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Since the Industrial Revolution in the 18th Century, the globally averaged concentration
of CO, in the atmosphere has risen by around 50%, to over 415 parts per million (ppm).

Records of Earth’s climate, preserved in air bubbles trapped in Antarctic ice, show that

the current level of CO, is unprecedented in at least 800,000 years.

www.metoffice.gov.uk

unprecedented in 800,000 years or more

Charles David Keeling,
1928 — 2005

https://scripps.ucsd.edu/programs/keelingcurve/
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2= Met Office Global CO, emissions

Emissions are set to grow 1% [0.1 to 1.9%)] in 2022.
The rate of increase has slowed from 3% per year in the 2000s to about 0.5% per year in the past decade.

Global Fossil CO5; Emissions

40 Gt - 2010-19
COs +1.0%/yr Projection 2022
37.5 Gt CO;
A 1.0% (0.1%—1.9%)

35 1 CO, emissions
o \ Covibo1 cuts of 1.4 billion
+2. () =3 -

Y ; tonnes are

30 - —« Global pandemic

: : ¥ 52% needed each
1990-99 financial
+1.0%/yr crisis year on average
o5 | voan to reach net zero
by 2050
20 | —= Dissolution of
Soviet Union
V¥ 31%
1990 1995 2000 2005 2010 2015 2022
projected

@® Global Carbon Project



= Met Office

. 4_Global mean temperature difference from 1850-1900 ( ° C)

= HadCRUT5
1.2- NOAAGIobalTemp
10 GISTEMP
= ERAS5
0.8- —— JRA-55
o 06 Berkeley Earth /

0.4- ‘
0.2- -rr WA |
. f I‘ A ’ \ / '

0.0- A v T
\'l " W " Y

_02 _
1850 1875 1900 1925 1950 1975
Year

https://www.metoffice.gov.uk/hadobs/monitoring/dashboard.html

www.metoffice.gov.uk

Global average surface temperature change

Global
temperature has
risen by 1.1°C
since the pre-
industrial era

2000 2025

© Crown Copyright. Source: Met Office
Figure updated: 13/01/2023
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=Z MetOffice  Sea level has risen and continues to rise...

= Met Office
Global sea level difference from 1981-2010 (mm)
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= Met Office \What is the difference between climate variability
and change?
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Data: HadUK Grid mean annual UK temperature

Timeseries of UK annual average temperature from 1884 to 2022 with the hottest and coldest years in the serfes highlightad.

Credit: Met Office.
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UK Climate Projections (UKCP18)
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A diverse set of climate projections:.

Observations
Marine
Probabilistic

Global (60km)
Regional (12km)
Local (2.2km)

Headline results:
“a greater chance of warmer, wetter
winters and hotter, drier summers”

“Sea levels have been rising and will
continue to rise”

Department
for Environment
Food & Rural Affairs

Department for
Business, Energy
& Industrial Strategy

= Met Office
Hadley Centre
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UKCP18

Projections
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Working together on
UK Climate Projections
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Current risks: How will they change?
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Hot Weather / Heatwaves

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



FUTURE TEMPERATURE CHANGE

PROBABILISTIC PROJECTIONS UKCP LOCAL (2.2KM)
RISING SEASONAL TEMPERATURES™ HOT SUMMER DAYS THE FREQUENCY OF HOT SPELLS*** IS
UKCP Probabilistic (25km) projections Temperature of hot summer days**, by e
show that by 2070, the range of average 2070, is projected to increase in the Local The average frequency of hot spells, locally
seasonal temperature changes are (2.2km) projections. over the southern UK for the period
projected to increase*. 1981-2000, is once every 4 years.
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== Met Office Future UK Temperatures

Summer Mean Daily Maximum Temperatures — 2060-2079
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=z Met Office Changes in likelihood of UK Extreme Events due to
man-made Greenhouse gases — extreme heat

Chances of seeing 40°C in the UK

Natural
climate
1in 100 - 1in 100 -
1000 years 300 years

Wildfires during the July 2022 heatwave in Dartford

www.metoffice.gov.uk

» Present ‘ By 2100

1in 15
years
(medium
emissions
scenario)

1in 3.5
years (high
emissions
scenario)

2 Met Office %

19 July 2022
Maximum Temperature
Actual value
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=ZMetOffice \\hat are the impacts of this change?

Higher temperatures could include an
increased risk of.......

« EXcess Deaths / Health Issues
« Transport Disruption

« Water shortages / outages
 \Water rescues

« Wildfires

* Drought?

www.metoffice.gov.uk © Crown Copyright 2023, Met Office
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Flooding

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



Precipitation percentage change by 2070

FUTURE PRECIPITATION CHANGE

PROBABILISTIC PROJECTIONS

WETTER WINTERS,
DRIER SUMMERS™

UKCP Probabilistic (25km) projections
show that by 2070, under a high emission
scenario, average winter precipitation is
projected to increase, whilst average
summer rainfall is projected to decrease.

+35%
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UKCP LOCAL (2.2KM)

FUTURE INCREASES IN EXTREME
HOURLY RAINFALL INTENSITY

CHANGES IN THE TYPE OF RAINFALL

By 2070, Local (2.2km) projects more of the
rain in winter will come from frontal rain
events of higher intensity and in summer from
short lived high intensity showers.

By 2070, extrerne hourly rainfall intensity
associated with an event that typically occurs
once every two years increases by 25%.

1990 2070 WINTER SUMMER
== Met Office Environment Working together on
Hadley Centre Agency

UK Climate Projections



= Met Office Future UK Probabillistic Projections for Precipitation

Changes for 2061-2080 relative to 1981-2000 for
High emissions World (RCP8.5)
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== Met Office Changes in likelihood of UK Extreme Events due to man-
made Greenhouse gases — extreme rainfall

The wettest day on record Has become. ..

/Z.Stimes morem

N_atural 2020
climate

Z= Met Office :
>

And could become...

By,
The UK had 7.5 km? of rainfall Loch Ness has 7.4 km? of water

Currently, such an event would 10 times more likely
2100

happen every 100 years and Natural
this may decrease to every 30 climate
years by the end of the century

www.metoffice.gov.uk © Crown Copyright 2023, Met Office
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Main Types of Winter Flooding

Credit: New World Climate A e 5 . ,:,.,‘:?_ ix.com Credit: Today’s Conveyancer

Coastal Flooding Fluvial Flooding Groundwater Flooding

Other types of flooding include: Surface water (Pluvial), sewerage and reservoir

www.metoffice.gov.uk © Crown Copyright 2022, Met Office
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Credit: Pitchcare.com

www. metoffice.gov.uk © Crown Copyright 2022, Met Office
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Thunderstorm Requirement

[ N Ad
12t Auglist 2020 @ 18

For thunderstorms to develop you need
the following:

* Moisture

« Unstable Air (air that will keep rising
once it starts)

« Atrigger (for example, heat or
converging winds)

www.metoffice.gov.uk © Crown Copyright 2023, Met Office
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Main Type of Summer Flooding

Surface Water Flooding

www. metoffice.gov.uk © Crown Copyright 2022, Met Office



= MetOffice  \yhat are the impacts of this change?

Heavier rainfall in the future could lead to an
Increased risk of......

* River and groundwater flooding in the winter

« Surface water flooding in the summer
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Sea Level
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Sea level rise In the UK

« Sea levels will rise more in
England/Wales than in
Scotland/Northern Ireland. This is due
to glacial isostatic adjustment.

* In a high emissions scenario, sea level
could rise between 0.5-1.15m by 2100
in London. Under a low emission
scenario this would be 0.3-0.7m*

* Relative to 1980-2000 average

www.metoffice.gov.uk

Sea Level Change (m)

Sea Level Change (m)

UK average sea level change

Pattern of change at 2100
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=ZMetOffice \\hat are the impacts of this change?

A rise in sea level in the future could lead to an
Increased risk of......

« Coastal flooding

« Coastal erosion

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



Met Office

Arctic Sea Ice Loss September Arctic sea ice extent

The September minimum Arctic sea ice extent
in 2019 was the 2" lowest on record.

------ 1979-2022 linear fit

Extent (x10° km?)

1980 1990 2000 2010 2020
Year
s 3
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Wildfire

www.metoffice.gov.uk © Crown Copyright 2023, Met Office
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Climate impacts on wildfires

Graph showing total burnt area (ha)
across the nations 2011 - 2022
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ZMetOffice | V\{ildfire seasons
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Wildfire Conditions

Considerations:
* Vegetation type and condition

 Ground conditions

« Weather conditions
* Temperature
* Relative Humidity
* Precipitation
* Wind speed

www. metoffice.gov.uk © Crown Copyright 2023, Met Office
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Wildfire Risk

1981 to 2010 2026 to 2035 2060 to 2069

P 3 = Combination of high
F < temperatures, low
= humidity, low rainfall and
? often high winds
T easectoms Wildfire risk does occur

| o | naturally but is increasing
Figure D4: Annual occurrence (% of days) with Fire Weather Index (FWI) > 17.35 (Fire Danger . .
Class 4/5) during summer (JJA) from the UKCPI18 12km regional model averaged over the 12 I n freq u e n Cy an d Seve rlty

ensemble members for a) 1981-2010 baseline period b) 2026-2035 (2 degC global warming level)
due to climate change

and c) 2060-2069 (4 degC global warming level).

Belcher et al., (2021)

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



= MetOffice.  Pggt Example Summer 2022

| Ashill, Norfolk

Ashmanhaugh Norfolk

www. metoffice.gov.uk © Crown Copyright 2023, Met Office



=ZMetOffice \\hat are the impacts of this change?

A future likelihood of seeing wildfire conditions
could lead to an increased risk of......

* Destruction of land

« Danger to buildings on the rural / urban boundary
« Poor air quality

* |mpacts on FRS resources

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



= Met Office

Storms

www.metoffice.gov.uk © Crown Copyright 2022, Met Office
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Storms

Deep areas of low pressure can develop
In the autumn to early spring period
bringing very strong winds.
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7%
1200GMT 25th January 1990
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The wind flows anti-clockwise around the
low pressure with the strongest winds
generally on the southern and western
sides.

Warnings for these type of events will be
Issued as Wind warnings.

www. metoffice.gov.uk © Crown Copyright 2022, Met Office



« Danger to life — 4 fatalities

« Power Outages for several days
* Major transport disruption

« Thousands of fallen trees

« Schools and businesses closed.

» Significant flooding of properties and
infrastructure

www.metoffice.gov.uk © Crown Copyright 2022, Met Office



=ZMetOffice \\hat are the impacts of this change?

More active storms could lead to an increased

e Structural damage

« Environmental damage (e.g. fallen trees)
 Power outages

« Transport disruption

« Coastal flooding

www.metoffice.gov.uk © Crown Copyright 2023, Met Office



ZMetOffice UK climate change risks

OIGIO,

Heat related Flooding Water availability Wildfires

deaths (annual damages) (low river flows) (% days with ‘very

(per year) high'’ fire risk)
Present day 2,000 £2 billion 9%

Impacts at _aro a0 . o

www.metoffice.gov.uk
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Global warming and future high-impact weather in the UK

HOT WEATHER ﬂF}
Extremely hot days,
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| Very cold conditions, where

DROUGHTS
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2 Severe droughts are defined here as droughts that are as severe or more severe than that of 2010-2012 drought, which had a 12-month period with accumulated rainfall deficit of 24%
of the mean annual rainfall of the 1981-2000 period, i.e. 24% less rainfall than the average rainfall expected. We used the number of times this threshold was exceeded in the present
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What have we already seen?
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Heatwaves Heavy rainfall Wildfires
+ July 2022 UK exceeded 40°C for the first - February 2020 was the wettest - Figures suggest the number of
time on record in the UK. February on record UK wildfires has been increasing in
- The Summer 2020 heatwave was - Storm Ciara saw a month’s worth recent years
the most significant heatwave of the of rain fall across parts of West - Wildfires could be 5 times more likely
last 60 years, leading to over 2500 Yorkshire in just 18 hours, leading to by 2100 due to increases in high
excess deaths across the UK widespread flooding temperatures and low summer rainfall;
. By 2050 hot summers could . By 2070, winter rainfall events, conditions highly conducive to wildfires
happen every other year similar to these, are expected to

increase by up to 25%

www.metoffice.gov.uk © Crown Copyright 2021, Met Office



Z MetOffice UK Climate Changes

== Met Office $ = Met Office #

Mean Temperature Rainfall Amount
Annual Average

; Annual Average "
1991-2020 Change From 1961-199Q 1991-2020 Change From 1961-199%
Difference (°C)

Difference (%)
‘

ifference

1991-2020
change from
1961-1990

© Crown copyright =
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Any Questions?

www.metoffice.gov.uk © Crown Copyright 2020, Met Office
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