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CLIMATE CHANGE:  WHAT IS HAPPENING AND POTENTIAL IMPACTS 

Unless otherwise stated, this annex is based on the advice of the Intergovernmental Panel on 

Climate Change (IPCC), which is the independent body of international scientists charged by the UN 

with assessing and reviewing the most recent evidence.  Their latest report was published in 2014, 

and is based on work by hundreds of experts, drawing on thousands of research papers.  The UK 

Government has always fully supported the work of the IPCC and regards its assessments as the 

most authoritative view of the science. The full report can be accessed at 

http://www.ipcc.ch/report/ar5/wg2/.  

The evidence on climate change 

1. The way in which carbon dioxide, methane and nitrous oxide act to warm the earth has been 

proven for a long time. 

2. Greenhouse gas levels in the atmosphere are now 40% higher than before 1800 and are at 

levels not seen for at least the last 800,000 years. 

3. The average temperature at the Earth’s surface has risen by 0.8 degrees Celsius over the last 

century.   Each of the last three decades has been successively warmer at the Earth’s surface 

than any preceding decade since 1850.  13 of the last 14 warmest years on record have 

occurred in the 21st century. 

4. It is more than 95% certain that greenhouse gas emissions caused by humanity have been 

responsible for at least 50% of the warming observed between 1951 and 2010. 

5. The observed pattern of tropospheric warming and stratospheric cooling over the past 30-40 

years is broadly consistent with computer model simulations that include increases in CO2 

and decreases in stratospheric ozone, each caused by human activities. The observed 

pattern is not consistent with purely natural changes in the Sun’s energy output, volcanic 

activity, or natural climate variations such as El Niño and La Niña. 

6. The oceans have absorbed about 30% of the extra greenhouse gases emitted since 1750.  As 

a result, the acidity of ocean surface water has increased by 26%. 

7. The oceans are warming and expanding in volume.  Between 1901 and 2010 global mean sea 

level rose by 19cm. 

8. The recent slowdown in warming is explicable.  Since the very warm surface temperatures of 

1998 which followed the strong 1997-98 El Niño, the rate of increase in average surface 

temperature has slowed, relative to the previous decade.  This is because more of the excess 

heat has been stored in the oceans.  Temperatures are still rising, if more slowly:  surface 

temperatures in the 2000s were on average warmer than in the 1990s. 

Future prospects 

9. IPCC’s view is that multiple lines of evidence indicate a strong, consistent relationship 

between cumulative carbon dioxide emissions and projected global temperature to 2100. 

10. The consequences will include more frequent, and longer, heat-waves. 

11. Climate change is projected to reduce renewable surface water and groundwater resources 

in most dry sub-tropical regions, intensifying competition for water.  Groundwater reserves 

in many of Earth’s water catchment areas are already being used at an unsustainable rate. 

12. A nearly ice-free Arctic Ocean in the summertime is likely before 2050, if emissions continue 

on their current path.   

13. It is likely that the area of permafrost (in the top 3.5 metres of soil) in high northern latitudes 

will reduce by more than a third by 2100.  This brings the risk that the large volumes of 
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methane currently trapped in those frozen soils will be released, further increasing 

greenhouse warming. 

14. Global mean sea-level is likely to rise by up to 0.8 metres by 2100.  It appears that extreme 

sea levels, eg in storm surges, have increased since 1970; and this trend is likely to continue. 

15. More extreme weather-events are likely, including heat-waves, droughts, and short bursts of 

intense rainfall.  

16. It is virtually certain that sea-levels will continue to rise for many centuries after 2100, given 

the delay involved in the thermal expansion of the oceans and the melting of ice-sheets.  

Abrupt and irreversible ice loss from the Antarctic ice-sheet, combined with the slow melting 

of the Greenland ice-cap, would raise sea-levels by many tens of metres. 

Impacts on eco-systems 

1. Many species face an increased risk of extinction due to climate change.  

2. Terrestrial and marine species have shifted their geographical ranges and migration patterns 

in response to climate change. 

3. Eco-systems are already under stress due to the rise in human populations, farming and 

industry.  

4. Continued climate change will add greatly to this stress.  Plants and animals can adapt to 

changing climate, but not at the speed we are seeing.  Most plant species cannot naturally 

shift their geographical ranges fast enough; and the fragmentation of wildlife habitats due to 

pressures from agriculture makes it much harder for plants and wildlife to shift their 

habitats. 

5. Most small mammals and freshwater molluscs will not be able to keep up with the rates of 

climate change, unless emissions are cut back on the most stringent emissions reduction 

scenario modelled by IPCC.   

6. Marine organisms face not just changing temperatures, but also acidifying water with 

progressively lower levels of oxygen. Coral reefs and polar ecosystems are highly vulnerable 

at present, but ocean acidification will continue for centuries.  This poses substantial risks to 

marine ecosystems, including to plankton which are the basis for the marine food-chain. 

7. As part of this, marine acidification poses major risks to marine phyto-plankton, which 

account for about half of the Earth’s total photosynthesis.  Marine acidification could 

therefore potentially damage the composition of the atmosphere.  Scientists have not so far 

had a chance to study this sufficiently to model the effects.  This illustrates the extent to 

which humanity is running unknown risks. 

Impacts on People 

8. Global temperature increases of 4 degrees C or more above late 20th century levels, 

combined with the increased demand for food as a result of rising global population, would 

pose large risks to global food security. 

9. Production of wheat, rice and maize is projected to suffer if local temperatures increase by 

more than 2 degrees C; although some localities may benefit from altered growing 

conditions. 

10. By 2100, high temperatures and humidity in some areas are likely to compromise common 

human activities for parts of the year, including growing food and working outdoors. 

11. In urban areas, climate change is projected to increase risks from heat stress, storms and 

extreme rainfall, inland and coastal flooding, water scarcity, sea-level rise and storm surges. 
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12. The risks brought by climate change are generally greater for disadvantaged people and 

communities; and for countries/areas lacking essential infrastructure and robust systems of 

government. 

13. Throughout the rest of this century, climate change is expected to increase ill-health in many 

regions, especially in developing countries with low incomes and therefore less resilience. 

14. Climate change is projected to increase displacement of people and increase the risks of 

violent conflict, both directly (in the sense of competition for resources) and even more by 

adding to the instability of societies/countries that lack the ability to cope with the 

pressures. 

15. The UK Government indicates that direct impacts in the UK are likely to include increased 

flooding (coastal and inland, as sea levels rise, the risk of storm surges increases, and peak 

river flows increase); a significant reduction in the availability of water from groundwater 

and river abstraction; and economic and health losses from extreme heat events.   

16. The UK is also likely to be affected heavily by the indirect effects of living in a more unstable 

world, including impacts on food supply. 

What is needed to limit climate change 

17. The Earth’s systems mean that there is a delay of about 30 years before most of the impact 

of the emissions in the atmosphere shows up in our weather. 

18. Nothing can be done now about the climate change already in the pipeline (which will take 

effect until mid-century); but cuts to emissions now can substantially reduce the climate 

risks the world will face from the middle of the century onwards. 

19. If emissions continue unabated, warming is likely to exceed 4 degrees C (above pre-

industrial levels) by 2100.  This would mean substantial species extinction, global and 

regional food insecurity, and consequent instability for human societies 

20. To avoid dangerous impacts, the average temperature rise needs to be limited to 2 degrees 

C above pre-industrial levels. 

21. To have a better than two-thirds chance of achieving this limit, total global emissions must 

be cut by at least 40% by 2050 (compared with 2010 levels), and then to be near zero in 

2100.   The more delay there is, the harder the challenge will be. 

22. Carbon Capture and Storage (CCS) has potential to reduce the damage caused by the 

remaining element of fossil fuel use, but development has so far has been slow.  The 

contribution it can make to reducing total emissions by 2050 is therefore limited, and so 

does not remove the need for a rapid shift away from relying so heavily on fossil fuels. 

Are emissions cuts on this scale feasible? 

23. Emissions reductions of this order are attainable.  The technology of renewable energy (both 

generation and battery storage) is advancing rapidly.  Costs (eg of solar power) have fallen 

greatly and are set to fall further. 

24. Emissions cuts need not damage the economy.  Chapter 6 of the IPCC report reviews a 

comprehensive range of economic analyses, including estimates of the costs of cutting 

emissions, together with their impact on GDP and consumption.  Its central estimate for the 

cuts outlined above is that they would sacrifice on average only 0.06 percentage points of 

annualised growth in consumption between now and 2100.   

25. Emissions cuts mean de-carbonising the economy, not stopping it.  De-carbonising is an 

economic opportunity:  the key is to make a major and rapid shift in investment patterns, in 

order to convert economies.  
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26. This is however based on what IPCC calls ‘idealised implementation scenarios’:  ie humanity 

acting rationally, in the interests of the common good, taking rapid action to reduce 

emissions, and advancing rapidly in low-carbon technologies.  Factors which delay action, 

such as vested interests, short-sightedness, and institutional and political inertia, all push up 

the economic costs.   

27. Higher costs resulting from delay mean that the real danger to economic growth, in anything 

other than the short-term, comes from ignoring climate change. 

28. The Stern Report of 2006 for the UK Government stressed that the benefits of strong, early 

action on climate change outweigh the costs; and that the earlier action is taken, the less 

costly it will be.  Stern said ‘tackling climate change is the pro-growth strategy for the longer-

term, and it can be done in a way that does not cap the aspirations for growth of rich or 

poor countries.’ (Executive summary of the report here:  

http://www.wwf.se/source.php/1169157/Stern%20Report_Exec%20Summary.pdf.) 

29. The biggest difficulty in cutting emissions is less likely to be a lack of suitable technology, or 

that it is not technically possible, or that the scale of investment is impossible; but the 

political challenge of managing this change so that agreements can be brokered and 

progress made.  This challenge is substantial. 

http://www.wwf.se/source.php/1169157/Stern%20Report_Exec%20Summary.pdf

