Climate Change Technical Brief No.2: Impacts
This second Climate Change Technical Brief from the DEW Point Resource Centre gives an overview of the current and predicted impacts of climate change. References to further reading materials are also provided.

The state of things…
Climate change is already happening and the impacts are getting worse. The world’s poorest people are the most vulnerable.

· [image: image1]Global warming kills about 160,000 people through its effects every year. The numbers dying from side-effects of climate change, such as malaria and malnutrition, could almost double by 2020" (WHO, 2004))
· “Most of the warming observed over the last 50 years is attributable to human activities.” (IPCC, 2007)
· [image: image4.png]


“New record extreme events occur every year somewhere in the globe, but in recent years the number of such extremes have been increasing…..New analyses of data for the northern hemisphere indicate that the increase in temperature in the 20th century is likely to have been the largest in any century during the past 1,000 years….” (World Meteorological Organization, 2003)
The figure below shows the flow of climate change, from GHG emissions to impacts and threats.
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Predicting impacts
Models of the climate system have been developed and used both to gain physical insight into major features of the behaviour of the climate system, and to produce climate projections for a range of assumptions about emissions of carbon dioxide and other greenhouse gases. For example, the Met Office Hadley Centre models have produced the following predictions.
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This annual average surface air temperature change prediction assumes that future emissions of greenhouse gases will follow a particular scenario, in which the atmospheric concentration of carbon dioxide more than doubles over the course of the 21st century. This is a 'business as usual' scenario, which assumes mid-range economic growth but no measures to reduce greenhouse-gas emissions. This model predicts that by the year 2010, global average surface air temperature will have risen by just over 0.3 degrees. 
The Tipping Point- 2 degrees C
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Most of the world's scientists agree that to avoid the worst impacts of climate change we need to ensure the average temperature rise stays below 2°C above pre-industrial temperature. The world has already warmed by 0.7°C since pre-industrial times and, due to the time delay between the release of CO2 into the atmosphere and its effect on temperature, we are already locked into another 0.6°C increase - so 1.3°C in total. The 2°C threshold is based on the findings of the IPCC and this has been accepted by many governments, including the EU. If temperatures exceed this 2°C rise climate change would become even more dangerous - the tipping point.  Models predict 2 degrees C will be reached at CO2 concentrations of 400 to 500ppm (parts per million). Current CO2 concentrations are at 383ppm (January 2007) and we need to get them down as soon as possible to 350ppm.
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Source: IPCC, 2007
Once temperature increase rises above 2°C:

· Up to 4 billion people could be experiencing growing water shortages. 
· Agriculture could cease to be viable in parts of the world, particularly in the tropics, and millions more people will be at risk of hunger. 
· 40–60 million more people could be exposed to malaria in Africa. 
· The warmer the temperature, the faster the Greenland ice sheet will melt, accelerating sea-level rise. 
· The risk of a disintegration of the West Antarctic ice sheet rises significantly,
· The greater danger of ‘tipping points’ for soil carbon release and the collapse of the Amazon rainforest.

Or 4 degrees…?
“There is no doubt that we should aim to limit changes in the global mean surface temperature to 2C,” Bob Watson, chief scientific adviser to DEFRA, “but given this is an ambitious target, and we don't know in detail how to limit greenhouse gas emissions to realise a 2 degree target, we should be prepared to adapt to 4C.” 7th August 2008

A note of caution…
The only way to predict changes to the climate over longer timescales is to use computer models. These models are based on well established physical laws that define the behaviour of the weather and climate. It is not possible to represent all the detail in the real world in a computer model, so approximations have to be made.   Predictions from climate models are subject to uncertainty because of limitations to our knowledge of how the climate system works, the variables in terms of inputs and the computing resources available- different climate models can therefore give different predictions.  Although projections of climate change and its impacts beyond about 2050 are strongly model-dependent, the trends identified are consistent across most models.
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Further Reading

· Beyond Zero Emissions. 2006. Climate Risk Assessment. [online] Beyond Zero Emissions. Available from:  www.beyondzeroemissions.org/climate-risk-assessment 

· HM Treasury. 2006. Stern Review on the economics of climate change.  HM Treasury, London, 2006

· Tearfund  et al. 2007. Two degrees, one chance: the urgent need to curb global warming. Tear Fund, Christian Aid, Practical Action and Oxfam, 2007
· Ezzati, M., Lopez, A. D., Rodgers, A. and Murray, C. J. L., Quantification of Health Risks, Global and Regional Burden of Disease Attributable to Selected Major Risk Factors, Geneva, World Health Organization, 2004
· IPCC, Intergovernmental Panel on Climate Change, Fourth Assessment Report, IPCC, 2007
· World Meteorological Organization media release July 2003 www.wmo.ch/web/Press/Press695.doc[image: image2.png]
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Source: UNEP/GRID-Arendal Maps and Graphics Library, 2005.


     





Source: Stop Climate Chaos





Key Issues





Certainty:


�  There is high certainty that climate change is happening and that it is caused by human activity. 


�	Under current global policies and practice GHG emissions will get worse, causing temperature increases of 0.2oC per decade in the next 2 decades.


�	Climate change will get worse, with Arctic, Africa, small islands and Asian and African mega-deltas being affected the worst.


�	Technologies exist or are near to commercialisation which - if deployed now - could stabilise GHG emissions below dangerous levels.





Uncertainty:


While there is observed increase in extreme events of drought and cyclones, future events are particularly difficult to predict.


Geographic balance: while there is considerable data for the more developed parts of the world (parts of North America and Western Europe), there is very little data available from Africa and parts of Asia and Latin America.  There needs to be increased scientific work in these regions to improve data sources, and to improve regional models and predictions.


It is unclear how parts of the carbon cycle (particularly clouds and oceans) will respond to climate change, which increases uncertainty of models, although progress has been made in these areas.


There is uncertainty on the effects of the changes in ice sheets - sea level rise could in fact be worse than predicted. 


Costing of adaptation is very difficult, as there are many different ways to respond to the impacts of climate change.








     Flooding in Gaibandha, Bangladesh 2004, 


Samaj Kallayan Sangstha (SKS)
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