Greenhouse Gases and Climate Change


Year 13 - Global Warming and Greenhouse Gases

This is a simple lesson plan (about 50mins long), with the basic outline and the major points in a Word document. The size is too small to print directly for the use on an OHP, so would need to be enlarged for use in this manner. Alternatively it can be produced as a handout to compliment other work already done or to allow further material to be covered in greater detail. This would be best used with a video on the subject. Together with the lesson plan are a range of diagrams and graphs (mainly from the IPCC
 website) that demonstrate changes in global and British climate. There are no exercises associated with this lesson.

This lesson plan highlights – 

What greenhouse gases are?

Is the current warming of natural origin?

What happens if the amounts of greenhouse gases in the atmosphere are increased?

What is being done to solve the problem?
A list of references used can be seen at the end of the Word document.

What are greenhouse gases (GHG)?

· Naturally occurring and from anthropogenic sources.

· Natural:
Water vapour, Carbon Dioxide, Nitrous Oxide, Methane, Ozone

· Anthropogenic:
Chloroflurocarbons (CFCs), Hydrofluorocarbons (HFCs), {Perfluorocarbons (PFCs), and Sulphur Hexafluoride (SF6)}

GHG partly absorbs infra-red radiation emanating from the earths surface, while some is re-emitted downwards, thus heating the surface of the earth and the lower atmosphere.

There is a natural ‘greenhouse effect’ that keeps a global average temperature of around 15oC, over 30oC warmer than it would be otherwise. 

Is the current warming, natural in origin?

Seven of the ten warmest years on record were in the 1990’s.

The warming trend in the second half of the 20th century could ‘exclude purely natural forcing, and be attributed largely anthropogenic components’ (1,2)

What happens if the amount of greenhouse gases in the atmosphere are increased?

· Global Warming

· Estimated: 1.4-5.8oC over next century (IPCC)

· Sea level change

· Predicted rise: over 40cm by 2080s (DEFRA) 

· Even greater- with polar ice cap WAIS collapse?

· Frequency/ Duration of hazards

· Expected increases of heat waves (droughts) and very heavy precipitation (storm events/ floods). Additional 3 billion affected by increased water stress.

· Number days with extremely low temps to decrease.

· Blizzards/ snow storms

· May increase in colder locations, due to greater atmospheric moisture. Temperate latitudes: frequency might decrease, intensity might increase.

· Tropical Storms

· Wide variations occurring per decade have been observed, with no long-term trends in most ocean basis. 

· Little consensus about affect of global warming upon frequencies and intensities.

· Flora and Fauna 

· Changes in climate require adaptations by local organisms. Can species adapt?

· Amazon- reduced precipitation, increased temperatures- Carbon Sink?

· Farming 
· Africa, Middle East, India- significant reduction in cereal yields.

· Reduction in water resources for irrigation- reduced rainfall, coastal groundwater salination.

· Health

· Movement of disease vectors. Water borne.

· Additional 290million exposed to Malaria by 2080s (China, Central Asia)

· Security of water/ food production already arid environments.

· Extreme weather events.

· Air pollution (WHO)

What is being done to solve the problem?

1987 - Montreal Protocol (revised with new science and industry) to phase out CFCs and halon production and consumption by the year 2000.

1993 - Trade sanctions on CFCs, halons and products that contain them, on nations not signing the protocol.

1997 – Kyoto Protocol, signed by about 180 countries. It commits 38 industrialised countries to cut their emissions of greenhouse gases between 2008 to 2012 to levels that are 5.2 per cent below 1990 levels.

CFC tax imposed by Congress in the USA also provided a strong economic inducement for users to reduce and eliminate CFCs wherever possible

Important: Ozone hole depletion does not cause global warming!! The global depletion of stratospheric ozone caused by CFCs and other gases has resulted in a small cooling effect. (fig 4.1)
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