MWCOG – CEEPC – Orientation session - 09/18/09


Greenhouse Effect and Greenhouse Gases

1- What is the greenhouse effect?

The greenhouse effect is a natural process that contributes to warm our atmosphere and make life on Earth possible.
But human activities cause greenhouse gas emissions to increase, therefore intensifying the greenhouse effect and causing global warming and climate change.

[image: image1.png]The Greenhouse Effect

'NATURAL GREENHOUSE EFFECT 'ENHANCED GREENHOUSE EFFECT

Tho gosnousnofcts a e waring Intesing 7o amount ol genhouss gaes
poss Carbon e (CO ndcra e Innsis e gesfouse ot T ool e
s el s 1 eanecpes. obe sirles conons i, gl v

conuras st h el Reobion bogen,

Thee gase ral 3 aming ofoct it has
same iy o wamig i gen
s, e e gerhousesct”

Husraton o the greenhouse efect (courtesy of the Marion Koshiand Science Museum ofthe
National Academy of Sciences). Visile sunlight passs though the atmosphere without being
absorbed. Some of the sunlight stikingthe earth 1 s absorbed ind converte o hest, which
s the surface. The sufsce 2 emisnfare radiaion {0 th stmosphere, where some o

is absorbed by greenhouse gasesand 4 re-emitied towsrd the surface, some ofthe heat s ot
{rappec by greenhouse gases 5 escapes nto space. Human actitie that emit acionl
greenhouse gase o the tmosphere & icressethe amount offared raciation tha gets
Sbsorbed betore escapingnto pace, ths eahancing th greenhouse effectand amplying the
warming of th cath

mage Sourcs The Natioas Academy ofSclences





2- What are the main greenhouse gases and their sources?
	Greenhouse
Gas
	Chemical Formula
	Anthropogenic Sources
	GWP
(100 Yr Time Horizon)
	Atmospheric Lifetime  (years)

	Carbon Dioxide
	CO2
	Fossil-fuel combustion, Land-use conversion, Cement Production
	1
	variable

	Methane
	CH4
	Fossil fuels, Rice paddies,
Waste dumps
	23
	12

	Nitrous Oxide
	N2O
	Fertilizer, Industrial processes, Combustion
	296
	114

	CFC-12
	CCL2F2
	Liquid coolants, Foams
	10600
	100

	HCFC-22
	CCl2F2
	Refrigerants
	1700
	11.9

	Perfluoroethane
	C2F6
	Aluminum smelting, Semiconductor manufacturing
	11,900
	10,000

	Sulfur Hexafluoride
	SF6
	Dielectric fluid
	22,200
	3,200


Source: Pew Center on Global Climate Change
Global Warming Potential - Global warming potential is a measure of how much a given mass of greenhouse gas is estimated to contribute to global warming. It is a relative scale that compares the gas in question to carbon dioxide, whose GWP is by definition 1.

Atmospheric lifetime – Atmospheric lifetime expresses the "burden" of a specific greenhouse gas after taking into account global sink availability.
3- What are the US greenhouse gas emissions?
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High GWP** Gases 2%

Nitrous Oxide 5%

Methane 9%

Carbon Dioxide 83%

Total Emissions* = 7,074 MMT CO:E

*Net Emissions (Sources + Sinks) = 6,204 MMT COzE

** High GWP Gases include: HFCs, PFCs, and SF

Data expressed in Million Metric Tons of Carbon Dioxide Equivalents (MMT CO; E)
Source: US EPA Inventory of Greenhouse Gas Emissions and Sinks, 2006.
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Commercial 17%

Transportation 28%

Total Emissions* = 7,074 MMT CO:E

* Net Emissions (Sources + Sinks) = 6,204 MMT COZE
** High GWP Gases include: HFCs, PFCs, and SFe

Data expressed in Million Metric Tons of Carbon Dioxide Equivalents (MMT CO: )
Source: US EPA Inventory of Greenhouse Gas Emissions and Sinks, 2006.




( In this figure, GHG from electricity generation are allocated to the end-use sector !


More information: Pew Center on Global Climate Change website http://www.pewclimate.org/global-warming-basics/facts_and_figures
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