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Climate Change Press Pack

Compiled by Dr Emily Shuckburgh

Climate Change – global issues

The Earth’s climate is changing

The Earth’s climate has been relatively stable since the end of the last ice age (about 10,000 year ago), but it is now changing. The average global temperature is warmer than any other century in the last 1,000 years. About 0.6°C of warming has occurred over the last century, with land warming more than the oceans. The 1990s were the warmest decade in the last 100 years. There is also evidence that rainfall patterns are changing, sea levels are rising, glaciers are retreating, arctic sea-ice is thinning and that the incidence of extreme weather is increasing in some parts of the world. The latest climate models suggest global mean surface temperatures will rise by between 1.4 and 5.8°C by 2100. These projected global average temperature rises are too high to be natural fluctuations in climate and are very likely to be without precedent in the last 10,000 years. They are expected to modify rainfall patterns and cause sea levels to rise.

Observed global climate changes

The most useful index describing the state of global climate is the average surface air temperature of the planet. Estimates are compiled from millions of individual thermometer measurements taken around the world and date back to 1860. The records show that global temperature has risen by about 0.6°C since the beginning of the 20th century, with about 0.4°C of this warming occurring since the 1970s (Figure 3). The year 1998 was the warmest on record, and 2001 was the third warmest. The 1990s were the warmest decade in the last 100 years, and it is likely that the last 100 years represented the warmest century in the last millennium. 
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 Figure 3: the observed increase in global-average surface air temperature anomalies are relative to 1961-1990 average. Figure from UK CIP

Other evidence for changes in the global climate include:

· an increase in night-time temperatures over many land areas at about twice the rate of day-time temperatures; 

· an increase in the length of the freeze-free season in many Northern Hemisphere mid-to-high latitude land areas; 

· more intense rainfall events over many Northern Hemisphere mid-to-high latitude land areas; 

· a near worldwide decrease in mountain glacier extent and ice mass; 

· a decrease in Northern Hemisphere sea-ice amounts and a substantial thinning of Arctic sea-ice in late summer 

Natural and human causes of observed climate change

The observed changes in global climate are likely to be due to a combination of both natural and human causes. The Earth's climate varies naturally as a result of interactions between the ocean and the atmosphere, changes in the Earth's orbit, fluctuations in energy received from the sun and volcanic eruptions. The main human influence on global climate is likely to be through increasing emissions of greenhouse gases such as carbon dioxide and methane. At present for example, about 6.5 billion tonnes of carbon is emitted globally into the atmosphere each year, mostly through the combustion of coal, oil and gas for energy. Changes in land use result in a further net annual emission of between 1 and 2 billion tonnes of carbon. Increasing concentrations of so-called greenhouse gases in the atmosphere over the last 200 years have trapped more energy in the lower atmosphere, thereby altering global climate. The picture is complicated, however, by other pollutants from human activities, for example sulphur dioxide which transforms into small particles (aerosols) which act to cool climate.

Attributing observed changes to different factors

To explain the cause of the recent changes in climate, the Hadley Centre climate model was used to simulate global climate from 1860 to 2000, considering natural factors, human factors (greenhouse gases and aerosols) and then both sets of factors combined. Model simulations which only took account of natural factors could explain the mid-twentieth century warming, but not the observed warming since the 1970s. When the experiment was repeated using just changes in human factors, the recent rise in temperature was well replicated, but not the earlier warming in the mid-twentieth century. Only when both natural and human factors were included could the model provide an adequate simulation of the course of global-average temperature over the entire 140 year period, and especially the warming since the 1970s (see Figure 5). This analysis is one of several important pieces of evidence that point towards a substantial, and increasing, human influence on global climate. Thus, the Intergovernmental Panel on Climate Change (IPCC) concluded in their Third Assessment Report that, " .. most of the warming observed over the last 50 years is likely to have been due to increasing concentrations of greenhouse gases."
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	Figure 5: a good fit between observed and model-simulated global temperature is obtained only when both natural and human factors are included in the model simulation. Temperature change is relative to the 1880-1920 average. Figure from the UK CIP


Climate Change in the UK

Observed change in the UK climate

Changes have also been observed in the climate of the UK, for which we have records extending back three and a half centuries. The 1990s was the warmest decade in central England since records began in the 1660s and this warming of climate over land has been accompanied by warming of UK coastal waters (Figure 4).
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 Figure 4 the warming of central England climate (red) and surrounding UK coastal waters (blue). Deviations are relative to 1961-1990 average (note different scales). Figure from UK CIP

Analysis of other climate data has revealed the following changes in UK climate:

· the thermal growing season for plants in central England has lengthened by about one month since 1900; 

· heatwaves have become more frequent in summer, while there are now fewer frosts and winter cold spells; 

· winters over the last 200 years have become much wetter relative to summers throughout the UK; 

· a larger proportion of winter precipitation in all regions now falls on heavy rainfall days than was the case 50 years ago; 

· after adjusting for natural land movements, average sea level around the UK is now about 10cm higher than it was in 1900 

Predicted climate change in the UK

Climate change scenarios have been developed for the UK, which present information on the possible changes in the UK climate over the 21st century. The scenarios represent an important advancement in our understanding of the nature of future climate change in the UK, providing information on possible climate change at a regional level, along with insight into potential changes in extreme weather events and sea level. The latest scenarios were launched by the Department for Environment, Food & Rural Affairs (DEFRA) in April 2002, and are referred to as the UKCIP02 scenarios (UKCIP is the UK Climate Impacts Programme). The scenarios were commissioned and funded by DEFRA for UKCIP, and developed by the Tyndall Centre for Climate Change Research at the University of East Anglia, and the Hadley Centre for Climate Prediction and Research at the Met Office. The UKCIP02 scenarios present four different descriptions of how the world may develop in the decades to come, being based on four different emission scenarios from the IPCC. It is not possible to say which scenario is more likely, as this is dependent upon the future choices made by society. Rather, the scenarios provide alternative views of the future, and together show a broad range of changes that we may face.

The scenarios have been developed using the latest global climate model from the Hadley Centre, which is one of the most comprehensively validated climate models in the world. This model was used to calculate the implications of the different emission scenarios for future global climate. The results from this were then fed into a higher resolution regional model, to simulate changes in UK climate on a regional scale (based on a 50km resolution grid). The resulting four scenarios are described by the emission scenarios on which they are based: Low Emissions, Medium-Low Emissions, Medium-High Emissions and High Emissions. 

Temperature

· The UK climate will become warmer. 

By the 2080s, the average annual temperature in the UK may rise by between 2°C for the Low Emissions scenario and 3.5°C for the High Emissions scenario. 

There will be greater warming in the south and east rather than in the north and west, and there may be greater warming in summer and autumn than in winter and spring. By the 2080s for the High Emissions scenario, parts of the southeast may be up to 5°C warmer in summer. 

The temperature of UK coastal waters will also increase, although not as rapidly as over land. 

· High summer temperatures will become more frequent, whilst very cold winters will become increasingly rare. 

A very hot August may occur one year in five by the 2050s for the Medium-High Emissions scenario, and as often as three years in five by the 2080s. Even for the Low Emissions scenario, by the 2080s about two summers in three may be as hot as, or hotter than, the exceptionally warm summer of 2003. 

Precipitation (rain and snow)

· Winters will become wetter and summers may become drier throughout the UK 

The relative changes will be largest for the High Emissions scenario and in the south and east of the UK, where summer precipitation may decrease by 50% or more by the 2080s and winter precipitation may increase by up to 30%. Summer soil moisture by the 2080s may be reduced by 40% or more over large parts of England for the High Emissions scenario. 

· Snowfall amounts will decrease throughout the UK. 

The reductions in average snowfall over Scotland might be between 60% and 90% (depending on the region) by the 2080s for the High Emissions scenario. 

· Heavy winter precipitation will become more frequent 

By the 2080s, heavy winter precipitation intensities that are currently experienced around once every two years, may become between 5% (Low Emissions) and 20% (High Emissions) heavier. 

Sea Level Changes

· Relative sea level will continue to rise around most of the UK's shoreline. 

The rate of increase will depend on the natural vertical land movements in each region and on the scenario. By the 2080s, sea level may be between 2 cm below (Low Emissions) and 58 cm above (High Emissions) the current level in western Scotland, but between 26 cm and 86 cm above the current level in southeast England. 

· Extreme sea levels will be experienced more frequently

For some east coast locations, extreme sea levels could occur between 10 and 20 times more frequently by the 2080s than they do now, under the Medium-High Emissions scenario.

Frequently asked questions about climate change

What is climate change?

Climate refers to the average weather experienced in a region over a long period, typically 30 years. This includes not just temperature, but also wind and rainfall patterns. The climate of the Earth is not static, and has changed many times in the past in response to a variety of natural causes. The term "climate change" usually refers to recent changes in climate that have been observed since the early 1900’s. 

The earth is kept warm by the greenhouse effect. Certain gases in the atmosphere (so-called greenhouse gases) absorb energy that is radiated from the Earth’s surface, and so warm the atmosphere. The greenhouse effect is a natural phenomenon without which life on Earth as we know it would not be possible, as the Earth would be 30°C cooler. However, our modern lifestyles have resulted in us releasing large amounts of greenhouse gases into the atmosphere, thereby enhancing the greenhouse effect and so pushing up temperatures globally. 

What evidence is there that climate change is happening?

Most climate scientists agree that the world is going to get warmer. The Intergovernmental Panel on Climate Change (IPCC) was set up by the World Meteorological Organization and the United Nations Environment Programme in 1988 to assess scientific and socio-economic information on climate change and its impacts and to the advise the United Nations Framework Convention on Climate Change. In its Third Assessment Report it projects that global temperatures could rise by between 1.4 and 5.8°C by the end of this century.

The range of temperatures reflects a number of uncertainties, as many aspects of the weather are not fully understood, such as the impact of clouds, which can have both warming and cooling effects. Also unclear is the role of ocean currents, and role of the carbon cycle in oceans and forests. 

Central England has one of the longest temperature records dating back to 1659. This record shows that temperatures have increased by 0.7 degrees C in the UK since 1659. Of that, a rise of 0.5 degrees C occurred in the 20th Century. Globally, average temperatures have increased by 0.6 degrees C since 1860. 

Is the warming a consequence of human activities?

In 1995, the Intergovernmental Panel on Climate Change concluded that the balance of evidence suggested that the recent observed warming of the Earth’s atmosphere was due to human activities. In 2001, it concluded that "most of the warming observed over the last 50 years is likely to be attributable to human activities."

Recent temperature rises can only be explained by human activities — computer models that simulate climate demonstrate that it other variations, such as the sun’s output and changes in volcanoes cannot account for all the warming. Only when human activities are included in the models do they correlate with observed changes. 

Can we prevent climate change by reducing emissions of greenhouse gases?

Experiments run on global climate models show us that when we reduce emissions of carbon dioxide, we reduce the rate of rise of average global temperatures and so lessen the rate and impacts of climate change. We can therefore slow the rate of warming by changing our behaviour. However, once released into the atmosphere, carbon dioxide remains there for about 100 years. So even if we were to reduce emissions, we are committed to a certain amount of warming and are likely to see a global rise in temperature of 2 degrees C by the end of the century owing to greenhouse gases currently in the atmosphere. We may need to reduce emissions by 60 to 70 percent to stabilise the climate completely. 

What's the difference between global warming and climate change?

Global warming refers to the increase in the average temperature of the earth’s atmosphere. Climate change refers to the changes in climate that might accompany the warming of the atmosphere, such as changes in the frequency and intensity of extreme weather and sea level rise. Many people use these expressions interchangeably. However, the word "warming" may be misleading, as it doesn’t suggest the range of changes that could result.

Isn't there a chance that Northern Europe could get much colder?

The UK’s climate is affected by the Gulf Stream, which brings warm water from the Gulf of Mexico across the Atlantic Ocean to north west Europe. This warm water keeps the climate of the UK warmer than continental locations at similar latitudes. Some scenarios of climate change suggest that with further climate change, the North Atlantic Thermohaline Circulation (THC), of which the Gulf Stream is a part, could "shut down". If this were to happen, average temperatures in the UK would drop by some 4 degrees C. Research at the Met Office shows that global warming could reduce the strength of the THC circulation by 25% by 2100. However, the direct heating of global warming would be greater than any cooling effect from reduced activity of the THC. A cold future is therefore very unlikely.

What are greenhouse gases?

Greenhouse gases are naturally occurring gases in the atmosphere that have the capacity to absorb long-wave radiation emanating from the Earth’s surface. By absorbing this energy and re-radiating it, the gases cause the temperature of the Earth’s lower atmosphere and surface to increase. The most common greenhouse gases are water vapour and carbon dioxide. Others include methane and nitrous oxide. Man's activities have increased concentrations of all of these gases and have also introduced new ones, such as CFCs. 

Why would sea levels rise if it gets warmer?

Oceans absorb heat from the atmosphere. As the atmosphere warms, so too do the oceans. When water is warmed, it expands, causing sea levels to rise. In addition, as the temperature of the oceans and atmosphere increases, so glaciers and small ice sheets melt, releasing water into the oceans and contributing to sea level rise. 

In addition, the UK and northern Europe are still responding to the melting of ice sheets that covered the land during the last Ice Age. Mainland Britain is slowly tilting, with South and East England slowly sinking into the sea and the North West and Scotland rising. 

Sea level rises around the UK would increase the risk of flooding and coastal erosion. 

Why do you get more rain with hotter temperatures?

Higher temperatures do not necessarily mean more rainfall everywhere. The climate system is driven by water. As the oceans and atmosphere heat up, more water evaporates from the oceans and the Earth’s surface. More water in the atmosphere means that more moisture is potentially available to fall out of the atmosphere as rain, hail or snow. However, that precipitation will not be distributed evenly across the globe. Some high rainfall areas are likely to get wetter with climate change, while some dry areas will become drier. 

Will it become more stormy?

With more energy in the climate system, it is possible that storms could become more severe in future, but the climate models do not give consistent findings.

Why think about how climate change will affect us now, when its effects won’t be felt for many years?

The earlier you find out the likely impacts, the more options you have for adapting, including taking advantage of opportunities. This is particularly important when it comes to major investment decisions and decisions that may affect whole sectors, or communities. In addition, the sooner we take action to reduce emissions, the greater the chance of stabilising the climate.

Isn't the UK a winner in terms of climate change? If so, why worry so much?

The UK will be warmer and this will certainly bring advantages. However, we are also likely to experience more extreme weather and we need to start planning now to deal with the consequences, such as additional flooding, drought and sea level rise. There are also serious implications for other parts of the world that will have implications for the UK, although these have yet to be quantified. 

Useful links

The Met Office’s Hadley Centre  www.metoffice.gov.uk/research/hadleycentre

The Tyndall Centre  www.tyndall.ac.uk 

NERC Centres for Atmospheric Science  ncas.nerc.ac.uk

Natural Environment Research Council  www.nerc.ac.uk 

The UK Climate Impacts Programme (UKCIP)  www.ukcip.org.uk

Intergovernmental Panel on Climate Change (IPCC)  www.ipcc.ch

United National Framework Convention on Climate Change (UNFCCC)  www.unfccc.de

This information booklet has been produced by Dr Emily Shuckburgh, University of Cambridge.
�Source: UK CIP, www.ukcip.org.uk
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