Oxford recorded its wettest calendar month for 250 years, and the 
two-day rainfall total from 22 to 23 September was 118.9 mm, breaking the previous record of 98.1 mm from 9 to 10 
July 1968. Some locations received more than 400% monthly average rainfall from 21-30 September. 
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Figure 2.9 shows rainfall totals and rankings (by county) for September 2024. A large region in central England 
exceeded 300% of average monthly rainfall. Gloucestershire, Wiltshire, Oxfordshire, Berkshire, Warwickshire, 
Leicestershire, Northamptonshire, Buckinghamshire, Bedfordshire, and Rutland recorded their wettest September on 
record (shown in dark blue on the right-hand panel). 

 

Figure 2.9: (left) September 2024 rainfall as a percentage of the 1991-2020 monthly average. (right) Ranking of September 2024 rainfall 
within the monthly series from 1836-2024. 

Torrential downpours from thunderstorms caused disruption and damages to transport and infrastructure. Surface 
water flooding closed roads in the west Midlands including a section of the M5 motorway, and flooded sections of the 
rail network. 

For Oxfordshire this was a record-shattering event (see Figure 2.10). The 185.2 mm recorded was 27% wetter than the 
previous wettest September (1927, with 145.5mm). Some of the same areas also recorded their wettest February in 
2024, experiencing two record wet months in the same year. 

 

Figure 2.10: Time series of Oxfordshire September monthly rainfall amounts. The solid brown line indicates the September 2024 total 
rainfall, far outside the range of other September monthly totals in a series from 1836. 
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Future change 

Rainfall intensity is projected to increase with further warming, mainly due to the capacity of the warmer atmosphere 
to hold more moisture. According to the UKCP Local projections, by 2070 under a high emissions scenario (equivalent 
to roughly a 4 °C Global Warming Level), the number of events exceeding 20 mm per hour, enough to trigger a flash 
flood, could increase 4-fold (Kendon, E., Fischer and Short, 2023). Similarly, the number of autumn days exceeding 50 
mm could increase by 85% (Cotterill et al., 2021). Using the same projections, events with a 3% annual likelihood are 
expected to become 30% more intense for hourly extremes and 20% more intense for daily extremes (Chan, S., et al., 
2023b). Overall, for every degree of regional warming, the intensity of heavy downpours is expected to rise by 5-15% 
(Kendon, E., Fischer and Short, 2023), meaning significant changes are likely even under lower global warming levels. 
Short-duration summertime rainfall extremes are projected to increase most strongly in northern parts of the UK and 
for the most extreme events (Kendon, E., et al., 2021). The largest increases in hourly extremes are expected in 
autumn, with projected rises of 30% in the southern UK and 50% in the northwest UK by the 2070s (Kendon, E., et al., 
2021). This is consistent with an extension of the season for intense summer downpours. 

Changes in hourly rainfall extremes may not occur gradually (Kendon, E., Fischer and Short, 2023). Instead, there may 
be rapid shifts from year-to-year, and high regional differences, reflecting the combined effects of natural variability 
and climate change. Record-breaking events are projected to increase substantially for both seasonal rainfall and local 
rainfall extremes (Kendon, E., Fischer and Short, 2023). 

Other aspects of rainfall change are also important for understanding future impacts. Slow-moving storms, which 
produce high rainfall amounts and flooding, are projected to be around 14 times more frequent across Europe by 
2100 (Kahraman et al., 2021). The risk of large intense thunderstorms capable of producing heavy rainfall that lasts for 
several hours is also increasing (Chan, S., et al., 2023a). However, these changes depend on large-scale dynamics, and 
are more uncertain, varying across models. 

Increases in rainfall intensity may lead to increases in flooding (Rudd et al., 2020; Rudd, Kay, A., and Sayers, 2023) but 
other factors such as catchment characteristics, changes in land surface and pre-event soil moisture conditions also 
control flood characteristics. 

Hydrological models indicate decreases in low river flows and increases in high flows across the UK by the end of the 
century (or GWL above 4 °C) (Arnell et al., 2021; Hughes et al., 2021; Kay, A., et al., 2021a; Lane et al., 2022; 
Hannaford et al., 2023; Parry et al., 2024; Smith et al., 2024). Increases to flood peaks are typically higher in the west 
and the rate of change may accelerate for some southern regions for global warming levels over 2.5 °C (Rudd, Kay, A., 
and Sayers, 2023). The frequency of widespread flood events in winter is expected to increase significantly, while 
these show a reduction in spatial scale in summer (Griffin et al., 2024). For Northern Ireland, we expect increases in 
mean winter river flows but decreases in mean flows in other seasons (Kay, A., et al., 2021b). 
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нΦоΦнΦн 5ǊƻǳƎƘǘ ƛƴ ǘƘŜ ¦Y 

 

This section considers hazards related to low rainfall, river flows, soil moisture and groundwater levels. The table 
below identifies which risks this hazard is particularly (but not exclusively) related to. 

Risks affected 

Health and 
Wellbeing 

Built Environment Land, Nature, and 
Food 

Infrastructure Economy 

H2, H4, H5  BE4, BE6, BE8 N1, N2, N4, N5, N6, 
N8 

I1, I2, I5, I6, I9 E1, E2, E3, E4, E6, E7 

Introduction 

Drought is commonly defined as a prolonged lack of water in the environment due to low rainfall (meteorological 
drought) leading to drying of soils (soil moisture drought) and low river flows or groundwater levels (hydrological 
drought) (Shaffrey, 2023). The definition of droughts varies across different sectors and may be shaped by operational 
decision-making, such as water supply drought when low rainfall affects public water supplies and agricultural 
drought when low soil moisture impacts agricultural practices (Environment Agency, 2025). 

Droughts in the UK cause widespread economic, environmental and social impacts. Droughts impact public water 
supplies and negatively affect water quality, ecosystem health (freshwater and terrestrial) and agricultural 
productivity. The effects of drought are worse when they coincide with other climate extremes like heatwaves and 
wildfire. For example, droughts increase fire danger due to hot, dry conditions and indirectly affect fuel availability 
(Thompson et al., 2023).  

Periods of low rainfall in the UK often happen when high-pressure weather systems block the usual path of Atlantic 
storms. These systems push the jet stream north or south, keeping wet weather away from the UK (Shaffrey, 2023). 
Dry winters are also linked to a weaker jet stream, bringing fewer storms to the UK. Large-scale ocean patterns like La 
Niña can also contribute to drier conditions (Folland et al., 2015). Additionally, slow changes in sea surface 
temperatures over decades can cause prolonged periods of more frequent or less frequent droughts (Sutton and 
Dong, 2012). 

Headlines 

¶ There is some evidence for more severe river flow and soil moisture droughts in parts of the UK. 

Hydrological trends remain hard to detect due to large variability and the impacts of water management 

(Medium confidence). 

¶ Hot, dry summers are expected to occur more often, reducing river flows and worsening drought impacts 

(High confidence). Drier soils may prolong heatwaves and worsen droughts (Medium confidence). 

¶ Widespread summer droughts will become more likely with warming, but low river flows and 

groundwater levels may coincide less with implications for water resources management (Medium 

confidence).  

¶ Changes in atmospheric circulation in response to warming, including climate drivers of multi-year 

droughts, remain uncertain (Low confidence). Further research is needed to ensure hydrological models 

accurately capture key drought processes. 
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Drought affects the hydrological cycle at different timescales. Changes in river flows and groundwater levels depend 
on climatic factors but are also influenced by physical properties of river catchments (such as soil types and 
subsurface water storage) and water management (such as abstractions or streamflow support). Soil moisture deficits 
are additionally controlled by water loss due to evaporation, transpiration by plants and subsurface drainage. 

Observed change 

UK winter rainfall is increasing, while no clear long-term trends are evident for other seasons. A clear reduction in 
summer rainfall has not yet been observed (Ossó et al., 2022). These rainfall changes are broadly reflected in river 
flows, with increasing winter half-year river flows particularly for Scotland and northwest England (Hannaford et al., 
2025a). Some rivers in the south and east show decreasing summer flows and worsening droughts since the 1960s, 
while those in the north and west tend to show trends towards less severe droughts, though trends are often not 
statistically significant (Hannaford et al., 2025a). Spring river flows have declined across most regions since 1960s. 
Rising temperatures and related increases in evaporation since the 1960s have increased the frequency of springtime 
flash droughts, rapid-onset events that can last weeks to months (Noguera, Hannaford and Tanguy, 2025). Warm, dry 
springs can also lead to early cessation of groundwater recharge, increasing drought risk in the subsequent summer.  

Observed trends in groundwater levels are mixed, with increases in northern England and some reductions in central 
England (Di Nunno and Granata, 2024). Historically, the southeast UK has experienced more spatially extensive and 
longer river flow and groundwater droughts than the northwest. When the southeast is under severe drought, it is 
rare for the northwest to also be in severe drought (Tanguy et al., 2021). Modelled estimates of soil moisture show 
wetting trends in October and December and drying trends in April in most UK regions (Almendra-Martín et al., 2022; 
Bevacqua et al., 2024). 

There is low confidence in identifying the main drivers of recent trends in river flows and groundwater levels, 
particularly in determining if climate or human influences have had the greatest influence. Urbanisation, reservoir 
management and wastewater discharge all affect river flows and groundwater levels and can exacerbate hydrological 
droughts (Wendt et al., 2020; Van Loon et al., 2022; Salwey et al., 2023; Coxon et al., 2024). Land use change has 
driven significant river flow changes in some Scottish catchments (Wray et al., 2024). 

The likelihood of severe combined heatwave and drought has increased (Baker, Shaffrey and Hawkins, 2021), as 
evident by successive droughts in 2018, 2022 and 2025. The 2022 drought had widespread impacts on agriculture, 
wildlife and water supplies (Barker et al., 2024). It was the most spatially extensive soil moisture drought for the past 
60 years across western and central Europe (Schumacher et al., 2024). Following record wet weather over winter 
2023/24, rainfall deficits over spring and summer 2025 were exceptional and amongst the driest on record for parts of 
ƴƻǊǘƘŜǊƴ 9ƴƎƭŀƴŘ ŀƴŘ ŜŀǎǘŜǊƴ {ŎƻǘƭŀƴŘΦ {ǇǊƛƴƎ нлнр ǿŀǎ 9ƴƎƭŀƴŘΩǎ ŘǊƛŜǎǘ ǎƛƴŎŜ муфо ŀƴŘ ǎǳƳƳŜǊ нлнр ǿŀǎ ǘƘŜ 
warmest on record for the UK (Met Office, 2025). Average spring and summer river flows were among the lowest ever 
recorded across central and eastern Britain (Hannaford et al., 2025b; Chan, W., et al., 2025b). Low river flows and 
reservoir levels led to abstraction restrictions across the UK, and water use restrictions across northern, central and 
southeast England.  

Events like the 2022 drought have become hotter and drier than similar droughts in the pre-industrial climate 
(Faranda, Pascale and Bulut, 2023). Soil moisture droughts like 2022 have become more likely across western-central 
Europe and are projected to become twice as likely at 2 °C GWL relative to 1850-1900 (Bevacqua et al., 2024; 
Schumacher et al., 2024). Drier soils may also lead to atmosphere circulation changes that prolong these hot and dry 
extremes (Dirmeyer et al., 2021). 

Future change 

The UKCP18 projections indicate, on average, wetter winters and drier summers in the UK. Compound hot, dry 
extremes are expected to increase with warming (Bevacqua et al., 2022). Meteorological drought coupled with 
increased evaporation is projected to be more than three times more frequent at a GWL of 4 °C (Reyniers et al., 
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2023). Extreme droughts in Scotland are most likely across eastern regions and projected to occur once every 3 years 
in the near future (2021-2040) (Kirkpatrick Baird, Stubbs Partridge and Spray, 2021). Nine-month rainfall deficits 
(December-August) similar to the severe 1976 drought are expected to occur five times more frequently from the 
2040s under the high greenhouse gas concentration RCP8.5 scenario (roughly comparable to a GWL of 3 °C) relative 
to present-day (Kendon, E., et al., 2024). 

River flow droughts are projected to become more frequent and severe across the UK based on the UKCP18 
projections. Most catchments are expected to experience reduced river flows and increase river flow drought severity 
(Lane and Kay, A 2021; Parry et al., 2023b). Changes in future droughts vary across hydrological models, but more 
severe changes are projected for catchments in the south and east due to surface-groundwater interactions (Smith et 
al., 2024). The north and west of the UK is expected to see an increase in shorter seasonal droughts (Parry et al., 
2023a). For Northern Ireland, river flows are expected to decrease in all seasons apart from winter (Kay, A.L., et al., 
2021b). For Scotland, catchments within key areas for agricultural and whiskey production (e.g., Spey and Tay) are 
projected to experience a two- to three-fold increase in hydrological drought frequency by the 2050s (Visser-Quinn et 
al., 2021). Systematic biases in climate models, such as underestimating persistence of atmospheric blocking, hinders 
confidence in future changes of multi-year droughts, such as multiple dry winters which inhibit groundwater recharge 
(Shaffrey, 2023).  

Projections for groundwater droughts are more uncertain. Some boreholes may show modest declines but others 
show increases as wetter winters enhance groundwater recharge (Parry et al., 2023b). Widespread summer droughts 
are more likely to affect multiple UK regions simultaneously (Dobson et al., 2020; Tanguy et al., 2023), although in the 
southeast, river flow droughts are less likely to occur simultaneously with groundwater droughts (Tanguy et al., 2023). 
This has important implications for water transfers and strategies for optimizing conjunctive use of surface and 
groundwater sources (Murgatroyd and Hall, 2020; Murgatroyd et al., 2022). Extreme droughts found in large 
ensemble simulations are useful stress tests for water supply systems (Murgatroyd et al., 2022; Chan, W. et al., 2023). 

Soil moisture droughts are also projected to increase in spatial extent, frequency and severity across the UK (Arnell 
and Freeman, 2021; Kay, A., Lane and Bell, 2022). Extreme soil moisture droughts that had about a 6% chance of 
occurring in a 1981-2000 climate are projected to become much more likely, with an 18% chance of occurring for a 
GWL of 2 °C, and a 33% chance at a GWL of 4 °C, with months between June and October being at especially high risk 
of soil moisture drought in the far future (Szczykulska et al., 2024). 
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нΦоΦо ²ƛƴŘπŘƻƳƛƴŀǘŜŘ ƘŀȊŀǊŘǎ 

нΦоΦоΦм {ǘǊƻƴƎ ǿƛƴŘǎ ŦǊƻƳ ŜȄǘǊŀπǘǊƻǇƛŎŀƭ ŎȅŎƭƻƴŜǎ ŀƴŘ ƭƻǿ ǿƛƴŘ ŜǾŜƴǘǎ 

 

This section considers the hazard of surface windstorms and wind drought. The table below identifies which risks those 
two hazards are particularly (but not exclusively) relevant to. 

Risks affected 

Health and 
Wellbeing 

Built Environment  Land, Nature, and 
Food 

Infrastructure Economy 

H1, H2, H3, H4, H6 BE2, BE3, BE4, BE6, 
BE7, BE8 

N1, N6, N8 I1, I2, I3, I4, I5, I6, 
I7, I8, I9 

E2, E4, E6, E7 

 

 

 

 

 

 

 

 

 

 

Headlines 

¶ There is no clear long-term trend in severe storms (extra tropical cyclones) affecting the UK, with decadal 

and year to year variation in storm activity. In the more recent past, the stormiest period was in the 

1990s; since the early 2000s, damaging windstorms in Europe have become less common (High 

confidence). 

¶ Future changes are driven by natural and anthropogenic causes. The combined impact is uncertain. Biases 

in global climate models lead to over- and underestimates of the persistence and frequency of weather 

patterns important for storms in the North Atlantic (Medium confidence). 

¶ Newly available high-resolution climate model simulations (kilometre scale) give improved insight into the 

details of severe extra tropical cyclones, revealing a tendency to stormier conditions, and increased 

frequency of sting jets, in the future warmer climate (Medium confidence). 

¶ There is a lack of understanding of which physical factors will be most important in changing storm 

characteristics in the future. 
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Introduction 

Severe extra-tropical cyclones (also called low pressure systems) produce windstorms that cause significant damages 
to public and private property and regularly lead to fatalities. Extra-tropical cyclones usually form over the western 
North Atlantic over several days. Their development and strengthening are driven by complex interactions between 
weather patterns high in the atmosphere (Uccellini and Johnson, 1979; Hoskins and Valdes, 1990; Pinto et al., 2009), 
exchanges between the ocean and the air (e.g., Nelson et al., 2014), and the release of heat from condensation (Fink 
et al., 2012). 

Surface low-pressure systems form due to interactions between atmospheric waves and the temperature difference 
between the north and south of the mid-latitudes. These strong temperature contrasts create fast-moving air 
currents called the Polar-Front Jetstream, at about 10-12 km altitude, with wind speeds reaching over 300 kph 
(Woollings, 2019; Stendel et al., 2021). 

At the surface, strong winds in extra-tropical cyclones occur along cold and warm fronts (Shapiro and Keyser, 1990), 
ŀƴŘ ƛƴ ΨǎǘƛƴƎ ƧŜǘǎΩΣ ƴŀǊǊƻǿ ǎǘǊŜŀƳǎ ƻŦ ŀƛǊ ǘƘŀǘ ŘŜǎŎŜƴŘ ǊŀǇƛŘƭȅ ŦǊƻƳ ƘƛƎƘ ŀƭǘƛǘǳŘŜǎ ǘƻ ǘƘŜ ƎǊƻǳƴŘ (Browning, 2004; Hart, 
Gray and Clark, 2017; Eisenstein, Pantillon and Knippertz, 2020). Although sting jets are hard to detect, they have 
been linked to severe damage in storms such as the Great Storm of 1987 (Baker, 2009; Clark and Gray, 2018). 

Extreme low wind speeds also present a hazard for specific applications, such as the generation of electricity from 
wind (kinetic) energy, for example during March 2021 in the UK (Staffell et al., 2021). Persistent, low wind episodes 
are mostly caused by atmospheric blocking, where a strong surface high-pressure system blocks the prevailing 
westerly flow. These blocks are part of the natural variability of the UK climate and a consequence of the waviness of 
the atmospheric flow in the mid-latitudes. 

Observed change 

Analysis of observed and reconstructed storms activity over the past century shows no clear long-term trend in severe 
storms across Europe, including the UK (e.g., Feser et al., 2015). There is substantial year-to-year and multi-decadal 
variability (Alexander, Tett and Jonsson, 2005; Matulla et al., 2008), with the stormiest period occurring in the 1990s 
(Alexandersson et al., 1998, 2000; Alexander, Tett and Jonsson, 2005). Since the early 2000s, the number of damaging 
European windstorms has declined (Dawkins et al., 2016) (Fig. 2.11). This variability is closely linked to phases of the 
North Atlantic Oscillation (NAO) (Dawkins et al., 2016), but, so far, there is no clear evidence that changes in 
windstorm activity can be directly attributed to human-induced climate change (IPCC, 2021). The overall impact of 
climate change on midlatitude windstorms is hard to evaluate due to small signals in e.g., wind speed, as well as the 
high climate model resolutions required in attribution studies to represent the full dynamic processes in severe extra-
tropical cyclones (Ermis et al., 2024). Nevertheless, Ermis et al. (2024) simulate two climate change counterfactual 
realisations of storm Eunice (February 2022) and diagnose that Eunice was intensified due to climate change.  

Atmospheric blocking and related low wind events occur over the UK about 5-10 times each season, lasting for 
variable lengths of time (Lupo, 2021). Across the Northern Hemisphere, these events have become more frequent 
over the past 60 years, increasing from around 30 to 40 events per year (Lupo et al., 2019; Lupo, 2021). In 
observations, sustained periods of low wind power generation (duration of 14 days) have a return period of five years, 
while the longest observed event (about 26 days) is expected to occur about once every 100 years (Potisomporn, 
Adcock and Vogel, 2024). 
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Fig. 2ΦммΥ ¢ƘŜ ƴǳƳōŜǊ ƻŦ Řŀȅǎ ŜŀŎƘ ȅŜŀǊ ǿƘŜƴ ƳŀȄƛƳǳƳ Ǝǳǎǘ ǎǇŜŜŘǎ җ плΣ рл ŀƴŘ сл Yǘ όпсΣ руΣ сф ƳǇƘΤ тпΣ фоΣ ммм ƪǇƘύ ŀǊŜ ǊŜŎƻǊŘŜŘ by 
at least 20 or more UK stations, from 1969 to 2024. Stations more than 500 m above sea level are excluded. The counts for 2024 are 52 
όпл YǘύΣ мп όрл Yǘύ ŀƴŘ о όсл YǘύΦ ¢ƘŜ ǘƘǊŜŜ Řŀȅǎ ƛƴ нлнп ƛƴ ǿƘƛŎƘ ŀǘ ƭŜŀǎǘ нл ǎǘŀǘƛƻƴǎ ǊŜŎƻǊŘŜŘ Ǝǳǎǘǎ җ сл Yǘ ǿŜǊŜ нм ŀƴŘ нн January (Storm 
Isha) and 7 December (Storm Darragh). Source: Kendon, M., et al. (2025, Fig. 34). 

Future change 

Climate models suggest a possible increase in extreme extra-tropical cyclones and windstorms over the North-east 
Atlantic (Carnell, Senior and Mitchell, 1996; Leckebusch and Ulbrich, 2004; Lambert and Fyfe, 2006; Leckebusch et al., 
2006; Zappa et al., 2013; Little, Priestley and Catto, 2023). However, the last two IPCC assessment reports (IPCC, 2013; 
2021) concluded that projections of future storminess remain uncertain. Most current models show a northward 
extension of the North Atlantic storm track, which could lead to increased frequency of windstorms over western 
Europe (Harvey et al., 2020), with larger increases at higher global warming levels (e.g., Feser et al., 2015). Higher 
resolution ocean models also project greater increases in east Atlantic storminess (Grist et al., 2021); (high 
greenhouse gas concentration SSP5-8.5 scenario to 2050; roughly equivalent to a GWL of 2.5 °C at 2050). Recent 
research indicates that UK storm severity could increase by around 30% by 2080 (under high greenhouse gas 
concentration SSP5-8.5 scenarios comparable to a GWL of 3.5 °C), mainly due to storms covering larger areas 
(Priestley et al., 2024). However, few studies focus on changes in storminess at mid-century (Little, Priestley and 
Catto, 2023) as large natural variability makes it difficult to detect clear trends in storminess. 

Climate change from UKCP18 simulations 

¶ A summary of UKCP18 simulations is presented in Table 2.6, showing the number of storm days per winter 
and their future change. 

¶ Storm days are defined as days with wind speeds above a damage-relevant threshold greater than the 98th 
percentile, based on Klawa and Ulbrich (2003) and Leckebusch, Renggli and Ulbrich (2008). 

¶ For comparison the 98th percentile of daily maximum wind gust for the 2005-2024 reference period from 
station observations is 50mph at Heathrow (London), 55mph at Aldergrove (Northern Ireland), 57mph at St 
Athan (Cardiff) and 59mph at Gogarbank (Edinburgh).  

¶ The UK currently experiences about 3 storm days per winter across all regions. No change is identified from 
UKCP18 for the central GWLs; results for England, Wales, Scotland and Northern Ireland are very similar. 

¶ At higher global warming levels, towards the end of the century, Scotland shows the largest increase in storm 
days, with an additional 1.2 storm days per winter in an average year and about one day also for extreme 
years. For England, Northern Ireland, and Wales this change is smaller, about one day or less per winter.  
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Table 2.6: Summary of winter windy days (>98th percentile) for recent past (2005-2024) and under GWL scenarios. See also Table 2.1. These 
values are derived from observations and UKCP climate models. They are included to illustrate the nature of changing climate hazards for 
the UK. They have been produced specifically for this chapter. These values are consistent with the wider body of evidence presented in this 
chapter, but the values do not synthesise the wider literature and are not intended to be used in isolation for adaptation or policy decisions, 
as they do not account for the full range of potential outcomes. 

Metric  

Region  Observed* Model Model 

GWL: Frequency 
1.0 °C /  

2.0 °C 4.0 °C 
 

2005-2024  

Winter windy Days 

Number of days in December, January and February, where winds exceed 
the 98th percentile of the baseline (1 °C GWL). 

 

 

London 
Average Year 3 3 3  

Extreme Year 8 8 9  

Belfast 
Average Year 3 3 3  

Extreme Year 7 7 8  

Edinburgh 
Average Year 3 3 4  

Extreme Year 8 8 9  

Cardiff 
Average Year 3 3 3  

Extreme Year 8 8 9  

Increased resolution and CPM simulations 

Recent advances in computing power have made it possible to run more detailed simulations of extreme windstorms. 
Manning et al. (2022; 2023) used a high-resolution convection-permitting model (CPM, 2.2 km grid spacing) to 
examine how UK windstorms might change in the future. They found that global climate models (CMIP5 and CMIP6 
ensembles) tend to underestimate storm strength, whereas the finer-scale CPM results show a clear increase in the 
frequency of extreme windstorms by 2100. This rise is mainly due to increases in warm-core storms that contain sting 
jets (climate forcing similar to a GWL of 3.5 °C, high-end for 2080). However, large-scale circulation changes could also 
play a role. A recent kilometre-scale global model study suggests that future storms may shift further north, 
potentially reducing their impact on the UK (Gentile et al., 2025). Ermis et al. (2024) conclude from counterfactual 8-
day forecast simulations (horizontal resolution of about 18 km) of storm Eunice (February 2022) that similar storms 
could become more intense in future (high-end scenario, end of century). Nevertheless, atmospheric background 
conditions were unchanged, meaning that long-term circulation responses to climate change are not represented in 
the study. 

Why is there uncertainty about future storminess? 

Uncertainty in future storminess is mainly due to competing effects in the atmosphere. With human-induced climate 
change, the lower atmosphere is warming faster at the poles, reducing the temperature difference between north 
and south, which could lead to fewer storms. However, higher in the atmosphere, this temperature contrast may 
increase, potentially leading to stronger storms (e.g., Shaw et al., 2016; IPCC, 2021) as it alters wave activity in the 
atmosphere and the jet stream. Also, warmer air can hold increased moisture: this may make storms more intense 
and bring heavier rainfall (Booth, Wang and Polvani, 2013) (see also section 2.3.2.1 on precipitation). 

However, using several climate models indicates intensification of the North Atlantic jet stream in most considered 
storylines at GWLs of 2 °C and 4°C (Harvey, Hawkins and Sutton, 2023). Storm frequency increases across northern 
and central Europe (Little, Priestley and Catto, 2023), with storm severity more than doubled at GWLs of 2.5-3.5 °C in 
2080. Under lower emissions scenarios, the projected increase in storm risk is lower. 
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What do we know about future storm damages and loss? 

Future storm damages in the UK and western central Europe are expected to increase, although estimates vary 
(Leckebusch et al., 2007; Pinto et al., 2007; Donat et al., 2011). One study estimates a 23% rise in annual windstorm 
losses with 2.5 °C global warming (Ranson et al., 2014). More recently, Severino et al. (2024) found that rare 
damaging storms could happen every 28 years instead of every 100 under a high-emissions scenario (SSP5-8.5, 
roughly comparable to a GWL of 3.5 °C). However, there remain large uncertainties in these projected changes, 
mainly due to differences between climate models. 

The future of blocking and wind droughts 

Our understanding of changes to high-ǇǊŜǎǎǳǊŜ ōƭƻŎƪƛƴƎ ǎȅǎǘŜƳǎ ŀƴŘ ǊŜƭŀǘŜŘ ƭƻǿ ǿƛƴŘǎ όΨǿƛƴŘ ŘǊƻǳƎƘǘǎΩύ ƛǎ 
characterised by three main aspects: 

¶ Bias: Climate models systematically underestimate the occurrence of blocking situations (Woollings et al., 
2018), thus hindering the clear understanding of dynamical causes of blocking occurrence and how these 
might change. 

¶ Frequency of blocking events: Global climate models show an overall decline in the hemispheric mean mid-
latitude blocking occurrence (Kautz et al., 2022), but these projected changes are smaller in magnitude than 
model biases and natural decadal variability in blocking frequency (Woollings et al., 2018), so highly 
uncertain. 

¶ Duration of wind droughts: In a recent study, Qu et al. (2025) found an increasing trend in wind drought 
duration (including in the UK) in CMIP6 models, with an increase in the duration of the 25-year event of 20% 
to 40%, depending on GWL and time horizon. 

нΦоΦоΦн {ŜǾŜǊŜ ǘƘǳƴŘŜǊǎǘƻǊƳǎΣ ƭƛƎƘǘƴƛƴƎ ŀƴŘ Ƙŀƛƭ 

 

This section considers hazards relating to convective (thunder)storms: tornadoes, (large) hail, lightning, damaging 
wind gusts and heavy rainfall leading to flash floods. The latter is detailed in section 2.3.2.1. The table below identifies 
which risks this hazard is particularly (but not exclusively) relevant to. 

 

Headlines 

¶ Severe convective storms are rare, but their impacts are large. Localised events like lightning strikes, 

hailstorms, tornadoes, and wind gusts cause severe damage to infrastructure, disrupt transport networks, 

and threaten lives. There is no evidence of observed trends due to lack of data and modelling studies (Low 

confidence). 

¶ Lightning frequency is expected to increase. While hailstorms are expected to decrease in frequency, the 

largest hailstones could increase in size. Little is known about future changes to tornadoes or convectively 

driven wind gusts (Low confidence). 

¶ There is now a better understanding of these hazards, their impacts, and their future changes compared 

to CCRA3-IA TR (Medium confidence). 

¶ Both observations and models need to be improved with respect to clear identification of hazards such as 

hail and tornados. Increased model resolution will help in particular with simulation of hazards such as 

convective gusts. 
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Risks affected 

Health and 
Wellbeing 

Built Environment  Land, Nature, and 
Food 

Infrastructure Economy 

H2, H3, H6 BE2, BE3, BE4, BE6, 
BE7, BE8 

N1, N6, N8 I1, I2, I3, I4, I5, I6, 
I7, I8, I9 

E2, E4, E7  

Introduction 

Severe thunderstorms leading to lightning strikes, intense precipitation, hail or even tornadoes are common in the 
midlatitudes. In the UK, thunderstorms occur less frequently than in continental Europe (Enno et al., 2020), but their 
impacts are significant and affect public safety, disrupt transport and energy systems, and damage agriculture and 
critical infrastructure. 

Observed change 

Data limitations in observations and short-term forecasts hinder our ability to fully understand and prepare for 
hazards from convective storms These events are short-lived, and localised in nature, which makes them difficult to 
monitor with existing systems. Volunteers are relied upon to report hail and tornadoes, which leaves gaps in the data. 
Radar often misses small tornadoes near the ground. Over the past 30 years, thunderstorm activity has slightly 
decreased in southern England but slightly increased in the north, in each region by about 0.25 days per year (Stone 
et al., 2022). 

There is no clear long-term trend for hail frequency in the UK. More tornadoes have been reported since the 1990s, 
likely due to better awareness and reporting (Wells et al., 2024). Because the incidence of tornadoes varies a lot from 
year to year and records are short, it is difficult to identify trends (Mulder and Schultz, 2015). Despite their impacts, 
research on convective wind gusts in the UK is limited. Long-term observational trends in wind gusts related to 
convective activity are unknown, although there is an overall decline in high wind gust days over the UK (Fig. 2.11). 

Future change 

Convection-permitting climate models, such as UKCP Local, better represent thunderstorm processes and hazards 
(Kahraman et al., 2022). Studies with these models suggest UK lightning frequency could increase significantly under 
high-emission scenarios (Kahraman et al., 2022). By 2100, the number of lightning strikes in summer could double due 
to more unstable air stratification and extra moisture in a warmer climate (Kahraman et al., 2022). Lightning is also 
expected to increase over the North Sea in winter, which could threaten offshore wind farms and other marine 
infrastructure (Kahraman et al., 2022). 

Severe hailstorms are expected to become less common in the UK by 2100 (Sanderson et al., 2015; Kahraman et al., 
2025). Sanderson et al. (2015) find the number of thunderstorms producing damaging hailstones (diameter greater 
than 15 mm) reduce by a factor of two by 2070 for a high emissions scenario. Kahraman et al. (2025) show an 
increase in the number of thunderstorms with high amounts of small hailstones. However, they suggest severe 
hailstorms will increase by 20% in 2040s but decrease by 64% by 2100 for a high emissions scenario. 

This is because multiple factors for large hail growth change in a much warmer climate. These include increases in 
vertical wind shear due to a weaker large-scale circulation, and stronger updrafts in the hail growth layer. It is notable 
that the frequency of hailstorms in the UK is much lower than other parts of Europe in all simulations, and uncertainty 
in e.g., wind shear changes could dramatically affect these results. However, isolated instances of very large 
hailstones are expected to become more common (Kahraman et al., 2025). 

There is little research on how tornadoes or strong winds from thunderstorms might change in the UK, as current 
climate models cannot simulate these events well. This also applies to convection-related wind gusts. 
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2.3.4 Marine temperature and sea level 

 

This section considers hazards relating to sea surface temperatures, waves, storms and sea level rise. The table below 
identifies which risks this hazard is particularly (but not exclusively) relevant to. 

Risks affected 

Health and 
Wellbeing 

Built Environment  Land, Nature, and 
Food 

Infrastructure Economy 

H1, H2 BE2, BE3, BE6, BE8 N1, N3, N7, N9 I1, I2, I3, I4, I5, I6, 
I7, I10 

E2, E3, E4, E6  

Table 2.7: Sea level projections based upon UKCP18 (Palmer et al., 2018) delivered by the Met Office Projecting Future Sea Level (ProFSea) 
tool (Perks & Weeks, 2023) for UK capital cities based upon future emissions scenarios. Sea level projections are not well suited to the GWL 
approach adopted for other climate indices, so here are presented projections for a middle scenario (RCP4.5) and a high-end emissions 
scenario (RCP8.5). The table includes the central estimate only and users requiring more information about the underpinning science and 
uncertainty ranges should review Perks and Weeks (2023) and the ProFSea tool. 

 2030s 2050s 2080s 

Region RCP4.5 RCP8.5 RCP4.5 RCP8.5 RCP4.5 RCP8.5 

Time-mean sea-level rise projections relative to 1981-2000 (m)  

London 0.15 0.17 0.26 0.30 0.44 0.58 

Belfast 0.09 0.10 0.16 0.20 0.29 0.42 

Edinburgh 0.08 0.09 0.15 0.19 0.26 0.39 

Cardiff 0.15  0.16 0.25 0.29 0.43 0.56 

Introduction 

The marine environment faces threats from ocean warming, marine heatwaves, acidification, changes in ocean 
currents, and alterations in carbon storage. These changes affect marine life and human activities. Wave conditions 
around the UK are influenced by local winds and incoming swell waves from the Atlantic and Arctic Oceans. Extreme 
waves occur during intense storms and are closely linked to storm track. 

Headlines 

¶ Near coastal UK ocean temperatures are steadily rising. Marine temperatures will continue to rise, 

increasing the frequency of extreme high-water events (High confidence). 

¶ Sea level rise is accelerating and will continue into the future, further increasing the frequency of high-

water events (High confidence).  

¶ June 2023 experienced record-breaking sea surface temperatures in UK waters. Such events are likely to 

be commonplace by mid-century (Medium Confidence). Significant changes in UK water circulation are 

expected (Low confidence). 

¶ Future ice mass loss from ice sheets remains the largest uncertainty in projections of sea-level rise beyond 

2100, and therefore the risk of coastal inundation on century timescales remains poorly constrained. 

Changes in extreme sea levels and their link to changes in storms in the Atlantic and Arctic remain 

uncertain but pose a significant risk to coastal areas.  
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Climate risks in the UK often manifest as multi-hazard events at the coast. Extreme sea level events are driven by 
various mechanisms, spanning a wide range of time scales. Extreme sea levels can be generated by storms in the form 
of storm surges. Their heights and potential impacts are controlled by the intensity, speed, and path of the storm and 
its timing relative to the tide. Temporary, but potentially very damaging, individual occurrences of sea level extremes 
ŀǊŜ ŎŀƭƭŜŘ ΨŜǾŜƴǘ-ǎŎŀƭŜΩ ŜȄǘǊŜƳŜ ǎŜŀ ƭŜǾŜƭs. These occur due to a combination of factors such as storm surges, waves, 
and astronomical tides. Extreme sea levels cause coastal flooding and erosion. These risks impact various sectors, 
including food and water security, renewable energy, and shipping. 

Global sea-level rise is driven mainly by the expansion of seawater as it warms, and the melting of land ice, due to 
warming temperatures. The rate of global sea-level rise is increasing, with significant contributions from melting 
glaciers and ice sheets. Since 1900, average sea levels in the UK have risen by 19.5 cm, with two-thirds (13.4 cm) of 
this rise happening in just the last three decades (Kendon, M., et al., 2025). This rate of change is higher than the 
global estimate of 10.6 cm calculated from satellite altimetry, suggesting UK sea level is rising faster than the global 
average. 

Observed change 

The rate of ocean warming has increased consistently over the past six decades, with record warming in 2023. Near-
coast sea-surface temperatures around the UK from 2015-2024 were 0.3 °C warmer than the 1991-2020 average and 
0.9 °C warmer than 1961-1990 (Kendon, M., et al., 2025). Warmer oceans are contributing to marine heatwaves, and 
in June 2023, an intense 2-week marine heatwave caused ocean temperatures to be 5 °C warmer than average for 
that time of year (Jacobs et al., 2024). 

With respect to wave heights, overall, a 0.1 m reduction in average wave height has been observed, leading to calmer 
seas. However, the height of the most extreme waves has increased by 0.5 m in some areas, associated with 
increasing storminess (Bricheno and Wolf, 2018; Bricheno et al., 2023). Cyclone tracks have been shifting northward 
since the 1990s. Historical records show the northeast UK is most impacted by long and high storm surges, while the 
English Channel experiences shorter and smaller events (Camus et al., 2024). There is no firm evidence linking climate 
change to observed trends in UK storms and waves. 

Observational data provides confirmation of the accelerating rate of sea level rise. The tide gauge at Newlyn recorded 
the highest sea level on record in 2023 (Kendon, M., et al., 2024). Sea level rise is not uniform around the coastline of 
the UK. From 1991 to 2020 the rate of sea level rise at locations around the UK ranged from 3.0 to 5.2 mm per year, 
with the highest rates of change recorded in the Scottish Outer Hebrides and at the southeast England coast, with the 
lowest rates along the coast of northeast England (Kendon, M., et al., 2022). However, the relatively low density of 
tide gauges around the UK coastline means there are large uncertainties in both the rate local of relative sea-level rise 
and the impacts of storms on local extreme sea levels. 

Future change 

Future marine conditions 

In the northwest European shelf seas, sea surface temperatures are projected to increase by about 3 °C by 2100, with 
a related reduction in salinity (by 1 practical salinity unit) under a high emissions scenario. Marine heatwaves are 
expected to become more common by the mid-21st century (Berthou et al., 2024; Jacobs et al., 2024). 

Changes in air temperature will alter ocean density stratification; areas where lighter (warmer or fresher) water sits 
on top of denser (colder or saltier) water. There will be an increase in the strength and duration of summer 
stratification. Additionally, more rainfall and runoff from the land could increase stratification in coastal seas, in 
particular the North Sea (Holt et al., 2022). Increased stratification reduces the mixing of nutrients from deeper 
waters and affects the distribution of oxygen, impacting marine ecosystems and fisheries. It also affects the regulation 
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of sea surface temperatures, which can lead to changes in weather patterns. Decreased ocean circulation strength 
could also affect regional climate, especially in western Europe (Tinker et al., 2024). 

Future sea-level rise 

Centuries of rising sea levels are already committed due to past emissions, but the rate and amount of future sea-
level rise depend on greenhouse gas emissions (Fox-Kemper et al., 2021; Naughten, Holland and De Rydt, 2023). By 
2100, global sea levels could rise by 0.28 to 0.55 m under low emissions and by 0.63 to 1.02 m under high emissions 
scenarios (Fox-Kemper et al., 2021). Since CCRA3-IA TR, Palmer et al. (2024) have developed a sea level storyline 
framework that more completely represents future uncertainties, including poorly understood ice sheet instability 
processes, and provides a comprehensive set of possible outcomes to inform coastal decision makers. Projected sea-
level rise at 2300 for the UK, under three storylines based upon IPCC AR6 likely ranges, show UK capital cities could 
experience 1 to 4 m of sea-level rise with a marked spatial pattern in the magnitude of sea-level rise experienced 
across the UK (Palmer et al., 2024). The largest sea level rise is projected for the south and southwest of the UK.  

Future rates of ice loss, particularly from Antarctica and Greenland, remain uncertain, potentially leading to higher 
sea levels than currently predicted. High-impact, low-likelihood scenarios, providing a plausible worst-case, could lead 
to an additional 1 m of global mean sea level rise by 2100 (Fox-Kemper et al., 2021; Van De Wal et al., 2022) and 
between 8 to 17 m by 2300 under a high emissions scenario (Fox-Kemper et al., 2021). Based upon the Fox-Kemper et 
al. (2021) global high emission scenario, Palmer et al. (2024) model this high-impact, low-likelihood scenario for 2300, 
resulting in regional sea-level rise at UK capital cities ranging from 16.3 to 17.0 m. 

By 2100, the winter storm track over the UK could intensify (medium confidence, section 2.3.3.1), increasing the 
severity of waves (Morim et al., 2019; Wolf, Woolf and Bricheno, 2020). Severe storms during autumn may become 
more frequent if tropical cyclones intensify and their region of origin expands northwards (Bricheno et al., 2023, this 
report section 2.3.2). Higher sea levels will cause waves to carry greater energy to the shore, which will affect coastal 
defences, and increase the risk of coastal flooding and erosion (Environment Agency, 2020). The spatial pattern of 
high waters around the UK depends on maximum wave height, storm surges, tidal range, and sea-level change. 
Southern England will experience the greatest amount of sea-level rise, raising the risk of extreme water levels 
(Rulent et al., 2021). Retreating sea-ice will increase the height of waves from the north. Under a high emissions 
scenario, 1-in-100-year coastal floods are expected to occur at least once a year along most European coastlines 
before 2050 (Vousdoukas et al., 2018). 

2.3.5 Compound hazards 

 

Headlines 

¶ Multi-hazard storm sequences in winter and impactful hot-dry periods in summer have become more 

common (Low confidence). 

¶ The likelihood of very severe hot-dry summers and wet-windy winters with multiple, linked, high-intensity 

events (e.g., heatwaves or storms) will increase. Cold multi-hazard events will be less prevalent (High 

confidence). 

¶ Co-occurring hazards in the UK were not explicitly considered in CCRA3-IA TR but are now widely 

recognised as a first-order factor in dictating the severity of risks (High confidence). 

¶ With a few key exceptions the extent to which multiple hazards co-occur and how this relates to larger-

scale circulation patterns is poorly researched, both for the present-day and within climate models 

representing the future. 
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This section considers how and when hazards co-occur or compound, focussing on the link through to impacts. The 
table below identifies which risks this hazard is particularly (but not exclusively) relevant to. 

Risks affected 

Health and 
Wellbeing 

Built Environment  Land, Nature, and Food Infrastructure Economy 

H1, H2, H3, H4, 
H5, H6 

BE1, BE2, BE3, BE4, BE6, BE7, 
BE8, BE9 

N1, N2, N6, N8, N11 I1, I2, I3, I4, I5, 
I6, I7, I8, I9 

E1, E2, E3, E4, 
E6, E7 

Introduction 

Extreme weather phenomena often do not occur in isolation. When hazards co-occur or compound, linked by various 
atmospheric processes, impacts may be amplified (e.g., Hillier et al., 2015; Zscheischler et al., 2020) and potential 
impacts can be larger than from individual hazards separately. Consequently, understanding the processes leading to 
compound events is necessary to fully quantify their overall risks. 

Risk from multiple natural hazards, or multi-hazard risk, has been long recognised (e.g., Hewitt and Burton, 1971; 
UNEP, 1992; Kappes et al., 2012). Recently, this has evolved into the broader concept of compound risk, which refers 
to the combination of multiple drivers and/or hazards that together contribute to societal or environmental impacts 
(Leonard et al., 2014; Zscheischler et al., 2018; Hillier et al., 2020; Figure 2.14a). Simpson et al. (2021) further 
expanded this framework by focussing on linkages, such as shared vulnerabilities or interdependent systems, that 
create complex climate risks (Figure 2.14b). They identified 10 types of risk interdependency, including cascading 
effects (de Ruiter et al., 2019). 

 

Fig. 2.12: Weather and climate risks often arise due to multiple, interacting factors. a) A compound event, climate-based perspective 
where hazards might have common modulators (e.g., storms, El Niño) and/or a related driver (e.g., wind, rain) (Zscheischler et al., 2020). 
b) Linkages between determinants of complex risk ς modified from Simpson et al. (2021). 

The term co-occurring (Hillier et al., 2015) is increasingly used (De Luca et al., 2017; Dodd et al., 2021; Pradhan et al., 
2022; Bloomfield et al., 2023). It is valued for its simplicity, as it deliberately avoids implying any underlying process. 
Instead, it only describes an episode (Hillier et al., 2025) in which two or more events occur within the same region 
(e.g., a country or a city) and within a defined timeframe (e.g., an hour, a week, a year). 
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Box 2.1 Characteristics of compound hazards 

Four characteristics usefully categorise compound hazards (Zscheischler et al., 2020, Bevacqua et al., 2021): 

Preconditioned: hazards manifest due to previous environmental events or pre-existing conditions e.g., 
hydro-meteorological events as extensive rain over a longer period affecting soil moisture. 

Multivariate: involves multiple climate drivers and/or hazards, even if not individually extreme. 

Temporally compounding: hazards occurring clustered in a limited time window. 

Spatially compounding: hazards affecting a specified geographic region. 

Observed change 

.ŜǘǿŜŜƴ мс ŀƴŘ нм CŜōǊǳŀǊȅ нлнн ǘƘŜ ǎǘƻǊƳ ǎŜǉǳŜƴŎŜ Ψ5ǳŘƭŜȅΩΣ Ψ9ǳƴƛŎŜΩ ŀƴŘ ΨCǊŀƴƪƭƛƴΩ ŎŀǳǎŜŘ ǎŜǾŜǊŀƭ ƘȅŘǊƻ-
meteorological hazards (snow, landslides, flooding, extreme winds) at locations across the UK and Northwest Europe 

(Kendon, M., 2022; Mühr et al., 2022). Then, in July 2022, there was widespread drought, extreme heat (>40C̄) and 
wildfires. These are recent examples of co-occurring extremes within a single year. However, detecting a trend from 
the past to current climate in these co-occurring extremes needs a longer historical record than is required when 
looking at one hazard alone, and recent occurrences constitute weak evidence. 

CCRA3-IA TR did not explicitly consider impactful compound events (e.g., Wood et al., 2023; Sherwood et al., 2024), 
compounding, or co-occurring hazards except to suggest that plausible storylines and scenarios (Shepherd et al., 
2018) might be useful in developing appropriate stress tests. It noted, separately, the roles of a large-scale 
atmospheric pattern called the North Atlantic Oscillation (NAO). Winters with a positive NAO phase (NAO+) are 
dominated by storms and so are warmer, wetter and windier in the UK (Murphy et al., 2019), while NAO+ summers 
are characterised by high pressure favouring hotter and dryer conditions (Folland et al., 2009). 

During winter, inland flooding and extreme winds are the two primary hazards impacting the UK, and evidence is 
increasingly robust that they systematically co-occur for timescales from daily to seasonally, driven by cyclonic storms 
(Bloomfield et al., 2023). This co-occurrence is greatest in NAO+ winters and for the most severe events, perhaps 
controlled by the jet stream via its influence on storm formation and evolution (Hillier and Dixon, 2020; Hillier et al., 
2020; Manning et al., 2024). Successive storms, like in winter 2013/14 (Wild, Befort and Leckebusch, 2015) can cause 
very wet antecedent conditions that can lead to prolonged or extreme flooding (e.g., Bloomfield et al., 2023; Fig. 
2.13). Importantly, wintertime storms can also cause sequences of storm surges and high waves (Jenkins et al., 2023), 
combined with high groundwater levels or saturated sediments, can cause landslides impacting roads and railways, 
and increase rates of coastal erosion (Palamakumbura et al., 2021; Klaver et al., 2024). Likewise, snowmelt can 
amplify flooding (e.g., Storm Bert) and damaging wintertime tornadoes and hail are also possible (e.g., Jersey in storm 
Ciarán) (Wells et al., 2024; 2025). 
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Fig. 2.13: Timeline of a very active storm season in the UK and Ireland, winter 2023/24. Letters are the first letters of named storms (Met 
hŦŦƛŎŜΣ нлнпύΣ ŜΦƎΦΣ Ψ.Ω ƛǎ .ŀōŜǘΦ 

During summer, hot-dry conditions in the UK are typically linked to stable high-pressure and an NAO+ state (e.g., 
Kautz et al., 2022), enhancing the chance of drought, shrink-ǎǿŜƭƭ ǎǳōǎƛŘŜƴŎŜ όƻƴŜ ƻŦ ǘƘŜ ¦YΩǎ Ƴƻǎǘ Ŏƻǎǘƭȅ ƎŜƻƘŀȊŀǊŘǎ 
at £3 billion over the past decade (Jones, Banks and Jefferson, 2020)), and dangerous heatwaves if hot air is drawn 
north to the UK (Felsche et al., 2024). Airflow from the south, often at the end of heatwaves, can also bring severe 
convective thunderstorms and accompanying multiple hazards (Gray and Marshall, 1998), e.g., hail (Wells et al., 
2024), tornadoes (Clark and Smart, 2015) and intense rainfall with the potential to cause flash flooding (Gray and 
Marshall, 1998; Sauter et al., 2023). This combination, except tornadoes, was exemplified in the unprecedented July 
18-19th heatwave in 2022, which was an NAO+ summer (Kendon, M., 2022; Kendon, E., et al., 2023). 

Future change 

Climate projections suggest the need to be prepared for more combined heatwave-drought summers, comparable to 
1976 (Baker, Shaffrey and Hawkins, 2021; Kendon, E., et al., 2024), and for more winters with both extreme winds and 
flooding (Bloomfield et al., 2023; Hillier et al., 2025). Aside from these studies the extent to which multiple hazards 
co-occur and how this relates to larger-scale circulation patterns is poorly known, both at present and in climate 
models representing the future. 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊŜǎŜƴǘǎ ŀ ΨǿƘŀǘ ƛŦΩ ό{ƘŜǊǿƻƻŘ Ŝǘ ŀƭΦΣ нлнпύ ƻǊ ǎǘƻǊȅƭƛƴŜ ό{ƘŜǇƘŜǊŘ Ŝǘ ŀƭΦΣ нлмуύ ŀǇǇǊƻŀŎƘΦ Lǘ ǘŀƪŜǎ ǘƘŜ ƛŘŜŀ 
of a persistent seasonal state (Bloomfield et al., 2023; Hillier et al., 2020) ς a hot-dry summer or wet-windy winter ς 
and combines this with an extremely intense episode of multi-hazard events. 
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Box 2.2 A plausible compound high-impact wet-windy winter scenario 

A plausible high-impact wet-windy winter scenario could bring 15-20 major storms, each causing flooding, strong 
ǿƛƴŘǎΣ ƭŀƴŘǎƭƛŘŜǎΣ ƻǊ Ŏƻŀǎǘŀƭ ŦƭƻƻŘƛƴƎΦ ¢ƻƎŜǘƘŜǊΣ ǘƘŜǎŜ ŎƻǳƭŘ ǎŜǊƛƻǳǎƭȅ ǿŜŀƪŜƴ ǘƘŜ ¦YΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻǇŜΦ 

Given the increasing likelihood of hazard co-occurrence (e.g., Bloomfield et al., 2023; Hillier et al., 2025), this scenario 
follows the Bank of England in its stress tests (Bank of England, 2022; Hadzilacos et al., 2021) by including three high 
magnitude events within 1-2 weeks: 

1. A severe windstorm akin to the infamous 15th October 1987 storm (87J), exacerbated by an increased 

likelihood of sting jets (Manning et al., 2022), with a southern UK storm track. 

2. Extreme, widespread flooding exceeding Desmond or Babet levels given a wetter future climate (De Luca, 

2017; Matthews, 2018; Manning et al. 2024). 

3. A major storm surge like that of storm Xavier (in 2013) but with a 0.6 m higher sea level, leading to coastal 

flooding exceeding the impact of the 1953 event in the National Risk Register (Bulgin et al., 2023; Perks et al., 

2023). 

This scenario is realistic because ongoing climate changes make it more likely that multiple extreme events could 
happen at the same time. 

 

Box 2.3 A plausible compound high-impact hot-dry summer scenario 

Such a scenario would resemble the events of the extreme hot and dry summer 1976, a benchmark drought in the 
National Risk Register (HM Government, 2023). 

1. As climate change progresses, such a scenario increases in likelihood. 

2. Extreme heat exceeding 40 °C for multiple days and prolonged days with high wildfire risk could be five 

times more frequent (Kennedy-Asser et al., 2022; Perry et al., 2022). 

3. In this scenario many sustained and large wildfires in the UK are plausible due to abundant fuel and low 

levels of familiarity with this hazard. 

4. Shrink-swell subsidence could affect 10% of properties (Harrison et al., 2020). 

5. Following this, convective thunderstorms, akin to those in present-day central Europe, could bring 

widespread damage from large hailstones and surface-water flooding. 

Flooding and saturated soils can readily follow prolonged drought and heatwaves, such as the hot-dry summer of 
2022 leading into the very wet winter of 2023, in the NAO+ conditions historically typical of such rapid transitions in 
the UK (Parry, et al., 2023a). Desiccated earth structures, such as reservoir dams and railway embankments, can be 
severely weakened by prolonged dryness, only to be further stressed by saturation and heavy rainfall (Holmes et al., 
2022). This type of high-impact extreme weather pattern transition is considered plausible (Arnell et al., 2025) and 
highlights the potentially surprising nature of climate-related hazards. 

2.3.6 Climate change and air quality in the UK 

Both climate change and air quality issues are caused by anthropogenic emissions into the atmosphere (Pinho-Gomes 
et al., 2023). They have important implications for human health and the environment, with health effects of air 
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pollution occurring rapidly, whereas effects of climate change occur over longer timescales (Akasha, Ghaffarpasand 
and Pope, 2021). 

Climate change causes increased temperatures, altered precipitation, and shifts in atmospheric circulation, all of 
which influence the dispersion and chemistry of air pollution. For example, warmer conditions accelerate the 
formation of ground-level ozone, while increased atmospheric stagnation can trap pollutants. Several air pollutants 
are also climate forcing agents, such as particulate matter and ozone, hence air pollution can affect climate change 
both positively and negatively depending on whether they act as greenhouse gases or reflect radiation from the Earth. 
For example, a recent study (Samset et al., 2025) showed that the East Asian aerosol cleanup has likely contributed to 
the recent acceleration in global warming. 

Since 2020, evidence has strengthened that climate change is already affecting air quality in the UK. For example, in 
recent hot summers, such as 2018 and 2022, ozone limits were exceeded, with increased health risks, particularly 
during heatwaves. Observed and modelled increases in stagnation events suggest a higher likelihood of pollution 
build-up under future climates (Horton et al., 2014). Wildfires are an increasingly important source of air pollution as 
they increase with climate change, both from UK fires due to hotter, drier summers and via long-range transport from 
Europe and North America (Burke et al., 2023). 

Climate projections suggest the frequency and severity of air pollution episodes will increase, particularly for ozone 
(Tran et al., 2023). Future air pollution levels will depend strongly on emissions policy and technological change. 
Multi-hazard air pollution and heat stress events are likely to become increasingly common (Sillmann et al., 2021), 
which will amplify health burdens. 
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нΦп Dƭƻōŀƭ ŎƭƛƳŀǘŜ ŀƴŘ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŎƭƛƳŀǘŜ 
ŎƘŀƴƎŜ 

While the focus of this chapter is on the UK, here we discuss several aspects of global climate. Firstly, this covers the 
large-scale drivers of UK climate to understand how they might change in future. Secondly, extremes of climate and 
climate change being experienced globally are discussed. In some cases, these might have a direct impact on the UK, 
for instance through supply chains affecting food or goods. In other cases, these can provide a pointer to what we 
might expect in the UK as warming continues. Thirdly, we discuss earth system tipping points, which are very large-
scale, often abrupt or irreversible changes in regional climate that, if they were to occur, would produce further 
consequences for UK climate. 

2.4.1 Large-scale drivers of UK climate variability and change 

 

Introduction 

Direct warming from increases in the concentration of greenhouse gases is an important factor in UK climate change. 
¢Ƙƛǎ ƛǎ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άǘƘŜǊƳƻŘȅƴŀƳƛŎ ŎƻƳǇƻƴŜƴǘέΦ ²Ŝ ƘŀǾŜ ŀƭǎƻ ŘŜǎŎǊƛōŜŘ Ƙƻǿ ƭŀǊƎŜ-scale changes in 
atmospheric circulation, which we experience as weather, will be important. 

¢ƘŜ ¦YΩǎ ǿŜŀǘƘŜǊ ŀƴŘ ŎƭƛƳŀǘŜ ŀǊŜ ǎƘŀǇŜŘ ōȅ ƛƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ƻŎŜŀƴΣ ŀǘƳƻǎǇƘŜǊŜΣ ŀƴŘ ƛŎŜ ƛƴ ǘƘŜ bƻǊǘƘ 
Atlantic. These combine to drive the North Atlantic jet stream, a band of enhanced westerly winds over the North 
Atlantic region. The strength and positioning of the jet, in turn, has a major impact on the type of weather the UK 
experiences. 

 

 

Headlines 

¶ Recent evidence finds slightly higher surface windspeeds in the wider northern hemisphere in the winter, 

and a strengthening of the winter jet stream. However, it is unclear whether this is a consequence of 

climate change or long-term natural climate variability (Medium confidence). 

¶ Projections of future North Atlantic conditions show an overall tendency towards more frequent wet and 

windy winters in the UK. However, climate models differ in the details of changes in frequency and 

persistence (Medium confidence). 

¶ Under continued global warming, large-scale conditions will continue to cause an increase in the 

frequency and severity of UK heat extremes and a decrease in the frequency and severity of winter cold 

spells (High confidence). 

¶ An important gap remains in our understanding of the main causes for future changes of the North 

Atlantic jet stream. Further evidence gaps stem from discrepancies between observed and modelled past 

circulation changes and discrepancies between different models on future circulation changes and how 

these impact weather and climate extremes. 
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Several factors play a role in determining the characteristics of the jet and the weather the UK experiences, including: 

¶ Sea surface temperatures in the North Atlantic. Warm seas warm the air above them. As warm, moist air rises 
above the sea, this can cause clouds to form, and if enough energy is transferred from the sea to the air, 
storms can develop. 

¶ Spatial differences in sea surface temperature. The sea surface is not uniform in temperature; there are 
warmer and colder areas. More energy is transferred to the atmosphere above the warmer regions. This 
affects the weather. North Atlantic sea surface temperatures are also influenced by the Atlantic Multidecadal 
Oscillation, which is a natural cycle between warmer and cooler phases of the North Atlantic Ocean, each 
lasting 20-40 years (Sutton and Dong, 2012). 

¶ Arctic temperatures and sea ice cover (Barnes and Screen, 2015), as this influences the amount and position 
of cold air north of the jet stream. 

¶ The behaviour of winds circulating high up in the stratosphere (the stratospheric polar vortex), up to 30 miles 
(50 km) above the earth (Baldwin and Dunkerton, 2001). A strong polar vortex favours a strong jet stream, 
which potentially leads to shorter-lived, but more intense weather systems over the UK. 

¶ Convection causing warm air to rise over the tropical regions affects weather patterns and influences jet 
stream shape in the mid-latitudes. 

¶ A simplified description of typical atmospheric flow pattern is often framed in terms of the North Atlantic 
Oscillation (NAO) and the East Atlantic (EA) patterns, which are the dominant patterns for weather and 
climate in the UK. The NAO describes how wind patterns over the North Atlantic change between linear west-
east (zonal) flow and wavier (meridional) flow. The EA pattern is centred just west of the UK and is most 
active in winter. When the EA is in a positive phase, it often brings high pressure over the UK, which usually 
leads to colder and drier weather in winter. 

On top of those North Atlantic regional aspects, atmospheric signals in one part of the world communicate to other 
regions via the propagation of atmospheric waves (e.g., Hoskins and Karoly, 1981). Prominent examples are the 
influence of the El Niño Southern Oscillation (ENSO; Brönnimann, 2007) or the Quasi Biennial Oscillation (e.g., Gray et 
al., 2018) from the tropics on weather in the UK. For example, ENSO can influence the NAO pattern and is ultimately 
responsible for colder and drier winters in northern Europe and wetter weather in southern Europe in a positive ENSO 
phase (during El Niño years). 

Beyond those global- to continental-scale influencing factors, the interaction of physical processes at regional to local 
scales is also important for the UK. For example, Fink et al., (2004) showed that local to regional moisture deficits 
enhance temperature maxima, which again reduce available moisture, thus producing a positive feedback loop. In the 
UK, spring 2025 was extremely dry (up to 50% less than average rainfall), contributing to the very warm summer in 
2025 (top 5%, according to Met Office, (2025a)). 

Further important phenomena are so-called climate (or weather) whiplash events (Swain et al., 2018) as a warmer 
atmosphere can absorb more moisture, e.g., by evaporation from the soil, the soils get drier while the amount of 
moisture in the atmosphere may increase significantly. Once the atmosphere becomes unstable, rapid changes with 
extreme rainfall amounts could be observed. Thus, a rapid shift between extreme dry conditions and heavy rainfall 
with potential flood events may occur. These weather whiplash events are also connected to significant and abrupt 
changes in the atmospheric circulation over the North Atlantic and the UK (Francis, Skific and Zobel, 2023). 

Observed changes 

Atmospheric thermodynamic changes 

Between 2011 and 2020, the Earth was 1.1 °C warmer than in pre-industrial times (1850-1900), mainly due to human 
activities (IPCC, 2021). This warming has caused an increase in heat extremes in most regions, including the UK and 
Europe (Seneviratne et al., 2021) Cold spells in the UK happen less often and are not as severe (Kendon, M., et al., 
2024), which is also true in other parts of the world (Seneviratne et al. 2021). 



 

 

 
CCRA4-IA Technical Report: State of the Climate 106 

 

Over the last 40 years, the Arctic has warmed about four times faster than the global average (Rantanen et al., 2022). 
¢Ƙƛǎ ƛǎ ƪƴƻǿƴ ŀǎ Ψ!ǊŎǘƛŎ !ƳǇƭƛŦƛŎŀǘƛƻƴΩΣ ŀƴŘ ƛǘǎ ŎŀǳǎŜǎ ŀǊŜ ǿŜƭƭ ƪƴƻǿƴΦ {Ŝŀ ƛŎŜ ǊŜŦƭŜŎǘǎ ǎǳƴƭƛƎƘǘΣ ǊŀŘƛŀǘƛƴƎ ŜƴŜǊƎȅ ŦǊƻƳ 
the sun back into space. Melting sea ice reflects less sunlight, allowing more heat to be absorbed by the ocean. Clouds 
also play a role by affecting how much heat enters and leaves the Arctic, which adds to the warming (Forster et al., 
2021). 

Atmospheric circulation changes 

CCRA3-IA TR concluded that while theories had been proposed for how climate change could affect the North Atlantic 
jet stream and thus weather and climate over the UK, so far there was little observational evidence to support a 
climate change signal was emerging. Since CCRA3-IA TR, new evidence updates this view. 

Atmospheric reconstructions using a blend of observational data and weather models (so-called reanalyses) show a 
recent strengthening of the winter jet stream (averaged around the entire Northern hemisphere) at altitudes of 8-12 
km above the surface (Woollings et al., 2023). In consequence, these datasets also show winter lower tropospheric 
winds over the North Atlantic have strengthened since 1950 (Blackport and Fyfe, 2022). However, it is unclear 
whether this is a consequence of climate change or slowly varying natural climate variability. 

Future changes 

Global climate models are core tools to understand and to project future climate changes. Since CCRA3, there have 
been advances in understanding model limitations in simulating North Atlantic atmospheric circulation. Global climate 
models driven by historical forcings struggle to reproduce the observed strengthening of the winter North Atlantic jet 
stream (Blackport and Fyfe, 2022). Several hypotheses have been proposed to explain the discrepancy, including: 

¶ Climate models underestimate multidecadal variability in the winter North Atlantic atmospheric circulation 

(Simpson et al., 2018) 

¶ Climate models struggle to capture observed sea surface temperature trends in the equatorial Pacific (Wills et 

al., 2022) which influence the North Atlantic jet stream blocking through teleconnections (Cheung et al., 

2022) 

¶ Climate models may underestimate the jet stream response to external climate forcings (Smith et al., 2025) 

There is currently no consensus on these mechanisms, and they are challenging to test given the relatively short 
instrumental record. These limitations may impact on our ability to explain in detail how climate change will influence 
all relevant climatic factors over the North Atlantic and the UK. 

Climate models also appear to underestimate observed trends in northwest European summer heat extremes 
(Patterson, 2023; Vautard et al., 2023), in part because they underestimate the observed trend in summertime North 
!ǘƭŀƴǘƛŎ ŀǘƳƻǎǇƘŜǊƛŎ ŎƛǊŎǳƭŀǘƛƻƴ ǘƻǿŀǊŘǎ ŀ ΨǿŀǾƛŜǊΩ ǎǘŀǘŜ όŜΦƎΦΣ Coumou, Lehmann and Beckmann, 2015). It is unclear 
whether these summer circulation trends are a signal of climate change or due to internal climate variability. 
Circulation-ŘǊƛǾŜƴ ƘŜŀǘǿŀǾŜǎ Ƴŀȅ ŀƭǎƻ ōŜ ŀƳǇƭƛŦƛŜŘ ōȅ ƭƻŎŀƭ ΨǘƘŜǊƳƻŘȅƴŀƳƛŎΩ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ƭƻƴƎ-term drying trends 
in soil moisture (section 2.3.1.1 on heat hazard). 

The models used for seasonal-to-decadal forecasting, which are similar to those used for climate projections, 
underestimate the potential quality of multi-annual North Atlantic and UK climate forecasts in winter due to signal-to-
noise errors (Eade et al., 2014; Smith et al., 2020). The reasons remain under investigation but include a poor 
representation of teleconnections ό²ƛƭƭƛŀƳǎΣ {ŎŀƛŦŜ ŀƴŘ {ŎǊŜŜƴΣ нлноΤ hΩwŜƛƭƭȅΣ нлнрύ. This could mean simulations of 
future climate conditions need to be carefully analysed for biases and corrected or calibrated if needed. Nevertheless, 
(Degenhardt, Leckebusch and Scaife, 2023, 2024) show that seasonal forecasting models can now provide skilful 
predictions of extreme windstorm frequency and intensity ahead of the winter season in the UK. 
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Atmospheric thermodynamic changes 

There is high confidence that all future greenhouse gas emissions scenarios considered by IPCC (2021) result in 
increased global warming over the near-term (2021-2040), mainly due to increased cumulative CO2 emissions in 
nearly all considered GWLs. There is a projected increase in the frequency and severity of heatwaves across many 
regions, including the UK and western Europe (Seneviratne et al., 2021). Atmospheric moisture is projected to 
increase with warming (IPCC, 2021) due to an enhanced capacity of the atmosphere to contain water vapour with 
higher temperatures. This will lead to further intensification of the global water cycle, including its variability and 
extremes. 

Climate models robustly show stronger warming over land than sea under future climate change scenarios (Lee et al., 
2021), including for the UK and Europe. This corresponds to larger warming trends where people live than for the 
global mean trend. 

Chen et al., (2022) ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ Ǝƭƻōŀƭ ŎƘŀƴƎŜ ƛƴ ŦǊŜǉǳŜƴŎȅ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ΨǿƘƛǇƭŀǎƘΩ ŜǾŜƴǘǎ ōȅ ƳŜŀƴǎ ƻŦ 
an 80-member multi-model ensemble for a high GWL at the 2070-time horizon. They find an increasing frequency of 
these events mainly in several semi-arid regions of the globe, but also for the UK. For the latter, changes of about 20-
30% are identified. While thermodynamical factors are mainly responsible, in specific regions circulation related 
factors are also present. 

Atmospheric circulation changes 

As introduced in section 2.3.3.1, changes in high atmosphere waves and the way they interact with the jet stream play 
a major role in shaping weather patterns over the UK. At times when the waves interact with the jet stream such that 
the ridges of the waves are enhanced, the usual west-east flow of wind can be obstructed for days or even weeks, a 
ǇǊƻŎŜǎǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨōƭƻŎƪƛƴƎΩ όǎŜŎǘƛƻƴ 2.3.3). 

²ƘŜƴ ǘƘƛǎ ƘŀǇǇŜƴǎΣ ǿŜŀǘƘŜǊ ǎȅǎǘŜƳǎ Ŏŀƴ ƎŜǘ ΨǎǘǳŎƪΩ ƛƴ ǇƭŀŎŜΣ ƭŜŀŘƛƴƎ ǘƻ ǇǊƻƭƻƴƎŜŘ ǇŜǊƛƻŘǎ ƻŦ ƘƻǘΣ ŘǊȅ ǿŜŀǘƘŜǊ όƛƴ 
summer) or cold spells (in winter) under the block, and flooding either side of the block. This has caused many 
examples of high impact weatheǊ ŜǾŜƴǘǎΣ ǎǳŎƘ ŀǎ ǿƛƴǘŜǊ ŎƻƭŘ ǎǇŜƭƭǎ ƭƛƪŜ ǘƘŜ ά.Ŝŀǎǘ ŦǊƻƳ ǘƘŜ 9ŀǎǘέ όCŜōǊǳŀǊȅ нлмуύΣ 
ŀƴŘ ǎǳƳƳŜǊ ƘŜŀǘǿŀǾŜǎ ƭƛƪŜ ǘƘŜ ¦YΩǎ ŦƛǊǎǘ ǊŜŎƻǊŘŜŘ пл ϲ/ Řŀȅ όWǳƭȅ нлннύΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ Ŧŀǎǘ ǘǊŀǾŜƭƭƛƴƎ όǎƻ-called 
transient) waves may occur, which lead to an increased succession of low-pressure systems over the UK, like in winter 
2013/14. Those upper-tropospheric waves normally have a wavelength of 50-70 longitudinal degrees (at 50N, roughly 
3,500-5,000 km) and need to be simulated correctly in any climate model to realistically simulate changes in related 
weather circulation patterns at the surface. It is noted that CMIP6 models, for example, show improved blocking 
locations in comparison to CMIP5 models but still suffer from biases in persistence and frequency (IPCC, 2021). 
Notably, during winter transient flow regimes, CMIP6 models still show a too-zonal pathway for those transient waves 
(IPCC, 2021). 

On average, the CMIP6 models show weak near-term changes (2021-2040) in Northern hemisphere midlatitude 
circulation patterns, in all seasons and under all greenhouse gas scenarios considered in Lee et al., (2021). By the end 
of this century, CMIP6 models show a tendency to a more positive NAO-like flow pattern (thus more zonal, with 
transient waves) in all seasons except summer ό5ŀǾƛƴƛ ŀƴŘ 5Ω!ƴŘǊŜŀΣ нлнлΤ Cŀōƛŀƴƻ et al., 2021; Lee et al., 2021; 
Dorrington et al., 2022; Pope et al., 2022). 

Such changes imply more frequent wet and windy winters in the UK. However, climate models differ in their 
quantitative details of changes in frequency and persistence (Dorrington et al., 2022), meaning uncertainty remains in 
the future likelihood of regimes associated with extreme weather events. In summer, climate models project an 
increase in anticyclonic (high pressure) circulation west of the UK in August, relevant for western and central 
European drought (Rousi et al., 2021), leading to more frequent dry and hot conditions also in the UK. 
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Francis et al. (2023) conclude that weather whiplash events in the North Atlantic/European region, including the UK, 
are likely to increase in frequency by the end of the century under a high greenhouse gas emission scenario 
equivalent to a global warming level of 3.0 °C. 

2.4.2 Global climate changes with relevance to the UK 

 

This section has two parts. First it looks at climate change beyond the UK which might impact indirectly on the UK, for 
instance through the impact on global food production. Second it looks at events in the global climate outside the UK 
that might provide analogues of what we might need to prepare for in the UK in future. 

нΦпΦнΦм [ŀǊƎŜπǎŎŀƭŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜǎ ǘƘŀǘ ƳƛƎƘǘ ƛƳǇŀŎǘ ǘƘŜ ¦Y 

This section considers the hazards relating to global changes in precipitation, temperature and wind. For the latter, 
the focus here is on tropical cyclones; for European windstorms see section 2.3.3.1. The table below identifies which 
risks this hazard is particularly (but not exclusively) relevant to. 

Risks affected 

Health and 
Wellbeing 

Built Environment  Land, Nature, and 
Food 

Infrastructure Economy 

H4, H5  N10 I1, I2, I4, I7 E1, E2, E3, E5, E7 

Introduction 

Severe internationally occurring events such as floods, droughts, heatwaves and extreme storms may impact UK risks 
via a variety of pathways, including food availability (Ercin, Veldkamp and Hunink, 2021), trade and shipping (Freeman 
et al., 2024), disease transmission (Semenza and Paz, 2021), and displacement of people and humanitarian 
emergencies (Hermans and McLeman, 2021). This section summarises some changes in global climate hazards that 
Ƴŀȅ ŀŎǘ ŀǎ ǎƘƻŎƪǎ ǘƻ ǘƘŜ ¦YΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ǎŜŎǳǊƛǘȅΣ ǿƛǘƘ ŀǘǘŜƴǘƛƻƴ ǘƻ ǎƻƳŜ ƪŜȅ ǊŜƎƛƻƴǎΣ ŜΦƎΦΣ 9ŀǎǘ !ǎƛŀ ŦƻǊ 
manufacturing, Europe and Africa for food imports. For further detail, refer to IPCC reports. 

Observed change 

By combining large datasets and improving methods, it is now faster to diagnose any link between recent weather 
events and human-caused climate change. 

Headlines 

¶ There have been global increases in the intensity and frequency of heavy rainfall, heatwave and drought 

events, and in the intensity of tropical cyclone windspeeds (High confidence). 

¶ The above trends are expected to continue, alongside increased risks of intense floods (High confidence). 

¶ Capacity for rapid attribution of observed events to anthropogenic climate change, large observational 

datasets, and development of higher resolution simulations have built confidence in the above (High 

confidence). 

¶ Large-scale circulation patterns influence global rainfall patterns and regional weather, driving 

uncertainties in some regional hazards. Higher resolution simulations improve representation of processes 

such as heavy rainfall and tropical cyclones, but improvements to land models are still needed. 
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Heavy rainfall: Studies indicate an increasing risk of heavy rainfall events, driven by anthropogenic climate change. 
Events such as the heavy rainfall affecting Spain in October 2024 are estimated to have doubled in likelihood and 
increased in intensity by 12% (World Weather Attribution, 2024). The peak intensity of short-duration (e.g., hourly) 
precipitation is increasing at the fastest rates (e.g., Fowler et al., 2021). 

Flooding: In regions where soils are drying, e.g., Southern Europe, flood magnitudes have decreased; where soil 
moisture is increasing, e.g., Northern Europe, flood magnitudes have increased (Wasko et al., 2021). Very heavy 
rainfall is driving increases in the rarest, strongest floods regardless of soil moisture (Bertola et al., 2021; Wasko et al., 
2021). 

Drought: Summertime drought intensity has increased in Western North America, Australia, Southern Europe, 
Eastern, Central and Southern Africa and parts of South America (Vicente-Serrano et al., 2022). There is agreement 
that changes result from warming over land, which drives increased evaporation, with land-use also playing a role in 
some regions. Drought-related European cereal losses are estimated to have increased at 3%/yr over the past 50 
years (Brás et al., 2021). 

Heat: Most regions on the globe show a significant increase in extreme heat (IPCC, 2021). Observations and models 
indicate that heatwaves can coincide in important regions to global food supply due to connections in atmospheric 
patterns (Meehl et al., 2022). The frequency of drought-heatwave events is increasing globally, with the fastest 
increases seen in low-income regions including Africa and East Asia (Zhang, Wang and Slater, 2024), driving 
humanitarian and agricultural risks. 

Wind: Observations and model simulations show decreasing tropical cyclone frequency but increased windspeed 
intensity and intensification rates (e.g., Camargo et al., 2023), and a shift poleward (Studholme et al., 2022) and 
towards coastal regions (Wang and Toumi, 2021). The latter implies increased risk to populous regions. Recent work 
suggests that intense tropical cyclones are occurring earlier in the year, which may increase likelihood of events 
coinciding with other types of heavy rainfall events (Shan et al., 2023). 

Future change 

Temperature and rainfall are expected to change as the planet warms. The Arctic will warm the most (e.g., Tebaldi et 
al., 2021) and some areas, like the tropical Pacific and Arabian sea, will get wetter. Other areas, like subtropical 
regions, the Mediterranean and southern Europe, may get drier. This leads to a potential food production risk for the 
UK. Stronger tropical storms are also expected. At a GWL of 2.0 °C for the late 21st century, tropical cyclone lifetime 
maximum windspeeds are expected to increase by 5% (range 1-10%), with an additional 13% of storms reaching very 
intense levels (Knutson et al., 2020). 

A major advance since CCRA3-L! ¢w Ƙŀǎ ōŜŜƴ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ŀ ƎǊƻǿƛƴƎ ƴǳƳōŜǊ ƻŦ Ǝƭƻōŀƭ ŀƴŘ ǊŜƎƛƻƴŀƭ ΨŎƻƴǾŜŎǘƛƻƴ-
ǇŜǊƳƛǘǘƛƴƎΩ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ ǿƛǘƘ ǊŜǎƻƭǳǘƛƻƴǎ ƻŦ ƭŜǎǎ ǘƘŀƴ мл ƪƳΣ ƳŀŘŜ ǇƻǎǎƛōƭŜ ǘƘǊƻǳƎƘ ƛƳǇǊƻǾŜŘ ǎǳǇŜǊŎƻƳǇǳǘŜǊ 
power. These simulations resolve small-scale processes such as convection, reducing model uncertainties. 

Heavy rainfall: High-intensity events are expected to increase in many regions, with reduced moderate and light 
rainfall, such that future climates support increases in both flood and drought (Fowler et al., 2021). Convection-
permitting simulations over Western Europe indicate that the most extreme short duration events increase at 
approximately 10-14% per °C, (e.g., 20-24% at a GWL of 2 °C, during the 2050s for a central scenario) likely leading to 
increased flood risk (Lenderink et al., 2021). 

Flooding: Floods that historically occurred every 50 years are expected to occur with increasing frequency, e.g., every 
36 years at a GWL of 1.5 °C (2030s for a central scenario), and even more frequently for warmer climates. These affect 
regions of UK sensitivity for food production, e.g., Northern Europe, and manufacturing/trade, e.g., China (Huang et 
al., 2024). Flood return periods are shorter for the same global warming level achieved under higher emissions 
scenarios. 
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Drought: Studies agree on an increased likelihood of drought over much of South and Central America, the Middle 
East and North Africa, southern Europe, and southern Australia, with severity and duration increasing with global 
mean temperature (Douville et al., 2021). Economic impacts of drought, e.g., on crop production, are projected to 
worsen in a warmer climate (Naumann et al., 2021). 

Heat: Global projections indicate a further increase in the frequency and intensity of extreme heat (IPCC, 2021). 
Dangerous levels of heat that are extremely rare today will become possible across several regions in the tropics. 
Estimates suggest the global population exposed to severe heat stress annually would increase to 20% at a GWL of 
1.5 °C (2030s for a central scenario), 30% at a GWL of 2 °C (2050s central, 2030s high scenario), and over 50% at a 
GWL of 3 °C (2080s high scenario) (Freychet et al., 2022). The frequency and intensity of crop growing season 
heatwaves increases in models, particularly at a GWL of 2 °C, with Asia, North America and Europe most affected 
(Chen, Zhang and Zhou, 2024). 

Wind: Poleward shifts of tropical cyclone regions are expected (Li and Zhou, 2024). The speed with which tropical 
cyclone storm systems move from one place to another is projected to decrease, leading to longer exposure of 
locations to wind and rain (Camargo et al., 2023). Future changes in how often tropical cyclones occur are uncertain. 
The intensity of tropical cyclone windspeed is expected to increase in a warming climate (Camargo et al., 2023). 
Increased tropical cyclone intensity is projected to drive increased storm surges affecting a larger coastal area, 
including key manufacturing and shipping regions in East and Southeast Asia (Muis et al., 2023; M. Wood et al., 2023). 

нΦпΦнΦн 9ȄǘǊŜƳŜ ŎƭƛƳŀǘŜ ŜǾŜƴǘǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ǘƘŀǘ ƳƛƎƘǘ ǇǊƻǾƛŘŜ 
ŀƴŀƭƻƎǳŜǎ ƻŦ ŦǳǘǳǊŜ ¦Y ŜǾŜƴǘǎ 

Recently, since CCRA3-IA TR, significant and devastating extreme weather events have occurred across the world. In 
this section, we discuss three unprecedented extreme events which did not directly impact the UK but are examples 
of extreme weather now possible in our warmer climate, which is already significantly influenced by climate change. 
Studies support the notion that they are harbingers of extreme weather in future climates (known at least since e.g., 
Schär et al., 2004; Fink et al., 2004), given futures of medium to high-end GWLs to the end or the mid of this century, 
respectively. 

These extreme events cannot be transferred one-to-one to the weather and climate of the UK. As we have discussed 
above, the weather and its variability in the UK are highly variable for multiple reasons. Nearly all of them will be 
influenced by climate change. But we can use the study of those events to inform about potential magnitudes of 
events to come, and to inform necessary and important disaster risk and reduction efforts, before or in the aftermath 
of such extreme events. With increasing evidence of climate change impacts being realised in the present day, we 
cannot exclude the occurrence of respectively equivalent events with comparable magnitude for the UK. 
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Box 2.4 The Pacific-Northwest Heatwave, June 2021 

This heatwave began in late June 2021, in response to a strong high-pressure system and advection and large-scale 
sinking of airmasses originating from the tropics (White et al., 2023). Temperatures broke all-time maximum 
temperature records by more than 5ϲ/Σ ŀƴŘ ǊŜŀŎƘŜŘ пфΦс ϲ/Σ ŀƴ ŀƭƭ-time Canadian record, measured in the town of 
Lytton. Warnings of extreme heat events being possible originated both from sub-seasonal forecasts and weather 
forecasts. Nevertheless, due to its extreme magnitude, the heatwave caused severe consequences. It led to hundreds 
of attributable deaths across the Pacific Northwest, caused spikes in hospital visits and caused severe impacts on 
marine life (Fleishman et al. 2025). It also led to a wildfire which burnt down the town of Lytton shortly after this 
ǘƻǿƴ ōǊƻƪŜ ǘƘŜ /ŀƴŀŘƛŀƴ ǘŜƳǇŜǊŀǘǳǊŜ ǊŜŎƻǊŘΦ !ǎ ǘƘƛǎ ŜǾŜƴǘ ǿŀǎ ŎƭŜŀǊƭȅ ŀ άǊŜŎƻǊŘ-ǎƘŀǘǘŜǊƛƴƎέ ŜǾŜƴǘ όŀƴ ŜǾŜƴǘ ǘƘŀǘ 
breaks records by large margins, (Fischer et al., 2021)), the event was so unprecedented that it was not anticipated as 
physically possible if estimating return periods of annual maximum daily maximum temperature using a General 
Extreme Value distribution (e.g., Bartusek et al., 2022). A rapid attribution analysis supports this view and concluded 
that this event was virtually impossible without human influences (Philip et al., 2022). Events of such severe 
magnitude have the potential to surprise populations and over-challenge adaptation as it far exceeds previous 
records. 

 

Fig. 3.3.1: Timing, location and magnitude of the PNW heatwave in 2021. Figure from Bartusek et al. (2021; their figure 1a) 

CƛǎŎƘŜǊ Ŝǘ ŀƭΦ όнлнмύ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǘƘƻǎŜ άǊŜŎƻǊŘ-ǎƘŀǘǘŜǊƛƴƎέ ŜǾŜƴǘǎ ŦƻǊ ŦǳǘǳǊŜ 
climate states depends on warming rate, rather than global warming level, and is thus pathway-dependent. They also 
highlight the role of a disturbed and abnormal atmospheric circulation. They found that slow- and fast-moving 
components of the atmospheric circulation interacted, along with regional soil moisture deficiency, to trigger this 
extraordinary heat event (five times larger than the standard deviation). 

Thompson et al. (2022) conclude that many regions could see events that break records by large margins which could 
cause severe consequences there as well. A storyline hindcast analysis by Bercos-Hickey et al. (2022) highlights that 
this was a very rare event, with the unusual circulation explaining most of the extreme temperatures, which would 
have been about 1 °C less extreme without anthropogenic warming. 
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Box 2.5 Ahr-floods in Germany, July 2021 

From 12th-15th of July, severe rain occurred over Western Europe due to the slow-moving low pressure system Bernd, 
falling on already wet soils. Between 12 and 19 July 2021, the low-pressure system resulted in extreme rainfall of 
ƳƻǊŜ ǘƘŀƴ мрл ƳƳ ƛƴ тн ƘƻǳǊǎ όaƻƘǊ Ŝǘ ŀƭ., 2023), about five times the observed daily maximum average in July (e.g., 
Tradowsky et al., 2023). According to Kreibich et al. (2022) and Rhein and Kreibich (2025), this led to unprecedented 
flash floods, killing 184 people in Germany (134 in the Ahr valley; Roggenkamp et al., 2024), in addition to extensive 
damage to buildings, long term power outages and economic losses of around 33 billion EUR (Kron et al., 2022; 
Munich Re, 2022). The German association of insurance industry (GDV) estimates insured losses worth about ϵ8.7 
billion (GDV, 2024). Several days before storm Bernd hit western Europe, the European Flood Awareness System 
(EFAS) accurately predicted severe risk of flooding and issued a notification to the German authorities (Tradowsky et 
al., 2023). This triggered a flood warning for major rivers but small rivers like the Ahr were not sufficiently considered. 
¢ǊŀŘƻǿǎƪȅ Ŝǘ ŀƭΦ όнлноύ ŎƻƴŎƭǳŘŜ άƴƻǘ ŀƭƭ ŜȄǇƻǎŜŘ ŀǳǘƘƻǊƛǘƛŜǎ ŀƴŘ ǇŜƻǇƭŜ ǊŜŎŜƛǾŜŘ ǘƘŜ ǿŀǊƴƛƴƎǎ ŀƴŘ ǿƘŜƴ ǘƘŜȅ ŘƛŘΣ 
the warnings were not alǿŀȅǎ ǳƴŘŜǊǎǘƻƻŘ ŀƴŘ ŀŎǘŜŘ ǳǇƻƴέΦ ¢Ƙƛǎ ŎŀǎŜ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŀǘ ǿŀǊƴƛƴƎ ŀƭƻƴŜ ƛǎ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘΣ 
ōǳǘ ǘƘŜ ǿŀǊƴƛƴƎ ƴŜŜŘǎ ǘƻ ǊŜŀŎƘ ŘŜŎƛǎƛƻƴƳŀƪŜǊǎ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴ ƛƴ ǘƛƳŜ ǘƻ ƎŜǘ ƻǳǘ ƻŦ ƘŀǊƳΩǎ ǿŀȅΦ 

 

Figure 3.3.3: Accumulated precipitation over 48 h (left) and accumulated over each of the individual days of the extreme precipitation 
event (middle and right). Data source: Extended E-OBS dataset. Copyright of Fig.: DWD. Figure taken from Tradowsky et al. (2023, their 
figure 2). 

Based on rainfall data, a probabilistic event attribution conducted by World Weather attribution indicates that rainfall 
accumulations in the Ahr, Erft and Meuse catchment exceeded previous observed records, as did discharge levels of 
the rivers. However, the small spatial scale and estimate far outside previous records challenges robust event 
attribution based on observed extreme events. Thus, World Weather Attribution focused on rainfall over a larger 
Western European area that encompasses the river catchments (Tradowsky et al., 2023). The analysis estimated the 
observed rainfall event to have about a 400-year return period, and that compared to preindustrial conditions (1.2 °C 
lower global mean temperature), 1-day extreme rainfall event intensity has already increased by 3-19%, thus 
substantially enhancing the probability of a severe wet event. The likelihood of such an event occurring today 
compared to a 1.2 °C cooler climate was estimated to be enhanced between 1.2-9 times, depending on analysis 
method and considering uncertainties. This is in line with a warmer atmosphere raining out more moisture under 
suitable conditions. However, comparing the observed flood levels in the Ahr valley to earlier periods, Roggenkamp et 
al. (2024) estimate that floods of similar magnitude occurred before, most similarly in 1804, emphasizing the value of 
considering past extreme events. This example highlights the risk from a combination of factors exacerbating flood 
levels, from saturated soils to very extreme rainfall combined with lack of preparedness and insufficient response 
which needs to be considered for adaptation to intensifying extreme events. 
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Box 2.6 Valencia-Flood in Spain, October 2024 

The province of Valencia in Spain was hit by unprecedented rainfall amounts in autumn 2024. According to Faranda et 
al. (2024), within 24 hours on the 29th of October, 630 mm of rain (equivalent to 630 litres per square metre) were 
recorded in Turis. In Chiva, some 10 km north, 491 mm rain fell in just eight hours. At many locations across the province 
intense rainfall exceeding 300 mm within 24 hours was reported by AEMET (Spanish Meteorological Agency; e.g., Amiri 
et al., 2025), which caused widespread flooding. To give context to these rainfall amounts, the previous maximum daily 
rainfall at Valencia airport in October was recorded on 6th Oct 1971 at 186.9 mm, according to AEMET. Using rainfall 
observations from approximately 225 personal weather stations (low-cost commercial devices primarily operated by 
citizens) Rombeek et al. (2025) identified two bursts of extreme rainfall leading to a first flood wave in the Margo 
catchment triggered by about 180 mm of rain in a few hours. While this flood wave propagated downstream, a second 
extreme rainfall event amplified the overall event and likely contributed to the devastating consequences. Related flash 
floods killed over 200 people and interrupted the water and electricity supply for hundreds of thousands in the 
provinces of Valencia and Castellón, as well as in Málaga (Andalusia) and Albacete (Castilla-La Mancha). 

In the western Mediterranean, severe rainfall and flooding events are often triggered by so-called cut-off lows, pockets 
of cold air aloft in consequence of the meandering mid-latitude wave pattern. This cold air aloft, together with warm 
and moist air over the western Mediterranean closer to the surface, destabilises the atmosphere and allows large 
amounts of rain to be triggered. In the context of climate change, it is important to note that a warmer atmosphere 
can hold more moisture and by every degree of temperature increase, the amount of moisture saturated air to hold 
increases by ca. 7%. Faranda et al. (2025) conclude that cut-off lows that cause floods in southeastern Spain are up to 
7 mm/day (an increase of up to 15%) wetter over the Mediterranean coast of Spain in the present than they would 
have been in the past without human influences on climate. 

 

Figure 3.3.5: Rainfall over Spain, 29.10-1.11.2024; from Amiri et al., (2025); their Figure 2. 

World Weather Attribution (WWA) published a rapid assessment in the aftermath of the event (WWA, 2024). They do 
not make full use of climate model simulations formally used to quantify the anthropogenic climate influence of specific 
events; their results are based on observations only. By analysing three observational, long-term rainfall datasets, they 
ŎƻƴŎƭǳŘŜ ǘƘŀǘ άƘŜŀǾȅ м-day rainfall events, as intense as the one observed, are about 12% more intense and about 
ǘǿƛŎŜ ŀǎ ƭƛƪŜƭȅ ƛƴ ǘƻŘŀȅΩǎ ŎƭƛƳŀǘŜΣ ǘƘŀǘ ƛǎ 1.3 °C warmer than it would have been in the cooler preindustrial climate 
without human-ŎŀǳǎŜŘ ǿŀǊƳƛƴƎΦέ wŜǎǳƭǘƛƴƎ ŜǎǘƛƳŀǘŜǎ ƻŦ ǇǊƻōŀōƛƭƛǘƛŜǎ ŦƻǊ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǊƛǾŜǊ ŘƛǎŎƘŀǊƎŜǎ ŀǎ ƻōǎŜǊǾŜŘ 
during this event are highly uncertain, but include e.g., the Rambla de Poyo catchment at 1 in 900 years. WWA (2024) 
ŦǳǊǘƘŜǊ ǎǘŀǘŜǎ ǘƘŀǘ άƻǾŜǊ ǘƘŜ Ǉŀǎǘ Ϥтр ȅŜŀǊǎΣ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ŜȄǘǊŜƳŜǎ ƛƴ ǘƘŜ {ŜǇǘŜƳōŜǊ-December season in central and 
southeastern Spain have increased significantly with global warming, approximately doubling in likelihood and 
ŜǉǳƛǾŀƭŜƴǘƭȅ ƛƴŎǊŜŀǎƛƴƎ ƛƴ ƛƴǘŜƴǎƛǘȅ ōȅ мн҈Φέ 

 



 

 

 
CCRA4-IA Technical Report: State of the Climate 114 

 

2.4.3 Tipping points in the global climate system 

 

This section considers tipping points of the global climate system. Tipping points could cause changes that occur 
faster than expected from the pace of global warming or are irreversible on human timescales.  

Introduction 

Tipping points are defined as critical thresholds beyond which the climate system reorganises, often abruptly and/or 
irreversibly (Lenton et al., 2008; Chen et al., 2021), on global or large regional scales. Examples include changes in 
ocean circulation, accelerated ice sheet collapse, or collapse or substantial shift in forest systems. While the concept 
of tipping points is intuitive, its definition is vague, hence some consider it not useful (Kopp et al., 2025). A clearer 
definition would specify characteristics of tipping dynamics, such as changes that, once triggered, are sustained or 
self-amplifying, and/or irreversible and/or rapid compared to the pace of global warming and the timescale at which a 
system changes normally. It is also important to quantify the timescales of tipping. Once a critical threshold has been 
crossed, the resulting committed climate change may take years, decades, or even centuries to fully materialise.  

Past climates have shown that tipping events such as rapid changes in ocean circulation are possible, yet there is large 
uncertainty at what warming levels and rates of warming tipping dynamics may be triggered in the future. The 
capability of climate models to capture processes involved in tipping is also highly uncertain, as it requires interactions 
that are not well resolved or represented in models (for example, input of freshwater from melting ice, or vegetation 
dieback and fire caused by drought and heat). Despite this, the latest generation of earth system models can provide 
useful insight into tipping dynamics involving the ocean, such as changes in circulation and sea ice, and the land 
surface, such as changes in forests. Where the models do not yet include the necessary processes, insight can be 
gained by driving other, so-called offline models, for instance for ice sheet changes and permafrost carbon release. 

Recent review papers highlight that the risk of tipping events can be reduced by limiting warming to below 1.5 °C 
(Armstrong McKay et al., 2022; see also table), although the high uncertainty in tipping dynamics makes it difficult to 
aim mitigation efforts specifically to address them (Kopp et al., 2025). Recent literature also highlights the need for 
improved process understanding and monitoring (e.g., Wang et al., 2023). Despite their high uncertainty, tipping 
points are discussed here due to their ability to cause severe impacts, although these are presently not well 
understood and there is substantial further research need. 

Some tipping points could affect the UK directly, such as a collapse or substantial reduction of the Atlantic Meridional 
Overturning Circulation (AMOC) or Sub Polar Gyre (SPG) circulation, which would cool the UK relative to the rest of 

Headlines 

¶ With global warming breaching 1.5 °C and 2 °C above pre-industrial levels, the risk of crossing tipping 

points increases (Medium confidence). 

¶ Crossing some tipping points would impact the UK directly, through changes in climate or accelerating sea 

level rise, while others could impact on global food systems and migration with indirect impacts on the UK 

(Medium confidence). The impacts could take between years and centuries to develop (Low confidence).  

¶ Since CCRA3-IA TR, this risk has increased, due to increased global warming. At the same time, new 

research on tipping points becomes available (Low confidence). 

¶ Confidence in risk from tipping points and the warming level at which they become more likely remains 

low due to limitations in process understanding, modelling and evidence from past climates and due to 

very limited assessment of impacts.  
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the world. Tipping points in ice sheets, particularly in Antarctica, could cause a faster rise in sea level than projected 
otherwise (see section 2.3.4). Triggering tipping dynamics could also cause global impacts that could affect the UK 
indirectly, for example through changes in livelihoods of fishing communities following collapse of warmwater coral 
ecosystems, or of land abandonment due to sea level rise (see overview in Table 2.8); although these are presently 
not well understood. 

Examples of tipping points are shown in figure 2.16 below and discussed in several recent review papers (Armstrong 
McKay et al., 2022; Lenton et al., 2023; Wang et al., 2023). 

¶ Collapse of the ocean currents of the Atlantic Meridional overturning circulation (AMOC), and a related 
collapse of the Sub Polar Gyre: AMOC collapse would cool the North Atlantic sector relative to the rest of the 
planet and change global weather patterns. A collapse or shift of the AMOC has been observed in past 
climates and occurs in climate models when large amounts of fresh water interrupt the sinking of very saline 
water, but how much fresh water is required for this collapse varies between lines of evidence and between 
climate models. Current (CMIP6) climate models suggest that the AMOC will weaken over the 21st century 
but not collapse completely (IPCC, 2021). A recent study (Baker, J.A. et al., 2025) identifies physical 
mechanisms that underly that stability. However, another recent study of CMIP6 models (Drijfhout et al., 
2025) shows that on longer timescales (to the year 2300) the AMOC could reach very weak values. A severe 
reduction or collapse of the AMOC would affect the UK, as it is in relatively close proximity to the North 
Atlantic and close to the most intense cooling area associated with an AMOC shutdown or severe reduction. 
The detailed impacts would depend on the background level of global warming at the time of the weakening; 
this topic is currently under-researched, but several studies are in progress. AMOC collapse would also 
change the pattern of sea level rise compared to scenarios without it and affect weather patterns including 
rainfall. Shutdown of convection in the SPG may substantially reduce the productivity of the North Atlantic 
Ocean ecosystem (Kelly et al., 2025).  

¶ Collapse of the Amazon rainforest, or its transition to a seasonally dry or less forested state, driven by a 
combination of enhanced drought stress and deforestation: Amazon collapse would reduce carbon uptake by 
the forest and with it the carbon budget, and could also change how water is cycled back to the atmosphere. 
This could change rain availability downstream with possible consequences for tropic-wide rainfall patterns 
with possible impacts on food production across the tropics. Publications highlight that deforestation, 
particularly in the South, could decrease forest resilience (Lapola et al., 2023).  

¶ Accelerated collapse of major ice sheets, both in Greenland and Antarctica by tipping dynamics in ice sheets: 
The most significant effect across the UK would occur in response to Antarctic ice sheet tipping, for example 
significant loss of the West Antarctic ice sheet (Bamber et al., 2009) due to gravitational pull effects (see 
section 2.3.4). The resulting sea-level rise over coming centuries would be considerably higher than without 
the accelerated loss of the ice sheets, although the full effect would still take centuries or more to be 
realised. 

¶ Shifts in the boreal forest (Wang et al., 2023) could impact how much solar radiation the Earth absorbs, while 
permafrost thaw could have consequences for regional water cycles and the global carbon budget if this 
causes significant methane release. 

Many changes associated with tipping points can be of global or at least subcontinental significance (see Armstrong 
McKay et al., 2022). However, even regional tipping points could cause impacts that affect the UK, e.g., through 
disruptions of food systems or agriculture which could contribute to political instability and migration, although these 
links are poorly understood. Once tipping points have been crossed, changes may not be reversible if the climate 
forcing is later reduced to below the critical level for tipping (Lenton et al., 2023). It is also possible that overshoots 
above climate targets may be short enough to avoid triggering some tipping points (e.g., Ritchie et al., 2023), a topic 
where there is substantial uncertainty and ongoing research at present. 

Lastly, triggering tipping dynamics may cause cascading effects into the climate system, potentially destabilizing other 
regions, but those connections are highly uncertain. For instance, a collapse in the AMOC may increase the risk to 
parts of the Amazon forest if the rain belt moves southward, although this is presently poorly understood. The 
likelihood of Amazon collapse increases if considering deforestation (e.g., Lapola et al., 2023; Flores et al., 2024). 
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Many ideas and concepts around tipping points are being explored in ongoing climate model experiments 
(Winkelmann et al., 2025). 

The topic of tipping points has been received significant attention since CCRA3-IA TR, with multiple reviews published 
and underway, but significant uncertainty remaining. Tipping points may cause high impact outcomes from climate 
change and stretch limits to adaptation, even if their probability is presently difficult to estimate, although some of 
them are more likely to occur far in the future. 

 

 

Figure 2.14: The location of climate tipping elements in the cryosphere (blue), biosphere (green), and ocean/atmosphere (orange; figure 
from Armstrong McKay, 2022). There is also an estimate of global warming levels at which these tipping points have been hypothesised to 
occur below 2 °C (light orange, circles); between 2 and 4 °C, i.e., accessible with current policies (orange, diamonds); and at or above 4 °C 
(red, triangles). Note that many of these estimates are presently highly uncertain.  

Observed change 

Observations support concerns about global tipping elements, and there is evidence that tipping dynamics occurred in 
past climates. Some studies have used proxy indicators of past AMOC change, along with simple dynamical systems 
ideas, to suggest that the AMOC may be getting closer to a tipping point (e.g., Boers, 2021; Ditlevsen and Ditlevsen, 
2023). However, uncertainties in both the proxies and the dynamical warning indicators mean that any predictions of 
tipping time are subject to huge uncertainty (e.g., Ben-Yami et al., 2024). While the Amazon rainforest is not yet 
severely vulnerable to climate change alone (Armstrong McKay et al., 2022), analysis of its forest ecosystem highlights 
its degraded state due to increased drought and increasing deforestation. Coral ecosystems have been increasingly 
frequently bleached during marine heatwaves (see review in (Romanou et al., 2025). Mountain glaciers in many 
regions are in strong retreat (Fox-Kemper et al., 2021) and are already affecting flood risk and water availability for 
large populations depending on them. 

Observations show substantial loss of Arctic sea ice over recent decades, and this is expected to continue into the 21st 
century. While sea ice change is reversible when global warming reduces (Wang et al., 2023), impacts on Arctic 
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ecosystems may not be. There is also scientific debate as to what extent regional sea ice loss could have important 
impacts on weather patterns and with that, affect the UK weather and weather hazards. 

Future change 

As global warming continues, the likelihood of triggering tipping dynamics increases. Even at present warming levels 
and 1.5 °/ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎΣ ǎŜǾŜǊŀƭ ǎȅǎǘŜƳǎ ǘƘŀǘ Ƴŀȅ ōŜ ǇǊƻƴŜ ǘƻ ǘƛǇǇƛƴƎ ŀǊŜ ƛƴ ǘƘŜ ΨǇƻǎǎƛōƭŜΩ ǊŀƴƎŜ ŜǎǘƛƳŀǘŜŘ ƛƴ 
expert assessments (Table 2.8), and there are some signals in observations as discussed above. As the threshold 
forcing (e.g., warming level) is approached, tipping can be induced by internal climate variability, even before the 
theoretical threshold has been reached, meaning that prediction of the timing of tipping can be particularly 
challenging (Romanou et al., 2023; Gu et al., 2024). The rate of future warming is also important, as some research 
suggests that rapid warming can trigger tipping dynamics even before the critical level has been reached (Ashwin et 
al., 2012).  

It is worth mentioning that climate models used in UKCP18, which provides the climate projections that underpin 
many studies of climate risk used in CCRA4-IA TR, do include the capability to simulate some types of tipping points or 
other large-scale shifts in the climate system. In particular, they can simulate changes in the Atlantic ocean 
overturning circulation (AMOC), but there remain concerns that the generation of models used might be too stable. In 
detail, the versions of the climate models used to provide high spatial resolution information in UKCP18 do not 
include detailed ice sheet or carbon cycle components directly so cannot simulate tipping points including these 
elements. Alongside the projections in UKCP18, a storyline of accelerated sea-level rise was provided drawing on a 
range of information including climate and ice sheet models, paleo observations and physical reasoning. Additional 
simulations are available from the wider modelling community that artificially trigger tipping points in order to 
investigate their consequences. 

 

Table 2.8: Examples of tipping elements with near-term tipping potential. Global warming level estimates and examples are taken from 
(Armstrong McKay et al., 2022; Ritchie et al., 2023) and are there based on expert assessment. Estimates and their uncertainties are poorly 
known and recent work has revised some estimates. Note also that some examples from Armstrong McKay et al. (2022) are not included 
here either due to 1) uncertainty if they are affected by tipping dynamics, 2) estimates that likelihood of triggering them is low for warming 
levels near Paris targets, or 3) due to unclear links to the UK. Only lower and upper confidence limit of triggering tipping dynamics are given 
to reflect deep uncertainty, which renders central estimate particularly uncertain; and confidence levels are evolving and may change with 
further research. 

Tipping element Minimum/maximum 
estimate of global warming 

trigger level; relative 
confidence (from Armstrong 

McKay et al. (2022)) 

Potential impact on UK 
(note low confidence 

throughout) 

Timing of impacts relative 
to committed tipping 
(estimate, uncertain) 

AMOC collapse or 
substantial reduction  

1.4 to 8 °C; Low Direct impact on seasonal 
climate in UK projected, 
including colder winters 
relative to global warming 
(Van Westen et al., 2025) 
and precipitation changes 
with impacts on agriculture 
(Ritchie et al., 2020) 

Depending on forcing level 
and freshwater forcing 
estimated after latter half 
of 21st century. AMOC 
collapse would likely occur 
over at least a few decades 
after the TP is crossed 
(Jackson and Wood, 2018) 

Subpolar gyre 
collapse/reduction 

1.1-3.8 °C; Medium  Linked to AMOC collapse 
with similar, but lower 
amplitude potential impacts 
(Swingedouw et al., 2021; 
Menary et al., 2025) 

5 years to several decades 
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West Antarctic ice 
sheet collapse 

1.0 to 3.0 °C; High  Increased and more rapid 
sea level rise 

Long (multi-century to 
thousands of years) 
timeline even after tipping 
dynamics has started (low 
confidence) 

Greenland ice sheet 
collapse 

0.8 to 3.0 °C; High Increased sea level rise 
globally but less impact on 
UK due to gravitational 
effects; changes in 
atmospheric circulation 

Long (thousands of years), 
low confidence 

Alpine glaciers 1.5 to 3.0 °C; Medium Indirect impacts may occur 
through impact on water 
availability / flooding for 
billions of people 

Changes from high runoff 
while glaciers melt to 
reduced availability after ς 
decades to centuries 

Warm water coral 
Reefs 

1.0-1.5 °C; High Indirect impacts may occur 
through impacts on local 
livelihoods and on global 
biodiversity 

Estimated around a 
decade; severe bleaching 
events are observed  

Amazon rainforest 2.0 to 6.0 °C; Low  

May occur at lower warming 
levels when considering 
deforestation  

Impact through global 
carbon budget; possibly also 
on water availability in other 
tropical regions, which may 
affect food production and 
biodiversity in those regions 

50 years to centuries, low 
confidence  

Boreal permafrost 
abrupt thaw 

1.0-2.3 °C; Medium 

Local trigger temperature 
may be reached at different 
times at different locations 

Impact through global 
carbon budget by increase 
in greenhouse gases; 
particularly if collapse 
occurs (projected at 3-6 °C) 
uncertain magnitude 

Some carbon may be 
already released, but 
release of permafrost 
carbon can take centuries 
and beyond 

Boreal forest 
Southward 
retraction, 
Northward advance 

1.4 to 5.0 °C; Low Impact on carbon budget 
and feedback on warming; 
fire emissions 

Highly uncertain, some 
changes may be already 
underway 

As the literature is evolving quickly, there are some conflicting views emerging around tipping points. For example, 
when considering slowdown or collapse of the AMOC, Ditlevsen and Ditlevsen (2023) estimate a collapse of the 
AMOC could occur around mid-21st century, although the emission scenario they assume is unclear and stated as 
άǳƴŘŜǊ ŀ ŎǳǊǊŜƴǘ ǎŎŜƴŀǊƛƻ ƻŦ ŦǳǘǳǊŜ ŜƳƛǎǎƛƻƴǎέΦ ¢ƘŜƛǊ ŜǎǘƛƳŀǘŜ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŎƘŀƴƎŜǎ ƛƴ ǎǘŀǘƛǎǘƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ 
an observed proxy derived from sea-surface temperatures. A number of articles have questioned both the statistical 
framing and the suitability of the proxy for AMOC strength, as well as some technical aspects of the methodology (see 
for example Ben-Yami et al., 2024; Terhaar, Vogt and Foukal, 2025). Other indicators have also been suggested, e.g., 
van Westen et al. (2024), which might offer progress in early warning of tipping events. Drijfhout et al., (2025) focus 
on physical mechanisms during an AMOC slowdown and find that the risk of a northern AMOC shutdown is greater in 
the current generation of climate models than previously thought but note that under slowly changing forcing the 
decline would be expected over 50-100 years, and so may not been seen in model experiments that stop at 2100. 
These contributions must be tensioned with other recent work, such as Baker J.A. et al. (2025) who recently identify 
an AMOC resilience to extreme greenhouse gas and North Atlantic freshwater forcings because of the stabilising 
effect of the Southern Ocean upwelling, which can balance the downwelling in the Pacific and Atlantic.  

Consequently, estimates vary strongly in the literature as to at which global warming levels tipping dynamics may be 
triggered. Resolving these uncertainties will take time, as climate models miss processes that simulate key 
mechanisms. In some cases (e.g., AMOC) the impacts of the tipping event may be strongly dependent on the 
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background global warming level. There are large uncertainties and contradictory estimates in the scientific literature 
on if and at what global warming levels tipping may occur, hence the values in table 2.8 based on one publication 
should be treated with caution. It is possible that some systems may be already close to tipping or may even have 
already crossed the threshold, which would lead to committed changes that play out over the following decades to 
centuries (Chandler et al., 2025; Drijfhout et al., 2025). Scientific evidence suggests that triggering tipping dynamics 
increases the impacts of climate change and makes adaptation more difficult as some tipping events, such as AMOC 
substantial weakening or collapse may change expected climate change over the UK and with it adaptation needs.  
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нΦр wŜǎŜŀǊŎƘ ŀŘǾŀƴŎŜǎΣ ƎŀǇǎ ŀƴŘ ƭƻƻƪƛƴƎ 
ŀƘŜŀŘ ǘƻ //w!р  

Since CCRA3-IA TR, climate research has made significant advances globally and provides new and better insight into 
key aspects of the weather and climate of the UK. Research advances have focussed on addressing a number of key 
known limitations and uncertainties. For UK climate change, this has particularly seen improved representation of 
high impact weather and climate extremes. This has been achieved through improved resolution of the models, 
allowing for more adequate representation of the meteorology and physical processes that underlie a number of key 
climate hazards, such as intense rainfall. Alongside these modelling improvements advances have been made in 
methodologies for analysis, such as development of storyline approaches which have supported impact relevant 
assessments of climate hazards. In this section a number of key advances since CCRA3-IA TR are summarised, as are 
the remaining key capability gaps in climate science to be further developed looking toward CCRA5. Table 2.9 below 
goes on to summarise current climate modelling capabilities and limitations. 

 

 

Key advances since CCRA3-IA TR: 

¶ The UK Climate Projections service UKCP Local has improved representation of local scale high-impact 

weather events, such as intense rainfall, through a set of high-resolution simulations. 

¶ UKCP Local now has simulations that run from the year 1981 through to 2080 continuously. The 

continuous 100-year data sets offer new insights about how variable local climates can be (Kendon, E., et 

al., 2023) and also allow UKCP Local to be used in a Global Warming Level (GWL) framework. 

¶ Additional model simulations in UKCP now allow assessment of a range of possible outcomes. This has 

improved understanding of uncertainties in climate projections, and permits evaluation of present and 

future climate hazards 

¶ Application of the UNSEEN methodology and Extreme Event Attribution have furthered our assessment of 

extremes for the UK including rate of change in extreme temperatures (Kay, G., et al. 2025) and storm 

hazards (Kew et al., 2024). 

¶ Development of storyline approaches for assessing risks from climate extremes has improved our 

understanding of potential consequences of climate change (Shepherd et al. 2018, Harvey et al., 2023, 

Arnell, 2024; Palmer et al., 2024). 

¶ Further improvements of historical observational datasets of the UK through the digitisation of archive 

collections, particularly for 19th century rainfall. 

¶ Large ensemble international modelling efforts are targeting uncertainties around individual climate 

forcings (Large Ensemble Single Forcing Model Intercomparison, LESFMIP, Smith et al. 2022) and 

representing internal climate variability and extremes (Single Model Initial-condition Large Ensemble, 

SMILE, Maher et al., 2021. 

¶ Regional Environmental Prediction modelling (Lewis et al. 2019) moves toward integrated environmental 

prediction at km-scale and has, for example, demonstrated the role of marine heatwaves on UK climate 

(Berthou et al., 2024). 

¶ Research is needed to develop plausible, time-dependent storylines of climate tipping points and their 

impacts in a warming climate, to inform a risk-management approach and to stress-test adaptation plans.  
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Key climate science and capability gaps: 

¶ AI and Machine Learning have advanced weather forecasting since CCRA3-IA TR, but more research is 

needed to apply these tools to climate projections. 

¶ Tipping points are hard to model accurately because key processes (like vegetation-fire interactions) are 

missing. Better observations, such as monitoring of ice sheets, vegetation, and ocean circulation, are 

essential. 

¶ High-resolution weather models improve the understanding of changes to extreme rainfall and tropical 

storms but often overestimate rainfall intensity. Improving how they simulate surface water flow is 

needed. 

¶ UK climate is shaped by both global and local factors. While there is high confidence that warming will 

bring more heatwaves, fewer cold spells and more intense rainfall extremes, predicting changes to storms 

and other rainfall characteristics is still uncertain. 

¶ Large-scale circulation and storm projections are still not robust. More focus is needed on understanding 

the North Atlantic climate system and the role of natural cycles. 

¶ Current climate models struggle to simulate key processes like jet stream shifts and storm development. 

Higher resolutions and better process representations are needed. 

¶ Standard flood risk estimation methods may underestimate future hazards by ignoring changes in rainfall 

patterns and storm clustering. New methods are needed. 

¶ Future risk assessments will need updated UK climate scenarios that reflect a wider range of emission 

pathways and use the latest high-resolution models. 

¶ Large ensembles are required to accurately estimate risks of extremes far in the tail of the distribution 

ŀƴŘ ΨōƭŀŎƪ ǎǿŀƴΩ ŜǾŜƴǘǎΦ 

¶ Uncertainties remain in Earth-system processes, such as carbon-cycle feedbacks and their impact on 

global and regional climate change. 

¶ The UK currently lacks a single point of access to data on the entire range of climate risk indicators. 
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Table 2.9: Climate models, their features, uses and limitations. 

Model Type Resolution Key Features Main Uses Limitations 

Global Climate 

Models (GCMs) 

~50-100 km Simulate the full Earth 

system (atmosphere, 

ocean, land, ice) 

Long-term global 

climate projections, 

IPCC assessments 

Too coarse to capture 

local detail or extremes; 

simplified representation 

of small-scale processes 

Regional 

Climate Models 

(RCMs) 

~10-25 km Focus on specific regions; 

use GCM outputs as input 

Detailed regional 

projections, impact 

studies 

Still rely on GCM 

boundary conditions; 

limited in capturing very 

local extremes 

Convection-

Permitting 

Models (CPMs) 

~1-4 km High-resolution; simulate 

storms and rainfall 

explicitly 

Local extremes (e.g., 

flash floods, intense 

storms), urban climate 

studies 

Computationally 

expensive; typically run 

for short time periods or 

small areas 

Coupled CPMs ~1-4 km High-resolution; 
examples include ICON 
(Icosahedral Non-
hydrostatic Model), and 
the Met Office UKV 
model  

Global to local 
extremes, coupling 
allows for a more 
realistic simulation of 
complex feedback 
processes 

Computationally very 
expensive; global 
coupled CPM typically 
run for less than two 
months  

Earth System 

Models (ESMs) 

~50-100 km Include biogeochemical 

cycles (carbon, nitrogen, 

etc.) 

Climate-carbon 

feedbacks, ecosystem-

climate interactions 

High complexity 

increases uncertainty; 

still limited in spatial 

resolution 

Simple Climate 

Models (SCMs) 

No spatial 

resolution 

Use simplified equations; 

fast to run 

Policy analysis, scenario 

testing, global 

temperature projections 

Cannot simulate regional 

impacts or extremes; 

oversimplified physical 

processes 

Spatial and time 
emulator 
models 

 Statistical tools that 
emulate the local 
responses of complex 
Earth System Models 
(ESMs) 

Quick and efficient 
regional assessments 
for impact analysis 

Build on complex ESMs, 
calibrated for each 
individual ESM;  

Palaeoclimate 

Models 

Varies Simulate past climates 

using proxy data 

Understanding past 

climate variability and 

model validation 

Limited by quality of 

proxy data 
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оΦм /ƘŀǇǘŜǊ ǎǳƳƳŀǊȅ  
Health and wellbeing encompasses all aspects of acute and chronic human health that are sensitive to changing 
weather and climate patterns, including their extremes. Outcomes span both physical and mental health, and include 
fatalities, injuries, hospitalisations, and exposures. The chapter assesses both the direct risk from weather, including 
heat, flooding, drought, storms, wildfires, and the indirect risk, via air pollution, infectious diseases, and food safety 
and nutrition. The purpose of this chapter is to consider the overall health burden of climate change to the UK, and 
how adaptation can reduce that burden. 

 

Risks to health and wellbeing identified in the Third Climate Change Risk Assessment ς Independent Assessment 
Technical Report (CCRA3-IA TR) persist and the need for action to address them is now more urgent. This is because 
of new evidence linking poor health and wellbeing to climate change, and because the increased warming in the last 
five years has led to stronger evidence linking climate change and health issues. Changes in substantial action to 
mitigate the risks have been limited or absent.  While the evidence base has evolved, there are still many gaps in our 
understanding. 

Risks arising from heat (H1) have been assessed as Critical action needed for the UK. Increases in heat and heat 
extremes pose a significant health threat, with specific evidence for England, Scotland, and Wales. This threat is 
apparent in outdoor and indoor settings and can threaten health and social care delivery.  

Risks to health from the climate change component of poor air quality (H3) needs critical investigation. While the 
total health burden from poor air quality is substantial, the component driven by physical climate change (e.g., high 
temperature) is highly uncertain owing to the deep interconnections between air pollutants and climate.  

It was determined there is more action needed across the UK for risks from other types of extreme weather (H2), 
climate-sensitive infectious diseases (H4), and health and social care delivery (H6). The UK is also facing an increased 
risk of flooding, which poses significant health risks to physical and mental health. Detection of new health-relevant 
pathogens and vectors in the last five years, especially in England, points toward a growing risk of future outbreaks of 

Headlines 

¶ Risks to health and wellbeing identified in the previous Climate Change Risk Assessment Technical Report, 
CCRA3-IA TR, persist and the need for action to address them is now more urgent, based on new 
evidence. 

¶ For health and wellbeing, the highest urgency risk is from heat (H1), where critical action is needed. 

¶ Substantial risks to the health and wellbeing of people also come from poor air quality (H3), which 
requires critical investigation, and from flooding (H2), new and existing climate-sensitive infectious 
diseases (H4) and from disruptions to health and social care delivery (H6), where more action is needed. 

¶ Across all risks to health and wellbeing, heat acts as a compounding hazard. 

¶ Young children, elderly people, pregnant people, people on low incomes, and people with underlying 
health conditions were consistently the most vulnerable groups to all risks assessed as needing critical 
action or critical investigation. 

¶ Insufficient evidence is available for deep assessment of cause-specific mortality (mortality broken down 
by specific diseases or injuries), non-lethal health outcomes, or chronic health outcomes from delayed or 
long-exposures (years to decades) to hazards. 

¶ Assessment of health benefits from adaptation measures is limited because many are not yet in place, 
are too new to evaluate properly, or lack suitable assessment methodologies. The strongest evidence of 
benefit comes from building design, greening co-benefits, and adverse weather messaging. 
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diseases, including West Nile virus, dengue, chikungunya, and tick-borne encephalitis. Given a strong association 
between certain food-borne and water-borne diseases with temperature, the risk of outbreaks for these types of 
diseases is expected to increase as temperatures in the UK rise.  

The evidence base gathered was considered comprehensive for the health risks related to heat (H1), other extreme 
events (H2), and health and social care delivery (H6). The highest quality of evidence focused on population 
exposures, or overall deaths related to these risks. However, this evidence generally did not specify the cause of 
death, such as respiratory or heart failure. Evidence was considerably weaker for non-lethal health impacts, or 
delayed health impacts associated with long climate exposures. 

There is more evidence to determine the magnitude and trend for risks in the current climate than for future 
scenarios, especially when considering adaptation. There is an urgent need for studies projecting health hazards 
under future climate scenarios, especially for climate-sensitive infectious diseases (H4), and to a lesser extent for food 
safety and nutrition (H5). Scenarios that include different potential adaptation pathways are extremely difficult to 
construct, and as such are largely absent across risks.  

Across all risks to health, heat (H1) acts as a compounding hazard. Indoor and outdoor adaptation strategies that 
address this risk will, in general, reduce the other health threats explored across this chapter. Heat changes land 
processes, increasing flooding and drought exposure (H2), altering air quality contaminants and exposure (H3), 
helping infectious diseases spread and grow (H4), including through food safety (H5), and disrupting health and social 
care delivery (H6). 

Critical action for adaptation was identified in the most vulnerable groups across all risks. These include young 
children, elderly people, pregnant people, people with outdoor livelihoods, people on low incomes and those with 
underlying health conditions. Adaptation measures that target these groups are needed, including associated 
infrastructure such as childcare facilities, schools, hospitals, and social care.  

Adaptation interventions which promote use of green and blue spaces create opportunities for better physical and 
mental health. Green infrastructure, such as urban trees, woodlands, and parks, can serve as natural buffers against 
climate change and extreme weather, reducing higher temperatures felt in built-up areas (known as urban heat island 
effects), reducing the risks of surface flooding, and filtering out harmful air pollutants. Climate adaptation strategies 
that enhance the quality, equity, and access of green infrastructure can act as a dual solution for climate resilience 
and public health. 
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Table 3.1: List of risks and urgency scores for Health and Wellbeing by country. Details of how the scores in this table were calculated 

are in the Methods Chapter.  

 

ID Risk   Present 2030 2050 2080 Urgency 

H1 Risks to people from 

heat 

UK VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

CAN 

England VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

CAN 

Northern Ireland M 
  ω 

M 
  ω 

H 
  ω 

H 
  ω 

CI 

Scotland VH 
  ω 

VH 
  ω ω 

VH 
  ω ω 

VH 
  ω ω 

CAN 

Wales H 
  ω ω 

VH 
  ω ω 

VH 
  ω ω 

VH 
  ω 

CAN 

H2 Risks to people from 

extreme weather, 

excluding heat 

UK H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

MAN 

England H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

MAN 

Northern Ireland H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

MAN 

Scotland H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

MAN 

Wales H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

MAN 

H3 Risks to people from 

changes in air quality 

UK VH 
  ω 

VH 
  ω 

VH 
  ω 

VH 
  ω 

CI 

England VH 
  ω 

VH 
  ω 

VH 
  ω 

VH 
  ω 

CI 

Northern Ireland VH 
  ω 

VH 
  ω 

VH 
  ω 

VH 
  ω 

CI 

Scotland VH 
  ω 

VH 
  ω 

VH 
  ω 

VH 
  ω 

CI 

Wales VH 
  ω 

VH 
  ω 

VH 
  ω 

VH 
  ω 

CI 

H4 Risks to people from 

climate-sensitive 

infectious diseases 

UK M 
  ω ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

England M 
  ω ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Northern Ireland M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Scotland M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Wales M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 
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H5 Risks to food safety 

and nutrition 

UK M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

England M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Northern Ireland M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Scotland M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Wales M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

H6 Risks to health and 

social care delivery 

UK H 
  ω ω 

M 
  ω ω 

H 
  ω ω ω 

H 
  ω ω 

MAN 

England H 
  ω ω 

M 
  ω ω 

H 
  ω ω ω 

H 
  ω ω 

MAN 

Northern Ireland M 
  ω ω 

M 
  ω ω 

M 
  ω ω 

H 
  ω ω 

MAN 

Scotland H 
  ω ω 

M 
  ω ω 

M 
  ω ω 

H 
  ω ω 

MAN 

Wales M 
  ω ω 

M 
  ω ω 

M 
  ω ω 

H 
  ω ω 

MAN 
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оΦн wƛǎƪǎ ǘƻ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎ 

3.2.1 Risks to people from heat ς H1 

This risk considers the current and future risk from extreme heat to the health and wellbeing of individuals. The risk 
from extreme heat to health and social care delivery (H6), and to buildings and communities (BE1), are considered 
separately. Nonetheless, their interdependency means that some adaptation solutions would benefit all of them. 
Risks from other extreme weather (flooding, drought, wildfire and cold) are covered in H2.  

 

  

Headlines 

¶ Heat is a significant threat that is likely to be exacerbated under climate change. Currently, UK annual 
heat-related deaths range from 1,400 to 3,000. They are projected to rise to 1,500-4,000 in the 2030s, 
3,000-10,000 in the 2050s, and around 9,000 in the 2080s. Population change could double or triple these 
estimates at the end of the century. 

¶ Evidence for all-cause mortality risk is strong, and evidence for some disease-specific causes is 
strengthening, such as cardiovascular, renal, respiratory, dementia, and acute mental health conditions. 
More evidence is needed on long-term exposures for chronic illness, which is potentially significant. 
Linking primary care and health cohort data to weather and climate exposure data is needed to assess 
the evidence base for other diseases. 

¶ Over-65s, young children, urban residents, the socioeconomically deprived, pregnant people, those with 
underlying health conditions, and outdoor workers are the most vulnerable groups in the population. 

¶ Adverse Weather and Health Plans are in place in England and Scotland and are likely to be advantageous 
for Wales and Northern Ireland, as they are projected to face high to very high risk from the 2050s 
onward. Urban design, such as building ventilation, and urban forests, are strong adaptation strategies 
for improving heat-related health. 

¶ The magnitude and urgency score of this risk has mostly increased since CCRA3-IA-TR as there is stronger 
evidence on disease-specific health outcomes. 
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Table 3.2: Urgency scores for H1 Risks to people from heat. Details of how the scores in this table were calculated are in the Methods 

Chapter. 

 

ID Risk   Present 2030 2050 2080 Urgency 

H1 Risks to people from 

heat 

UK VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

CAN 

England VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

VH 
  ω ω ω 

CAN 

Northern Ireland M 
  ω 

M 
  ω 

H 
  ω 

H 
  ω 

CI 

Scotland VH 
  ω 

VH 
  ω ω 

VH 
  ω ω 

VH 
  ω ω 

CAN 

Wales H 
  ω ω 

VH 
  ω ω 

VH 
  ω ω 

VH 
  ω 

CAN 

 

оΦнΦмΦм 9ǾƛŘŜƴŎŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

Current and future drivers of risk 

High temperatures can contribute to diseases (e.g., cardiovascular, respiratory, renal, skin) (Parker, Mo and Goodman, 
2022; Mitchell et al., 2024) and can lead to thousands of deaths in the UK every year. They can also influence the 
efficacy of medications (e.g., antidepressants), impact wellbeing via altering socialising and sleep patterns (Godwin et 
al., 2025) and increase domestic and societal violence rates (Hanlon et al., 2021). Heat increases suicide risk (twice the 
risk at 32 °C versus 22 °C) and can exacerbate the symptoms and medication side effects of psychiatric illness, an 
illness that affects 16% of the UK population (Environmental Audit Committee, 2023)Φ IŜŀǘ Ǌƛǎƪǎ ǘƻ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘ 
and wellbeing are increasing due to climate change (as heatwaves become more frequent and intense; see State of 
ǘƘŜ /ƭƛƳŀǘŜ ŎƘŀǇǘŜǊύΣ ƛƴŎǊŜŀǎƛƴƎ ŜȄǇƻǎǳǊŜ όŜΦƎΦΣ ƳƻǊŜ ǇŜƻǇƭŜ ƛƴ ŎƛǘƛŜǎ ƻǊ ϦǳǊōŀƴ ƘŜŀǘ ƛǎƭŀƴŘǎέ ǘƘŀǘ ŀǊŜ ƘƻǘǘŜǊ ǘhan rural 
areas), and increasing population vulnerability (e.g., due to ageing and increasing prevalence of long term conditions). 
Iƻǘ άǎǳƳƳŜǊ Řŀȅǎέ ŀƴŘ άǘǊƻǇƛŎŀƭ ƴƛƎƘǘǎέ όǿƘŜǊŜ ƻǾŜǊƴƛƎƘǘ ǘŜƳǇŜǊŀǘǳǊŜ ǊŜƳŀƛƴǎ ŀōƻǾŜ нл ϲ/ύ ǇƻǎŜ Ǌƛǎƪǎ ǘƻ ƘǳƳŀƴ 
health and wellbeing, and they are increasing. Tropical nights are rare in the current climate, but southern England 
and Wales are projected to have an annual average of up to five a year at 4 °C of global warming (Hanlon et al., 2021) 
and this could be even higher during an extreme hot year (see Fig.1.3 in State of the Climate chapter). 

Vulnerability: The very young, older people, people suffering from mental health disorders, and pregnant people are 
more vulnerable to heat due to having lower physiological capacity (e.g., sweating), lower perception of heat risk, and 
the need  to control their body temperature (Thompson et al., 2024; Nisa and Mahase, 2025). Heat also increases the 
risk of adverse pregnancy outcomes (Lakhoo et al., 2025). People who have disabilities or underlying health conditions 
(e.g., cardiovascular, lung, heart, and kidney diseases, diabetes, multiple sclerosis, autonomic nervous system issues, 
and spinal cord injuries) are also vulnerable (NPC 2023). Those older than 75 are more likely to have pre-existing 
health conditions, making them vulnerable due to both old age and underlying disease. Low-income communities are 
also vulnerable, as they tend to live in areas with less green space (which helps reduce heat exposure), and they may 
have less resources to afford fans or air conditioners compared to wealthier communities. Those who undertake hard 
labour, especially when working outdoors, are also vulnerable (Autonomy Institute, 2023). In addition, there is 
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increasing evidence of socioeconomic and structural inequalities in the impact of heat, which are strongly associated 
with differences in housing and working conditions. Population groups experiencing deprivation, such as ethnic 
minorities, may be more exposed to heat due to their housing and working environments (Thompson et al., 2025).  

Risk Interactions: Heat exacerbates poor air quality (H3), increases the spread of some infectious diseases (H4), 
threatens food safety (H5), and can affect healthcare delivery (H6). Prolonged heat when combined with lack of 
precipitation can also lead to drought, which carries additional health risks, mainly due to the impact on drinking 
water supplies. People's physical exercise may be restricted by extreme heat, and those undertaking or spectating 
sport face a higher risk of heat stress and heat stroke (DCMS, 2025). Extreme heat is also likely to severely affect the 
workforce, volunteers and coaches at sporting and physical activity events. However, moderate increases in 
temperature may benefit outdoor activity and increase usage of green and blue spaces.  

Assessment of current magnitude of risk 

The current magnitude of the risk is Very High for England and Scotland, high for Wales, and Medium for Northern 
Ireland, justified primarily by independent empirical heat-related mortality estimates. UK annual heat-related 
mortality was, on average, 1,400 deaths a year in the period 1990-2019 (Figure 3.1) (Jenkins et al., 2022), with around 
800 in England and Wales (2000-2019 period) (Gasparrini et al., 2022).  

 
Figure 3.1. Empirical and projected UK heat-related mortality, assuming no population or adaptation change in future. The 1990-2019 value 
is based on Jenkins et al., 2022, whereas England values in 2022, 2023 and 2024 are from the corresponding UKHSA annual reports. 
Projections relate to the high warming scenarios in the 2030s, 2050s and 2080s under the CCRA4 climate framing, and are based on (Jenkins 
et al., 2022; Murage et al., 2024; Masselot et al., 2025). Error bars indicate the 95% confidence intervals.  
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Assessment of future magnitude of risk 

In the 2030s central warming scenario, annual UK heat-related deaths are projected to rise to around 2,400 (Jenkins 
et al., 2022). Population growth would increase this to 2,500 deaths, but adaptation could limit this increase to 1,500 
deaths. In the 2030s high scenario, heat-related deaths are projected to be 1,500-4,000 a year, assuming no 
population or adaptation change (Figure 3.1). Population growth would amplify this, and adaptation would decrease 
this (Jenkins et al., 2022). 

No heat-mortality estimates are available for the 2050s central scenario, so the urgency score is based on 
interpolation between other scenarios in the 2030s and 2050s. In the 2050s high scenario, annual heat-related deaths 
are projected to be 3,800-10,000 a year (Figure 3.1). High population growth would increase this number, but 
adaptation would reduce this to 2,200 even with population growth (Jenkins et al., 2022). 

No estimates are available for the 2080s low and central scenarios, but annual heat-related deaths are expected to be 
in the high thousands given the other values in the 2050s and 2080s. In the 2080s high scenario, annual heat-related 
deaths are projected to be around 9,000 assuming no population or adaptation change (Figure 3.1). Demographic 
change or population growth would increase this to 10,000-18,000, suggesting a doubling or even tripling of mortality 
(Cole et al., 2023). Adaptation to increasingly hot temperatures, including individual behaviour, environment, and 
public health systems, could reduce this number to around 3,400 (Jenkins et al., 2022). These projections are 
significantly influenced by assumptions of population growth and ageing, as well as the extent of global warming and 
adaptation. 

Studies show that among all heat-related causes of mortality, heat related-cardiovascular and respiratory disease will 
have the largest future increases, followed by renal disease, drowning and mental health problems (small to medium 
increases) (Mitchell et al., 2024). Renal disease, sleep and cognitive disorders may be particularly susceptible to 
persistent exposure to heat over years or decades, whilst skin cancer incidence may also increase due to behaviour 
adaptation to heat with increased exposure to UV radiation. More research is needed to understand the impacts on 
chronic health from repeated, persistent, or long-exposure (years to decades) to heat (Mitchell, 2025). There is 
evidence such exposure can lead to progression of neurological disease, for instance epilepsy and stroke (Gulcebi et 
al., 2025).  

Level of preparedness for risk 

The National Adaptation Programme (NAP) is an important mechanism to inform and promote the actions needed to 
increase heat adaptation (Defra, 2024c), but the Third National Adaptation Programme (NAP3) does not define 
actions at scale to adapt and instead focuses on research needs. While England and Scotland have implemented 
Adverse Weather and Health Plans (Public Health Scotland, 2024; UKHSA, 2025a (AWHP)), their effectiveness in, for 
instance, significantly reducing heat mortality, remains to be evaluated. Wales and Northern Ireland do not have 
equivalent plans. The Office for National Statistics (ONS) is leading a Climate and Health in Official Statistics project 
(2022-2026) with UKHSA (ONS, 2024), to estimate local-level impacts. This includes, for example, from extreme 
weather events, heat-related mortality, non-communicable diseases, respiratory illnesses, and mental health. 

Policies and plans to address heat risks to people are mostly reactive rather than proactive (Howarth, 2024). The 
public, and specifically the vulnerable, often do not recognise their risk and there is limited awareness of protective 
behaviours against heat (British Red Cross, 2021, 2023). 

Assessment of the evidence base and evidence gaps 

The risk scores are informed by heat-mortality evidence, but not evidence on morbidity. This is mostly due to data 
scarcity of e.g., GP data. There is limited evidence of the health impacts of chronic heat exposure, and long datasets 
will be needed to study them. Future projections focused on changes in exposure and vulnerability are missing, 
(UKHSA, 2024e (HECC chap.2)). 
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Box 3.1 Opportunities for health and wellbeing in the UK 

As the UK adapts to a changing climate, a growing body of evidence suggests some health and wellbeing benefits 
can emerge from adaptation actions. These arise via reducing risks and taking advantage of opportunities 
associated with our changing climate. One area for such opportunity is adaptation to support increased use of, and 
access to, green and blue spaces. Green spaces include parks, gardens and forests, while blue space refers to rivers, 
lakes, canals and coasts. Adaptation measures can serve to help maximise the health and wellbeing benefits of 
green and blue spaces as the climate changes. It is important to highlight that whilst these co-benefits and 
opportunities exist, the overarching impacts of climate change on health are largely adverse (H1-H6). 

Current and future drivers of opportunity: Climate change adaptations that increase access to green and blue 
spaces present both opportunities and risks for health and wellbeing through increased potential for outdoor 
recreation and active travel. Warmer weather may encourage greater use of natural spaces; however, antagonistic 
effects, such as increased rainfall and stronger winds, could reduce this trend. Adaptation measures may therefore 
support increased opportunities for associated health and wellbeing benefits and/or help to mitigate adverse 
impacts of climate change on outdoor recreation and active travel. Adaptation measures may also interact with 
existing vulnerabilities, including significant potential to exacerbate health inequalities. For example, accessibility of 
green and blue spaces tends to be lower for ethnic minority and low-income communities (Boyd et al., 2018; 
Natural England, 2025). While the (limited) current evidence available for the UK suggests a linear association with 
warmer days associated with greater physical activity through outdoor recreational visits to natural environments, 
extreme heat is likely to act as a deterrent to this activity (and similarly for active travel), especially for more 
vulnerable groups such as older people and those with existing chronic diseases. It is not as clear how many of the 
other weather patterns could change outdoor physical activities, but there are several feasible links.  

Assessment of current opportunity: Increased access to blue and green spaces offers significant co-benefits. Green 
and blue space access can deliver a range of physical and mental health benefits such as reducing chronic stress 
and encouraging exercise (White et al., 2020; Browning et al., 2022). Interventions relating to urban greening 
include increasing the quantity of green infrastructure such as urban trees, parks and gardens as well as creating a 
network of connected parks and green spaces (Sharifi et al., 2021). Evidence of improved health related to green 
spaces from other countries found lower rates of cardiovascular disease, stroke, and mood disorders, with 
exposure to trees being particularly important (Nutsford, Pearson and Kingham, 2013; Astell-Burt and Feng, 2019; 
Seo et al., 2019). Trees have been indicated as particularly beneficial ς studies of experimental exposure of 
individuals (e.g., ƛƴ ΨŦƻǊŜǎǘ ōŀǘƘƛƴƎΩ ƛƴǘŜǊǾŜƴǘƛƻƴǎύ ŘŜƳƻƴǎǘǊŀǘŜ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ōƭƻƻŘ ǇǊŜǎǎǳǊŜΣ ƘŜŀǊǘ ǊŀǘŜ ŀƴŘ ŎƻǊǘƛǎƻƭ 
and improvements in negative emotions such as anger, confusion, depression, and fatigue (Cheng et al., 2021; 
Caryl et al., 2025). Increased recreational visits to blue spaces (inland and coastal environments with water) also 
creates health and wellbeing benefits (White et al., 2020). 

Physical activity during leisure visits to green and blue spaces increases with rising temperature, while wind speed 
has a negative impact, and precipitation shows no clear association (Elliott et al., 2019). While warmer 
temperatures may initially encourage more physical activity, this may reverse under extreme heat, especially for 
vulnerable groups such as older adults, those with existing chronic diseases and those with high Body Mass Index 
(An et al., 2020; Bernard et al., 2021). 

Assessment of future opportunity: Given the limited evidence, the magnitude of the opportunity for outdoor 
recreation and active travel health co-benefits of adaptation actions in 2050s and 2080s is unclear. There is no 
specific evidence to inform this, but there may be increasing opportunity by 2080s, as overall higher temperatures 
by this time could lead to greater opportunities via outdoor recreation and active travel. However, the net effect 
accounting for any adverse impacts of extreme heat is unknown.  

Level of preparedness for opportunity: There are likely to be health benefits of adaptation specific to this 
opportunity, for example in terms of ensuring the quality and public trust in outdoor swimming waters, given that 
perception of quality impacts on recreational use. There are also well-established barriers to green/blue space 



  

 

 
CCRA4-IA Technical Report: Health and Wellbeing 157 

 

access, including physical constraints and broader social determinants (Boyd et al., 2018; Natural England, 2025). 
Delivering social and physical environmental adaptations that serve to improve accessibility would be likely to 
capitalise on the opportunities presented. 

Assessment of the evidence base and evidence gaps: Urban green and blue spaces offer critical adaptation 
functions, and there is a large volume of evidence on how increased green/blue space accessibility might deliver 
health and wellbeing benefits.  

Interventions can involve environmental/infrastructure changes and/or social, educational or health service 
programmes (Hunter et al., 2019). Nature-based social prescribing programmes provide pathways to promote and 
support green/blue space access and related activities for individuals with a range of health conditions or risk 
factors, and recent large-scale evaluations indicate effectiveness for mental health specifically (Defra, 2024b). For 
example, the NHS Forest delivers an array of interventions aimed at increasing green/blue spaces, biodiversity and 
tree cover on healthcare sites to promote wellbeing (Centre for Sustainable Healthcare, 2026). The tree equity 
score tool allows for a targeted assessment of where best to plant trees in built environments, to promote positive 
health and reduce inequalities (Woodland Trust, American Forests, and Centre for Sustainable Healthcare, 2023). 

However, further evidence on the complex interaction of different weather conditions, including wind and rain, on 
nature access, outdoor recreation and active travel is required. Given the importance of local environments, 
cultures and socio-economic characteristics in shaping these relationships, evidence is required that is specific to 
the UK and the devolved administrations. 

 

оΦнΦмΦн 9ƴƎƭŀƴŘ 

Assessment of current magnitude of risk 

Current risk is Very High, up from high in CCRA3-IA TR (which was the highest risk level at that time). There are 
thousands of heat-related deaths per year (3,000 in 2022; 2,300 in 2023; 1,300 in 2024) (UKHSA, 2024k, 2025c, 
2025d), equivalent to two to five heat deaths per 100,000 people a year. The leading causes for heat-mortality in 
нлнп ǿŜǊŜ ǘƘŜ ŜȄŀŎŜǊōŀǘƛƻƴ ƻŦ ŀƭƭ ŎƛǊŎǳƭŀǘƻǊȅ ŘƛǎŜŀǎŜǎΣ ŘŜƳŜƴǘƛŀ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎΣ ŀƴŘ ƛƴŦƭǳŜƴȊŀ ŀƴŘ ǇƴŜǳƳƻƴƛŀ 
(UKHSA, 2025d). Heat-related mortality is generally higher in London and South East England due to a combination of 
climate, urban heat island effect, large population and socioeconomic factors such as deprivation and inequalities in 
greenspace access (Gasparrini et al., 2022; Konstantinoudis et al., 2022; Cole et al., 2024; Jackson and Noushad, 2024; 
Simpson, Brousse and Heaviside, 2024). 

On days above 23 °C, there were three additional GP consultations and nine additional prescriptions per 1,000 
registered NHS patients in the period 2007-2019 (Fahr et al., 2025). Hospital accident and emergency attendances 
surged on hot days (Fahr et al., 2025); and hospital admissions for infectious, metabolic, cardiovascular, respiratory 
and renal diseases, dementia, cancer, and injuries, increased with high temperatures (Gong, Part and Hajat, 2022; 
Rizmie et al., 2022; Agewall et al., 2023; Hajat et al., 2024). In particular, there were 110 to 120 heat-related dementia 
hospital admissions in 2009 (Gong, Part and Hajat, 2022)Φ ²ƘƛƭŜ ǘƘƛǎ ƛǎ ōŀǎŜŘ ƻƴ 9ƴƎƭŀƴŘΩǎ ŜǾƛŘŜƴŎŜΣ ǎƛƳƛƭŀǊ ǘǊŜƴŘǎ 
may apply to the other devolved administrations (ONS, 2022).  

Assessment of future magnitude of risk 

Future risk remains Very High. In the 2030s high scenario, assuming no population change or adaptation, projected 
heat-related mortality is 3,100 deaths a year (Murage et al., 2024). This represents a 41% increase from the average 
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annual heat mortality in the period 2022-2024. Regions most at risk include Greater London, the South East, East of 
England, the West Midlands, Yorkshire, and Greater Manchester (Jenkins et al., 2022; Murage et al., 2024). 
Considering a high climate change scenario, and assuming an increase in prevalence of dementia but no increases in 
adaptation, dementia hospital admissions are projected to increase to around 400-500 a year (Gong, Part and Hajat, 
2022). Most of these increases come from the 75-84 and 85+ age groups.  

In the 2050s high scenario, heat-related mortality is projected to be around 7,500 a year (i.e., 13 deaths per 100,000 
people), with the highest mortality rate in the East of England (Murage et al., 2024). In the 2080s high scenario, 
climate change and urban sprawl combined with the expected population increase mean regions in Southern and 
Central England will likely experience 13,400 more annual heat-related deaths than the recent past (Jenkins et al., 
2022). 

Level of preparedness for risk 

England's Adverse Weather and Health Plan (UKHSA, 2025a) includes the Heat-health Alert Service, jointly provided 
by UKHSA and the Met Office from June to September, to forewarn health and social care professionals of high 
temperatures that may affect public health. However, awareness of the alerts varies, and ǘƘŜ ƘŜŀƭǘƘ ǎŜŎǘƻǊΩǎ ǊŜǎǇƻƴǎŜ 
to heatwaves is affected by competing priorities such as infection control, electric fan usage and patient safety 
(Brooks et al., 2023). Evidence on the effectiveness of the plan is lacking. Adaptation in prisons and schools has been 
required by the Ministry of Justice (Ministry of Justice, 2024) and the Department for Education (School Building 
Requirements for resilience to 2 °C and adaptation to 4 °C warming)(Centre for Sustainable Healthcare, 2026), 
respectively. 

Box 3.2 Opportunities for health and wellbeing in England 

There are ongoing efforts in England to improve the quality and access of blue and green spaces. The Environment 
Improvement Plan (Defra, 2025b) for England is underway, with notable progress through the Green Infrastructure 
Framework (Natural England, 2023) and associated Standards. A key recommendation is that all residents should 
live within a 15-minute walk of high-quality green or blue space (Defra, 2025b). Urban forests can help reduce 
heat-health impacts and have been estimated to avoid around 150 heat attributable deaths from 2015ς2022 in 
London (Taylor et al., 2024). In parallel, the National Planning Policy Framework (DLUHC, 2024) was revised in 
response to the Levelling-up and Regeneration Act 2023 (HM Government, 2023), further aligning spatial planning 
policy with climate resilience and social equity goals. The framework recognises economic, social (e.g., healthy 
communities) and environmental (e.g., adapting to climate change) objectives as equally important and outlines 
how planning and decision-making should be made to favour sustainable development. Together, these initiatives 
support climate adaptation while enhancing public health, wellbeing, and environmental quality. 

Evaluation of urgency score 

There is less information on planned adaptation from the 2050s onwards. Due to the Very High projected risk and the 
fragmented policy responses, critical action is needed. This score is given with High confidence, given the quantitative 
evidence from past heatwave impacts in England and robust projections on future impacts.  
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Table 3.3: Urgency scores for H1 Risks to people from heat for England. Details of how the scores in this table were calculated are in the 
Methods Chapter. 

 

England 

H1 Risks to people from heat. 

 Present 2030 2050 2080 

  Central High Central High Low Central High 

No adaptation VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

With adaptation  VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

VH 

  ω ω ω 

Urgency scores CAN CAN  CAN   MAN  

Overall urgency 

score 
CAN 

 

оΦнΦмΦо bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ  

Assessment of current magnitude of risk 

Current risk is Medium due to evidence showing around seven heat-related deaths in the July 2018 heatwave and, on 
average, two deaths a year in the 1981-2000 period (Kennedy-Asser et al., 2025). These numbers are equivalent to 0.1 
to 0.4 heat deaths per 100,000 people. Another study suggested potentially no heat-related deaths in summers 1991-
2018, but with uncertainty (Huang et al., 2020). 

Assessment of future magnitude of risk 

Future magnitude from the 2050s onward is High. In the 2050s, heat-related mortality is projected to be around 16 
deaths a year (0.8 per 100,000 people), considering both climate and population change (Kennedy-Asser et al., 2025). 
In the 2080s, this is projected to increase to 22 deaths a year (0.8 per 100,000) in a low climate scenario, and 98-108 
deaths (about 4 per 100,000 people) in a high climate scenario (Jenkins et al., 2022; Kennedy-Asser et al., 2025). 

Level of preparedness for risk 

There is no heatwave plan in Northern Ireland. The Building Regulations, under review by the Building Regulations 
Advisory Committee convened by the Department for Finance, limit internal thermal gains and require adequate 
ventilation in all buildings (Department of Finance, 2023). The Department of Communities is developing a new 
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Housing Strategy that will set out targets for new homes. Housing retrofitting is being explored by cities including 
Belfast City Council (Belfast City Council, 2024). These consultations and strategies remain to be concluded and 
finalised. The urgency scores are unchanged unless these are implemented.  

Box 3.3 Opportunities for health and wellbeing in Northern Ireland 

Evidence from the Connswater Community Greenway in Belfast suggests there are mental and physical health 
benefits of urban green/blue space accessibility in the context of urban greenways, including facilitating physical 
activity (Wang et al., 2023, 2024). The Environmental Improvement Plan for Northern Ireland (DAERA, 2024a) aims 
for everyone to connect with and enjoy greenspaces. By 2028, the aim is to have a community trail network and 
green/blue places plan in all district council areas, along with new fit for purpose outdoor recreation legislation. 

Evaluation of urgency score 

For current and the 2030s, this projection has changed from High in CCRA3-IA TR, to Medium, due to two new studies 
both projecting fewer than 10 heat-related deaths per year. Before, there was one study that showed around 20 heat-
related deaths (Hajat et al., 2014). Confidence is Low reflecting this disagreement and a small number of studies. 

Table 3.4: Urgency scores for H1 Risks to people from heat for Northern Ireland. Details of how the scores in this table were calculated are 
in the Methods Chapter. 

 

Northern Ireland 

H1 Risks to people from heat. 

 Present 2030 2050 2080 

  Central High Central High Low Central High 

No adaptation M 

  ω 

M 

  ω 

M 

  ω 

H 

  ω 

H 

  ω 

H 

  ω 

H 

  ω 

H 

  ω ω 

With adaptation  M 

  ω 

M 

  ω 

H 

  ω 

H 

  ω 

H 

  ω 

H 

  ω 

H 

  ω ω 

Urgency scores FI FI  CI   FI  

Overall urgency 

score 
CI 
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оΦнΦмΦп {ŎƻǘƭŀƴŘ 

Assessment of current magnitude of risk 

Current risk is Very High. There are tens to hundreds of heat-related deaths a year, with three out of the four years 
since 2021 having over 140 deaths (e.g., 160 in 2022). These are equivalent to 0.3 to 3 deaths per 100,000 people 
(Public Health Scotland, 2025b). A 4% to 7% increase in mortality risk is observed during extreme heat (Wan et al., 
2022). Worsened air quality (H3) was recorded in Scotland in recent heatwaves ό{ŎƻǘƭŀƴŘΩǎ 9ƴǾƛǊƻƴƳŜƴǘΣ нлннύ, which 
could have exacerbated the health impact of heat. 

Assessment of future magnitude of risk 

Future risk is Very High. In the 2030s, assuming no population change, heat-related mortality is projected to be 
around 150 deaths a year (three deaths per 100,000 people (Murage et al., 2024)). In the 2050s, this is projected to 
increase to 410 deaths a year (8 deaths per 100,000 (Murage et al., 2024)). In the 2080s, Scotland is projected to have 
around 420 more annual heat deaths than in the past few years (Jenkins et al., 2022). 

Level of preparedness for risk 

Public Health Scotland has an Adverse Weather and Health Plan for 2024-2027 that covers heat (Public Health 
Scotland, 2024). It includes developing a real-time surveillance system, scoping potential development of heat-health 
alerts, developing a collection of guidance for health professionals and training staff, among others. The third Scottish 
National Adaptation Plan (SNAP3) (Scottish Government, 2024c), sets out other on-going activities, including 
regulating the design and construction of new homes or buildings to avoid overheating; building resilience of school 
estates through the £2 billion Learning Estate Investment Programme (LEIP); and providing heat adaptation 
information for households and businesses on the Ready Scotland website. 

Box 3.4 Opportunities for health and wellbeing in Scotland 

A Public Health Scotland study on access to greenspace during the COVID-19 pandemic brought together surveys 
which registered between 70% and 90% agreement that greenspaces benefit mental health, regardless of income 
group (Public Health Scotland, 2022). But there are inequalities in accessibility of coastal blue space specifically. 
There is evidence from England that physical activity in green spaces increases with increasing temperature, and 
ƛǘΩǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ōŜƭƛŜǾŜ ǘƘƛǎ ǿƛƭƭ ōŜ ǘƘŜ ǎŀƳŜ ƛƴ {ŎƻǘƭŀƴŘΦ The Scottish National Planning Framework (Scottish 
Government, 2024b)Σ ǎǳǇǇƻǊǘǎ ǇƭŀƴƴƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ΨƭƛǾŜŀōƭŜ ǇƭŀŎŜǎΩ ǿƘƛŎƘ ŀƛƳ ǘƻ ƛƳǇǊƻǾŜ ƭƛŦŜƭƻƴƎ ƘŜŀƭǘƘ 
and wellbeing and reduce health inequalities. One of four priorities for the National Transport Strategy (Transport 
Scotland, 2020) is to improve health and wellbeing by supporting people to choose active travel. 

Evaluation of urgency score 

Risk is Very High for current and all future time periods. Current risk has changed from High in CCRA3-IA TR to Very 
High due to new evidence from a comprehensive report; however, the confidence remains Low because the heat-
related deaths in this report straddle between tens and over a hundred. There is Medium confidence for future 
periods due to limited evidence. Implemented adaptation is limited, and critical action is needed.  
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Table 3.5: Urgency scores for H1 Risks to people from heat for Scotland. Details of how the scores in this table were calculated are in the 
Methods Chapter. 

 

Scotland 

H1 Risks to people from heat. 

 Present 2030 2050 2080 

  Central High Central High Low Central High 
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  ω ω 
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  ω ω 
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With adaptation  VH 

  ω ω 

VH 

  ω ω 

VH 

  ω ω 

VH 

  ω ω 

VH 

  ω ω 

VH 

  ω ω 

VH 

  ω ω 

Urgency scores CI CAN  CAN   MAN  

Overall urgency 

score 
CAN 

 

оΦнΦмΦр ²ŀƭŜǎ 

Assessment of current magnitude of risk 

Current risk is High. There are around 30 heat-related deaths per year (Gasparrini et al., 2022). A 2024 heat episode 
saw above-average levels for all-cause mortality, 999 calls for seizures, psychological and psychiatric A&E 
attendances, and GP consultations for heat stroke(Public Health Wales, 2025b, 2025a).  

Assessment of future magnitude of risk 

Future risk is assessed to be Very High. In the 2030s high scenario, assuming no population change, heat-related 
mortality is projected to be around 240 deaths a year (eight deaths per 100,000 people (Murage et al., 2024)). In the 
2050s high scenario, this is projected to increase to 590 deaths a year (19 per 100,000 people). In the 2080s high 
scenario, Wales is projected to have 710 more annual heat deaths than in the near past (Jenkins et al., 2022). Urban 
ŀǊŜŀǎ ŜȄǇƻǎŜŘ ǘƻ ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘ ŎƻǳƭŘ ƘŀǾŜ ŀ пΦр ϲ/ ƛƴŎǊŜŀǎŜ ƛƴ ΨǇŜŀƪ ƘŜŀǘ ǎǘǊŜǎǎΩ (Huang et al., 2024).  

Level of preparedness for risk 

Public Health Wales provides hot weather public health guidance on their website to target groups, is improving 
climate-health surveillance (Public Health Wales, 2025b, 2025a), and is developing an Adverse Weather and Health 
Plan for Wales. Transport for Wales plans to develop heatwave communication plans for customers and colleagues 
and consider nature-based methods to prevent stations from overheating (Transport for Wales, 2023). The Welsh 
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building regulations require overheating mitigation in new residential buildings. The Welsh Government is exploring 
extending requirements to existing buildings in their current Climate Change Adaptation Strategy (Welsh 
Government, 2024b). The Welsh Housing Quality Standard (Welsh Government, 2023b), requires social landlords to 
consider the impact of future overheating and install water butts where appropriate. Research has been 
commissioned to inform Business Wales on employee safety in high temperatures. 

Box 3.5 Opportunities for health and wellbeing in Wales 

The Green and Blue Spaces e-cohort was established to understand the impact of green and blue spaces on mental 
health and wellbeing in Wales (Geary et al., 2023). It used electronic health record data sources from 2008-2019, 
comprising nearly 3 million people. The study found that those with greater access to green space in their 
neighbourhood had lower odds of seeking help for common mental health disorders. This suggests living close to 
green and blue spaces is associated with positive impacts on mental health. Planning Policy Wales requires all 
levels of the planning process to develop Green Infrastructure Assessments to guide planning decisions (Welsh 
Government, 2024e). These assessments can identify opportunities for green/blue infrastructure development that 
may take advantage of any increased recreational opportunity and serve to reduce associated inequalities. 

Evaluation of urgency score 

Current confidence is Medium due to one robust study and new evidence from 2024 reports. We assess Very High risk 
across future periods, with Low to Medium confidence due to limited evidence. Fragmented policy actions and a lack 
of a national heatwave plan mean critical action is needed.  

Table 3.6: Urgency scores for H1 Risks to people from heat for Wales. Details of how the scores in this table were calculated are in the 
Methods Chapter. 
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3.2.2 Risks to people from extreme weather, excluding heat ς H2 

This risk covers extreme weather where there is evidence for an impact on human health and wellbeing in the UK. The 
risks covered are flooding, drought, storms (including wind, hail and thunder), wildfire, and cold. Heat is not included 
here but is covered separately in H1 due to its relevance to the UK. Water quality impacts on health related to 
flooding, including risks from exposure to pathogens, are covered in H4. While extreme low temperatures are 
considered within this risk (see Box 3.6), they are not used to inform the overall urgency scoring. This is because while 
cold is an important weather risk that will continue to shape winter mortality into the 2070s, it is not expected to 
increase with climate change in the ways that other weather extremes will. 

 

 

 

 

 

 

 

 

 

Headlines  

¶ There is more action needed to prevent future widespread health risks from extreme weather events 
(storms, drought, wildfire, flooding), with the largest health threat coming from flooding. Heat is 
addressed in H1, and has an even higher health burden. 

¶ The most comprehensive evidence on current mental and physical health impacts comes from studies 
based on flood events, while the health risks of wildfire and drought are less well documented in the UK 
context.  

¶ Negative health outcomes from future floods and droughts are expected to increase, as a larger 
percentage of the population become exposed over time, partly due to increased flood and drought risk.  

¶ Cold hazards are treated separately. The negative health outcomes from cold are expected to continue 
until late in the century (2070s), and any reductions will not offset increased consequences of extreme 
heat. While heat risk will increase mortality and negative health impacts in summers, moderate cold 
weather will continue to pose significant health risks in winters.   

¶ Across the UK, for all extreme weather types considered in H2, there is a lack of evidence on both 
mortality and morbidity rates, especially for future risks. New studies for health implications during 
extreme events, and in the months, years, and decades following are needed. 

¶ Overall combined risks from extreme weather remain high throughout the UK, with new evidence since 
CCRA3-IA-TR confirming current risks and future potential trends and risks. 



  

 

 
CCRA4-IA Technical Report: Health and Wellbeing 165 

 

Table 3.7: Urgency scores for H2 Risks to people from extreme weather, excluding heat. Details of how the scores in this table were 

calculated are in the Methods Chapter. 

 

ID Risk   Present 2030 2050 2080 Urgency 

H2 Risks to people from 

extreme weather, 

excluding heat 

UK H 
  ω ω ω 
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H 
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Scotland H 
  ω ω ω 

H 
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  ω ω ω 
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  Wales H 
  ω ω ω 

H 
  ω ω ω 

H 
  ω ω ω 

H 
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оΦнΦнΦм 9ǾƛŘŜƴŎŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

Current and future drivers of risk 

Key climate drivers are increasingly influencing the risk, severity, and frequency of extreme weather in the UK, 
including hazards such as wildfire, cold, hail, ice, flooding (pluvial, fluvial, and coastal), storms, high winds, and 
drought. These weather risks are often interconnected: the initial hazard, such as flooding, can trigger wider 
disruptions to critical infrastructure, including transport, energy, and telecommunications systems, thereby amplifying 
societal impacts, including health risks. Moreover, individual extreme weather events create multiple hazards. The co-
occurrence of wind and rainfall can significantly increase the scale and complexity of impacts compared to each 
hazard occurring in isolation (Manning et al., 2024). Interactions further compound risks: upstream, reduced water 
quality can impair water supply availability, while downstream, flooding and drought can pollute vital water sources 
used for drinking and recreation, leading to potential health risk (see I9). Additionally, wildfires can mobilise harmful 
chemicals, contaminating reservoirs and watercourses and having potential impacts on health (see I9) over and above 
the air quality-based risks. The impact of such hazards is socially patterned because of differential vulnerability 
associated for example with quality of housing and other protective factors or pre-existing ill health. The impact is 
also likely to be greater for people living with disability. 

Assessment of current magnitude of risk 

Current risk is assessed as High across the UK. This assessment suggests highest impacts from flood exposure, which is 
in the low hundreds of thousands of people affected, with additional risks coming from drought and other extreme 
events. 

Flooding: This considers the risk from flooding to the health and wellbeing of individuals. The risk from flooding for 
buildings and communities is covered separately in BE2. Health impacts of flooding are both immediate (such as 
injuries, exposure to contaminated water, and disruption to healthcare services) and long-term (including persistent 
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mental health issues like anxiety, depression, and post-traumatic stress). The magnitude for this risk remains High, in 
line with CCRA3-IA TR. Annual estimates of the numbers exposed to surface water or river and coastal flooding are in 
the low hundreds of thousands at present, with mental health consequences being potentially significant. New 
evidence since 2020, cited below, confirms significant flood risk to the UK and negative health consequences, 
supporting a confidence assessment of High based on studies with multiple lines of evidence and using multiple 
methods. 

Increased UK flood risk from high river flows is in line with trends across northwest Europe in recent decades (Blöschl 
et al., 2019). There is evidence that the increased likelihood of flood events is due to both increased rainfall and 
deteriorating urban infrastructure όhΩ5ƻƴƴŜƭƭ ŀƴŘ ¢ƘƻǊƴŜΣ нлнлύ, and that this amplifies health inequalities (Sayers, 
Penning-Rowsell and Horritt, 2018; Kew et al., 2024). Previously low-likelihood or unprecedented flood extremes are 
now assessed more likely (Kent et al., 2022; Kay et al., 2024).  

The primary direct health effects linked with flooding in the UK are drowning, physical trauma, and infections from 
exposure to contaminated flood water (Parker, Mo and Goodman, 2022). The principal longer term health effects 
include mental health issues (such as anxiety and post-traumatic stress disorder), respiratory illness from damp and 
mould, and less likely and prevalent risks, such as those from rodent borne diseases (MHCLG, DHSC, and UKHSA, 
2024). For mental health impacts, evidence suggests flood victims experience these outcomes 4-8.7 times more 
frequently than non-affected populations (Cruz et al., 2020). Other causes of negative health outcomes from flooding 
include community displacement, reduced opportunities for physical activity and sport (DCMS, 2025), risks during 
recovery such as carbon monoxide exposure due to use of indoor generators, property damage, dealing with 
administrative bureaucracy such as dealing with insurance claims, and the associated financial and mental burden of 
recovery (UKHSA, 2024d (HECC, chap.3)) Some of these aspects can be persistent over years because of home 
damage from damp and mould (Mulchandani et al., 2020), unrecoverable financial losses or more acute risks from 
disrupted access to health services in the aftermath of flood events (Dodd et al., 2024). Such impacts exacerbate 
health inequalities, meaning individuals with lower incomes, those without work, women and people with pre-
existing medical conditions are all more susceptible to negative health outcomes. 

Health impacts and associated personal health costs for affected populations correlate with flood depth, with a flood 
of up to 30cm depth costing £1,900 per adult and a flood of up to 1m costing approximately £4,100 per adult (2018 
prices) (Environment Agency, 2021). These figures are per affected adult and encompass treatment expenses, 
including hospitalisation, general practitioner care, and medication, as well as work-related losses due to absenteeism 
(Mulchandani et al., 2020; Findlater et al., 2023). Drawing on these estimates, the costs of floods in terms of mental 
health are in the hundreds of millions of pounds annually.  

Indirect impacts of flooding include increased pollution of land, water, and air (Talbot et al., 2018; Hanf et al., 2025), 
decreasing access to green space for residents, and disruption to ecosystems ς which often displaces insects and 
animals which in turn increases human exposure to bites, stings, and potential infections (see H4). Given the increase 
in flood trends, the physical and mental health costs of floods are also shown to be increasing (Mulchandani et al., 
2020; Findlater et al., 2023).  

Drought: Drought-health effects in the UK include risks through both direct and indirect pathways. Direct pathways 
include limited water supply, loss of crops, damage to infrastructure and injury. Indirect pathways include ecosystem 
changes, such as change in breeding conditions for vectors, loss of biodiversity, supply chain disruption leading to 
potential food insecurity and malnutrition. All of these may have consequences for health. The Health Effects of 
Climate Change (HECC) in the UK report (UKHSA, 2024j (HECC chap.11)), highlights the UK's vulnerability to prolonged 
hydrological droughts, though impacts vary geographically. The report also discusses the health impacts of 
meteorological, agricultural and socioeconomic droughts ς all of which are likely to influence health in different ways. 
Attributing health effects to drought is challenging due to their slow onset, long exposure windows (potentially from 
seasons to years), and the influence of concurrent weather events such as heatwaves and wildfires. In addition, there 
is limited evidence in the UK specific context. What does exist is largely qualitative (Bryan et al., 2020; UKHSA, 2024j 
(HECC chap.11)). The strength of the quantified evidence of droughts on health is similar to CCRA3-IA TR, so the 
current risk magnitude does not change from Medium, and the confidence assessment is Low.  
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There is no evidence for the UK of direct mortality from physiological outcomes during droughts. The evidence is 
based around morbidity and mental health assessments. This includes through reduced water quality, reduced 
hygiene, food and air quality, algae blooms, transport disruption, vector borne disease shifts, and the impacts on 
health from fishery, crop, or livestock losses (Bryan et al., 2020; Barker et al., 2024). Negative impacts on wellbeing 
and increased risks of mental ill health in rural communities around periods of drought are a particular concern. A 
recent survey found that nine in ten farmers expressed having anxiety during recent periods of extreme weather in 
the UK context, with 60% responding that they were depressed and 6% very depressed (Energy & Climate Intelligence 
Unit, 2025).   

Other extreme events: In addition to the extreme weather types already discussed, the UK experiences changes in 
health and wellbeing from storms, lightning, hail, thunderstorm asthma (see H3), wildfire burns, and respiratory 
impacts of wildfires (Mitchell et al., 2024). Extreme weather may lead to power outages, which impact on health, with 
those in vulnerable groups being particularly at risk (Cox, 2021).  

Lightning in the UK poses a low annual fatality risk, with an average of two deaths per year, mostly associated with 
outdoor leisure and sports activities. Over the last two decades high winds and maximum gust speeds show a 
downward trend, while heavy rainfall shows a slight upward trend (Kendon et al., 2024). Both influence injuries and 
deaths, including those from road traffic accidents, through wind pressures, flying debris, and reduced visibility, 
especially during storms.  

The effects of wildfire on human health and wellbeing are largely due to inhalation of particulate matter (see H3), 
pollutant impacts on skin conditions, burns, injuries, and longer-term mental wellbeing (Eisenman and Galway, 2022). 
There is limited evidence on fatalities and injuries from UK wildfires (UKHSA, 2024i (HECC chap.10)), although some 
studies exist on the health impacts through inhalation. Confidence is therefore rated as Medium as more insight and 
data are required.  

 

Box 3.6 Cold 

While the health impacts of cold are considered here, they are not used to inform the overall urgency scoring 
because they are not expected to increase with climate change in the ways that other weather risks will. However, 
they are also not expected to reduce significantly until later in the century (2070s) and any reductions will not 
offset increased health consequences of other weather risks. 

Assessment of current magnitude of risk:  There is robust evidence for thousands of deaths attributed to moderate 
and extreme cold each year, with estimates ranging between 13,400-28,000 depending on the years and methods 
used (Masselot et al., 2023; ONS, 2023; UKHSA, 2024e (HECC chap.2)). Though moderate and extreme cold 
episodes are decreasing, with fewer frost and ice days, it remains a Very High current risk with thousands of deaths 
from cold ς the highest number of these is attributed to respiratory and cardiovascular diseases (HECC chap.2). 
Other health impacts include poor mental health, poor sleep quality, arthritic and mobility issues, allergies and 
dermatological issues, suppressed immune function, and pulmonary, respiratory and cardiovascular diseases 
(Janssen et al., 2023; Institute of Health Equity, 2024; UKHSA, 2024e (HECC chap.2)). Indirect effects include snow 
and ice disrupting healthcare services, fuel poverty, social isolation, poor mental health or carbon monoxide 
poisoning from poorly maintained or ventilated boilers, and cooking and heating appliances with combustion 
sources (UKHSA, 2025a (AWHP)). 

These health impacts pose a disproportionate risk to young children and babies (from birth to six years of age), 
older people (65+), and those with pre-existing long-term mental and physical health conditions, such as 
cardiovascular or respiratory disease (Lee et al., 2022; Janssen et al., 2023; UKHSA, 2025a (AWHP)). Disabled 
people, UK minority ethnic groups, pregnant people, and low-income households, as well as those living in rented 
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housing or experiencing homelessness, have also been identified as groups with greater risk of exposure to cold 
(Snell, Bevan and Thomson, 2015; Lee et al., 2022; UKHSA, 2025a (AWHP)). 

Assessment of future magnitude of risk: Future risk for cold remains Very High magnitude for all nations for 2030 
and 2050 time periods, when considering both moderate and extreme cold. The risk of extreme winter weather 
remains very high until 2070, and cold risk is expected to continue to lead to deaths in the 1000s until the end of 
the century.  

Extreme cold-related deaths are projected to increase for a period peaking in 2030 before declining by the mid-
century (Murage et al., 2024; UKHSA, 2024e (HECC chap.2)). However, moderate and extreme cold combined is 
expected to remain a substantial mortality burden, and the total burden from moderate cold is projected to still 
exceed that from heat well into the 2070s (Masselot et al., 2023; UKHSA, 2024e (HECC chap.2)). Reductions in cold 
remain similar with limited realisation of these through to the end of the century and potential for any benefits 
during that time to be counteracted by an ageing population and increasingly wet conditions continuing to affect 
indoor environments (UKHSA, 2024e (HECC chap.2)). The modelled assessments for cold risk increasing out to 2070 
are largely driven by population changes, particularly ageing. 

 

Assessment of future magnitude of risk 

The future risk is assessed as High across the UK. Highest impacts are from flood exposure which is in the low 
hundreds of thousands of people affected. While this number increases for future time periods, it never reaches the 
millions of people affected that would change the magnitude to Very High. 

Flooding: Increased spatial and temporal resolution flood risk estimates for the UK have shown risks are likely to 
increase and expected annual damages are more responsive to climate than previously measured (Bates et al., 2023). 
Increases are expected in surface, ground, river, and coastal flooding. For instance, coastal flooding at the end of the 
century could lead to 120,000-мслΣллл ǇǊƻǇŜǊǘƛŜǎ ǇƻǘŜƴǘƛŀƭƭȅ ƴŜŜŘƛƴƎ ǘƻ ōŜ ǊŜƭƻŎŀǘŜŘΣ ƛŦ ǘƘŜ ΨƘƻƭŘ ǘƘŜ ƭƛƴŜΩ ǇƻƭƛŎȅ ƛǎ 
abandoned and with increased sea level and storminess associated with >2 °C warming (Sayers et al., 2022). Housing 
development on floodplains, poor land-use practices, and growing population pressures exacerbate the issue, 
ensuring the risk remains persistently high. Projected UK demographic changes, population growth and increasingly 
ageing populations will likely amplify the risk. Current estimates are of 6.1 million people exposed to flood risk that 
are projected to rise by 61% in 2050 under a 2 °C scenario, and 118% in a 4 °C scenario (UKHSA, 2024f (HECC chap.3)). 
The estimated annual numbers of people likely exposed to flooding in the future remain in the hundreds of 
thousands, with the economic costs of mental health being in the hundreds of millions. In terms of mortality, 
estimates suggest that for England there is a likely increase in the number of deaths from flooding in the 2050s from 
18 per annum to 20 per annum (range 6 to 34) with no population growth or 29 per annum (range 8 to 49) with 
population growth (UKHSA, 2024f (HECC chap.3)). 

Drought: Droughts are expected to become more frequent and intense due to rising global temperatures and shifting 
rainfall patterns, with risks expected to grow as climate change progresses (Arnell et al., 2021). The numbers of 
households impacted by water shortages will increase, with associated health impacts ς particularly for vulnerable 
groups.  Existing estimates on future risks to agricultural productivity associated with drought are projected to 
increase but are likely to remain at a Medium/High level across different scenarios (N6), with associated mental 
health risks for farmers. The health impacts of droughts are complex and often delayed, and there is emerging 
evidence for critical exposure periods, for instance changes in blood pressure are observed in adults decades after 
they were exposed, in utero, during hot dry conditions (Griffith et al, 2025; Lawson et al, 2008), although this 
relationship is complex. Those using private water supplies face particular challenges, including potential diminished 
bacteriological quality (Bryan et al., 2020; Public Health Wales, 2023e). Further detail on the risks to private water 
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supplies can be found in the analysis for risk I9.  Other significant changes include worsening air quality through wind-
blown dust (such as Fen blows in East Anglia and stours in Scotland) (Bryan et al., 2020).  

Other extreme events: Thunderstorms and lightning are poorly represented in conventional climate models, resulting 
in high uncertainty in their future trends (Finney et al., 2018; Kahraman et al., 2022). Longer term implications of most 
extreme weather conditions can increase psychological distress, worsen existing mental health conditions, and strain 
healthcare services (Green Alliance, 2024), or can have compounded health impacts from longer exposures, including 
from societal or economic changes, although much of this work is not quantified yet. 

Level of preparedness for risk 

The UK Government has made commitments to improve understanding of the risks of extreme weather and its 
impact on health and wellbeing, such as plans to conduct an annual survey of public perceptions of risk and 
preparedness, along with tracking socio-economic resilience (House of Commons Public Accounts Committee, 2024). 
The process of naming storms currently enhances the communication of extreme weather risks. The UK Government 
Resilience Framework (Cabinet Office, 2022) outlines a comprehensive approach to strengthening national resilience, 
including extreme weather, and the establishment of the National Situation Centre to monitor and manage risks. The 
Cabinet Office has also created a resilience directorate and established a senior-level Climate Resilience Board.  

The UKHSA Adverse Weather and Health Plan (AWHP) for England, first published in April 2023, focuses on addressing 
the health effects of adverse weather and has undergone an equity review and impact assessment to evaluate its 
impact on various populations (UKHSA, 2025a (AWHP)). The AWHP consolidates guidance on health impacts from 
flooding, drought and cold (and heat), flagged by the UK National Risk Register (NRR) (Cabinet Office, 2025a), as well 
as thunderstorm asthma. 

Much preparedness relies on local government and third sector action. The Severe Weather Emergency Protocol 
(SWEP) supports rough sleepers and people experiencing homelessness to receive emergency accommodation during 
periods of cold temperatures. Responses to cold weather risks come from across civil society and local government ς 
as evidenced by the implementation of community-led warm spaces following high energy prices and cold weather in 
2022. National retrofit programmes and fuel poverty support from government also improve preparedness for cold 
risks.  

Assessment of the evidence base and evidence gaps  

For the majority of extreme weather events in the UK, there is low consensus about the health consequences 
(Mitchell et al., 2024). There is High confidence on flood risks and their health consequences presently as the 
evidence comes from multiple sources using multiple methods and datasets. For other aspects of storms more 
generally, and for droughts, morbidity impacts remain underexplored and require further attention (UKHSA, 2024 
(HECC)). Further research is also needed to understand how health inequalities intersect with climate change and 
extreme weather (Dodd et al., 2024). 
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оΦнΦнΦн 9ƴƎƭŀƴŘ 

Where sub-risks (flooding, drought, other extreme events) are not presented, no additional information was available 
and evidence for the UK (3.2.2.1) was used to assess risk. 

Assessment of current magnitude of risk 

Current risk is assessed as High for England. The highest impacts are from flood exposure, with additional risks coming 
from drought and other extreme events. 

Flooding: Flood risk remains high across England, despite flood risk investments. Flood-related mortality is estimated 
to be 18 deaths per year on average (UKHSA, 2024f (HECC chap.3)). Wider morbidity consequences include impacts 
on respiratory and mental health. Mental health consequences of flooding have been identified as being particularly 
significant. Based on Environment Agency estimates of number of residential properties at high and medium risk of 
flooding (around 2.5 million for the current period), estimates of adults annually exposed to surface water or river and 
coastal flooding are in the low hundreds of thousands at present in England, giving an estimate for the scale of 
negative health impacts annually. The majority of the projected coastal flooding and inland flood risk increases are in 
England (Sayers et al., 2022; UKHSA, 2024f (HECC chap.3)). 

Drought: The drought in Summer 2022 was the driest in England since 1935 (Met Office) and had a range of health-
relevant impacts, including algal blooms, fish deaths, wildfires, low crop yields and impacts on livestock, transport 
disruption and water restrictions (Barker et al., 2024). There is increasing evidence of compound drought-flood risks 
in the literature (Parry et al., 2023). Quantification of the health impact is limited, though with the anticipated 
increase in water shortages there are likely to be increases in the risks to vulnerable groups in particular. Risks to the 
mental health of farmers due to drought will likely increase, depending on adaptation in the agricultural sector. 

Other extreme events: The proportion of high and very high wildfire days has increased over the last 50 years in 
England, with a 50% increase in the number of high-risk days and a 240% increase in the number of very high-risk days 
(Thompson et al., 2025). No explicit analysis has linked that to health and wellbeing yet. 

Assessment of future magnitude of risk 

Future risk is assessed as High. Highest impacts will be from flood exposure, which is in the low hundreds of 
thousands of people affected, with additional risks coming from drought and other extreme events. While the 
number of people affected increases for future time periods, it never reaches the millions of people affected that 
would change the magnitude to Very High. The confidence is high, which is dominated by the confidence in the 
impacts of flooding on health. 

Flooding: In the 2030s/2050s, the evidence suggests a relatively modest increase in deaths from flooding (covering 
inland, coastal and storm related flooding), to a range of 20 or 30 deaths per year depending on the climate scenario 
(UKHSA, 2024f (HECC chap.3)). However, wider health impacts from floods are expected to increase in line with 
increased exposure. The magnitude of the risk is assessed as High. 

In the 2080s, the scale and scope of flood risk is likely to remain High. New future flood risk estimates coupled with 
insured economic costs for UK scenarios suggest estimates of future outcomes depend on global and UK mitigation 
efforts (Bates et al., 2023). Implementing actions that lead to climate futures with decarbonisation (e.g., 
implementing Paris Agreement) still means a projected 23-37% increase in flood economic losses by 2070. Current 
estimates of 6.1 million people living in flood prone areas rise by 118 percent in a 4°C scenario (UKHSA, 2024 (HECC 
chap.3)). This increased exposure may lead to a greater number of people impacted by flooding and adversely 
affecting their health and wellbeing. Annually, the numbers of people exposed to floods will be in the hundreds of 
thousands ς with potential economic costs of mental health running into the hundreds of millions.   
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Drought: The risk of disruption to water supplies due to drought remains High under this scenario (see risk I9). There 
is limited additional evidence of the future level of risk to health and wellbeing compared to CCRA3-IA TR, despite 
increased understanding of the direct and indirect pathways from drought to health and wellbeing (Bryan et al., 2020; 
UKHSA, 2024j (HECC chap.11)).   

In the 2050s, the risk of disruption to water supplies is considered High in the analysis for risk I9 across the different 
scenarios for England. For the 2080s, the magnitude of risks of supply disruption from drought to water supplies for 
England is very high, but the impact on health due to drought, including both direct and indirect pathways, has not 
been quantitatively estimated.  

Level of preparedness for risk 

The Flood Forecasting Centre (FFC) provides data, forecasts, and information to help plan for flood response. Ofwat 
oversees the climate resilience of water companies' supply and wastewater systems in England and Wales. For 
England there are also health/heat, cold, and flood alerts in place.  

Evaluation of urgency score 

The risk magnitude is assessed as High for present and future scenarios with High confidence. The overall urgency is 
More action needed. Highest impacts will be from flood exposure, which is in the low hundreds of thousands of 
people affected, with additional risks coming from drought and other extreme events. While the number of people 
affected increases for future time periods, it never reaches the millions of people affected that would change the 
magnitude to Very High. The confidence is High, which is dominated by the confidence in the flooding impacts on 
health. 

Table 3.8: Urgency scores for H2 Risks to people from extreme weather, excluding heat for England. Details of how the scores in this table 
were calculated are in the Methods Chapter. 
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оΦнΦнΦо bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ  

Where sub-risks (flooding, drought, other extreme events) are not presented, no further data was available and 
evidence for the UK (3.2.2.1) was used to assess risk. 

Assessment of current magnitude of risk 

Current risk is assessed as High. Highest impacts are from flood exposure, which is in the tens of thousands of people 
affected annually based on calculations for England scaled to Northern Ireland population and data from the Northern 
Ireland Flood Risk Assessment (NIFRA), which estimates 45,000 properties at risk (Department for Infrastructure, 
2018). Additional risks come from drought and other extreme events. While the number increases for future time 
periods, it never reaches the hundreds of thousands of people affected required to rank the risk as Very High. The 
confidence is High, reflecting the confidence in the estimates of the health impacts of flooding which dominate the 
magnitude scores. For other sub-risks the confidence would be Low.   

The evidence for extreme weather impacts on health specifically for Northern Ireland is very sparse since CCRA3-IA 
TR. There is recent evidence relating to the use of private water wells, which is more common in Ireland than England, 
and these can be susceptible to contamination from flooding. Research from the Republic of Ireland may highlight 
shared risks in Northern Ireland. Musacchio et al. (2021) found that private well users in the Republic of Ireland are 
not well prepared for flood-related contamination, with underestimations of risk and a high percentage of people not 
undertaking proactive measures.  

Assessment of future magnitude of risk 

Future risk is assessed as High. While the number of impacts increases for future time periods, it never reaches the 
hundreds of thousands of people affected which would change the risk to Very High. The confidence is High, reflecting 
the confidence in the estimates of the health impacts of flooding which dominate the magnitude scores. For other 
sub-risks the confidence would be Low. 

Level of preparedness for risk 

The flood risk management plan is a requirement of The Water Environment Regulations (Northern Ireland) 2017 
(DAERA, 2017), with one of the current (2021-нлнтύ ƻōƧŜŎǘƛǾŜǎ ōŜƛƴƎ άǘƻ ǊŜŘǳŎŜ ǘƘŜ Ǌƛǎƪ ǘƻ ƭƛŦŜΣ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎέΦ 
Northern Ireland Water have a climate change strategy (Northern Ireland Water, 2023) that includes improving sewer 
system informed by rainfall projects to reduce storm overflows, including keeping storm water out of sewers where 
feasible and flowing of rainwater flow with ponds and storage to avoid system being overwhelmed.   

Evaluation of urgency score 

The risk magnitude is assessed as High for present and future scenarios with High confidence. The overall urgency is 
More action needed. Highest impacts will be from flood exposure, with additional risks coming from drought and 
other extreme events. While the number of people affected increases for future time periods, it never reaches the 
thousands of people affected that would change the magnitude to Very High. The confidence is High, which is 
dominated by the confidence in the flooding impacts on health. 
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Table 3.9: Urgency scores for H2 Risks to people from extreme weather, excluding heat for Northern Ireland. Details of how the scores in 
this table were calculated are in the Methods Chapter. 
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оΦнΦнΦп {ŎƻǘƭŀƴŘ 

Where sub-risks (flooding, drought, other extreme events) are not presented, no further data were available and 
evidence for the UK (3.2.2.1) was used to assess risk. 

Assessment of current magnitude of risk 

Current risk is assessed as High. Highest impacts are from flood exposure, which is in the tens of thousands of people 
affected, with additional risks coming from drought and other extreme events. 

Flooding: Only a small number of studies have focused on the impacts of flooding for people and communities in 
Scotland on both physical and mental health. A Centre of Expertise for Waters (CREW) (2024) study found long-term 
ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘǎ ƻƴ ǇƘȅǎƛŎŀƭ ŀƴŘ ŜƳƻǘƛƻƴŀƭ ǿŜƭƭōŜƛƴƎ ƻŦ ǘƘƻǎŜ ŀŦŦŜŎǘŜŘ ōȅ ŦƭƻƻŘǎΦ CŀŎǘƻǊǎ ǘƘŀǘ ƳŀƪŜ {ŎƻǘƭŀƴŘΩǎ 
population at greater risk of health related impacts of flooding compared to UK average include; (i) aging population 
(the proportion of the population of pensionable age is expected to increase from about 20% to 25% by 2033); (ii) 
areas of greater deprivation and lower life expectancy than the rest of the UK; and (iii) a majority of the landmass 
classified as rural with a dispersed population (CREW 2024).  

Drought: The risk of disruption to supplies in Scotland is considered to be high (see risk I9), and likely to have knock on 
health implications. A range of health impacts were identified in the Eden catchment in Scotland, including from loss 
of recreationaƭ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ƛƴƭŀƴŘ ǿŀǘŜǊǎ ǘƻ άǎǘƻǳǊǎέ όŜǾŜƴǘǎ ǿƛǘƘ Řǳǎǘ ƛƴ ǘƘŜ ŀƛǊύ ŀƴŘ ƛƳǇŀŎǘǎ ƻƴ ǎǇƻǊǘǎ ƛƴƧǳǊƛŜǎ (Bryan 
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et al., 2020). Based on expert judgement, and in line with CCRA3-IA TR, the overall health impacts of droughts in 
Scotland are likely to be Medium in this scenario.  

Assessment of future magnitude of risk 

Current risk is assessed as High. Highest impacts are from flood exposure, which is in the tens of thousands of people 
affected, with additional risks coming from drought and other extreme events. While the number of people affected 
increases for future time periods, it never reaches the hundreds of thousands of people which would change the risk 
to Very High. The confidence level is High, based on understanding of the health impacts of flooding and the 
dominance of this risk for the magnitude (the confidence in other sub-risks is low).  

Flooding: The magnitude of flood risks is likely to remain High within Scotland. This is based on UK-wide scenarios of 
ŦƭƻƻŘ Ǌƛǎƪ ŀƴŘ ǘƘŜ ǎǇŜŎƛŦƛŎ ŎƘŀƭƭŜƴƎŜǎ ƻŦ {ŎƻǘƭŀƴŘΩǎ ŘƛǎǇŜǊǎŜŘ ǇƻǇǳƭŀǘƛƻƴΣ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻŦƛƭŜ ƻŦ ǎƻŎƛŀƭ ŘƛǎŀŘǾŀƴǘŀƎŜΣ 
and population health (CREW 2024). It also takes account of quoted projections of doubling of populations exposed to 
flood risk (Dow, 2025). 

Drought: Following a similar justification as above, the magnitude of impacts for I9 (Risks to water supply and 
wastewater systems) in terms of disruption to water supply under this scenario are considered High under this 
scenario. Based on expert judgement, and following CCRA3-IA TR, the likely health impacts of droughts in Scotland in 
the 2030s are likely to be Medium in magnitude.  

Level of preparedness for risk 

The NHS Scotland Climate Emergency & Sustainability Strategy 2022-2026 (NHS Scotland, 2022) identifies the need to 
prepare and adapt to extreme weather. The NHS Scotland Standards for Organisational Resilience also requires that 
consideration is given to the non-traditional disaster response role of community healthcare settings. Plans should be 
in place to provide a healthcare response to people in the community following extreme weather events, especially 
those who are vulnerable, as part of the local multiagency recovery plan.  

In 2024, Scotland published an adverse weather and health plan, which includes heat, cold, flooding and drought  
(Public Health Scotland, 2024). This aims to help reduce the burden of disease and health inequalities associated with 
adverse weather events in Scotland. It includes several action areas including: development of an epidemiology and 
surveillance system on adverse weather and health; scoping and potentially developing alert systems; development of 
advice and guidance; and public health messaging. The plan realises the need for a multi-agency, evidence-based 
approach in addressing the health risks associated with adverse weather in the Scottish context. 

The Scottish Government's 2024 National Flood Resilience Strategy outlines a comprehensive approach through 2045 
and beyond (Scottish Government, 2024a).  It highlights physical and mental health as a key outcome target in 
creating flood resilience. Scottish Water have a new climate change adaptation plan (Scottish Water, 2024). Water 
quality adaptations include completing a capability assessment of over 200 wastewater treatment works, followed by 
planning and implementing improvements. 

Evaluation of urgency score 

The risk magnitude is assessed as High for present and future scenarios with High confidence. The overall urgency is 
More action needed. Highest impacts will be from flood exposure, with additional risks coming from drought and 
other extreme events. While the number of people affected increases for future time periods, it never reaches the 
thousands of people affected that would change the magnitude to Very High. The confidence is High, which is 
dominated by the confidence in the flooding impacts on health. 
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Table 3.10: Urgency scores for H2 Risks to people from extreme weather, excluding heat for Scotland. Details of how the scores in this 
table were calculated are in the Methods Chapter. 
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оΦнΦнΦр ²ŀƭŜǎ 

Where sub-risks (flooding, drought, other extreme events) are not presented, no additional data was available and 
evidence for the UK (3.2.2.1) was used to assess risk. 

Assessment of current magnitude of risk 

Current risk is assessed as High. Highest impacts are from flood exposure, which is in the tens of thousands of people 
affected, with additional risks coming from drought and other extreme events. 

Flooding: Flooding from rivers is a current risk for approximately 243,000 people (Natural Resources Wales, 2023), 
and from the sea an estimated further 191,055 people are exposed. Nine areas in Wales are designated as National 
Flood Risk Areas due to the risks to health, economy, and the environment (Public Health Wales, 2023c (HIA D5.3)). 
Heavy downpours can also cause water ingress into coal tips (left over from mining operations) and subsequently lead 
to landslides, such as in 2020 and 2024, with targeted evidence that the 2020 Taylorstown landslide was linked to 
increased winter storms and more precipitation from climate change. This can cause mass causalities, as were seen in 
the 1966 Aberfan Disaster, and increased anxiety for communities living near the tips. Secondary affects can be from 
contaminated water for drinking or recreational use, and from health care disruption and displacement. It is mainly 
poorer communities who live near these tips (Public Health Wales, 2023a (HIA D5.7); The Guardian, 2024). 
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Drought: The magnitude of risk of low water supply is High (see I9 in this report). The health impacts on vulnerable 
communities may be reduced significantly by response measures (e.g., use of standpipes and other mechanisms to 
deliver water), but wider implications of drought on health exist (Bryan et al., 2020; UKHSA, 2024j (HECC chap.11)). 
For the Ebbw catchment, there have been reported impacts on recreation (particularly for people with disabilities), 
issues with bottled water quality for infants using formula milk, loss of livelihood, and mental health issues among 
farmers (Bryan et al., 2020).  

Assessment of future magnitude of risk 

Current risk is assessed as High. Highest impacts are from flood exposure, which is in the tens of thousands of people 
affected, with additional risks coming from drought and other extreme events. While the number affected increases 
for future time periods, it never reaches the hundreds of thousands of people affected which would change the risk to 
Very High. The confidence is High, associated with the level of confidence in the flooding-related health impacts 
(while confidence in the estimates of other sub-risks is low). 

Flooding: The number of people exposed to frequent flooding is projected to rise significantly by 2050 (Natural 
Resources Wales, 2023).  

Level of preparedness for risk 

Wales uses the same Flood Forecasting Centre as England. Wales also has a Flood and Coastal Erosion Risk 
Management programme (Welsh Government, 2020) designed to protect people, property, and the environment 
from flooding and coastal erosion. This not only addresses physical flood risks but also examines the mental health 
impacts. The Water Health Partnership for Wales brings together public health professionals to work on issues across 
private and public drinking water supplies.  

Key policy relevant measures to manage flood and coastal erosion risk in Wales include legislation like the Flood and 
Water Management Act 2010 (UK Government, 2010), strategic plans such as the National Strategy for Flood and 
Coastal Erosion Risk Management in Wales (Welsh Government, 2020), Shoreline Management Plans, and Planning 
Policy Wales (Welsh Government, 2024e). The latter includes additional tools like Technical Advice Notes (TANs) 
which guide national and local planning, development, and flood risk management to mitigate the impacts of flooding 
on communities and infrastructure. 

Evaluation of urgency score 

The risk magnitude is assessed as High for present and future scenarios with High confidence. The overall urgency is 
More action needed. Highest impacts will be from flood exposure, with additional risks coming from drought and 
other extreme events. While the number of people affected increases for future time periods, it never reaches the 
thousands of people affected that would change the magnitude to Very High. The confidence is High, which is 
dominated by the confidence in the flooding impacts on health. 
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Table 3.11: Urgency scores for H2 Risks to people from extreme weather, excluding heat for Wales. Details of how the scores in this table 
were calculated are in the Methods Chapter. 
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3.2.3 Risks to people from changes in air quality ς H3 

This section explores the current and future risks climate change poses to air quality. Air pollution and climate change 
are deeply connected in that (a) they are often caused by the same sources and (b) their effects on each other are 
bidirectional. For these reasons, they are most effectively tackled together. As a consequence, when assessing the risk 
to health caused by the impact of climate change on air quality (and what is being done to lessen this risk), the focus 
here is on the risk to health caused by air pollution as a whole, highlighting (where possible) the component climate 
change has, or will contribute in the future. Owing to the interconnectedness of these two environmental stressors, 
the climate component could feasibly be the consequence (or at least part) of primary/secondary emissions of air 
pollution. 

 

 

 

 

 

 

 

 

 

 

Headlines 

¶ While current and future risk to people from poor air quality (as a consequence of source emissions plus 
the additional contribution from climate change) has been scored as Very High (based primarily on 
mortality), there is low confidence over how much climate change contributes to this risk. This is due to a 
limited evidence base. This holds true for the UK as a whole, and for each of the devolved 
administrations. 

¶ While phasing out the vast majority of fossil fuels and changes to agricultural practices will reduce 
emissions, changes in weather and climate patterns have the potential to exacerbate existing air quality 
risks in multiple ways. 

¶ The future mix of air pollutants in the UK is unclear, as is how harmful they will be for human health. This 
is especially true when multiple air quality and weather stressors interact together. 

¶ The risk magnitude has changed from High to Very High since CCRA3-IA-TR. This is primarily due to this 
report assessing total air pollution rather than just the climate component. However, it also reflects new 
evidence on health impacts of long-term exposure to very low levels of air pollution. In recognition of 
this, the revised World Health Organisation (WHO) air quality guidelines set more stringent limits. 
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Table 3.12: Urgency scores for H3 Risks to people from changes in air quality. Details of how the scores in this table were calculated are 

in the Methods Chapter. 
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оΦнΦоΦм 9ǾƛŘŜƴŎŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

Current and future drivers of risk 

Climate Hazards: High temperatures enhance the formation of ground-level ozone and particulate matter (PM). This 
occurs because of increased emissions of natural precursors (e.g., biogenic volatile organic compounds, ammonia) of 
air pollutants from vegetation and agricultural land, greater chemical reaction rates of air pollutants formed in the 
atmosphere and build-up of local emissions under stagnant meteorological conditions (Royal Society, 2021). Intense 
temperatures can lead to more wildfires that release large quantities of particularly toxic air pollutants such as PM, 
oxides of nitrogen (NOx), ozone and volatile organic compounds (VOCs) (UKHSA, 2024i (HECC chap.10)). Inside 
buildings, high temperatures increase the emission of VOCs from indoor sources, but may reduce the risk of mould 
(see BE5). 

Droughts increase concentrations of PM through wind-driven emission of soil and dust, favour wildfires, and reduce 
the capacity of vegetation to uptake ozone because of stomatal closure (Royal Society, 2021). Heavy rainfall removes 
pollutants. Sea level rise and heavy rainfall increase the duration and frequency of flooding, which increases the risk 
of indoor mould growth (Pakdehi et al., 2025) (see BE5). Thunderstorms can rupture pollen and fungal spores (types 
of biological air pollutants), making them more respirable and this can trigger asthma epidemics among sensitised 
atopic asthmatic individuals (Elliot et al., 2021; UKHSA, 2022). A 2023 thunderstorm asthma event in London resulted 
in a 15-fold increase in paediatric emergency department presentations (Stewart, Mahesh and Mulvenna, 2024).  

Strong winds can dilute and remove pollutants. Low wind speeds can trap and accumulate pollutants. Wind also 
serves to import human-made pollutants from mainland Europe, Saharan dust and volcanic ash from Iceland. 

Outdoors, higher humidity can reduce ozone concentrations but promote secondary PM formation (i.e. PM formed in 
the atmosphere rather than directly emitted from a source). Indoors, rising humidity supports dampness and mould 
growth, particularly in poorly ventilated housing (see BE5). Atmospheric water vapour levels are high in the UK 
compared to other parts of the world, making UK homes particularly vulnerable.  
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Vulnerability: Air pollution does not affect everyone equally owing to differences in both physiological susceptibility 
and risk of exposure. Children face disproportionately high risks from air pollution, owing to their developing organ 
systems and higher respiratory rates (Sheridan, 2019; Defra, 2023). Pregnant people, and their unborn children face 
increased risks. PM exposure is linked to low birth weight and reduced lung function in childhood (Smith et al., 2017; 
Cai et al., 2020, p. 202; Chen et al., 2021; Deguen et al., 2021; RCOG, 2021; COMEAP, 2022)Φ tŜƻǇƭŜΩǎ ŜȄǇƻǎǳǊŜ ǿƛƭƭ ōŜ 
greater if they live, work or study in locations with high concentrations of air pollution, such as urban areas with high 
traffic density. Physiological susceptibility and greater risk of exposure can overlap. For example, people in lower 
socio-economic groups are more likely to (a) have pre-existing health conditions that constitute physiological 
susceptibility (Marmot et al., 2020) and (b) be exposed to poor in- and outdoor air quality because deprived 
neighbourhoods often have higher concentrations of air pollution (ONS, 2020a; Osborne et al., 2021; Williamson, 
Nunn and Pearce, 2021). 

International elements: Pollutants generated outside the UK contribute to air pollution in the UK when weather 
patterns are favourable for this to occur. These include human made emissions from Europe (Stirling et al., 2020), 
smoke from wildfires (Augusto et al., 2020), large dust events from the Sahara (Vieno et al., 2016), and volcanic 
eruptions from Iceland (Elliot et al., 2010; Twigg et al., 2016). 

Assessment of current magnitude of risk 

The outdoor air pollutants with the greatest effect on the health of the UK population are PM, nitrogen dioxide (NO2) 
and ozone. The main sources of PM and NO2 are human made, with combustion from industry, transport and 
domestic sources playing a major role. The greatest effects are attributable to PM, measured as PM2.5 (particles 
smaller than 2.5 µm diameter) and PM10 (particles smaller than 10 µm diameter). Ozone is formed by chemical 
reactions in the atmosphere and concentrations are determined by complex relationships between NOx, VOCs and 
sunshine. The latest (2019) government estimates of the mortality burden of air pollution in the UK are 29,000ς
43,000 deaths (central estimate 36,000) per year for PM2.5 and NO2 combined (Mitsakou, Gowers and Exley, 2022). 
Reductions in pollutant concentrations since 2019 will have reduced these numbers towards a central estimate of 
approximately 30,000 deaths per year (Royal College of Physicians, 2025). Air pollution also increases the risk of 
cardiorespiratory disease, adverse pregnancy outcomes (Cai et al., 2020; RCOG, 2021)), diabetes (GBD 2019 Diabetes 
and Air Pollution Collaborators et al., 2022), and a decline in mental ability and an increase in dementia (COMEAP, 
2022). Conversely, improvements in air quality are associated with improved health outcomes (Evangelopoulos et al., 
2022). The health effects of outdoor air pollution can occur at very low concentrations (e.g., for PM2.5, as low as 4 
µg/m3) (Brauer et al., 2019; Dominici et al., 2022; Stafoggia et al., 2022). In the UK, the risk of cardiovascular disease 
increases even at PM2.5 concentrations below 12-мр ˃ƎκƳо όƛΦŜΦ ōŜƭƻǿ taнΦр ŀƛǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ŀŎǊƻǎǎ ǘƘŜ ¦Yύ 
(Vanoli et al., 2024).  

Over recent decades there has been a decreasing trend in the concentrations of PM2.5 and NO2 in the UK, reflecting 
considerable reductions in road vehicle exhaust emissions through improved technology and more electric vehicles. 
PM emissions from tyre, brake and road wear friction still occur, however, and may be more harmful to the lung than 
diesel exhaust PM (Parkin et al., 2025). 

Indoor air quality is influenced by indoor sources such as smoke from solid fuels (e.g., wood, coal), NO2 from gas 
cooking and boilers, VOCs from consumer products and mould, as well as outdoor air pollution (see BE5). These air 
pollutants are associated with respiratory, cardiovascular, neurological and carcinogenic health effects (Guercio et al., 
2021; eClinicalMedicine, 2022; Guercio, Doutsi and Exley, 2022; Halios et al., 2022; Clark et al., 2023, 2023; Delgado-
Saborit et al., 2024). Ventilation is crucial in reducing concentrations of indoor pollutants (Petrou et al., 2022) (see 
BE5) but evidence suggests it is usually inadequate to ensure good air quality in the majority of UK homes 
(Dimitroulopoulou, 2012; Ministry of Housing, 2019).   

Climate change can increase the risks to health from poor air quality by increasing concentrations of several air 
pollutants including PM, NO2 and ozone (See Figure 3.2 and 3.3.2.1) but a very limited evidence base prevents this 
climate component from being quantified. During heatwaves, an increase in outdoor ozone concentrations is 
observed ό{ŎƻǘƭŀƴŘΩǎ 9ƴǾƛǊƻƴƳŜƴǘΣ нлннΤ 5ŜŦǊŀΣ нлнпŀύ, and co-exposure to air pollutants (PM, ozone) and high 
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temperatures may amplify individual health risks (Stafoggia et al., 2023; Zhang et al., 2024; Gao et al., 2025). The key 
emissions from wildfires include both PM and NO2, while ozone is also generated in the atmosphere during such 
events. PM from wildfire smoke may be more harmful to human health than non-fire PM, especially for 
cardiorespiratory health, owing to the presence of more fine and ultrafine particles and toxic gases (Ghetu et al., 
2022; Alari et al., 2024). Associations exist between higher concentrations and earlier starts to the season of some 
pollen and fungal spores, and higher temperatures in the UK (Adams-Groom et al., 2022; Büntgen et al., 2022; Lam et 
al., 2024; UKHSA, 2024b (HECC chap.6)). 

 

Figure 3.2: Summary of the impacts of climate change on air quality in the UK (Taken from Royal Society, 2021). 

 

 

  



  

 

 
CCRA4-IA Technical Report: Health and Wellbeing 182 

 

Assessment of future magnitude of risk 

Outdoor concentrations of PM2.5 and NO2 are anticipated to further decline in coming decades in response to 
reduced emissions following changes to regulations, technology, urban planning, agricultural practices, and broader 
societal behaviour. Improvements in air quality will also inevitably begin to slow as many of the largest and most 
readily abated sources are addressed. An analysis of the impacts of interventions and policies relating to air quality 
indicate that compared to a 2018 baseline, by 2030 and 2050, exposure to PM2.5 will likely decrease by 24-30% and 
28-36% respectively; NO2 exposure will decrease in 2030 and 2050 by 33-41% and 35-49% respectively (Macintyre et 
al., 2023b). Allowing for projected population growth, annual mortality attributable to long-term exposure to PM2.5 
and NO2 is projected to decrease from 29,000-43,000 in 2018 to 18,887-32,342 in 2030 and 18,732-32,220 in 2050 
(Macintyre et al., 2023b).  

Concentrations of ozone in urban areas are likely to rise as local NOx emissions fall (Defra (AQEG) 2021; Grange et al., 
2021). This is because pollutants such as NOx, that are more prevalent in urban areas, react with or "mop up" ozone 
and therefore reduce its concentration. Consequently, estimated emergency respiratory hospital admissions 
associated with short-term effects from ozone exposure under the business-as-usual emission policies are projected 
(including future population growth) to increase by 4.6% by 2030 and 11.7% by 2050 from a 2018 baseline of 60,488 
(Macintyre et al., 2023a). Under a high emission scenario, for England, Scotland and Wales, and accounting for future 
population projections, estimated attributable deaths in 2050 associated with long-term exposure are 28,475 for 
PM2.5, 15,860 for NO2 and 13,101 for ozone (Fenech et al., 2021).  

There is low confidence in the future magnitude of risk to health owing specifically to changes in outdoor air quality 
from climate change, owing to considerable uncertainty over the net impact of the broad mix of climate impacts (see 
Figure 3.2 and 3.3.2.1). Another uncertainty is that although we now know that there is no safe level of the current 
mix of anthropogenic-based PM2.5 that populations are currently exposed to, we do not yet know whether this will 
still be the case as sources (and possibly the toxicity) of pollutants shift in a changing environment. It is, however, 
likely that improvements in air quality (through reduced emissions) will be slowed or temporarily reversed by climate 
change, increasing risks to health once more. 

Indoors, under both middle-of-the-road SSP2-4.5 and high emission SSP5-8.5 scenarios, limonene (a citrus scent used 
in many household products that can react with ozone to produce harmful air pollutants) and mould growth increase 
in indoor environments, while ozone rose under SSP5-8.5 (Zhao et al., 2024, 2025). Increased concentrations of 
limonene are attributed to a higher emission rate from furniture and building materials due to temperature increases 
(see BE5, 3.2.5). The risk of mould growth increases under high humidity. For some species of pollen and fungal 
spores, a warmer and wetter climate are expected to further increase growing seasons, level of production and 
potency (Kurganskiy et al., 2021; UKHSA, 2024i (HECC chap.10)).   

Level of preparedness for risk 

Air quality limit values are legal maximum concentrations for outdoor air pollutants. Limit values for PM, NO2 and 
ozone across England, Scotland, Wales, and Northern Ireland are broadly aligned but not identical, due to devolved 
powers and differing policy approaches. No national government has, however, aligned their air quality standards 
ǿƛǘƘ ǘƘŜ ²IhΩǎ нлнм ŀƛǊ ǉǳŀƭƛǘȅ ƎǳƛŘŜƭƛƴŜǎΦ ¢ƘŜ 5ŀƛƭȅ !ƛǊ vǳŀƭƛǘȅ LƴŘŜȄ ό5!vLύ ƛǎ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀƭŜǊǘ ǎȅǎǘŜƳ ǘƘŀǘ 
provides information to the public about outdoor air pollution levels in local areas as well as recommended actions 
and health advice (Defra, 2025d). However, it is recognised that Defra air pollution forecasts are typically county-to-
regional in geographic scope and lack street or postcode-level details that may help support direct behavioural 
adjustments; for example, providing guidance on the avoidance of hotspots in cities or by roads. Policy relating to 
indoor air pollutants crosses the interfaces of multiple government departments and agencies, leading to a 
fragmented regulatory framework and a lack of ownership. 

Local initiatives to reduce air pollution integrate actions that include transport (e.g., clean air zones, low traffic 
neighbourhoods), urban planning and design, reducing pollution around schools and monitoring (DHSC CMO, 2022; 
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Greater London Authority, 2025). UK100, a network of councils across the UK that supports a local-led rapid transition 
to Net Zero and Clean Air (UK100, 2023). 

Non-governmental adaptation occurs through the activities of networks and charitable organisations. This includes 
Asthma & Lung UK, Mums for Lungs, Global Action Plan. There is guidance for local authorities on integrating action 
on air quality and climate change by the Institution of Environmental Sciences (2024).  

Assessment of the evidence base and evidence gaps 

Information is missing on the extent to which a changing climate will affect the risk to health caused by poor air 
quality, specifically: health effects of interactions between air pollutants and a changing climate; harm to health of a 
future pollutant mix under the influence of climate change; how climate change-driven behaviours could modify 
personal exposure to air pollution (UKHSA, 2024g (HECC chap.4)); effects of home decarbonisation (in new buildings 
and retrofitted infrastructure) on concentrations of indoor air pollutants and consequential health benefits (UKHSA, 
2024a (HECC chap.5)); an understanding of the composition of UK wildfire smoke and its short-term and long-term 
impact on mortality and morbidity (UKHSA, 2024i (HECC chap.10)). 

 

оΦнΦоΦн 9ƴƎƭŀƴŘ 

Assessment of current magnitude of risk 

The current magnitude of risk caused by total air pollution (i.e. source emissions plus the additional contribution from 
climate change) is Very High. This is based on a total of 26,000 to 38,000 annual deaths (46-68 deaths per 100,000) 
attributed to outdoor anthropogenic air pollution (Mitsakou, Gowers and Exley, 2022). The confidence of this 
magnitude score is Low for this risk to health, owing to uncertainty in changes in air quality from climate change (due 
to a limited evidence base). 

Assessment of future magnitude of risk 

There is a particular risk of wildfires over the moorland regions of northern England, affecting surrounding regions 
including population centres. Southeast England is more likely to be affected by heatwaves and droughts and with 
that, greater exposure to pollutants (particularly PM and ozone) from UK sources and inflow from Europe (Royal 
Society, 2021). An analysis of air quality, ambient temperatures, and climate change adaptation plans in 30 UK cities 
(covering around 17.3 million of the UK population and including the capitals of England, Northern Ireland, Scotland 
and Wales) found that London and Cambridge exhibit the highest risk of both extreme temperature and air pollution 
(Chauhan et al., 2025). The air of western coastal regions may be cleansed by stronger westerly flow and greater 
wintertime rainfall. 

In a 2030s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation (i.e. air pollution emission policies) is Very High. This is based 
on a total of 28,701 to 41,948 annual deaths (46-68 deaths per 100,000) attributed to outdoor air pollution arising 
from anthropogenic emissions. Number of deaths calculated by extrapolating, using the 10.39% increase in 
population from 2019 to 2035 (ONS, 2020b, 2025), the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) 
to that in 2035. The risk with adaptation is Very High. This is based on a total of 15,284-26,002 deaths (25-42 deaths 
per 100,000) attributable to the effects of long-term exposure to PM2.5 & NO2 (Macintyre et al., 2023b) and 50,101 
annual total of daily emergency respiratory admissions associated with short-term ozone exposure (Macintyre et al., 
2023a) under current UK & European emission policies. There is however low confidence (due to a limited evidence 
base) in this risk to health owing to changes in air quality from climate change, and this is the case with and without 
adaptation. 
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In a 2050s central warming scenario the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High. This is based on a total of 30,830-45,060 annual 
deaths (46-68 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number 
of deaths calculated by extrapolating, using the 18.58% increase in population from 2019 to 2055 (ONS, 2020b, 2025), 
the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2055. A total of 14,251-24,400 deaths (22-
37 deaths per 100,000) attributable to the effects of long-term exposure to PM2.5 & NO2 (Macintyre et al., 2023b) 
and 52,319 annual total of daily emergency respiratory admissions associated with short-term ozone exposure 
(Macintyre et al., 2023a) under current UK & European emission policies (no account of climate change). There is 
however low confidence (due to a limited evidence base) in this risk to health owing to changes in air quality from 
climate change, and this is the case with and without adaptation. 

In a 2080s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High. This is based on a total of 32,479-47,470 annual 
deaths (46-68 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number 
of deaths calculated by extrapolating, using the 24.92% increase in population from 2019 to 2085 (ONS, 2020b, 2025), 
the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2085. In the absence of projections, the 
prediction of risk with adaptation involves expert judgment where there is a high level of agreement. While air quality 
in the late century will substantially benefit from the phasing out of the vast majority of fossil fuels and changes to 
agricultural practices, events such as heatwaves and drought will worsen outdoor air quality and, in turn, the quality 
of indoor air (see BE5).  Events such as sea level rise, heavy rainfall and thunderstorms will bring about risk of damp 
buildings, increased growth of indoor mould and increase asthma epidemics among sensitised atopic asthmatic 
individuals (see BE5). Without response planning, particularly within urban areas, there is potential for the risk to 
remain Very High. There is, however, low confidence (due to a limited evidence base) in this risk to health owing to 
changes in air quality from climate change, and this is the case with and without adaptation. 

Level of preparedness for risk 

Regarding the reduction of air pollutant emissions, there are two air quality targets for PM2.5 in England: a legal 
target to meeting an annual average 10 µg/m3 limit value by 2040; and an interim target of 12 µg/m3 by the end of 
January 2028 (Defra, 2019 (Clean Air Strategy); HM Government, 2021 (Environment Act)). Additional anthropogenic 
emission adaptation to that currently in place is needed to meet the target limit value of PM2.5 of 10 µg/m3 (Defra, 
2022).   

Approved Document F includes a methodology that helps maintain adequate levels of ventilation when energy 
efficiency measures are installed (MHCLG, 2022). The Air Quality (Domestic Solid Fuels Standards) (England) 
Regulations 2020 (HM Government, 2020) banned the sale of traditional house coal completely in England from May 
нлно όŀƭǘƘƻǳƎƘ ΨǎƳƻƪŜƭŜǎǎΩ ŦǳŜƭǎ ŀǊŜ ǎǘƛƭƭ ǇŜǊƳƛǘǘŜŘύ ŀƴŘ ƛƴǘǊƻŘǳŎŜŘ ǊŜƎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƭŜ ƻŦ ǿƻƻŘ ŦǳŜƭ ǘƻ ŎƻƴǘǊƻƭ ƛǘǎ 
moisture content in order to reduce PM2.5 emissions when burned. 

With regard to reduction in a worsening of air quality owing to climate change, a Centre for Climate and Health 
Security has been established within the UKHSA to protect health in the context of a changing climate. Activities 
include: systematic review on the evidence for the health effects due to exposure to short-term ozone being modified 
by increases in temperature (UKHSA, 2024a (HECC chap.5)); planning, response, and awareness of wildfires as well as 
strengthening the evidence base on wildfires and health (UKHSA, 2024g (HECC chap.4)), research into aeroallergens 
(UKHSA, 2024b (HECC chap.6)) and publication of guidance on damp and mould for rented housing providers (MHCLG, 
DHSC, and UKHSA, 2024).  

Evaluation of urgency score 

Due to the Very High projected magnitude for the risk caused by total air pollution (i.e., source emissions plus the 
additional contribution from climate change) but Low confidence (due to a limited evidence base) in the size of the 
contribution from the climate change component, this risk has been scored as Critical investigation.   
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N.B. The High magnitude score for a low warming 2080 scenario is based on expert opinion:  improved air quality 
because of (a) the phasing out of the vast majority of fossil fuels and improved agricultural practices and (b) lower 
warming outcomes (e.g., heatwaves, sea level rises). 

Table 3.13: Urgency scores for H3 Risks to people from changes in air quality for England. Details of how the scores in this table were 
calculated are in the Methods Chapter. 
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оΦнΦоΦо bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 

Assessment of current magnitude of risk 

The current magnitude of risk caused by total air pollution (i.e. source emissions plus the additional contribution from 
climate change) is Very High. This is based on a total of 470 to 730 annual deaths (25-39 deaths per 100,000) 
attributed to outdoor anthropogenic air pollution (Mitsakou, Gowers and Exley, 2022). The confidence of this 
magnitude score is Low for this risk to health, owing to uncertainty in changes in air quality from climate change (due 
to a limited evidence base). 

Assessment of future magnitude of risk  

In a 2030s central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation (i.e. air pollution emission policies) is Very High. This is based 
on a total of 484 to 752 annual deaths (25-39 deaths per 100,000) attributed to outdoor air pollution arising from 
anthropogenic emissions. Number of deaths calculated by extrapolating, using the 2.97% increase in population from 
2019 to 2035 (ONS, 2020b, 2025), the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2035. 
The risk with adaptation is Very High. This is based on a total of 275-538 deaths (14-28 deaths per 100,000) 
attributable to the effects of long-term exposure to PM2.5 & NO2 (Macintyre et al., 2023b) and 3,269 annual total of 
daily emergency respiratory admissions associated with short-term ozone exposure (Macintyre et al., 2023a) under 
current UK & European emission policies (no account of climate change). There is however Low confidence (due to a 
limited evidence base) in the risk to health owing specifically to changes in air quality from climate change, and this is 
the case without and with adaptation. 

In a 2050s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High. This is based on a total of 473 to 735 annual 
deaths (25-39 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number 
of deaths calculated by extrapolating, using the 0.7% increase in population from 2019 to 2035 (ONS, 2020b, 2025), 
the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2055. The risk with adaptation is Very 
High based on a total of 263-507 deaths (14-27 deaths per 100,000) attributable to the effects of long-term exposure 
to PM2.5 & NO2 (Macintyre et al., 2023b) and 3,270 annual total of daily emergency respiratory admissions 
associated with short-term ozone exposure (Macintyre et al., 2023a) under current UK & European emission policies 
(no account of climate change). There is however Low confidence (due to a limited evidence base) in the risk to health 
owing specifically to changes in air quality from climate change, and this is the case with and without adaptation. 

In a 2080s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High. This is based on a total of 422 to 655 annual 
deaths (25-39 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number 
of deaths calculated by extrapolating, using the 10.23% decrease in population from 2019 to 2085 (ONS, 2020b, 
2025), the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2085. In the absence of 
projections, the prediction of risk with adaptation involves expert judgment where there is a high level of agreement: 
while air quality in the late century will substantially benefit from the phasing out of the vast majority of fossil fuels 
and changes to agricultural practices, increases in heatwaves and drought will worsen outdoor air quality and, in turn, 
the quality of indoor air (see BE5). Events such as sea level rise, heavy rainfall and thunderstorms will bring about risk 
of damp buildings, increased growth of indoor mould and increase asthma epidemics among sensitised atopic 
asthmatic individuals (see BE5). Without response planning, particularly within urban areas, there is potential for the 
risk to remain Very High. There is however Low confidence (due to a limited evidence base) in the risk to health owing 
specifically to changes in air quality from climate change, and this is the case with and without adaptation. 

Level of preparedness for risk 
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The first Clean Air Strategy for Northern Ireland (due to be published in 2025) cites the need for integrated and 
coordinated strategies on air quality and carbon reduction to be coordinated (DAERA, 2020); Environmental 
Improvement Plan for Northern Ireland (DAERA, 2024a) ; Draft Green Growth Strategy for Northern Ireland (DAERA, 
2021). Climate Northern Ireland have an online tool kit to support the first phase of climate adaptation planning in 
local councils (Climate Northern Ireland, 2025). 

Evaluation of urgency score 

Due to the Very High projected magnitude for the risk caused by total air pollution (i.e. source emissions plus the 
additional contribution from climate change) but Low confidence (due to a limited evidence base) in the size of the 
contribution from the climate change component, this risk has been scored as Critical investigation. 

N.B. The High magnitude score for a low warming 2080 scenario is based on expert opinion:  improved air quality 
because of (a) the phasing out of the vast majority of fossil fuels and improved agricultural practices and (b) lower 
warming outcomes (e.g., heatwaves, sea level rises). 

Table 3.14: Urgency scores for H3 Risks to people from changes in air quality for Northern Ireland. Details of how the scores in this table 
were calculated are in the Methods Chapter. 
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оΦнΦоΦп {ŎƻǘƭŀƴŘ 

Assessment of current magnitude of risk 

The current magnitude of risk caused by total air pollution (i.e. source emissions plus the additional contribution from 
climate change) is Very High. This is based on a total of 1,800 to 2,700 annual deaths (33-49 deaths per 100,000) 
attributed to outdoor anthropogenic air pollution (Mitsakou, Gowers and Exley, 2022). The confidence of this 
magnitude score is Low for this risk to health, owing to uncertainty in changes in air quality from climate change (due 
to a limited evidence base). 

Assessment of future magnitude of risk 

There is a particular risk of wildfires over the moorland regions of Scotland, affecting surrounding regions including 
population centres. The air of western coastal regions may be cleansed by stronger westerly winds and greater 
wintertime rainfall (Royal Society, 2021). 

In a 2030s central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation (i.e. air pollution emission policies) is Very High based on a 
total of 1,880 to 2,820 annual deaths (25-39 deaths per 100,000) attributed to outdoor air pollution arising from 
anthropogenic emissions. Number of deaths calculated by extrapolating, using the 4.44% increase in population from 
2019 to 2035 (ONS, 2020b, 2025), the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2035. 
The risk with adaptation is Very High based on  a total of 1131-1898 deaths (20-33 per 100,000) attributable to the 
effects of long-term exposure to PM2.5 & NO2 (Macintyre et al., 2023b) and 8,644 annual total of daily emergency 
respiratory admissions associated with short-term ozone exposure (Macintyre et al., 2023a) under current UK & 
European emission policies (no account of climate change). There is however Low confidence (due to a limited 
evidence base) in the risk to health owing specifically to changes in air quality from climate change, and this is the 
case without and with adaptation. 

In a 2050s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High based on a total of 1,905 to 2,857 annual deaths 
(25-39 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number of 
deaths calculated by extrapolating, using the 5.83% increase in population from 2019 to 2055 (ONS, 2020b, 2025), the 
mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2035. The risk with adaptation is Very High 
based on a total of 1075-1805 deaths (19-31 per 100,000) attributable to the effects of long-term exposure to PM2.5 
& NO2 (Macintyre et al., 2023b) and 8,644 annual total of daily emergency respiratory admissions associated with 
short-term ozone exposure (Macintyre et al., 2023a) under current UK & European emission policies (no account of 
climate change). There is, however, Low confidence (due to a limited evidence base) in the risk to health owing 
specifically to changes in air quality from climate change, and this is the case with and without adaptation. 

In a 2080s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High based on a total of 1,893 to 2,839 annual deaths 
(25-39 deaths per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number of 
deaths calculated by extrapolating, using the 5.14% increase in population from 2019 to 2055 (ONS, 2020b, 2025), the 
mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2085. In the absence of projections the 
prediction of risk with adaptation involves expert judgment where there is a high level of agreement: while air quality 
in the late century will substantially benefit from the phasing out of the vast majority of fossil fuels and changes to 
agricultural practices, increases in heatwaves and drought will worsen outdoor air quality and in turn, the quality of 
indoor air (see BE5). Events such as sea level rise, heavy rainfall and thunderstorms will bring about risk of damp 
buildings, increased growth of indoor mould and increase asthma epidemics among sensitised atopic asthmatic 
individuals (see BE5). Without response planning, particularly within urban areas, there is potential for the risk to 
remain Very High. There is, however, Low confidence (due to a limited evidence base) in the risk to health owing 
specifically to changes in air quality from climate change, and this is the case with and without adaptation. 
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Level of preparedness for risk 

Scotland has air quality target for PM2.5 of 10µg m3. Cleaner Air for Scotland 2 (Scottish Government, 2021) includes 
ŀƴ ΨLƴǘŜƎǊŀǘŜŘ tƻƭƛŎȅΩ ƛƴ ǿƘƛŎƘ ƛǘ ǎǘŀǘŜǎ ǘƘŀǘ ǎǘǊŀǘŜƎƛŜǎΣ ǇƻƭƛŎƛŜǎ ŀƴŘ Ǉƭŀƴǎ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘ ōȅ ŎŜƴǘǊŀƭ ƎƻǾŜǊƴƳŜƴǘ ŦƻǊ 
climate change mitigation and adaptation should be closely coordinated and aligned with those for air quality to 
maximise co-benefits. Air quality is included in the Climate Ready School Grounds guidance (Architecture & Design 
Scotland, 2023). The New Build Heat Standard designed to reduce emissions from domestic heating was heavily 
scaled back following publication (Scottish Government, 2025a). 

Evaluation of urgency score 

Due to the Very High projected magnitude for the risk caused by total air pollution (i.e. source emissions plus the 
additional contribution from climate change) but Low confidence (due to a limited evidence base) in the size of the 
contribution from the climate change component, this risk has been scored as Critical investigation.  

N.B. The High magnitude score for a low warming 2080 scenario is based on expert opinion:  improved air quality 
because of (a) the phasing out of the vast majority of fossil fuels and improved agricultural practices and (b) lower 
warming outcomes (e.g., heatwaves, sea level rises). 

Table 3.15: Urgency scores for H3 Risks to people from changes in air quality for Scotland. Details of how the scores in this table were 
calculated are in the Methods Chapter. 

 

Scotland 

H3 Risks to people from changes in air quality. 

 Present 2030 2050 2080 

  Central High Central High Low Central High 

No adaptation VH 

  ω 
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  ω 
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VH 

  ω 

VH 

  ω 

VH 

  ω 

VH 

  ω 
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  ω 

VH 

  ω 

VH 

  ω 
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VH 
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VH 
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Urgency scores CI CI  CI   FI  

Overall urgency 

score 
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оΦнΦоΦр ²ŀƭŜǎ 

Assessment of current magnitude of risk 

The current magnitude of risk caused by total air pollution (i.e. source emissions plus the additional contribution from 
climate change) is Very High based on a total of 1,200 to 2,000 annual deaths (38-63 per 100,000) attributed to 
outdoor anthropogenic air pollution (Mitsakou, Gowers and Exley, 2022). The confidence of this magnitude score is 
Low for this risk to health, owing to uncertainty in changes in air quality from climate change (due to a limited 
evidence base). 

Assessment of future magnitude of risk  

There is a particular risk of wildfires over the moorland regions of Wales, affecting surrounding regions including 
population centres.  

In a 2030s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation (i.e. air pollution emission policies) is Very High based on a 
total of 1,275 to 2,124 annual deaths (38-63 per 100,000) attributed to outdoor air pollution arising from 
anthropogenic emissions. Number of deaths calculated by extrapolating, using the 6.22% increase in population from 
2019 to 2035 (ONS, 2020b, 2025), the mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2035. 
The risk with adaptation is Very High based on a total of 759-1442 (23-43 per 100,000) deaths attributable to the 
effects of long-term exposure to PM2.5 & NO2 (Macintyre et al., 2023b) and 3,480 annual total of daily emergency 
respiratory admissions associated with short-term ozone exposure (Macintyre et al., 2023a) under current UK & 
European emission policies (no account of climate change). There is, however, Low confidence (due to a limited 
evidence base) in the risk to health owing specifically to changes in air quality from climate change, and this is the 
case with and without adaptation. 

In a 2050s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High based on a total of 1,334 to 2,224 annual deaths 
(38-63 per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number of deaths 
calculated by extrapolating, using the 11.2% increase in population from 2019 to 2055 (ONS, 2020b, 2025), the 
mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2055. The risk with adaptation is Very High 
(VH) based on a total of 714-1348 deaths (20-38 per 100,000) attributable to the effects of long-term exposure to 
PM2.5 & NO2 (Macintyre et al., 2023b) and 3,556 annual total of daily emergency respiratory admissions associated 
with short-term ozone exposure (Macintyre et al., 2023a) under current UK & European emission policies (no account 
of climate change). There is, however, Low confidence (due to a limited evidence base) in the risk to health owing 
specifically to changes in air quality from climate change, and this is the case without and with adaptation. 

In a 2080s, central warming scenario, the risk caused by total air pollution (i.e. source emissions plus the additional 
contribution from climate change) without adaptation is Very High based on a total of 1,354 to 2,258 annual deaths 
(38-63 per 100,000) attributed to outdoor air pollution arising from anthropogenic emissions. Number of deaths 
calculated by extrapolating, using the 12.88% increase in population from 2019 to 2085 (ONS, 2020b, 2025), the 
mortality burden in 2019 (Mitsakou, Gowers and Exley, 2022) to that in 2085. In the absence of projections the 
prediction of risk with adaptation involves expert judgment where there is a high level of agreement: while air quality 
in the late century will substantially benefit from the phasing out of the vast majority of fossil fuels and changes to 
agricultural practices, increases in heatwaves and drought will worsen outdoor air quality and in turn, the quality of 
indoor air (see BE5). Events such as sea level rise, heavy rainfall and thunderstorms will bring about risk of damp 
buildings, increased growth of indoor mould and increase asthma epidemics among sensitised atopic asthmatic 
individuals (see BE5). Without response planning, particularly within urban areas, there is potential for the risk to 
remain Very High. There is, however, Low confidence (due to a limited evidence base) in the risk to health owing 
specifically to changes in air quality from climate change, and this is the case without and with adaptation. 
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Level of preparedness for risk 

The Environment (Air Quality and Soundscapes) (Wales) Act (2024) aims to establish a PM2.5 target by February 2027 
(Welsh Government, 2024c). There are actions to ensure that a risk from climate change is considered in future policy 
development to improve air quality (Welsh Government, 2024b). Update to the Building Regulations part F 
(ventilation) addresses overheating and indoor air quality (Welsh Government, 2025a).  

Evaluation of urgency score 

Due to the Very High projected magnitude for the risk caused by total air pollution (i.e. source emissions plus the 
additional contribution from climate change) but Low confidence (due to a limited evidence base) in the size of the 
contribution from the climate change component, this risk has been scored as Critical investigation. 

N.B. The High magnitude score for a low warming 2080 scenario is based on expert opinion:  improved air quality 
because of (a) the phasing out of the vast majority of fossil fuels and improved agricultural practices and (b) lower 
warming outcomes (e.g., heatwaves, sea level rises). 

Table 3.16: Urgency scores for H3 Risks to people from changes in air quality for Wales. Details of how the scores in this table were 
calculated are in the Methods Chapter. 
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H3 Risks to people from changes in air quality. 
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3.2.4 Risks to people from climate-sensitive infectious diseases ς H4 

Climate-sensitive infectious diseases are diseases caused by pathogens (such as bacteria, viruses, and parasites) 
whose transmission, incidence or spatial distribution is influenced by weather patterns or climate conditions. Climate 
change is influencing the risk of transmission of many of these diseases. Climate-sensitive infections have different 
transmission pathways that can be useful for understanding policy and adaptation solutions, including but not limited 
to 1) vector-borne (infections caused by parasites, viruses and bacteria which are transmitted by blood-feeding 
arthropod vectors), 2) water- and food-borne and 3) air-borne. In our summaries, we use these categorisations, but in 
the main evidence base we sort by individual pathogen, as many of them have multiple routes of transmission 
(UKHSA, 2024c (HECC chap.7)). Whilst other health-related issues linked to climate-sensitive diseases, such as those 
from antimicrobial resistance (AMR), are discussed in this risk, only the risk to people from climate-sensitive infectious 
diseases is included in the urgency scores. 

 

Table 3.17: Urgency scores for H4 Risks to people from climate-sensitive infectious disease. Details of how the scores in this table were 

calculated are in the Methods Chapter. 

 

ID Risk   Present 2030 2050 2080 Urgency 

H4 Risks to people from 

climate-sensitive 

infectious diseases 

UK M 
  ω ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

England M 
  ω ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Northern Ireland M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Scotland M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Wales M 
  ω ω 

M 
  ω 

M 
  ω 

M 
  ω 

MAN 

Headlines  

¶ West Nile virus and tick-borne encephalitis have recently been detected in the UK for the first time. 
Outbreaks of dengue and chikungunya are now being reported in neighbouring countries, such as France 
and Spain. 

¶ There is strong evidence for the impact of weather and climate on some pathogens such as 
Campylobacter, Salmonella and Vibrio, but for many others the evidence is currently lacking. Enhanced 
pathogen monitoring is the first step to strengthening this evidence and helping identify adaptation 
strategies. 

¶ There is a lack of modelling studies projecting future risk from all climate-sensitive infectious diseases for 
the UK. 

¶ The magnitude of this risk has not changed since CCRA3-IA-TR, even with the detection of new 
pathogens. This is because the new evidence has not been analysed thoroughly enough to understand 
changes in geographical patterns and future projections. 
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оΦнΦпΦм 9ǾƛŘŜƴŎŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

Current and future drivers of risk 

The response of climate-sensitive infectious diseases to changes in weather and climate patterns depends on a 
complex mixture of human behaviour, host behaviour, human physiology, and pathogen sensitivity. Increased 
heatwaves and warmer annual temperatures can facilitate development, geographical spread, and active season of 
vectors like mosquitoes and ticks, raising the risk of diseases such as dengue and Lyme disease. They can also enhance 
bacterial proliferation, heightening incidences of food and water-borne illnesses. Hotter periods, including milder 
winters, can accelerate pathogen development rate and extend or lengthen the period of the year when infection risk 
is greatest. For instance, cases of food-borne disease infections such as Salmonella and Campylobacter are highest 
during the summer, but may become common in spring/autumn or even during warmer-than-average winter seasons 
(Kuhn et al., 2020). Sustained changes in climate patterns may allow for the establishment and survival of non-native 
vectors, as well as warm water-related pathogens such as Vibrio spp. and blue-green algae. Conversely, some areas 
may become too hot or dry and thus unsuitable for survival of these vectors and pathogens. Climate change may also 
alter human behaviour, which can increase exposure to pathogens and vectors (e.g., due to increased water storage 
and visitation to green and blue spaces during hotter weather). Regarding water storage, there is currently little 
evidence to distinguish the risks associated with public and private supplies, though a scoping review conducted by 
Public Health Wales (2023e) suggested private supplies may have a low(er) level of compliance to water quality 
standards. 

Beyond temperature, other weather changes may also be important. For example, changing humidity may alter 
pathogen and vector survival rates and changing rainfall may affect transmission pathways. Extreme rainfall and river 
flooding during summer months in England has already resulted in extremely high densities of mosquitoes, causing 
nuisance biting to local residents (Vaux et al., 2021).  

Certain vulnerable groups face heightened risks from climate-sensitive diseases, including older adults, young 
children, pregnant people, individuals with chronic health conditions, socio-economically disadvantaged populations, 
and communities with limited healthcare access (Paavola, 2017). Those who live or work rurally, as well as people 
taking part in certain types of work, sports and recreations may be at risk, including outdoor workers, hikers and 
recreational water users (such as wild swimmers or surfers). In addition, people living in flood-prone areas may be at 
risk from mosquitoes and waterborne pathogens following floods.   

Risk interactions: Climate change will have effects on infectious diseases in many countries outside of the UK. 
International trade and travel are key pathways through which these global effects may impact the UK through the 
introduction of diseases and vectors into the UK (Reisen et al., 2009), especially if climate change creates local 
ŎƻƴŘƛǘƛƻƴǎ ǿƘƛŎƘ ŀǊŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǾŜŎǘƻǊΩǎ ŜǎǘŀōƭƛǎƘƳŜƴǘΦ ¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀŘŀǇǘŀǘƛǾŜ ƳŜŀǎǳǊŜǎ ǎǳŎƘ ŀǎ ǳǊōŀƴ 
greening and increasing biodiversity can offer opportunities for improved health and wellbeing. If these spaces are 
inadequately developed, however, they may inadvertently create favourable habitats for disease-transmitting 
mosquitoes and ticks, bringing people into closer contact with them (Smith et al., 2024).  

Higher infection rates may increase health service demand (H6), leading to delays in care for other conditions and 
impacting overall health outcomes for the population. Treatment may require antibiotics, which may increase 
opportunities for anti-microbial resistance to arise. Changes to the geographical spread and prevalence of pathogens 
may impact food security (N11). Flooding and drought (H2) increase the risk of bathing and drinking water sources 
being contaminated with pathogens.  

Assessment of current magnitude of risk 

The incidence of many infectious diseases has changed over time, but it is unclear to what degree these changes can 
be attributed directly to climate change as food hygiene practices have improved (Lake et al., 2009), vaccination 
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programmes have been introduced (for example, rotavirus (Atchison et al., 2016), and trade, travel and urbanization 
have impacted disease spread. 

For some climate-sensitive infectious diseases (such as Salmonella, Campylobacter and Vibrio) there is good evidence 
of the climatic impact on an increase in case numbers and/or pathogen presence, even if absolute numbers are hard 
to establish. However, there are some pathogens where the relationship between weather variables and disease is 
lacking, particularly for different regions of the UK (see below sections). There is good evidence of the impact of 
weather on vectors and vector-borne diseases, although it is incredibly difficult to ascertain the impact of weather 
alone. For example, the impact on health from reduced recreational water quality is considered low, which is largely 
based on the lack of evidence for deaths in systematic or semi-systematic synthesis of both observational and non-
observational studies. 

As such, the current magnitude scores for all four nations have been assessed as medium, reflecting the current 
burden of climate sensitive diseases. The confidence around the magnitude score for most nations is medium, 
although Northern Ireland is scored a low due to the lack of studies based in Northern Ireland compared with the 
other nations. 

Foodborne and waterborne infections  

Campylobacter: Bacteria that cause diarrheal illness and is often associated with foodborne transmission (Fischer, 
Hashmi and Paterek, 2024), although wider environmental exposures may also be important. Many UK-based studies 
show Campylobacter incidence increases as temperatures increase, up to a threshold, but uncertainty remains in the 
literature as to the casual mechanism with some conflicting results (Louis et al., 2005; Tam et al., 2006; Lake et al., 
2009; Sanderson et al., 2018; Djennad et al., 2019; Iacono et al., 2024). 

Salmonella: Bacteria that cause food poisoning from contaminated meat, eggs, or water, and prevalence increases 
with temperature (Kovats et al., 2004; Lake et al., 2009). For example, in Scotland, there was a 4.7% increase in 
Salmonella cases for every degree rise over a 3°C threshold (95% CI: 2.1-7.3), whilst in England and Wales there was a 
12.4% increase in Salmonella cases per every degree rise over a 5°C threshold (95% CI: 11.6-13.3) (Kovats et al., 2004). 
Similarly, there was a positive association with cases of the two most reported types of Salmonella (serovars) 
(Salmonella Enteritidis and Salmonella Typhimurium) and temperature (current and previous week) in England and 
Wales (Lake et al., 2009). 

Vibrio: Bacteria that cause severe skin and gastrointestinal infections that thrive and multiply in warm waters and are 
naturally found in coastal waters (Vezzulli et al., 2016). Infection can occur following consumption of raw or 
undercooked seafood or fish, as well as ingestion or exposure to contaminated water. Increases in coastal water 
temperatures have resulted in the detection of some vibrio species in UK shellfish samples (Harrison et al., 2022). 
During the 2018 heatwave event and into 2019, Vibrio parahaemolyticus, Vibrio vulnificus and Vibrio cholerae were 
present at high concentrations in water samples from one UK estuarine site, with greater abundances corresponding 
to higher water temperatures and lower salinity (Ford et al., 2020). 

Shiga toxin-producing Escherichia coli (STEC): A group of E. coli bacteria normally transmitted through contaminated 
food that produce harmful toxins, which cause severe infection in humans (ECDC, 2025). An outbreak in 2022 was 
likely caused by UK-grown lettuce crops becoming contaminated during an adverse flooding event, where following 
drought-like conditions, two months of rain fell in the region over a 24-hour period (Cunningham et al., 2024).  

Cryptosporidium: A water-borne and food-borne parasite that causes cryptosporidiosis (UKHSA, 2024n). One study 
using data from the 1990s reported a 27% increase in cases if the cumulative rainfall in the preceding week was high 
(Naumova et al., 2005). However, in the early 2000s, drinking water regulations were strengthened and many recent 
outbreaks, such as the outbreak of >100 cases in Devon, are associated with faulty infrastructure (BBC News, 2024). 
However, such system vulnerabilities can be amplified by adverse weather events (further information in I9: risks to 
water supply and wastewater systems). 
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Norovirus: A virus, often spread through contaminated food, that causes vomiting and diarrhoea (NHS, 2024). For 
England and Wales, one study found a 15% reduction in norovirus reports if the month preceding was 1°C warmer, 
whereas a 1% increase in relative humidity led to a 2% decrease in reports (Lopman et al., 2009).  

Rotavirus: A virus that primarily causes gastroenteritis, particularly severe diarrhoea, vomiting, fever, and abdominal 
pain in infants and young children (CDC, 2024). An inverse relationship with temperature has been reported (Atchison 
et al., 2009). The effect of temperature was broadly similar in England, Wales and Scotland, ranging from 7%-16% 
decrease in cases per 1°C rise in mean weekly temperature (Atchison et al., 2009).  

Air-borne infections 

Legionella: A bacterium that can cause respiratory illnesses in humans through inhalation of contaminated airborne 
water droplets (NHS, 2023), with increases in risk associated with increases in temperature in the preceding two 
months and increases in rainfall in the preceding week (Halsby et al., 2014). 

Airborne viruses: For some pathogens, such as adenoviruses, respiratory syncytial virus (RSV), influenza A and B 
viruses and human metapneumovirus, temperatures were significantly colder on days when the pathogens were 
detected compared with days where they were not, and in some cases increased temperatures causes shortened 
infection seasons (Donaldson, 2006). In contrast, there were other pathogens such as rhinoviruses and human 
parainfluenza viruses where there was no significant difference in abundance between warmer and colder days (Price, 
Graham and Ramalingam, 2019). Seasonal coronavirus cases (not including SARS-COV-2) were significantly higher 
when air temperatures were below 10°C and relative humidity was above 84% in the two weeks preceding diagnosis 
(Nichols et al., 2021). 

Vectors and vector-borne diseases 

Ticks and associated diseases: In the UK, the sheep tick (Ixodes ricinus) is the most widely distributed tick species, and 
most likely to bite people and carries the bacteria which causes Lyme disease. It is found in a range of habitats 
including woodland, heathland, grazed and scrub grassland, urban parks and gardens. Passive surveillance conducted 
by the UK Health Security Agency (UKHSA) suggests tick distribution has expanded across much of the UK in recent 
years, which may be driven by several factors including changes in weather and climate, but also woodland cover and 
connectivity, deer densities and human behaviour (Gandy, Hansford and Medlock, 2023). The number of ticks 
infected with the Lyme disease bacteria is also different across habitats (Cull et al., 2021; Medlock et al., 2022). This 
highlights the importance of considering that biodiversity initiatives to increase woodland cover through planting 
trees, woodland regeneration and rewilding could alter the microclimate and increase habitat availability for ticks and 
hosts (UKHSA, 2024d (HECC chap.8)). 

Since 2019, there have been several probable cases of tick-borne encephalitis virus (TBEv) acquired in the UK, as well 
as seropositivity (test results suggesting previous exposure to the virus) of deer detected (Kreusch et al., 2019; 
Mansbridge et al., 2022; Callaby et al., 2025). Deer were more likely to be positive for TBEv in sites with a high 
percentage cover of coniferous woodland, and higher rate of spring warming or mean annual surface temperature 
(Hassall et al., 2025).  

As the UK experiences warmer temperatures and changing rainfall patterns due to climate change, conditions may 
become more conducive for mosquitoes to survive and breed. The mosquitoes of primary concern for disease 
transmission currently and in a changing climate include species belonging to the Anopheles, Aedes and Culex genera. 
Culex modestus, a vector for West Nile Virus, is being found in more locations around the UK, especially in the south, 
but also as far north as Suffolk (Vaux et al., 2024). West Nile Virus was detected in UK mosquitoes (Aedes vexans) for 
the first time in July 2023 (Bruce et al., 2025). Evidence from the USA, where the first detection of West Nile Virus was 
in New York in 1999, suggests it spreads geographically at a fast rate, and is extremely difficult to eradicate (Colpitts et 
al., 2012). Eggs of Aedes albopictus, a vector for several infections including dengue, were first detected in a 
motorway service station in Kent in September 2016 (Medlock et al., 2017), and there have been further detections of 

https://www.cdc.gov/rotavirus/about/index.html
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eggs and larvae since (Vaux et al., 2019; Johnston et al., 2025). Locally transmitted dengue outbreaks have now 
occurred in neighbouring countries, including in parts of northern France (Arulmukavarathan et al., 2024), 
emphasising the importance of preventing this species becoming established. Although Anopheles mosquitoes (the 
vectors of malaria) are present in the UK, and imported cases are routinely reported, there have been several cryptic 
malaria cases, where there is no recent travel history to a malaria-endemic country in the past few years (UKHSA, 
2024l). However, due to an effective UK treatment and monitoring system, malaria is considered unlikely to re-
establish. 

Antimicrobial resistance  

Antimicrobial resistance (AMR) refers to the capacity of microorganisms to withstand the effects of antimicrobial 
treatments, such as antibiotics. It is a leading cause of deaths, and it has been estimated that globally in 2021 there 
were 1.14 million deaths directly attributed to bacterial AMR and 4.71 million deaths associated with it (Naghavi et 
al., 2024). Changes in infectious diseases from weather and climate patterns interact with changes in antibiotic usage, 
and therefore potentially affect AMR. However, understanding of the impact that climate change is having on AMR is 
currently limited and requires further research (van Bavel et al., 2024). 

Assessment of future magnitude of risk 

There are only a small number of studies, predominately focusing on vectors and vector-borne diseases which have 
quantified future risk. If infections are not mentioned in the proceeding sections, then it is because there are currently 
no studies quantifying future risk. Unless stated otherwise, all studies have used a high emissions scenario (RCP8.5) 
and are described in the following section. Magnitude scores for low or central scenarios are often inferred from the 
high scenario, thereby decreasing our confidence in that evidence. Many of the pathogens mentioned in the previous 
sections have not been looked at under any climate scenario, so are omitted from the below.  

Vibrio: As temperatures increase, UK coastal waters will become more favourable for the growth of Vibrio and the risk 
of outbreaks is likely to increase (Baker-Austin et al., 2017). Modelling studies using both medium (SSSP2-4.5) and 
high emission scenarios suggest that, in future, there will be an increase in UK coastline suitable for the growth and 
survival of Vibrio compared with current conditions (Trinanes and Martinez-Urtaza, 2021).  

Aedes albopictus and associated diseases: Climate modelling suggests the London area is already suitable for A. 
albopictus, and it has been estimated using a high scenario that most of England will become suitable for established 
populations as early as the 2040s or 2050s, and most of Wales, Northern Ireland, and parts of the Scottish Lowlands 
becoming suitable as early as the 2060s or 2070s (UKHSA, 2024d (HECC chap.8)). Dengue could become endemic in 
London during the 2060s under a high scenario (Liu-Helmersson et al., 2016). Modelling suggests that during 2000-
2022, temperatures were warm enough during some years for potential transmission of chikungunya to occur in 
London and parts of the East of England (UKHSA, 2024d (HECC chap.8)). In the future, as temperatures continue to 
increase, modelling using a high scenario suggests more areas across the UK are predicted to exceed required 
threshold temperatures, with many parts of England and Wales predicted to be warm enough for potential 
transmission during three consecutive months and reaching four months in London by the 2070s (UKHSA, 2024d 
(HECC chap.8)). There may also be increased risk from diseases such as dengue for UK residents travelling overseas, as 
modelling has estimated an increase in dengue incidence of 49%-76% in Asia and the Americas depending on the 
emissions scenario (Childs et al., 2025). 

Hyalomma marginatum: Climate projection data using a high scenario suggests that whilst UK temperatures will 
increase in future, autumn temperatures on average are likely to remain too cold for nymphs to moult to adults and 
affect survival over the winter, although there were variations between different model runs (UKHSA, 2024c (HECC 
chap.7)). 

West Nile virus: Modelling studies of future risks using a high scenario show most of southern England and parts of 
the Midlands are predicted to be at risk of West Nile virus outbreaks by mid-century (Ewing et al., 2021; Withers et 
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al., 2024). The risk of infection with West Nile virus is currently low but is predicted to increase into the second half of 
this century throughout lowland England and parts of Wales (Ewing et al., 2021).   

Level of preparedness for risk 

The UK Biological Security Strategy (Cabinet Office, 2025b) provides the framework to make the UK resilient to 
biological threats. Its mission is to understand current and future biological risks, prevent risks from emerging where 
possible, and to detect and respond to risks to lessen the impact on the UK.  

UK policy on managing emerging infections is addressed through the multi-agency cross-government horizon scanning 
and risk assessment Human Animal Infections Risk Surveillance (HAIRS) group (UKHSA, 2025e). The UK government 
launched the Third National Adaptation Programme (NAP3) in 2023 (Defra, 2024c), which includes enhancing 
surveillance, undertaking horizon scanning and conducting research to monitor changes in vector-borne disease 
distribution in the UK and worldwide. Within the NAP, UKHSA has a remit to update the evidence base for the impacts 
of climate change on health in the UK, which includes infectious diseases. 

The Food Standards Agency (FSA) is responsible for food safety and food hygiene in England, Wales, and Northern 
LǊŜƭŀƴŘ ŀƴŘ CƻƻŘ {ǘŀƴŘŀǊŘǎ {ŎƻǘƭŀƴŘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŦƻƻŘ ǎŀŦŜǘȅ ŀƴŘ ŦƻƻŘ ƘȅƎƛŜƴŜ ƛƴ {ŎƻǘƭŀƴŘΦ ¢ƘŜ C{!Ωǎ CƻƻŘ 
System Strategic Assessment 2023 (Food Standards Agency, 2023) recognised that foodborne and zoonotic diseases 
may increase in the UK over the next decade. It suggested actions to achieve more comprehensive and regular global 
monitoring and data sharing, as well as stronger food safety enforcements along supply chains. FSA are developing a 
new Area of Research Interest (ARI) to focus on understanding the potential impacts on the UK of changing food 
availability, food security and food safety risks (Food Standards Agency, 2024). 

Assessment of the evidence base and evidence gaps 

There is currently a lack of studies attributing the burden of infectious diseases to specific weather and climate factors 
in the UK. There needs to be more studies that project future infectious disease risk, including emergence of novel 
infections, using a combination of different warming and adaptation scenarios. There is also a relative lack of studies 
across these diseases in individual countries of the UK, especially Northern Ireland. 
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оΦнΦпΦн 9ƴƎƭŀƴŘ  

Additional evidence provided here is specific to England. Where diseases are not mentioned, no additional 
information was available and evidence for the UK (3.2.4.1) was used to assess risk. 

Assessment of current magnitude of risk 

For the risk posed by recreational seawater, a crude estimate can be made from the only randomised controlled trial 
conducted in the UK (England and Wales) between 1989-1992. The results of this trial indicated that the largest 
differences in seawater quality ς defined as seawater with 0-13 ml faecal streptococci (an indicator of sewage 
pollution) versus 50-158 ml faecal streptococci - are associated with approximately 15,000 more gastrointestinal 
infections per 100,000 outdoor seawater users every year (Fleisher et al., 1993, 1996, 1998; Kay et al., 1994; Fleisher 
and Kay, 2006). Therefore, the magnitude of current effects on recreational water users would be expected to fall in 
the low-to-medium range. However, it is difficult to be more specific and disentangle the current effects of weather 
and climate change, versus existing waste management processes and infrastructure in the UK (e.g., combined 
sewerage, regulation of water industry). Higher sea-surface temperatures and lower salinity have also resulted in the 
detection of more novel human pathogenic Vibrio species in shellfish sampled from English coastline sites (Ford et al., 
2020; Harrison et al., 2022). An equivalent UK randomised trial does not exist for freshwater and Vibrio risk does not 
apply to freshwaters, though the results of a trial conducted in Germany suggest risks attributable to reduced 
freshwater quality are similarly in the order of thousands per 100,000 (Wiedenmann et al. 2006). 

There has been a reduction in rotavirus reports in England, Wales and Scotland with increasing mean temperature 
(Atchison et al., 2009). Lastly, there is evidence of an increase in cryptosporidiosis rate by 27% in northern England if 
cumulative rainfall for prior week was in 75th percentile (Naumova et al., 2005). 

Higher seasonal coronavirus cases are observed during low temperature, high humidity periods in England (Nichols et 
al., 2021). Higher temperatures due to climate change may reduce the risk of norovirus transmission as a 15% 
reduction in norovirus reports followed where the month preceding was 1°C warmer, whereas a 1% increase in 
relative humidity led to a 2% decrease in reports in England and Wales (Lopman et al., 2009). Similarly, lower 
rotavirus cases have been reported at higher temperatures in England after controlling for trend, seasonality, public 
holidays, relative humidity and rainfall (Atchison et al., 2009). Data from England and Wales suggests that the RSV 
season ended at a rate of 3.1 weeks earlier per 1 °C temperature rise, suggesting warmer temperatures shorten the 
season (Donaldson, 2006). 

Ixodes ricinus is located across much of England (Hansford et al., 2026), and ticks infected with Lyme disease-causing 
bacteria have been detected in a number of different habitats (Cull et al., 2021; Medlock et al., 2022). There have 
been probable cases of TBE acquired in England, as well as seropositive (suggesting previous exposure to the virus) 
deer detected (Kreusch et al., 2019; Mansbridge et al., 2022; Callaby et al., 2025). Hyalomma marginatum is a non-
native tick species found in southern Europe that carries Crimean-Congo haemorrhagic fever virus (CCHFV) (Walker, 
2003; Choubdar et al., 2019). Migratory birds are important hosts of immature stages and can transport individual 
ticks over several thousand miles during spring migration. There have been several detections of this tick in England, 
including the most recent detection of a person with no history of travel (McGinley et al., 2021). It was hypothesised 
this was due to high temperatures facilitating the migration of birds as hosts (McGinley et al., 2021). 

Culex modestus has spread from North Kent saltmarshes and Essex coast, to along the Thames Estuary in Kent, on the 
opposite bank in Essex and in the coastal wetlands of Essex. Eggs of Aedes albopictus, a vector for several infections 
including dengue, were first detected in a motorway service station in Kent in September 2016 (Medlock et al., 2017), 
and further detections of eggs and larvae have occurred in England since (Vaux et al., 2019; Johnston et al., 2025).  
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Assessment of future magnitude of risk 

In the 2030s, a low emissions scenario (RCP2.6) leads to a 6.2% increase for non-tuberculous mycobacteria infections 
across the UK, and a 33.8% increase in infection rates to 10.2 cases per 100,000 people from 2023 to 2033 (Campbell 
et al., 2024). Secondly, an increase in UK coastline suitable for Vibrio is predicted (Trinanes and Martinez-Urtaza, 
2021). For vector-borne diseases, modelling using high emissions scenarios (RCP8.5) suggests most of England and 
parts of Wales could become suitable for established populations of Aedes albopictus by the 2050s (UKHSA, 2024d 
(HECC chap.8)). High warming scenarios suggest that temperatures may be warm enough for potential chikungunya 
transmission during 1-2 consecutive months (UKHSA, 2024d (HECC chap.8)). 

In the 2050s and 2080s, there is currently a scarcity of evidence showing the impact of low and central warming 
scenarios on climate-sensitive infectious diseases in England. 

By 2080, high warming scenarios suggest England could become suitable for Aedes albopictus (UKHSA, 2024d (HECC 
chap.8)), with one study estimating dengue could become endemic in London during the 2060s (Liu-Helmersson et al., 
2016). Many parts of England and Wales are predicted to be warm enough for potential chikungunya transmission for 
3-4 consecutive months by 2080 (UKHSA, 2024d (HECC chap.8)). However, high warming scenarios suggest the 
threshold for self-sustaining populations of the tick species Hyalomma marginatum will not be met (Gillingham et al., 
2023).    

Level of preparedness for risk 

¢ƘŜ ¦YI{!Ωǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇǊŜǇŀǊŜ ŦƻǊΣ ǇǊŜǾŜƴǘ ŀƴŘ ǊŜǎǇƻƴŘ ǘƻ ƘŜŀƭǘƘ ǘƘǊŜŀǘǎΣ ǎŀǾŜ ƭƛǾŜǎ ŀƴŘ ǇǊƻǘŜŎǘ ƭƛǾŜƭƛƘƻƻŘǎ 
(UKHSA, 2023). There are specific priorities of UKHSA which all contribute to preparedness in the threat of climate 
change: to be ready to respond to all hazards to health; reduce the impact of infectious diseases and antimicrobial 
resistance; protect health from threats in the environment; and improve action on health security through data and 
insights. The impact of infectious diseases is also included within the National Risk Register (Cabinet Office, 2025a). 

UKHSA regularly monitors infectious diseases in England (UKHSA, 2025e) and beyond through horizon scanning. The 
UKHSA preparedness plan (UKHSA, 2025f) highlights incident response plans, including levels for escalation/de-
ŜǎŎŀƭŀǘƛƻƴΣ ǿƘƛŎƘ ƛǎ ǊŜƭŜǾŀƴǘ ǘƻ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜ ƻǳǘōǊŜŀƪǎΦ ¢ƘŜ Ψ/ƻƳƳǳƴƛŎŀōƭŜ ŘƛǎŜŀǎŜ ƻǳǘōǊŜŀƪ ƳŀƴŀƎŜƳŜƴǘ 
ƎǳƛŘŀƴŎŜΩ (UKHSA, 2025b) provides health protection organisations in England with principles to support local health 
protection responses to communicable disease outbreaks, with the aim of preventing harm from such outbreaks. In 
нлнрΣ ǘƘŜ ΨtǊƛƻǊƛǘȅ ǇŀǘƘƻƎŜƴ ŦŀƳƛƭƛŜǎ ǊŜŦŜǊŜƴŎŜ ǘƻƻƭΩ (UKHSA, 2025g) was published, highlighting 24 pathogen families 
where further research is most needed in the interests of biosecurity. The tool also included a measure of climate 
sensitivity of pathogens, with many highlighting additional research is required. UKHSA has also published guidance 
on disease outbreak management to support local health protection systems (UKHSA, 2025b).  

Invasive mosquito surveillance at ports was instigated in 2010 and has expanded to over 100 trapping localities at 
seaports, airports and highway transport hubs across England, Wales and Northern Ireland together with local health 
authorities and port health authorities. The National Contingency Plan for Invasive Mosquitoes is a cross-government 
document which outlines local-level actions to be taken in the event of a non-native mosquito detection (UKHSA et 
al., 2020). UKHSA also runs a Tick Surveillance Scheme (TSS) and has developed a tick awareness toolkit (UKHSA, 
2024m), as well as resources for local authorities to raise awareness of ticks and tick-borne diseases in England. 
UKHSA works to provide evidence-based guidelines on adaptation for vectors and VBDs in England (Hawkes et al., 
2020)Φ hƴŜ ƻŦ ¦YI{!Ωǎ ǎǘǊŀǘŜƎƛŎ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ нлно-нлнс ƛǎ ǘƻ ΨǊŜŘǳŎŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜǎ ŀƴŘ 
ŀƴǘƛƳƛŎǊƻōƛŀƭ ǊŜǎƛǎǘŀƴŎŜΩ (UKHSA, 2023). UKHSA works with local authorities, who in turn may support community-led 
or citizen science approaches, to improve awareness and reduce the risk to health from VBDs. Surveillance and 
research partnerships are in place with UK academic institutions. Proactive habitat management also occurs through a 
range of organisations and partnerships. 
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Lƴ {ŜǇǘŜƳōŜǊ нлнпΣ ǘƘŜ Ψ²ŀǘŜǊ ό{ǇŜŎƛŀƭ aŜŀǎǳǊŜǎύ .ƛƭƭΩ ǿŀǎ ŀƴƴƻǳƴŎŜŘ ǘƻ ǘŀǊƎŜǘ ǿŀǘŜǊ ŎƻƳǇŀƴȅ-related pollution of 
outdoor bathing waters in England and Wales. Amongst other measures, this bill increases the ability of the 
Environment Agency to fine and criminally charge law breaking (Defra, 2025c). The Environment Agency measure 
water quality regularly and advise on outdoor swimming in key locations in England. 

Evaluation of urgency score 

The overall risk in England is assessed as Medium for the current climate and future periods. This is based on the 
number of people exposed to harmful vector-borne, water-borne, and food-borne diseases, rather than air-borne 
diseases, which is likely to result in tens of deaths, hundreds of major health impacts and tens of thousands of people 
affected. This estimate is made from correlations of cases with temperatures, but no studies show actual population 
exposure to these diseases, so our confidence in the magnitude scores is Low. There is some modelling evidence 
around future vector-borne disease risk, but the evidence for other infections is much weaker. Confidence is Low for 
future risks, due to limited evidence of explicit climate drivers and a lack of England-specific projections. There is 
limited evidence of effective implementation and potential for other adaptation measures to inadvertently worsen 
the risk. These scores do not include the impact of climate change on AMR, which although is listed as an 
international element above also affects UK populations.  

Table 3.18: Urgency scores for H4 Risks to people from climate-sensitive infectious diseases for England. Details of how the scores in this 
table were calculated are in the Methods Chapter. 
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оΦнΦпΦо bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 

Additional evidence here is specific to Northern Ireland. Where diseases are not mentioned, no additional information 
was available and evidence for the UK (3.2.4.1) was used to assess risk. 

Assessment of current magnitude of risk 

There is currently a lack of evidence relating specifically to climate-sensitive diseases in Northern Ireland. However, it 
is likely that correlations between disease cases and weather seen in other UK nations will also apply in Northern 
Ireland, although temperature thresholds for diseases/vectors may be different. 

Assessment of future magnitude of risk 

A low warming scenario is predicted to result in a 7.5% increase in non-tuberculous mycobacteria infection rates in 
Northern Ireland by 2033 (Campbell et al., 2024). In addition, the coastline around Northern Ireland which is suitable 
for Vibrio is predicted to increase by 2100 (Trinanes and Martinez-Urtaza, 2021).  

For vector-borne diseases, modelling using high warming scenarios suggests parts of Northern Ireland could become 
suitable for the establishment of Aedes albopictus by the 2060s or 2070s (UKHSA, 2024d (HECC chap.8)). High 
warming scenarios suggest temperatures are unlikely to be warm enough for potential chikungunya transmission, 
even by 2080 (UKHSA, 2024d (HECC chap.8)). 

Level of preparedness for risk 

The Health Protection Service within the Northern Ireland Public Health Agency (PHA) has the lead role in protecting 
the population from infection and undertakes surveillance and monitoring of pathogens. The second Northern Ireland 
Climate Change Adaptation Programme (NICCAP2) (DAERA, 2019) reports on actions to address disease risks for 
plants and wildlife, but no actions are listed for human pathogens.  

The NICCAP2 (DAERA, 2019) highlights that some evidence has pointed to recent declines in bathing water quality in 
bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ŀƴŘ ƳŜƴǘƛƻƴǎ ǘƘŜ Ψ{ȅǎǘŜƳ ŦƻǊ .ŀǘƘƛƴƎ ²ŀǘŜǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎΩ ό{²Laύ ǘƘŀǘ ǿƛƭƭ ƛƴǾŜǎǘƛƎŀǘŜ ŀƴŘ 
model the linkage between heavy rainfall events and pƻƻǊ ōŀǘƘƛƴƎ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ Lǘ ŀƭǎƻ ǊŜŦŜǊǎ ǘƻ Ψ{ǳǎǘŀƛƴŀōƭŜ ²ŀǘŜǊ ς 
A Long-Term Water Strategy for Northern Ireland (2015ςнлплύΩΣ ǿƘƛŎƘ ǊŜŎƻƎƴƛǎŜǎ ǘƘŀǘ ŀƭƭ ǇƻƭƛŎƛŜǎ Ƴǳǎǘ ŦŀŎǘƻǊ ƛƴ ǘƘŜ 
future implications of climate change on both quality and quantity of wateǊ ǊŜǎƻǳǊŎŜǎΦ Lǘ ŀƭǎƻ ƴƻǘŜǎ ǘƘŀǘ ǘƘŜ Ψ5ǊƛƴƪƛƴƎ 
²ŀǘŜǊ ŀƴŘ IŜŀƭǘƘ DǳƛŘŀƴŎŜΩ ƛǎ ǊŜǾƛŜǿŜŘ ŀƴƴǳŀƭƭȅ ŀƴŘ Ŏƻƴǘŀƛƴǎ ŀŎǘƛƻƴ ǘƻ ōŜ ǘŀƪŜƴ ǎƘƻǳƭŘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ Ŧŀƭƭ 
below health-ōŀǎŜŘ ŎǊƛǘŜǊƛŀΦ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ ǘŜƴ ȅŜŀǊ ΨaŀƪƛƴƎ [ƛŦŜ .ŜǘǘŜǊΩ ǎǘǊŀǘŜƎȅ ŦƻǊ ƘŜŀƭth and wellbeing has an 
objective to provide safe and clean drinking water. The SWIM project is now complete for six sites, and water quality 
ǇǊŜŘƛŎǘƛƻƴǎ ŀǊŜ ŘŜƭƛǾŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ōŀǘƘƛƴƎ ǎŜŀǎƻƴ ƻƴ ǘƘŜ Ψ{²La bLΩ ŀǇǇΦ   

Each year, UKHSA conducts invasive mosquito surveillance at over 100 trapping localities at seaports, airports and 
highway transport hubs with local health authorities and port health authorities across England, Wales and Northern 
Ireland. 

Evaluation of urgency score 

The overall risk in Northern Ireland is assessed as Medium for the current climate and future periods. This is based on 
the number of people exposed to harmful vector-borne, water-borne, and food-borne diseases, rather than air-borne 
diseases, which is likely to result in tens of deaths, hundreds of major health impacts and tens of thousands of people 
affected. There is some modelling evidence around future vector-borne disease risk, but the evidence for other 
infections is much weaker. Confidence is Low for future risks due to limited evidence of explicit climate drivers and a 
lack of Northern Ireland-specific projections. There is limited evidence of effective implementation and potential for 
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other adaptation measures to inadvertently worsen the risk. These scores do not include the impact of climate change 
on AMR which, although listed as an international element above, also affects UK populations. 

Table 3.19: Urgency scores for H4 Risks to people from climate-sensitive infectious diseases for Northern Ireland. Details of how the scores 
in this table were calculated are in the Methods Chapter. 
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оΦнΦпΦп {ŎƻǘƭŀƴŘ 

Additional evidence here is specific to Scotland. Where diseases are not mentioned, no additional information was 
available and evidence for the UK (3.2.4.1) was used to assess risk. 

Assessment of current magnitude of risk 

A mean temperature increase of 1 °C reduces the odds of detecting adenovirus (2.8%), RSV (17.3%), influenza A 
(13.7%) and influenza B (13%) viruses and human metapneumovirus (9.9%) in Scotland (Price et al., 2019). Cases of 
some respiratory diseases are also linked with relative humidity, including human metapneumovirus, RSV, influenza A 
virus in Scotland (Price et al., 2019). Higher rotavirus cases have been reported at lower temperatures in Scotland 
after controlling for trends, seasonality, public holidays, relative humidity and rainfall (Atchison et al., 2009). 

Assessment of future magnitude of risk 

A low warming scenario is predicted to result in a 9.5% increase in non-tuberculous mycobacteria infection rates in 
Scotland by 2033 (Campbell et al., 2024). In addition, the length of coastline around Scotland which is suitable for 
Vibrio is predicted to increase by 2100 (Trinanes and Martinez-Urtaza, 2021). 

For vector-borne diseases, modelling using high warming scenarios suggests parts of the Scottish Lowlands could 
become suitable for the establishment of Aedes albopictus by the 2060s or 2070s (UKHSA, 2024d (HECC chap.8)). High 
warming scenarios suggest temperatures are unlikely to be warm enough for potential chikungunya transmission in 
Scotland, even by 2080 (UKHSA, 2024d (HECC chap.8)). 

Level of preparedness for risk 

Preparedness and adaptation efforts have a particular focus on Lyme disease due to its increasing public health 
relevance in Scotland. The Scottish Government published the Scottish National Adaptation Plan 2024 ς 2029 
(Scottish Government, 2024c), known as SNAP 3, and an associated monitoring and evaluation framework (Scottish 
Government, 2025b). SNAP 3 recognises that climate change is already affecting VBD transmission and spread, and 
that policy responses to climate change, including ecosystem services, could create habitats more suitable for vectors. 
The Scottish Government have led a multi-mŜŘƛŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŎŀƳǇŀƛƎƴΣ ΨCƛƴŘ ŀ ǘƛŎƪ ǊŜƳƻǾŜ ƛǘ ǉǳƛŎƪΩΣ ƻǾŜǊ 
consecutive summers (2023/2024), which have helped raise the profile of VBD threats in Scotland. SNAP 3 has 
committed over the five-year plan to mapping the risk of emergent VBD due to climate change, scoping enhanced 
surveillance, scoping adoption of VBD contingency plans for England and horizon scanning for VBD of livestock. The 
Scottish Government continues to work with partners to progress these commitments. Health Protection Scotland 
published updated information on ticks and Lyme disease in Scotland in 2018, including guidance on prevention and 
treatment. The National Surveillance of Gastrointestinal Infections and Zoonoses in Scotland report provides 
information on reported laboratory-confirmed cases of pathogens in Scotland during 2015-2024 (Public Health 
Scotland, 2025a). 

SEPA monitors and publishes the general microbiological quality of the water at outdoor swimming sites during 
bathing season. PHS manage the Scottish Environmental Incident Surveillance System (SEISS), a database holding 
details of incidents where there may be a risk to public health due to the release into the environment of chemical, 
microbiological, radiation or other physical agents.   

Evaluation of urgency score 

Across climate sensitive diseases assessed, the magnitude scores are the same as other UK nations. The overall risk in 
Scotland is assessed as Medium for the current and future periods. This is based on an estimate of the number of 
people exposed to harmful vector-borne, water-borne, and food-borne diseases, which is likely to result in tens of 
deaths, hundreds of major health impacts and tens of thousands of people affected. This estimate is made from 
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correlations of cases with temperatures, but no studies show actual population exposure to these diseases, so our 
confidence in the magnitude scores is Low. There is some modelling evidence around future vector-borne disease risk, 
but the evidence for other infections is much weaker. Confidence is Low for future risks, due to limited evidence of 
explicit climate drivers and a lack of Scotland-specific projections. There is limited evidence of effective 
implementation and potential for other adaptation measures to inadvertently worsen the risk. These scores do not 
include the impact of climate change on AMR which, although listed as an international element above, also affects 
UK populations. 

Table 3.20: Urgency scores for H4 Risks to people from climate-sensitive infectious diseases for Scotland. Details of how the scores in this 
table were calculated are in the Methods Chapter. 
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оΦнΦпΦр ²ŀƭŜǎ 

Additional evidence here is specific to Wales. Where diseases are not mentioned, no additional information was 
available and evidence for the UK (3.2.4.1) was used to assess risk. 

Assessment of current magnitude of risk 

Higher seasonal coronavirus cases are observed during low temperature, high humidity periods in Wales (Nichols et 
al., 2021). There is a 15% reduction in norovirus reports if the month preceding was 1 °C warmer, whereas a 1% 
increase in relative humidity led to a 2% decrease in reports in England and Wales (Lopman et al., 2009, p. 200). 
Similarly, higher rotavirus cases have been reported at lower temperatures in Wales after controlling for trend, 
seasonality, public holidays, relative humidity and rainfall (Atchison et al., 2009). Data from England and Wales 
suggests that the RSV season ended at a rate of 3.1 weeks earlier per 1 °C temperature rise, suggesting that warmer 
temperatures shorten the season (Donaldson, 2006). For recreational (sea)water quality risks, the discussion for 



  

 

 
CCRA4-IA Technical Report: Health and Wellbeing 205 

 

England above is also relevant here since the randomised trial mentioned was also conducted in Wales and the two 
regions are climatologically similar and hence may respond similarly to emerging Vibrio pathogens too. 

Assessment of future magnitude of risk 

A low warming scenario is predicted to result in a 0.9% increase in non-tuberculous mycobacteria infection rates in 
Wales by 2033 (Campbell et al., 2024). In addition, the coastline around Wales suitable for Vibrio is predicted to 
increase by 2100 (Trinanes and Martinez-Urtaza, 2021).  

For vector-borne diseases, modelling using high warming scenarios suggests most of Wales could become suitable for 
the establishment of Aedes albopictus by the 2060s or 2070s (UKHSA, 2024d (HECC chap.8)). High warming scenarios 
suggest temperatures in parts of South Wales could be warm enough for potential chikungunya transmission for 1-3 
consecutive months by 2080 (UKHSA, 2024d (HECC chap.8)). However, high warming scenarios suggest the threshold 
for self-sustaining populations of the tick species Hyalomma marginatum will not be met (Gillingham et al., 2023).  

Level of preparedness for risk 

The Climate Adaptation Strategy for Wales (Welsh Government, 2024b) ƳŜƴǘƛƻƴǎ ŀ ΨhƴŜ IŜŀƭǘƘΩ ŀǇǇǊƻŀŎƘ ǘƻ 
minimise the threat of transmission of domestic animal diseases to wildlife and vice versa. This includes collaborating 
on the surveillance of vectors and diseases, real-time assessment of threats from diseases in other countries, and 
developing preparedness and response capability for exotic diseases, including horizon-scanning for emerging threats 
overseas. In addition, Public Health Wales (PHW) are incorporating climate indicators into routine gastrointestinal 
surveillance reports and have produced a Wales-specific non-foodborne zoonoses report focusing on climate-sensitive 
pathogens (not publicly available). A health and social care climate adaptation toolkit (Welsh Government, 2024d) has 
been produced, which includes climate-sensitive diseases as a risk that needs to be understood and considered during 
planning.  

The climate related risk from vector-ōƻǊƴŜ ǇŀǘƘƻƎŜƴǎ ƛǎ ǊŜŎƻƎƴƛǎŜŘ ƛƴ ǘƘŜ ²ŜƭǎƘ DƻǾŜǊƴƳŜƴǘΩǎ ŀŘŀǇǘŀǘƛƻƴ ǇƭŀƴΣ 
Prosperity for All: A Climate Conscious Wales (Welsh Government, 2019). One particular action seeks to increase 
understanding of the risk, with continued monitoring at ports and airports, and efforts to increase understanding of 
the risk, particularly from Lyme disease, with healthcare professionals. The plan commits to research what other 
action is needed and to survey where vectors are entering Wales in the future. There is a recognition that increased 
use of blue / green infrastructure as ecosystem services to other climate threats could increase the problem with 
native vectors, and therefore there is a commitment to work on avoiding this issue, working with Natural Resources 
Wales and other experts. This will include putting in place effective measures for urban and peri-urban blue and green 
space to prevent habitats for vectors. PHW are also collaborating with UKHSA and working closely with local 
authorities to extend mosquito surveillance in Wales. Each year, UKHSA conducts invasive mosquito surveillance at 
over 100 trapping localities at seaports, airports and highway transport hubs with local health authorities and port 
health authorities across England, Wales and Northern Ireland. 

Prosperity for All: A Climate Conscious Wales ŀƭǎƻ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ²ŜƭǎƘ DƻǾŜǊƴƳŜƴǘΩǎ ²ŀǘŜǊ {ǘǊŀǘŜƎȅ ŦƻǊ ²ŀƭŜǎ 
(2015a), which aims to maintain high levels of water quality and protect the health of people in Wales. The strategy 
identifies the risks from climate change and is underpinned by an all-Wales action plan. In addition, the Water Health 
Partnership for Wales is an initiative that brings together relevant agencies to work together more effectively to 
protect public health by ensuring the provision of safe drinking water. Agencies in the Partnership include the 
Drinking Water Inspectorate, Welsh Government, local authority public and environmental health, water companies 
and Public Health Wales. Natural Resources Wales is the regulatory body responsible for managing water resources in 
Wales. They provide oversight of both Bathing and Drinking Water in Wales through a wide range of strategies and 
plans and regulatory activity. Water companies also report annually on bathing water quality in Wales (Natural 
Resources Wales, 2025).  
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tI²Ωǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ tǊƻƎǊŀƳƳŜ .ƻŀǊŘ ό//t.ύ Ƙŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ /ƭƛƳŀǘŜ /ƘŀƴƎŜ {ǳǊǾŜƛƭƭŀƴŎŜ {ǳō-Group, 
consisting of internal and external partners, including the Welsh Government and the Office for National Statistics. 
¢ƘŜ //t.Ωǎ ǇǊƻƎǊŀƳƳŜ ǎǘǊŀǘŜƎƛŎ ŘŜŎƛǎions are informed by and shared with the Welsh Government Adaptation 
National Project Board and Health Protection Advisory Group Environmental Public Health Subgroup. The PHW 
Climate Change Surveillance Sub-Group will initially focus on the development of heat morbidity and mortality 
surveillance.  

Evaluation of urgency score 

The overall risk in Wales is assessed as Medium for current and future periods. This is based on the number of people 
exposed to harmful vector-borne, water-borne, and food-borne diseases, rather than air-borne diseases, which is 
likely to result in tens of deaths, hundreds of major health impacts and tens of thousands of people affected. There is 
some modelling evidence around future vector-borne disease risk, but the evidence for other infections is much 
weaker. Confidence is Low for future risks due to limited evidence of explicit climate drivers and a lack of Wales-
specific projections. There is limited evidence of effective implementation and potential for other adaptation 
measures to inadvertently worsen the risk. These scores do not include the impact of climate change on AMR which, 
although listed as an international element above, also affects UK populations.  

Table 3.21: Urgency scores for H4 Risks to people from climate-sensitive infectious diseases for Wales. Details of how the scores in this 
table were calculated are in the Methods Chapter. 

 

Wales 

H4 Risks to people from climate-sensitive infectious diseases. 

 Present 2030 2050 2080 

  Central High Central High Low Central High 

No adaptation M 

  ω ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

With adaptation  M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

M 

  ω 

Urgency scores MAN FI  FI   FI  

Overall urgency 

score 
MAN 

 

  



  

 

 
CCRA4-IA Technical Report: Health and Wellbeing 207 

 

3.2.5 Risks to food safety and nutrition ς H5  

Risk to food safety and nutrition is inherently linked to food security, which is covered in the Land, Nature, and Food 
chapter (risk N11). An important component of food safety is infection caused by specific food-borne pathogens, 
some of which are climate sensitive. These are discussed and included in magnitude scores in the infectious diseases 
risk (H4) (see also Box 3.7 below). CCRA3-IA TR expands on CCRA3-IA TR by considering nutrition alongside food 
safety, and in addition to food security. This recognises the importance of both food and nutrition security (quantity 
and quality of food), and the health and social value of food above and beyond the provision of sufficient calories or 
food as a tradeable commodity. Evidence on the impact of climate change on nutrition and diet-related health 
outcomes in the UK, however, is scarce. 

 

Table 3.22: Urgency scores for H5 Risks to food safety and nutrition. Details of how the scores in this table were calculated are in the 

Methods Chapter. 

 

ID Risk   Present 2030 2050 2080 Urgency 

H5 Risks to food safety 

and nutrition 

UK M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

England M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Northern Ireland M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Scotland M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

Wales M 
  ω 

M 
  ω 

M 
  ω 

M 
  ω 

FI 

 

  

Headlines  

¶ Further investigation is needed to assess urgency due to limited evidence directly linking climate change 
to UK food safety and diet-related morbidity and mortality.  

¶ Inequality in accessing safe and nutritious food is likely, especially for fresh fruits and vegetables. This is 
due to a reliance on imported food and increased global climate-related food production shocks and food 
trade/price volatility.   

¶ Devolved administrations have adaptation plans in place or in development. How these will be 
implemented or impact food safety and nutrition security is uncertain. 

¶ The urgency score (Further investigation) remains unchanged from CCRA3-IA-TR, despite the remit of this 
risk no longer including food security. 
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оΦнΦрΦм 9ǾƛŘŜƴŎŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

Current and future drivers of risk 

The impact of changes in climate or climate induced extreme weather events on UK food safety, diets, and nutrition 
can be complex, with limited evidence available to quantify or qualify direct or compounding and cascading risks. 
Extreme weather events and other changes related to climate change may impact the quantity, quality, diversity, and 
accessibility of foods in the UK via different pathways throughout global and domestic food systems. These effects 
may in turn increase the risk of consuming foods that are unsafe and can make it more challenging to consume diets 
which meet national nutritional guidelines.  

Hotter environments increase the likelihood of food spoilage and proliferation of pathogens (Damtew et al., 2024). 
High humidity, especially in warmer seasons, can worsen the risk of fungal growth, such as moulds, and lead to 
spoilage of non-refrigerated stored food products. Waterlogging is linked to crop losses and reduced quality of crops 
in terms of nutrition and ǘƻȄƛŎƻƭƻƎȅΦ wƛǎƛƴƎ ŀǘƳƻǎǇƘŜǊƛŎ /hі ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ Ƴŀȅ ƛƴŎǊŜŀǎŜ ȅƛŜƭŘǎ ōǳǘ ŀƭǎƻ ǊŜŘǳŎŜ ǘƘŜ 
nutritional quality of certain crops. Flooding, storms, and sea water intrusion can contaminate crops, food, and water 
sources, disrupt food storage and cold chain systems, and increase the proliferation of specific food-borne pathogens 
(see also H4, 3.2.4). Disruption of infrastructure necessary for food handling and storage, such as cold chain systems, 
can exacerbate these risks. Changes to hygiene practices or pest and disease distributions across food systems 
because of climate change can pose a risk to food safety for UK populations if sufficient controls are not in place 
(UKHSA, 2024h (HECC chap.9)). Figure 3.3 shows how climate change can affect food safety and nutrition through 
multiple pathways. 

 

CƛƎǳǊŜ оΦоΥ ¢ƘŜ ǇƻǘŜƴǘƛŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ ƻŦ ǊƛǎƛƴƎ /hн ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ŦƻƻŘ ǎŀŦŜǘȅ ŀƴŘ ƴǳǘǊƛǘƛƻƴ ŦǊƻƳ ΨŦŀǊƳ ǘƻ ǘŀōƭŜΩΦ ό¢aken from 
Maggiore et al., 2020). 






































