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Our changing climate:  
How will you be affected? 
 
Jacqui Yeates UK Climate Impacts Programme (with additional information 
from Jo Hamilton and Jane Pendlenton). 
 
All infrastructure, 
businesses and areas 
of society will be 
affected by climate 
change. This briefing 
takes you through 
some of the impacts 
and what they might 
mean for you. 
 
 
 
 
 
 
 
 
 
Projections of future climate impacts range from a low to a high emissions scenario.  A low 
emissions scenario is one where we dramatically reduce our greenhouse gas emissions – a 
high one is where we don’t reduce that much, if at all.  
 
Emissions paths from the IPCC 
(Intergovernmental Panel on 
Climate Change) showing 
projected temperature rises. The 
black line indicates a 'high 
emissions' path, the green line 
lower emissions; the blue and 
orange paths lie between these. 

However, it is important to 
recognise that, regardless of 
collective global action to reduce 
emissions, there will be a certain 
amount of unavoidable warming 
over the next 30-40 years, largely 
due to the slow response of the oceans which take time to release the additional heat that 
they take up from the atmosphere. The IPCC Fourth Assessment reports an expected rise of 
at least 0.2°C per decade for all of the ‘emissions scenarios© that they describe in the graph 
above. This means that we can expect a further temperature increase of around 1°C by the 
2050s in addition to the 0.7° we have already experienced in the UK to date. We can see 
that this is the case by looking at the temperature rises projected for this period (circled on 
the graph) under the four scenarios shown- until the 2040s we can see that the projected 
rise is consistent between all of the scenarios, regardless of emissions. 
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So the graph overleaf gives us two important messages: 

·  It is imperative that we act now, as local communities and globally, to shift to an 
emissions path which limits and stabilises global temperature rise.  

·  Regardless of our endeavours to cut emissions, we are committed to a certain 
amount of unavoidable warming over the next 3 or 4 decades, and will have to 
prepare for and adapt to this.  

Introduction to UKCIP 
The UK Climate Impacts Programme helps organisations assess how they might be 
affected by climate change, so they can prepare for its impacts. It was set up 1997; and 
funded by Defra. It’s a programme of the Environmental Change Institute, Oxford 
University. UKCIP focuses on Stakeholder-led research using: 

•    Common tools & experience 
•     Intelligent access to datasets 
•     Guidance & support for studies & partnerships 
•     Web access to all tools 

 

Observed changes in the UK climate 
Strong global warming has been 
observed since 1975 
 
This graph shows the change in global 
average surface temperature from 
1861 (when sufficient observations 
were made to form a meaningful 
global average) to 2004. The 
individual annual averages are shown 
by red bars, and the blue line shows a 
smoothed trend*, with changes shown 
relative to temperatures over the last 
decades of the 19th century. The 
observations combine those of near-
surface air temperatures with those of 
seasurface temperatures. Updates to 
this graph can be seen at the Met Office Hadley Centre website: 
http://www.metoffice.gov.uk/research/hadleycentre 
/obsdata/globaltemperature.html    
This time series has been used in all the reports of the Intergovernmental Panel on Climate 
Change (IPCC); it is a joint effort between the Met Office©s Hadley Centre and the University 
of East Anglia©s Climate Research Unit. 
 
Although there is a considerable year-to-year variability in annual-mean global temperature, 
an upward trend can be clearly seen; firstly over the period from about 1920–1940, with little 
change or a small cooling from 1940–1975, followed by a sustained rise over the last three 
decades since then. 1998 was the warmest year in this time series, followed by 2002, 2003 
and 2004. All of the ‘top-ten’ years have been since 1990, and all the ‘top-twenty’ warmest 
years have been since 1981, with the exception of one (1944). 
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Change in England & Wales precipitation 1873-2003 
 

 
At the same time, there have been 
notable changes to precipitation, with 
marked seasonal trends for drier 
summers and wetter winters, 
precipitation decreasing by about 
15% over the summer months, and 
increasing by a similar amount 
throughout the winter. Despite overall 
precipitation levels remaining roughly 
constant, the mantra of water 
companies may well be ‘too little, too 
much, wrong place©. 

 
 
European 2003 summer temperatures could be normal by 2040s, cool by 2060s 
 
 
This graph focuses on simulation 
and prediction (under a Medium 
High Emissions scenario) of 
summer warming over southern 
Europe, using the Hadley Centre 
model, shown in red. The 
simulation from 1900 to 2000 
agrees well with the observations 
(black), except for the summer of 
2003 (black asterisk) which was 
much warmer than either the 
model simulation or the climatic 
norm. In the absence of any 
human modification of climate, 
temperatures such as those seen 
in Europe in 2003 are estimated 
to be a 1-in-1,000 year event. 
Despite this, it is seen that, by the 2040s, a 2003- type summer is predicted to be about 
average, and by the 2060s it would typically be the coldest summer of the decade. 
Recent work has demonstrated that hot, 2003-type, European summers would already be 
being experienced much more frequently (more than once per decade on average) were it 
not for the cooling effect of man-made sulphate aerosols. Once the shielding effect of these 
aerosols is removed, the warming commitment from past greenhouse gas emissions will 
mean that such hot summers are likely to become a regular occurrence, even without any 
further man-made greenhouse warming. 
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The human fingerprint 
Hot 2003 European summer:  
human activities have doubled 
the risk 

It has been estimated that half 
the risk of the heat wave event of 
summer 2003, which killed over 
30,000 people throughout 
Europe, and 2,000 in the UK, 
was due to human-induced 
changes to greenhouse gas 
concentrations. That is to say, 
without the impact of our fossil 
fuel and deforestation activities to 
date, this event would have been 
half as likely to happen. (View 
the article from Nature which makes these claims here 
http://www.nature.com/nature/journal/v432/n7017/abs/nature03089.html ) 

Although this kind of attribution is difficult for more localised events, we can examine current 
weather and its impacts to see if it forms part of an emerging trend which represents a 
significant departure from the past. We can then begin to imagine what the future may look 
like if the factors contributing to these trends continue to be augmented.  

 
Other observed trends 
The UK is getting warmer: 

• Average annual temperature for all regions of the UK has risen by between 0.4 and 
0.9°C since 1914  

• UK has experienced 8 of the 10 warmest years on record since 1990 
• Thermal growing season for plants has increased by up to 30 days since 1900 

 
Summers are getting hotter and drier: 

• Average summer temperature for all regions of the UK has risen by between 0.5 and 
0.9°C since 1914 

• Total summer precipitation has decreased in most parts of the UK, typically by 
between 10 and 40% since 1961 

 
Winters are getting milder and wetter: 

• Average winter temperature for all regions of the UK has risen by up to 0.7°C since 
1914 

• Total winter precipitation has increased in almost all parts of the UK, typically by up to 
50% since 1961 

• The number of days with snow cover at 9am has decreased in all regions of the UK 
by between 4 and 20% since 1961 

• Some weather extremes are becoming more common, others less common: 
• The average duration of summer heatwaves has increased in all regions of the UK by 

between 4 and 16 days since 1961 
• The average duration of winter cold snaps has decreased in all regions of the UK by 

between 6 and 12 days since 1961 
• There has been a trend towards heavier winter precipitation for most parts of the UK 

since 1961  
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Sea levels are rising: 
• Global average sea-level rose by between 10 and 20 cm during the twentieth century 
• Absolute sea-level has increased by approximately 10 cm around the UK coast during 

the same period, although natural land movements mean there are large regional 
differences in the actual sea-level rise detected at different coastal locations 

• The temperature of UK coastal waters has increased by between 0.2 and 0.6°C per 
decade since 1985.   

 
Natural factors alone cannot explain the recent warming 
 
Natural factors include a chaotic variability 
of climate due largely to interactions 
between atmosphere and ocean; changes 
in the output of the Sun and changes in the 
optical depth of the atmosphere from 
volcanic emissions. 
The Hadley Centre climate model has been 
driven by changes in all these natural 
factors, and it simulates changes in global 
temperature shown by the green band in 
the slide above. This clearly does not agree 
with observations, particularly in the period 
since about 1970 when observed 
temperatures have risen by about 0.5 °C, 
but those simulated from natural factors have hardly changed at all. 
  
 

Most of the observed increase in global 
average temperatures since the mid-20th 
century is very likely (>90% probability) 
due to the observed increase in 
anthropogenic greenhouse gas 
concentrations 
 
If the climate model now include by changes in 
human-made factors — changes in greenhouse 
gas concentrations and sulphate particles — in 
addition to natural factors, observations (red) and 
model simulation (green) are in much better 
agreement. In particular, the warming since about 
1970 is clearly simulated. Of course, this 
agreement may, to some extent, be fortuitous, for 
example, if the heating effect of man-made greenhouse gases and the cooling effect of man-made 
aerosols have been overestimated. Nevertheless, the ability to simulate recent warming only when 
human activities are taken into account is a powerful argument for the influence of man on climate. 
Since this initial Hadley Centre experiment*, other modelling centres have been able to reproduce the 
same broad conclusion. In addition to simulating the global mean temperature, the model also 
simulates the pattern of changes in temperature, across the surface of the Earth and through the 
depth of the atmosphere. These ‘fingerprints of man-made warming’ have been compared to 
observations, providing even stronger evidence for the majority of the long-term trend over the last 50 
years having been due to human activity. 
Further work at the Hadley Centre** and elsewhere*** has recently demonstrated that warming over 
individual continental areas in the last few decades can only be explained if human activities are 
included. 
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How might our climate change?  
 
Trends in Oxfordshire seem to be following those of 
the UK, with rising temperatures leading to hotter, 
drier summers and milder winters, and changes to 
precipitation leading to more intense rainfall and 
prolonged periods of drought. Ecosystems, directly 
responsive to climate means and extremes, are also 
being affected. We explore some examples of these 
climate impacts in the next sections.  
 

 
Ice Skating on Port Meadow 1880 Photo  

courtesy of Oxfordshire County Council Photographic Archive 
 
The impacts of weather in Oxfordshire are already significant, and provide us with a basis for 
understanding how further changes to our climate may affect us. Over the past decade or so, 
Oxfordshire has experienced two intense heat waves in 2003 and 2006, over 40 major instances of 
flooding, mini tornados, storms and strong winds, and periods of drought and subsidence. In general, 
the trends experienced across the UK of increasing temperature, with milder, wetter winters and 
warmer, drier summers, have also been felt here, and have found expression in changes to our local 
ecology and in impacts on people, buildings and infrastructure.  
 
UKCIP02 climate change scenarios report 
The report is based on modelling done by the Hadley Centre for Climate Prediction & Research at 
the Met Office and includes: 

• Observations of recent change 
• Baseline gridded observed data (5km, monthly, 1961-2000, 26 quantities)  
• Future changes in UK seasonal means (50km) 
• Future changes in daily extremes (50km) 
• Expert judgements of levels of confidence in changes 
• Uncertainties illustrated with other models. You can download this from www.ukcip.org  

 
The illustration on the left shows that the South East will experience the largest change in 
temperatures under a high or a low emissions scenario, whilst the illustration on the right gives a 
close-up of the South East region. 
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 The graphs above show the averages – which means that the higher the average temperature 
increase, the higher the likelihood of having even higher temperatures and heat waves, as shown in 
the graph below. 
 
 

 
 
Precipitation – rain / snow / sleet / hail to you and me! 
 
We can expect drier summers and wetter winters – as shown in the 
following diagrammes for the UK, then the South East. Remember 
these are averages – and this summer certainly shows that severe 
and unexpected weather can strike at any time! 
 
 

 
 
 
This graph shows the likelihood of rainfall exceeding 
the average, which again increases with time under 
a medium-high emissions scenario. 
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It’s not all sunshine – the frequency of depressions 
will increase in the winter and decrease in the 
summer. 
 
 
 
 
 
 
Sea Level Rise 
 

 
 
The table below shows the expected increases in sea level rise. 
What’s interesting is that, due to natural processes, land in 
northern England and Scotland is generally rising, thus the 
projected sea level rises aren’t as high as the South East and 
South of England, where the land is gradually sinking. If you 
combine the sea level rise with the expected increases in stormy 
weather, the combination to lead to increased likelihood of 
flooding, as was experienced at Great Yarmouth in November 
this year. 
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 The Gulf Stream 
 
 
 
 
 
 
 
 
 
 
 
 
In summary, we can expect to see: 

• Hotter drier summers; milder wetter winters 
• Extreme high temperatures more frequent 
• Extreme winter precipitation more frequent 
• Significant decrease in soil moisture content  
• Significant increase in thermal growing season 
• Net sea level rise and increased occurrence of extreme high-water levels 

 
All infrastructure, business and areas of society will be affected, and there will be threat and 
opportunities. 
 

 
• We need to mitigate (reduce our 

emissions) AND ADAPT! 
• Ensure decisions you make have 

considered climate change risks and 
opportunities  

�  UKCIP tools can help you 
(see www.ukcip.org.uk) 

�  This applies to home and 
professional capacities 

 
 
 


