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Climate change facts

The current climate change is unusual.
It is not just part of a natural cycle.

Annual global average temperature, plotted 
relative to 1961-1990 average (14°C)

© Crown copyright   Met Office© Crown copyright   Met Office

IPCC Fifth 
Assessment Report

• Working Group I: The Physical Science Basis

• Working Group II: Impacts, Adaptation and Vulnerability

• Working Group III: Mitigation of Climate Change

• Manmade greenhouse gas emissions continue to increase
• Slower emissions reduction means more expensive and more difficult to 

stay below 2˚C warming

• Recent extremes reveal significant vulnerability to climate variability
• Risks of impacts reduced by limiting the rate and magnitude of climate change

• Warming of the climate system is unequivocal
• It is extremely likely that human influence has been the dominant cause

Fig SPM1: AR5 WGI
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Carbon dioxide concentration 
in the atmosphere

• Temperature and CO2

concentrations are 
linked

• Past: 

• Natural changes in 
climate led to cooling 
(ice ages), ↓ CO2, 
reduced greenhouse 
effect

• Present:

• Human-induced ↑ CO2, 
driving greenhouse 
effect, increasing 
warming
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European 2003 summer 
temperatures

Stott Nature 2004 – updated to 2007 – HadGEM1
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UK Extremes

More frequent 

hotter summers

Too hot:

• Climate change doubled risk of 
temperatures seen in Europe in 2003

• Continuing on track for 2003 to be 
normal in Europe by 2040s

Too cold:

• Over long term winters warmer in UK

• But 20-30% chance of cold winters until 
2020s

• Need to adapt to broader range Fewer colder winters 
but variability will continue

Met Office
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Risk based analysis
Summer temperature changes in UK city 

photo: Philip Wade

0 5 10 15

30

20

10

0

June / July / August temperature rise  (deg C)

R
e

la
ti
v
e

 l
ik

e
lih

o
o

d
 (

%
)

daily max

hottest day

© Crown copyright   Met Office

UK Extremes

More intense 
rainfall

Too wet:

• Evidence that extreme daily rainfall is 
becoming more intense around the world

• Hints that character of UK rainfall is 
changing

Too dry:

• On average summers hotter and drier

• 35% chance of wet summer until 2040s
Wet summers continue due to 

climate natural variability
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Increase in European Drought Frequency
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Increase in probability of 
extremes in a warmer climate

• Precipitation now

Probability of 
occurrence

Light 
threshold

Average Heavy 
threshold

Heavy 
precipitation 

extremes

(After Karl et al. 2008)

Less light 
precipitation

More heavy 
precipitation

• Precipitation in future
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Predicted Changes In Oxford 
Rainfall Return Periods
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Conclusions of New Results From 
Very High Resolution Climate Model

• Future projections of changes to UK winter rainfall are robust
from coarser to higher resolution models.

• Convection-permitting model shows an intensification of hourly 
rainfall in summer not seen at coarser resolution.

• Evidence of significantly more events exceeding high 
thresholds (e.g. 30mm/h) indicative of more flash flooding.

• Accurate representation of the local storm dynamics is 
essential for predicting changes to convective extremes, … 
when included we find summer downpours intensify with 
warming

Kendon et al, Heavier summer downpours with climate change revealed by weather 
forecast resolution model, published in Nature Climate Change June 2014.
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Sea Level Rise Predictions:
Impact On European Coastlines

Top Level Summary of Potential 
Climate Change Impacts On 

Transport
1. Increased temperatures:

• Increased rail buckling
• Increased maintenance of road surfaces
• Over heating of electrical equipment
• Expansion of moveable infrastructure e.g. swing bridges

2. Increased higher intensity rainfall
• Increase in flash flooding
• Increase in river flooding
• Increase in landslides
• Increase failure of electrical equipment

3. Sea level rise and increased storminess
• Damage to coastal infrastructure
• Increase in the number of trees blown down
• Increase in vehicles blown over
• More speed restrictions on bridges

4. Increased periods of drought
• Increased subsidence due to reduction in soil moisture
• Weakening of earthworks for when rain returns

5. Shorter winter season
• Less snow and frost days
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Thanks for listening

doug.johnson@metoffice.gov.uk
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Total CO2 emissions are strongly 
linked to total global mean warming 

If warming to be limited to 2˚C, total emissions need to be limited to ~900 GtC 
About half of this was emitted by 2011

Total CO₂

emissions to 2011 
are in range 460-

630 GtC

Met Office, based on SPM10: AR5 WGI 


