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Global temperatures have 

risen by ~1.25°C

2023 was warmest year on record and the 10th year in 

succession that has equalled or exceeded 1.0°C above the 

pre-industrial period. 
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• UK’s second warmest year on record 
(series from 1884)

• Central England second warmest year on record 
(series from 1659)

• 10 warmest years have all occurred this century, 
six in most recent decade

• Most recent decade, 2014-2023:
• Warmest 10-year period for both UK and CET

• Most recent decade, 2014-2023:
• 0.42°C warmer than 1991-2020

• 1.25°C warmer than 1961-1990

• Warmest year in Ireland in series from 1900    
(Met Éireann)

UK - 2023 temperatures
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• UK’s seventh wettest year on record 
(series from 1836)

• 5 of 10 wettest years have occurred 
this century 

• Most recent decade, 2014-2023:
• 10% wetter than 1961-1990

• Most recent decade, 2014-2023:
• Winters 24% wetter than 1961-1990

• Caution is needed interpreting
trends over short periods since
extreme years may strongly 
influence averages

UK - 2023 rainfall
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Headline results

“a greater chance of warmer, wetter 

winters and hotter, drier summers”

“sea-level rise continues under all 

scenarios”
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Global projections – 
UK mean precipitation change

• Winter precipitation is expected to increase 

significantly

▪ We will still get some dry winters, but 

wet winters will become wetter

• Summer rainfall is expected to decrease 

significantly

▪ But when it rains in summer there 

may be more intense storms UK mean winter precipitation change. 

Change is calculated relative to 1981-2000.

NCIC observations

Global model mean



© Crown Copyright 2024, Met Officewww.metoffice.gov.uk

Regional projections – pattern of precipitation change

Spatial pattern of precipitation change to 2061-2080 (RCP8.5) shows detailed structure over the 

UK (compare S England and N Scotland). Change is calculated relative to 1981-2000.

Summer precipitation change Winter precipitation change

Median estimate Median estimate
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Local (2.2km) projections for 

summer suggest decreases in 

the frequency of wet days but 

increases in the intensity on 

wet days

Wet days are defined as days 

with precipitation > 1 mm/day

However, for the most intense 

events the central estimate is 

for an increase of 25% by 2070

Wet day intensity 

change %

Wet day frequency 

change %

Projected change to 2061-2080 (RCP8.5). 

Change is calculated relative to 1981-2000.

Local projections – understanding frequency and intensity
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• Brief but unprecedented heatwave from 16 to 

19 July 2022

• On 19 July, 40.3°C was recorded at Coningsby 

(Lincolnshire), setting a new UK temperature 

record by a margin of 1.6°C

• 40°C recorded for the first time in the UK

• Seven stations at or above 40°C

The July 2022 heatwave
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The July 2022 heatwave
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• For the 1-day maximum temperatures over central England the 

return time is estimated at 1 in 1000 years in the current climate.

• The likelihood of observing such an event in a 1.2°C cooler world is 

extremely low and ‘almost impossible in a world without climate 

change’.

• The observational analysis shows that a UK heatwave as defined 

above would be about 4°C cooler in preindustrial times.

• It is important to highlight that all models systematically 

underestimate the observed trends. The model-derived results are 

thus almost certainly too conservative.

• Human-caused climate change made the event at least 10 times 

more likely. 

• The discrepancies between the modelled and observed trends and 

variability also hinders confidence in projections of the future trends.

Attributing the event

Source: World Weather Attribution (WWA)

https://www.worldweatherattribution.org/wp-content/uploads/UK-heat-scientific-report.pdf 

Area-averaged annual maxima of daily maximum temperature

Area-averaged 2-day average daily mean temperature
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From global to local sea-level projections

Global sea levels are 
rising. 

1. Thermal expansion

2. Melting ice sheets

3. Receding glaciers

4. Land water storage

Sea levels do not change 
uniformly. 

1. Glacial isostatic 
adjustment (GIA)

2. Ocean density

3. Earth’s gravity field, 
rotation, and shape 
of the ocean floor 
(GRD)

Source: Figure 9.2a in IPCC, 2021 © Crown Copyright 2024, Met Office



IPCC AR6 projections

Source: IPCC AR6 WG1 Chapter 9

Relative to 1995-2014, the 
likely global mean sea 
level rise (medium 
confidence) by 2100 is 
projected to be:

• 0.32-0.62 m under the 
low emissions scenario 
(SSP1-2.6)

• 0.55-0.90 m under the 
high emissions scenario 
(SSP3-7.0)

High-end scenarios 

including ice sheet 

instability processes

Beyond 2050, projections are increasingly sensitive to emissions 
scenario, and it is virtually certain that sea level will continue to 

rise through 2100.
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Source: IPCC AR6 WG1 Chapter 9

IPCC AR6 projections

UKCP 2300 

projections 

shown for 

comparison

Relative to 1995-2014, the likely global mean sea level rise (medium confidence) by 2300 
is projected to be:

• between 0.3 m and 3.1 m under SSP1-2.6

• between 1.7 m and 6.8 m under SSP5-8.5 in the absence of Marine Ice Cliff Instability

• and by up to 16 m under SSP5-8.5 considering Marine Ice Cliff Instability

Beyond 2100, global mean sea level will continue to rise for 
centuries due to continuing deep ocean heat uptake and mass 

loss of the ice sheets
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UKCP18 headline messages

UK coastal flood risk is 
expected to increase over 
the 21st century

21st century projections of 
time-mean sea level change 
around the UK vary 
substantially

Exploratory, time-mean sea 
level projections to 2300 
suggest that UK sea levels 
will continue to rise over 
the coming centuries

Source: UKCP18 Marine Report
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UKCP18 sea-level projections

Source: UKCP18 Marine Report
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UKCP18 sea-level projections

Source: UKCP18 Marine Report

Newlyn in Southwest England has a total range of 
projected sea level rise at 2100 across all RCP 
scenarios of approximately 0.3 - 1.2m. The Greenland 
contribution to regional sea level is zero and GIA 
contribution is positive.

Portpatrick in Southwest Scotland has a total range of 
projected sea level rise at 2100 across all RCP 
scenarios of approximately 0.1 - 0.9m. Here, the 
Greenland and GIA contribution to regional sea level is 
negative.

© Crown Copyright 2024, Met Office



Projecting Future Sea Level (ProFSea)

The ProFSea tool can be used to 
generate local sea-level projections 
across the globe.

ProFSea generates global and local 
sea-level projections to 2100 and 
now 2300.

Perks & Weeks (2023), Palmer et al (2020)

This tool is hosted on GitHub 
(https://doi.org/10.5281/zenodo.10
255468) and involves running a 
series of Python based scripts.
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Arctic sea level changes can differ 
significantly from the global sea level rise 

trend and are highly dependent on location.

ProFSea in the Arctic Region

Munday et al. (draft), Perks & Weeks (2023), Palmer et al (2020)

By 2100, sea level in Barentsburg, 
Norway will likely decrease.

By 2100, sea level in Vankarem, 
Russia will almost certainly 

increase.

“Investigate how sea level change will affect port access. Work should aid military planners to 
understand access considerations for planning operations.”
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ProFSea in the Caribbean

“Generate sea-level projections for various locations in the Caribbean for Commonwealth Heads of 
Government meeting”

By 2100, sea level in Belize will 
likely increase.

By 2100, sea level in Port-of-
Spain will likely increase.
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Coastal Resilience 
Demonstrator

2.7%

Low over UK and North Sea 
Higher storm surge risk

Perks et al. (2023), Neal et al. (2016)

The Met Office produced a set of 30 objectively 
derived daily weather patterns, which are 
typical of the main synoptic scale variability 
over large parts of Europe.

6th December 2013 Storm Xavier created 
the “'The biggest [coastal flood] event to 
impact the UK east coast for more than 

half a century.”
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Coastal Resilience 
Demonstrator

Under sea level projections to 2050 
(RCP8.5):
▪ >8% of events associated with 

WP14 exceed the warning threshold
▪ 8 number of weather patterns are 

considered a risk by 2050

Under sea level projections to 2100 
(RCP8.5):
▪ >50% of events associated with 

WP14 exceed the warning threshold
▪ 29 number of weather patterns are 

considered a risk by 2050

Perks et al. (2023), Neal et al. (2016) © Crown Copyright 2024, Met Office



UKCP18 vs AR6 sea-level projections

Weeks et al (2023)
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Key messages

✓ The world has warmed by about 1.2°C, leading to more extreme weather events

✓ The amount of future warming depends on future emissions

✓ The UK is expected to see: 

✓warmer, wetter winters; hotter drier summers

✓ Sea levels do not change uniformly around the world

✓ The UK is expected to see: 

✓ greater sea-level rise in the south than in the north

✓ Sea levels will continue to change over the coming centuries, affecting coastal flood risk

✓ It is important to monitor sea-level and develop effective adaptation options 

✓ e.g. “early warning systems”

© Crown Copyright 2024, Met Office



www.metoffice.gov.uk © Crown Copyright 2024, Met Office

For more information please contact

rachel.perks@metoffice.gov.uk

joe.osborne@metoffice.gov.uk
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