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InterInter--governmental Panel on governmental Panel on 
Climate Change (IPCC)Climate Change (IPCC)

Created in 1988 by WMO and UNEP Created in 1988 by WMO and UNEP 
to assess the science of climate to assess the science of climate 
change, its potential impacts and change, its potential impacts and 
mitigation measuresmitigation measures
Consensus reports produced since Consensus reports produced since 
1990, 4th in 2007, (WG II plenary in 1990, 4th in 2007, (WG II plenary in 
Brussels)Brussels)
Hundreds of authors and expert Hundreds of authors and expert 
reviewers involvedreviewers involved
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Global warming: the physical Global warming: the physical 
phenomenonphenomenon

75% of world energy is derived from fossil 75% of world energy is derived from fossil 
fuelsfuels

C + OC + O22 = heat + CO= heat + CO22

COCO22 is a is a ““greenhouse gasgreenhouse gas””, i.e. it traps , i.e. it traps 
heatheat

Other Other GHGsGHGs –– CHCH44, N, N22O, etc = COO, etc = CO22
equivalents equivalents 



55Source: UNFCCC (2003) Caring for climate, a guide to the climate change convention and the kyoto protocol
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Some key pointsSome key points

COCO2 2 concentration has increased 31% concentration has increased 31% 
since 1750 since 1750 
Global average surface temperature Global average surface temperature 
increased 0.6increased 0.6°°C over the 20C over the 20thth CenturyCentury
Most observed warming over the past 50 Most observed warming over the past 50 
years is likely to have been due to the years is likely to have been due to the 
increase in GHG concentrationsincrease in GHG concentrations
Half of the COHalf of the CO2 2 emitted remains for emitted remains for 
approx. 100 years, accumulating, inertia.approx. 100 years, accumulating, inertia.
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GHG emissions by source, 2000GHG emissions by source, 2000
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ProjectionsProjections
By 2100, the atmospheric COBy 2100, the atmospheric CO22

concentrations are projected to be 75concentrations are projected to be 75--
350% higher than the 1750 value 350% higher than the 1750 value 

Global average surface temperature is Global average surface temperature is 
projected to increase by 1.4projected to increase by 1.4––5.85.8°°C from C from 
1990 to 2100 1990 to 2100 

No precedent for at least the last 10,000 No precedent for at least the last 10,000 
years!years!
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Annual mean temperature change Annual mean temperature change 
(2071(2071--2100) relative to 19902100) relative to 1990 

(land areas and high latitudes warm more)(land areas and high latitudes warm more)
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Expected effects Expected effects –– PhysicalPhysical 
(projected during 21(projected during 21stst Century)Century)

Higher maximum temperatures and more Higher maximum temperatures and more 
hot days over majority of land areashot days over majority of land areas

Higher minimum temperatures, fewer cold Higher minimum temperatures, fewer cold 
days over majority of land areasdays over majority of land areas

More intense precipitation eventsMore intense precipitation events

Increased summer continental drying and Increased summer continental drying and 
associated risk of droughtassociated risk of drought
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Sea level rise projected to continue for Sea level rise projected to continue for 
centuries after stabilisation of GHG centuries after stabilisation of GHG 
concentrationsconcentrations

Gulf stream to slow down, or even stopGulf stream to slow down, or even stop

Greenland and West Antarctic ice sheet Greenland and West Antarctic ice sheet 
melt could contribute up to 3m to sea melt could contribute up to 3m to sea 
level rise over next 1000 yearslevel rise over next 1000 years

Expected effects Expected effects -- PhysicalPhysical 
(cont.)(cont.)
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Falling crop yields in most tropical Falling crop yields in most tropical 
and subtropical regionsand subtropical regions

Increased crop yield in some midIncreased crop yield in some mid--
latitude regions (sometimes only latitude regions (sometimes only 
in the shortin the short-- and mediumand medium--term)term)

Expected effects Expected effects –– 
food securityfood security
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Percentage Percentage 
change in change in 
average average 
crop yields.crop yields.
Crops Crops 
modelled: modelled: 
wheat, wheat, 
maize and maize and 
ricerice
Jackson Institute, UCL, Goddard 
Institute for Space Studies, 
International Institute for Applied 
Systems Analysis
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Rising sea levelsRising sea levels

Increase in risk of flooding for many Increase in risk of flooding for many 
human settlements, from increased human settlements, from increased 
heavy precipitation eventsheavy precipitation events

Increase in flood risk from melting Increase in flood risk from melting 
glaciersglaciers

Expected effects Expected effects –– waterwater
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Decreased water availability for Decreased water availability for 
populations in many water scarce regions populations in many water scarce regions 
(especially sub(especially sub--tropics)tropics)
Melting glaciers reduce water supplies in Melting glaciers reduce water supplies in 
some regions (Tibet, Alps, Andessome regions (Tibet, Alps, Andes……))
Increased water availability for Increased water availability for 
populations in some water scarce regions populations in some water scarce regions 
(e.g. parts of SE Asia)(e.g. parts of SE Asia)

Expected effects Expected effects –– water water 
availabilityavailability
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Inundation Inundation 
effects on effects on 
Nile Delta: Nile Delta: 
10 million 10 million 
people below people below 
1m1m



2121

Tens of millions at risk of being Tens of millions at risk of being 
displaced by sea level risedisplaced by sea level rise 

(assuming 1990s level of flood protection)(assuming 1990s level of flood protection)

Nicholls, Middlesex University, Meteorological Office (1997) Climate 
change and its impacts, a global perspective
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1515--40% of species potentially facing extinction 40% of species potentially facing extinction 
with 2with 2°°C warmingC warming

Ocean acidification due to increased COOcean acidification due to increased CO22, with , with 
major effects on marine ecosystemsmajor effects on marine ecosystems

Coral reef ecosystems extensively and eventually Coral reef ecosystems extensively and eventually 
irreversibly damaged (1irreversibly damaged (1--2 2 °°C warming)C warming)

Ecosystems unable to maintain functionsEcosystems unable to maintain functions

Expected effects Expected effects –– EcosystemsEcosystems
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Increased number of people exposed Increased number of people exposed 
to disease e.g. malaria,  cholerato disease e.g. malaria,  cholera

Increase in heat stress mortalityIncrease in heat stress mortality

Reduced winter mortality in midReduced winter mortality in mid-- and and 
highhigh--latitudeslatitudes

Expected effects Expected effects –– HealthHealth



2424
19501950--19591959 19601960--19691969 19701970--19791979 19801980--19891989 19901990--19991999
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WhoWho’’s emitting?s emitting? 
GHG emissions by countryGHG emissions by country

Millions Tons 
CO2 Eq.

> 6,000

2,000 - 6,000

1,316 - 2,000

215 - 1,316

45 - 215

0 - 45 WRI CAIT
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WhoWho’’s emitting?s emitting? 
Emissions per capita (Emissions per capita (tCtC/cap, 1990)/cap, 1990)
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Projected emissions of GHG, 2025Projected emissions of GHG, 2025
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