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Article 2 of the UNFCCC

The ulti mate Obj ecti v
el at ed egal i Str ume
achieveeéestabili zati1 on
concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic
Interference with the climate systemSuch a

level should be achieved within a tifflame
sufficient to allowecosystemso adapt naturally to
climate change, to ensure thabd production is
not threatened and to enabl@nomic
development to proceed in a sustainable
manner. 0
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Scenarios for GHG emissions 2000 to 2100 an
projections of surface temperatures
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Risk aspects

A Carbon cycle feedbackg/arming reduces
terrestrial and ocean uptake of atmospheric CO2,
Increasing the fraction of anthropogenic emissions
remaining in the atmosphere.

A Sea level riseProjections do not include:
I Uncertainties in climatearbon cycle feedbacks
I Full effects of changes in ice sheet flow

I Upper 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
A Warming greatest over land and high north
A Precipitation increases in high latitudes

A Precipitation decreases in most subtropical
land regions

A Increase in frequency of hot extremes, heat
waves, and heavy precipitation

A Increase in tropical cyclone intensity:
A Contraction of snow cover, permafrost thaw
A Decreases in sea ice extent .
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Projected surface temperature
(2090-2099)
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Average projection for the A1B SRES scenario relative to
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Regional changes

A High confidencehat by midcentury, annual river
runoff and water availability increase at high
latitudes (and in some tropical wet areas) and
decrease in some dry regions in theaiitudes
and tropics.

A High confidenceéhat many semarid 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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Relative changes in annual runoff
% 20902099, relative to 1980999
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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.
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Especially affectedystems and sectors

A Ecosystems:
I Tundra, boreal forest and mountain regions

I Mediterraneartype ecosystems

I Tropical rainforests where precipitation declines

I Coral reefs, Mangroves and salt marshes

I Seaice biome

A Water resources some dry regions at midtitudes,
dry tropics, areas dependent on snow and ice melt

A Agriculture in lowlatitudes
A Low-lying coastal systems
. A Human health- populations with low adaptive capacity

e s )
T {1
L I ENNREC LT
WHNO UNEP



Especially affectedegions
A Arctic

I Impacts of high rates of projected warming on natural
systems and human communities

A Africa
I Low adaptive capacity and projected climate change impact

A Small islands
I High exposure to projected climate change impacts

A Asian and African megadeltas

I Large populations and high exposure to sea level rise, storn
surges and river flooding.

A Some people (such as the poor, young children, and

the elderly) can be particularly at risk even in high
Income countries -
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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, aneesonimmic pathway)

Global mean annual temperature change relative to 1980-1999 (°C)
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ECOSYSTEMS

Up to 30% of species at

Significant” extinctions |
increasing risk of extinction

around the globe

Increased coral bleaching === Most corals bleached === \Videspread coral mortality == == == == m= == ———— ]

Terrestrial biosphere tends toward a net carbon source as:
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Increasing species range shifts and wildfire risk
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overturning circulation

FOOD

Complex, localised negative impacts on small holders, subsistence farmers and fishers == == mm == === |

Tendencies for cereal productivity

Productivity of all cereals m e wjg]
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Cereal productivity to
to increase at mid- to high latitudes
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wetlands lost*

Millions more people could experience
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Global mean annual temperature change relative to 1980-1999 (°C)

“Significant is defined here as more than 40%.

5°C

“Based on average rate of sea level rise of 4.2 mm/year from 2000 to 2080.
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AFRICA
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Examples of regional impacts

Global mean annual temperature change relative to 1980-1999 (°C)
1 2 3 a4 5°C

1 1 Sub-Saharan species
BRI > 25 {0 40% at risk of extinction

Semi-arid / arid areas increase by 5 to 8% <
75 to 250 million® W 350 to 600 million®  Additional people with increased water StressI—"1-

2 to 5% decrease wheat and maize 5to 12% decaease Crop yield

in India rice in China potential
Additional people

Up to 2 million s > Up to 7 million 5 at risk of ¢
flooding each

0.1 to 1.2 billion® ’ 0.2 to 1.0 billion® Additional people with increased water stres:

Annual bleaching of Great Barrier Reef 7

3,000 to 5,000 more heat related deaths per year 8

-10% Murray-Darling River flow © -50%

Decreasing water security in south and east Australia and parts of east New Zealand'°

+5 to +15% in Northern Europe? = = +10 to +20% 1

Water availability
0 to -25% in Southern Europe"1 -5 to -35% 11

+2 to +10% in Northern Europe’? +10 to +25%'2 = = +10 to +30%'2
12 12 12 Wheat yield potential
+3 to +4% in Southern Europe' -10 to +20% - -15 to +30%
Potential extinction of about 25% Potential extinction of about
Central Brazilian savanna tree specles13 45% Amazonian tree species
Many tropical glaciers disappear 14 Many mid-latitude glaciers disappear 14
10 to 80 million'® 80 to 180 million'®  Additional people with increased water stress
5 to 20% increase i 70 to 120% increase forest
crop yield potential area burned in Canada 17
Decreased space heating and increased space cooling 18 i
About 70% increase in hazardous 3 to 8 times increase in heat-
ozone days 12 wave days in some cities19
; o or 10 to 50% Arctic tundra
ncrease in depth o < < replaced by forest 21
seasonal thaw of 10 to 15%2° - 15 to 25%2° "~ 30 to 50% 2° > sp = Y —
to olar desert
Arcticipetmafrost 20 to 35% reduction of replaced ob‘; tundra 21

Arctic permafrost area 20
20 to 35% decrease annual

average Arctic sea ice area22

O

Increasing coastal inundation and damage to infrastructure due to sea-level rise

Alien species colonise mid-
and high latitude islands 24

Agricultural losses up to 5% GDP
in high terrain islands, up to 20%
GDP in low terrain islands 25

1 2 3 4 5°C . =y
Global mean annual temperature change relative to 1980-1999 (°C) F
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Climate change and risks to
sustainable development

A Very likelythat climate change can slow the
pace of progress towards sustainable
development.

A Climate change could impede achievement
of the Millennium Development Goatser
next half century
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NReasons f or con
Third Assessment Report

A Risks to unique and threatened systems
A Risks of extreme weather events

A Distribution of impacts and
vulnerabillities

A Aggregate impacts
A Risks of largescale singularities
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NReasons f or C On

assessed to be stronger
A Many risks identified with higher confidence

A Some projected to be larger or to occur at lower
Increases in temperature.

I (1) Better understanding of the magnitude of impacts and
risks associated with increases temperature

I (2) More precise identification of the circumstances that
make systems and regions especially vulnerable

I (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

y Increase. .
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WMO UNEP



Risks to unique and threatened systems

A New and stronger evidence of observed
impacts
i A Increasing risk of species extinction and
. § coral reef damage:

I 20-30% of plant and animal species assessed Sc¢
far arelikely to be at increased risk of extinction
If Increases in temperature exceed@°Z over
preindustrial

I 1.52.5°C increase in temperature above-pre
Industrial) poses significant risks to many unique
and threatened systems including many
biodiversity hotspots.

I Increases in sea surface temperature-GfQ1
projected to result in more frequent coral _
bleaching events and widespread coral mortality

A Increasing vulnerability of indigenous
N communities in the Arctic and small |sI§n_q
¥ o Iti ' T %
@_} communities to warming Eﬁj
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Figure TS.6. Projected risks due to critical climate change impacts on
ecosystems
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Lonof~50-65%fynboe. ~10-80% of various fauna in S. Africa
WGIA2 / - ~40-50% loss of endemic plants in S. Africa, Namibia

, Major (~50%) loss of rainforest habitat in Queensland
/.7~ WGI Bl+stabil. ~10-15% of species committed to extinction

Loss of 8% freshwater fish habitat in N. America
Polar ecosystems increasingly damaged

Increased coral reef bleaching
Amphibian extinctions increasing on mountains
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Figure TS.14. Key hotspots for Latin America

North Am?icgf\\j
s The Caribbean

%‘Z @ Coral reefs and mangroves seriously threatened with
. warmer SST
' g (O Under the worst sea-level rise scenario, mangroves are very
Mesoam;;\ ' likely to disappear from low-lying coastlines
. /d @ Amazonia: loss of 43% of 69 tree species by the end of 21st

~ century; savannisation of the eastern part

(O Cerrados: Losses of 24% of 138 tree species for a tempera-
ture increase of 2°C

O Reduction of suitable lands for coffee

Bridge
between the

continents @ South Brazilian

America _ ¢
errad
@

@ O Increases in aridity and scarcity of water resources
O Sharp increase in extinction of: mammals, birds, butterflies,
frogs and reptiles by 2050
T’:r%ce"‘s' @ Water availability and hydro-electric generation seriously

reduced due to reduction in glaciers
Atlantic @ O:zone depletion and skin cancer
Forest © Severe land degradation and desertification

@ Rio de la Plata coasts threatened by increasing storm
surges and sea-level rise

[Jincreased vulnerability to extreme events

Areas in red correspond to sites where biodiversity is
currently severely threatened and this trend is very likely to
continue in the future

Central
Chile
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Risks of extreme weather events

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

A Higher confidence in the projected
Increases in droughts, heafves, and
floods as well as their adverse impacts

A Mostly adverse impacts:

I Increased water stress and wild fire
frequency

I Adverse effects on food production and
health

I Increased 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 Water resources {WGI Human health Industry, set.tlement
and ecosystems {WGl 3.4) (WGl 8.2, 8.4} and society
4.4,5.4} ' o {WGII 7.4}
Damage to crops; soil Adverse effects on Increased risk of Disruption of
erosion, inability to quality of surface and deaths, injuries and settlements, commerce,
Increased cultivate land due to groundwater; infectious, respiratory | transport and societies
frequency of _ waterlogging of soils contamination of water | and skin diseases due to flooding:
heavy Very likely supply; water scarcity pressures on urban and
precipitation may be relieved rural infrastructures;
events. loss of property
Land degradation; lower | More widespread water | Increased risk of food Water shortage for
yields/crop damage and | stress and water shortage; settlements, industry
Increased area failure; increased increased risk of and societies; reduced
affected by Likely livestock deaths; malnutrition; increased | hydropower generation
drought increased risk of wildfire risk of water-and food- | potentials; potential for
borne diseases population migration

227,
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Distribution of impacts and

vulnerabillities

A There are sharp differences across
regions and those in the weakest
economic position are often the
most vulnerable to climate change.

* A Increasing evidence of greater
vulnerabillity of specific groups
such as the poor and elderly

" A Increased evidence that low
latitude and lessleveloped 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

A Decreases 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 above 198999
levels, with a decrease In water resources
projected.
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Aggregate impacts

A Market based estimates:

I Likely that there will be higher damages than
estimated in the TAR

I Net costs of impacts of increased warming are
orojected to increase over time.

A Other metrics

| Likely 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 largescale singularities

= ARisk that additional sea level
.~ . rise from both the Greenland
and Antarctic ice sheets may be
larger than projected and could
Ooccur on century time scales.

A Ice dynamical processes seen i
recent observations but not fully
iIncluded In ice sheet models
could Increase the rate of ice
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Greenland ice sheet
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