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Climate change impacts by sector

Increased water availability in moist tropicland high latitudes
Decreasing water availability and increasinfl drought in mid-latitudes and semi-arid low latitudes 2
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Global average temperature and greenhouse
gas concentrations

Equilibium global mean temperature increase
above pre-industrial (°C)

Temperature range is
caused by uncertainty
about climate sensitivity
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Probability Density ("C-1)

Climate sensitivity: 2-4.5 with likely
value of 3 (from 2.5)
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Mitigation efforts over the next two to three decades
will have a large impact on opportunities to achieve
lower stabilization levels

Global Mean Year global Reduction in 2050
Stababilization temperature Year global CO, global CO,
level increase CO, needs emissions emissions
(ppm CO,-¢q) at equilibrium to peak back at compared to
(°O) 2000 level 2000

445 — 490 20-2.4 2000 - 2015 2000- 2030 -85 to -50

490 — 535 24-28 2000 - 2020 2000- 2040 -60 to -30

535-590 28-3.2 2010 - 2030 2020- 2060 -30to +5

590 -710 32-4.0 2020 - 2060 2050- 2100 +10 to +60

710 — 855 4.0-4.9 2050 - 2080 +25 to +85

855 - 1130 49-6.1 2060 - 2090 +90 to +140
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Time windows for peaking and
returning to 2000 emissions levels

Stabilization class (ppm CO.-eq. concentration range) Stabilization class (ppm CO.-2q. concentration range)
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Figure 3.19: Ralationship between the stringency of the stabllization target fcategory [ fo W and 1) the fime at which 00, emissions have fo peak (feft-hand panel), and Z) the
year when amissions refumn to present (20001 levels.
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Category I stabilisation studies

Energy-related CO, (GtC)
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Current studies: low level stabilisation

requires overshoot
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Temperature above pre-industrial (°C)

Temperature above pre-industrial (°C)

w

N .

é

o
n

w
T

e
%
T

N

-
n
T

—_
T

=
o
T

0 I 1 1 L
1900 2000 2100 2200 2300 2400
5

2000 2100 2200 2300 2400

2000 2100 2200 2300 240C

4b - :

10900 2000 2‘II00 2200 2300 2400

2000 2100 22I00 2300 2400

550 ppm 1s
“unlikely”
to meet the
2°C target

450 ppm:
fifty: fifty
chance to
meet 2°C

Peaking
Increases
the
likelihood

2000 2100 2200 2300 2400 IPCC |



How to get to low emissions?
Indicative distribution of options
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How to get to low emissions?
Indicative energy system changes
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[Limitations of current low level
stabilisation studies

Only few studies (6)
No early retirement of existing installations
Limited set of baselines

Uncertainty about rate at which emissions
can be brought down

Net negative emissions from BECS+
forestry uncertain
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Technological learning
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Figure 4.11: hvestment costs and penetration rates for PY wind and bioethanol
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The share of CCS

GtCO2eq

Cumulative contribution of mitigation measures 2000-2100
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Table 3.5: Classification of recent (post-TAR) stabilization scenarios according fo different stabilization targets and alfernative stabilization metiics. Groups of stabilization

fargets were defined using the relationship in Fgure 3.16

Additional CO, CO,-eq Peaking year for|Change in global emissions in 2050
radiative forcing| concentration | concentration | CO, emissions? (% of 2000 emissions)?
Category wW/m? ppm ppm year % No. of scenarios
| 2.5-3.0 350-400 445-490 2000-2015 -85 to -50 6
I 3.0-35 400-440 490-535 2000-2020 -60 to -30 18
I 3.5-4.0 440-485 535-590 2010-2030 -30to +5 21
v 4.0-5.0 485-570 590-710 2020-2060 +10 to +60 118
\ 5.0-6.0 570-660 710-855 2050-2080 +25to +85 9
Vi 6.0-7.5 660-790 855-1130 2060-2090 +90 to +140 5
Total 177

MNote: @ Ranges correspond to the 15% to 85% parcantile of the Post-TAR scenario distribution.
MNote that the classification needs to be usad with care. Each category includes a range of studies going from the upper to the lower boundary. The classification of

studies was done on the basis of the reported targets ithus including madeling uncertainties). In addition, also the relationship, which was used to relate different stabi-
lization metncs, is subject to unoartainty (see Figure 3.16).



Table 3.10: Proparties of emissions pathways for alfernative ranges of C0, and C0,-ag stabilzation fargets. Post- TAR stabifization scenarios in the scanarlo dafabase (see
also Sections 3.2 and 3.3); data source: affer Nakicenowvic et al., 2006 and Hanaoka ef al, 2006]

Stabilization Global mean Likely range of
Anthropogenic level for temperature C global mean Change
addition to CO, only, increase above temperature in global
radiative Multi-gas consistent | Number pre-industrial at C increase emissions
forcing at concentration | with multi-gas of equilibrium, using best| above pre- Peaking in 2050 (%%
stabilization level (ppmv level (ppmv [scenario| estimate of climate industrial at | year for CO, of 2000
Class Wim2) COzeq) COy) studies sensitivitys equilibrium® | emissions® | emissions)d
I 25-3.0 445-480 350-400 5] 2.0-2.4 1.4-3.6 2000-2015 -B5 to -50
Il 3.0-35 490-535 400-440 18 24-28 1.6-4.2 2000-2020 =60 to -30
I 3.5-4.0 535-540 440-485 g 28-3.2 1.8-4.9 2010-2030 -30to +5
v 4.0-5.0 590-710 4B5-570 118 3.2-4.0 2.2-61 2020-2060 +10 to +60
W 5.0-6.0 710-855 AT0-880 a 4.0-4.9 2.7-7.3 2050-2080 +25 to +585
Wi B.0-7.5 B855-1130 BEO-720 5] 4.9-61 3.2-85 2060-2090 +80 to +140
Motes:

a. Warming for each stabilization class is calculated based on the variation of climate sensitivity betwean 2°C —4.5°C, which corresponds to the likely range of climate

sensitivity as defined by Maehl et al. (2007, Chapter 10).

k. Ranges comespond to the 70%  percertile of the post-TAR scenano distribution.

c. ‘Best estimate’ refars to the most likely value of climate sensitivity, i.e. the mode (see Meashl et al. (2007, Chapter 10) and Table 3.9
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