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Article 2 of the UNFCCC
ÅñThe ultimate objective of this Convention and any 
related legal instruments é.is to 
achieveéstabilization of greenhouse gas 
concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic 
interference with the climate system. Such a 
level should be achieved within a time-frame 
sufficient to allow ecosystems to adapt naturally to 
climate change, to ensure that food production is 
not threatened and to enable economic 
development to proceed in a sustainable 
manner.ò 
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Scenarios for GHG emissions  2000 to 2100 and 

projections of surface temperatures

Scenarios do not include additional climate policies
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Risk aspects

ÅCarbon cycle feedbacks: Warming reduces 

terrestrial and ocean uptake of atmospheric CO2, 

increasing the fraction of anthropogenic emissions 

remaining in the atmosphere.

ÅSea level rise: Projections do not include:

ïUncertainties in climate-carbon cycle feedbacks

ïFull effects of changes in ice sheet flow  

ïUpper values of the ranges are not to be considered 

upper bounds for sea level rise. 
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Higher confidence 

in projected regional changes
ÅWarming greatest over land and high north

ÅPrecipitation increases in high latitudes

ÅPrecipitation decreases in most subtropical 
land regions

ÅIncrease in frequency of hot extremes, heat 
waves, and heavy precipitation

ÅIncrease in tropical cyclone intensity;  

ÅContraction of snow cover, permafrost thaw

ÅDecreases in sea ice extent
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Projected surface temperature 

(2090-2099)

Average projection for the A1B SRES scenario relative to 

the period 1980-1999.  SYR Figure SPM. 6
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Regional changes

ÅHigh confidencethat by mid-century, annual river 

runoff and water availability increase at high 

latitudes (and in some tropical wet areas) and 

decrease in some dry regions in the mid-latitudes 

and tropics. 

ÅHigh confidencethat many semi-arid areas (e.g. 

Mediterranean basin, western United States, 

southern Africa and northeast Brazil) will suffer a 

decrease in water resources due to climate change
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High latitude 

increases

Decreases over 

some dry regions

Percentage changes 

uncertain in desert 

regions

Changes less 

reliable in lower 

latitudes e.g, 

monsoon regions

White areas  - less than 66% of 12 considered models agree on  sign of change. 

Stippled areas  - more than 90%   models agree on  sign of change.  

Relative changes in annual runoff

% 2090-2099, relative to 1980-1999
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Especially affected systems and sectors

ÅEcosystems:

ïTundra, boreal forest and mountain regions

ïMediterranean-type ecosystems

ïTropical rainforests where precipitation declines 

ïCoral reefs, Mangroves and salt marshes 

ïSea ice biome

ÅWater resources  - some dry regions at mid-latitudes, 
dry tropics,  areas dependent on snow and ice melt

ÅAgriculture in low-latitudes

ÅLow-lying coastal systems

ÅHuman health  - populations with low adaptive capacity.
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ÅArctic
ïImpacts of high rates of projected warming on natural 

systems and human communities

ÅAfrica
ïLow adaptive capacity and projected climate change impacts 

ÅSmall islands
ïHigh exposure to projected climate change impacts

ÅAsian and African megadeltas
ïLarge populations and high exposure to sea level rise, storm 

surges and river flooding.

ÅSome people (such as the poor, young children, and 
the elderly) can be particularly at risk even in high 
income countries

Especially affected regions
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Figure SPM.2. Key impacts as a function of increasing global average temperature change

(Impacts will vary by extent of adaptation, rate of temperature change, and socio-economic pathway)
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Examples of regional impacts

WGII 

Table 

TS.4.
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Climate change and risks to 

sustainable development

ÅVery likelythat climate change can slow the 

pace of progress towards sustainable 

development. 

ÅClimate change could impede achievement 

of the Millennium Development Goalsover 

next half century
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ñReasons for concernò identified in 

Third Assessment Report

ÅRisks to unique and threatened systems

ÅRisks of extreme weather events

ÅDistribution of impacts and 

vulnerabilities

ÅAggregate impacts

ÅRisks of large-scale singularities
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ñReasons for concernò are now 

assessed to be stronger
ÅMany risks  identified with higher confidence

ÅSome projected to be larger or to occur at lower 

increases in temperature.  

ï(1) Better understanding of the magnitude of impacts and 

risks associated with increases temperature

ï(2) More precise identification of the circumstances that 

make systems and regions especially vulnerable 

ï(3) Growing evidence that the risk of very large impacts on 

multiple century time scales would continue to increase as 

long as GHG concentrations and temperature continue to 

increase.
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Risks to unique and threatened systems
ÅNew and stronger evidence of observed 

impacts

ÅIncreasing risk of species extinction and 
coral reef damage:
ï20-30% of plant and animal species assessed so 

far are likely to be at increased risk of extinction 
if increases in temperature exceed 2-3°C over 
preindustrial

ï1.5-2.5°C increase in temperature above pre-
industrial) poses significant risks to many unique 
and threatened systems including many 
biodiversity hotspots. 

ïIncreases in sea surface temperature of  1-3°C 
projected to result in more frequent coral 
bleaching events and widespread coral mortality

ÅIncreasing vulnerability of indigenous 
communities in the Arctic and small island 
communities to warming  
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Figure TS.6. Projected risks due to critical climate change impacts on 

ecosystems
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Figure TS.14. Key hotspots for Latin America
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Risks of extreme weather events

ÅResponses to some recent extreme 
climate events reveal  higher levels of 
vulnerability  in both developing and 
developed countries

ÅHigher confidence in the projected 
increases in droughts, heat-waves, and 
floods as well as their adverse impacts.  

ÅMostly adverse impacts:
ïIncreased water stress and wild fire 

frequency

ïAdverse effects on food production and 
health

ïIncreased flood risk and extreme high sea 
level, and damage to infrastructure. 
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Impacts of extreme events
Examples of major projected impacts by sector 

Phenomenon 
 

Likelihood Agriculture, forestry 
and ecosystems {WGII 

4.4, 5.4} 

Water resources {WGII 
3.4} 

Human health  
{WGII 8.2, 8.4} 

Industry, settlement 
and society  
{WGII 7.4} 

Increased 
frequency of 
heavy 
precipitation 
events.  

Very likely 

Damage to crops; soil 
erosion, inability to 
cultivate land due to 
waterlogging of soils 

Adverse effects on 
quality of surface and 
groundwater; 
contamination of water 
supply; water scarcity 
may be relieved 

Increased risk of 
deaths, injuries and 
infectious, respiratory 
and skin diseases 

Disruption of 
settlements, commerce, 
transport and societies 
due to flooding: 
pressures on urban and 
rural infrastructures; 
loss of property 

Increased area 
affected by 
drought  

Likely 

Land degradation; lower 
yields/crop damage and 
failure; increased 
livestock deaths; 
increased risk of wildfire 

More widespread water 
stress 

Increased risk of food 
and water shortage; 
increased risk of 
malnutrition; increased 
risk of water-and food- 
borne diseases 

Water shortage for 
settlements, industry 
and societies; reduced 
hydropower generation 
potentials; potential for 
population migration 
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Distribution of impacts and 

vulnerabilities
ÅThere are sharp differences across 

regions and those in the weakest 
economic position are often the 
most vulnerable to climate change. 

ÅIncreasing evidence of greater 
vulnerability of specific groups 
such as the poor and elderly

ÅIncreased evidence that low-
latitude and less-developed areas 
generally face greater risk, for 
example in dry areas and mega-
deltas
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Figure TS.8. Relative vulnerability of coastal deltas
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Figure TS.7. Sensitivity of cereal yield to climate change
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Water resource risks

ÅDecreases in precipitation are a major driver 

of many risks in many dry areas and a 

reduction, by as much as about 20%, is 

likely in many of them for a global average 

warming of about 2.8°C above 1980-1999 

levels, with a decrease in water resources 

projected.
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Aggregate impacts

ÅMarket based estimates:

ïLikely that there will be higher damages  than 
estimated in the TAR

ïNet costs of impacts of increased warming are 
projected to increase over time.  

ÅOther metrics

ïLikely adverse effects on hundreds of millions 
of people through increased coastal flooding, 
reductions in water supplies, increased 
malnutrition and increased health impacts. 
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Figure TS.18. Estimated millions of people per annum at risk globally 

from coastal flooding
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Risks of large-scale singularities

ÅRisk that additional sea level 

rise from both the Greenland 

and Antarctic ice sheets may be 

larger than projected and could 

occur on century time scales.  

ÅIce dynamical processes seen in 

recent observations but not fully 

included in ice sheet models 

could increase the rate of ice 

loss.
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Greenland ice sheet


