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Observed impacts of climate change
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We can now detect the global effects of anthropogenic warming
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O Second Assessment 1995(SAR): detected the anthropogenic
influence on climate change

O Third Assessment 2001(TAR): detected the regional effects of
anthropogenic warming

O Fourth Assessment 2007(AR4):. detected the global effects of
anthropogenic warming

AR4 WG 11 (2007)
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f"ﬁf’a Changes in physical and biological systems and surface temperature
=8¢ 1970-2004

Changes in physical and biological systems and surface temperature 1970-2004

28.115 28,566 23,671
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Bl 825 | |GE[I00G]| |4%(a0 | oopoie] (EEsi0n  fioos] - | Jedtpoos 4% 00% | [100% e mimm
Observed data serias Piysical Biloghcsl
-. Physaical systems (snow, lce and frozen ground, hydrobogy, coastal processas) Tl [
* Biological systems (terrastrial, marina, and freshwatar) significant | significant
obsaned ohaaned
Europe *** changes changes
o 1-30
Temperature changs “C Percenage | Percentage
o 31-100 pew?u.zm of significant | of sigrificent
o 101800 I— o |
O ao -1,200 A0 02 02 10 20 35 with warming | with wanming
O 1,201 -7500
* Polar regions inchede also observed changes In marine and freshwater biological systems.
** Marine and freshwater includes obsanved changss at sites and large areas in oceans, small islands and continants.
Localions of lrge-anea maring changes are not shown on the map. | AR4 WG “ (2007)|
*** Circles in Ewrops represent 1 to 7,500 data seres.
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734 Changes in physical and biological systems and surface temperature
<9 1970-2004

Physical Binlogical

Mo atobaerelona . ikaror. | Mormtsral

o-10 | el skl 20,586 28 871
significant significant 0
10-100 ﬁ"‘:’ ;E;“;W TER MFW GLO Temperature change °C
=100 [l g ges 1] 1970-2004
Percenl | Percentage | Percentage T TN
0-20 | | ofsignificant | of significant

: i 1.0 =02 02 10 20 35
changes anges

20 - B0 . consistent consistent
= B0 - with warming | with warming

* Podar regions include obsarved changes in marine and freshwatar biclogical systems.
** Marina and freshwater includes observed changes at siies and large areas in oceans, small islands and continents.

| AR4 WG 11 (2007)|
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Impacts on Freshwater
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5. Electricity for annual peak
production discharge in
patential at Bangladesh
existing increases by at
& [K) % Hy, | hydropower least 25% with a
2. Streamflow decreases g stations | global
such that present water : decreases temperature
demand could not be by more increase of 2°C
satisfied after 2020, and than 25% by
loss of salmon habitat the 2070s
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g |6: Increase of
- pathogen load due
s |to more heavy
precipitation
events in areas |
withou! good walter

declines from 25 to 10

1, Thickness of small
/ ﬁ island freshwater lens
m due to 0.1 m sea

decreases by more than [ supply and level rise by 2040-2080 _
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Figure TS.5. lllustrative map of future climate change impacts on freshwater which are a threat to the susiainable development of the affected
regions. Background shows ensemble mean change of annual runoff, in percent, between the present (1981-2000) and 20871-2100 for the SRES
A1E emissions scenario; blue denofes increased runoff, red denotes decreased runoff. Underlying map from Nohara et al. (2006} [F3.8].
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fﬂ‘t"’f’z_i Impacts on Coastal Cities
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| AR4 WG 11 (2007)|
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s Melting Ice Caps
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Dhservad sea ice Seplteambaer 1979

Cihservad saa ice Sepitambber 2003

Soaihces:
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73 Melting Ice Caps
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AR4 WG 11 (2007)

WL ClEanalrnet.oro/caiasia
CAIl-Asia Center




Change on Mt Kilimanjaro and climate interaction

Mt Kilimanjaro ¥K) Il K246 &40 B4 H
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#5™  climate change impact on health
W e

Deaths from climate change

CC deaths/million
0-2
L 2-40

B 40-80
I &0 - 120 Estimates by WHO sub-region for 2000 (WHO World Health Report, 2002).
Copymght WHO 2005. All nghis resarad.
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Future impacts of climate change
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fﬂﬁz Climate Change Sectors Impacts

-
o,

Global mean annual temperature change relative to 1980-1688 (°*C)
0 1 2 3 4 5°C

Increased water avallability in molst tropics and high Iafifudes e e e o o - - - - - - - - - - -
WATER Dectraving water avallability and Increasng drought in mid-latitudes and semi-and low (atitudps = e o o
Fundneds of millions of prople erposed 10 IDLIEAED WATED (11050 = - - - - - -

—— g 10 30% of speciet at Sagnefacinn” ExtinChions wj
increasing rivk of extenction arourd the globe

Incregved coral Bilsaching = Most cofals bles bl =——despiesd ool monaly = = e e = - - - o

Terrestriad biosphere Tends toward @ et Carbon SOUTCE a5
ECOSYSTEMS =154 em—— 4% of ecozystems affecied = = == = =

Ing neaming ypecies range shifts and wildfine ritsk
Ecosystem changes due to weakening of the mendions . .
ovarturndng circulation

Complex, localived negative impacts an wmall holden, wbsistence farmers and flihern = = = - - = - - [

Tendencles for ceneal productivity Productivity of all CEreals m e e

FOOD to decrease in low latitudes decraases in ks latitides
Terehencled for soine ceveal product|vity Ceroal productivity to
B [ncrease af mich 8o high latinuces decrease in same réglons

Ih{f“mjd‘q}m!tgmﬂm"n‘j“qu* - -----u'—

About 30% of

lepkral Tl o —— -
COASTS Setisnas last’ -

Millions more prople could experience -
coastal flooding each year i =

Increasing burden from malnutition, disorboeal, cardio-resplratory, and lnfections diseases = e o

Inereased marbidity and mortality from heat waves, llaads, and dioughls = == = o= o o o= o= - - o = -
HEALTH
Changed distrbution of some disease verion = = = = = = = = ——= === == = = = = =

Substantial burden an health services = e i

0 1 2 3 4 5°C
Global mean annual temperature change relative to 1980-1599 (“C)

Sgnificant b defined here as more than 40%

* Based on average rate of sea level rise of 4.7 mmvyear fram 2 || AR4 WG II (2007)
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Future impacts of climate change
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Climate Change Regional Impacts

Global mean annual temperature change relative to 1980=1999 (~C)
[+ ] 1 2 3 a 5°C

1 1 Sub-Saharan species
10 to 15% - 25 to 40% at risk of extinction

Semi-arid / arid areas increase by 5 to 8% 2

AFRICA
75 to 250 million® - 350 to 600 million®  Additional people with Increased Water StressI—-
2 to 5% decrease wheat and maize 5 to 12% decrease Crop yield
in India < rice in China <% potential
Additional people
ASIA Up to 2 million S - Up to 7 million S
flooding each year
0.1 to 1.2 billion® e 0.2 to 1.0 billien® Additional people with i
Annual bleaching of Great Barrier Reef 7
AUSTRALLA / 3,000 to 5,000 more heat related deaths per year 8
NEW ZEALAND -10% Murray-Darling River flow 2 —50% '
Decreasing water security in south and east Australia and parts of east New Zealand"'? —
+5 to +15% in Northern Europe’ ! - +10 to +20% 17
= 51 Water availability
D to =25% in Southern Eurcope - =5 to =35%
EUROPE
+2 to +10% in Northern Eu 12 410 to +25%12 I +10 to +30%1 2
Wheat yield potential
+3 to +4% in Southern 2 10 to +20%12 - 15 to +30% 12 ¥
Potential extinction of about Potential extinction of
Central Brazilian savanna A45% Amazonian tree s

LATIN

AMERICA Many tropical glaciers m'# Many mid-latitude glaciers disappear "% -
10 to 80 million™ S - 80 to 180 millien'®  Additional people with increased water stress ——

5 to 20% increase 7O to 120% increase forest
crop yield potential 1 area burned in Canada 17
NOFRT Decreased space heating and increased space cooling 8 s
AMERICA
About TO% increase in hazardous 3 to B times increase in heat-
ozone days 12 wave days in some cities19
— oo 10 to 50% Arctic tundra
Increase dept Fi 21
seasonal thaw of 10 to 15%2° - 15 to 25% 2C S 30 to S0% 20 . replaced by forest
POLAR i e mafroet = 15 to 25% polar desert
REGIONS 20 to 35% reduction of replaced by tundra 21

Arctic permafrost area 20
20 to 35% decrease annual

average Arctic sea ice area 22

Increasing tal inun 1 and to infrastructure due to seadevel rise 23 -

Al i | i id—
SMALL A T e T

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

o 1 2 3 <4 5°C
Global mean annual tembperature chanae relative to 1980-1999 (~C)

AR4 WG 11 (2007)
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Climate Change Regional Impacts

1 2 3

10 to 15%" = 25 to 40% '
AFRICA Semi-arid / arid areas increase by 5 to
75 to 250 million® - 350 to 600 million™
2 to 5% decrease wheat and maize 5 to 12% decrease Crop yield
in India * rice in China < potential
ASIA

Up to 2 million 3

-

Additional people with i

Up to 7 million 5
0.1 to 1.2 billion®

e

1

0.2 to 1.0 billien®

2

2 to 5% decrease wheat and maize
in India<

Up to 2 million =
0.1 to 1.2 billion®

B

3

0.2 to 1.0 billion®

2 4

5 to 12% decrease Crop yield
rice in China % potential

Up to 2 million S -

Additional people with i

Up to 7 million 3
0.2 to 1.0 billion®

1

2

3

» 5% decrease wheat and maize

S5 to 12% decrease Crop yield
ndia <

rice in China* potential
Up to 2 million 5 -

Additional people with i

Up to 7 million =
0.1 to 1.2 billion®

-

0.2 to 1.0 billion®

Global mean annual temperature change relative to 1980=1999 (~C)

4 5°C

Sub-Saharan species
at risk of extinction
8% 2

Additional people w—

Additional people
at

flooding each year

5 to 12% decrease Crop yield
rice in China %

.

potential

Additional people

S°C
Additional people
at
flooding each year
4 5°C

Additional people

at risk of coastal e

flooding each year

AR4 WG 11 (2007)
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Alarming Scenarios
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L Loss of 8% freshwater fish habitat in N. America
132 8% A T ek 7=
: Polar ecosystems increasingly damaged
Increased coral reef bleaching
0.5 Amphibian extinctions increasing on mountains
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e 0
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1900 2000 2100 2200 2300
Year AR4 WG I1 (2007)
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fﬂﬁf' Addressing Climate Change

Schematic framework of anthropogenic climate change drivers, impacts and responses

EARTH SYSTEMS \
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Source: IPCC Fourth Assessment Report

| AR4 WG 11 (2007)|
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Global / Policy

Regional / national
strategic / sectoral
planning

Local / biophysical
community and

Adaptation and Mitigation Strategies
T (A) B IR (M) i i

I

11

1L
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T

L

ANM

|

Awareness of limits
to adaptation motivates
negotiations on mitigation
(.-

—

-
COM trades provide

funds for adaptation

through surcharge
—

Assessment of costs |

and benefits in A and M
in setting targets
for stabilisation

:
( Allocation of MEA funds
or Special Climate
Change Fund

e.g. hydroelectricity and
land cover, affect
GHG emissions

[ Watershed planning A

_ higher energy prices y

Fossil-fuel tax
increase cost of
adaptation through

(Test ing project sensith.rit\,r\

to mitigation palicy,
social cost of carbon

L and climate impacts y

(" National capacity (2.g., )
self-assessment) supports
Aand Min

L policy integration )

g B
Increasad use of air-
conditioning (homes,

offices, transport)

P

Community carbon
sequestration affects
livelihoods

Corporate integrated A

assessment of exposure
to mitigation policy

(Local planning authorities |
implement criteria
elat ed to both A and M

individual actions i i : .
| raises GHG emissions ) . and climate |mpacts | in land use planning )
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Historical emissions Stabilisation level / :

120 PrSeHEH | mmmm | : 445-490 ppm CO,-eq FRERFE
. 1 Il : 490-535 ppm CO,-eq /

100- == |li: 535-590 ppm CO,-eq /
mmm |V: 590-710 ppm CO,-eq

. V : 710-855 ppm CO,-eq /
== VI: 855-1130 ppm CO,-eq
- - - post-SRES range

World CO, emissions (GtCO, /yr)
(o))
o

AR4 WG 111 (2007)

WL ClEanalrnet.oro/caiasia

CAIl-Asia Center



3™ the macro-economic costs in 2030 for different stabilization levels

ARRBEREAFREME T A ( 20305 )

,a\ 'c"%
ﬂ
H {e&
TN

L
g

Stabilization levels Median Range of GDP Reduction of average
(ppm CO,-eq) GDP reduction[1] reduction [2] annual GDP growth rates
(%) (%) [31

(percentéde points)

[1] This is global GDP based market exchange rates.

[2] The median and the 10" and 90t percentile range of the analyzed data are given.

[3] The calculation of the reduction of the annual growth rate is based on the average reduction during the period till 2030
that would result in the indicated GDP decrease in 2030.

[4] The number of studies that report GDP results is relatively small and they generally use low baselines.

These net costs and ranges come for modelling studies that assume efficient markets etc. They do not include
net environmental and other co-benefits, which can be substantial.

AR4 WG 111 (2007)
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Thanks for  our attention'
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