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New Integrated Assessment Approach

Forward approach: start with socio-economic variables
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Reverse approach: start with stabilization scenario concentrations
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Initial Scenarios
Few baselines (2) — few stabilization targets (3)
1 All modeling groups
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Sensitivity Scenarios with specific research focus
group of models for each topic
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Climate and ESS Models
Baseline and stabilization climate projections
Carbon fluxes and other feedback
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2012 INTERNATIONAL YEAR OF
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| SUSTAINABLE ENERGY
\ FOR ALL

2030 Energy Goal

e Universal Access to Modern Energy

e Double Energy Efficiency Improvement
e Double Renewable Share in Final Energy

Aspirational & Ambitious but Achievable
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S Global Primary Enerc TU

lim. Bioenergy, lim. Intermittent REN

1200 Savings Energy savings (efficiency, conservation,
Other renewables and behavior)
1000 - Nuclear ~40% improvement by 2030
I Gas
— 8'2,3. ~30% renewables by 2030
800 | | mmmmm Biomass

w 600-
Nat-gas-CCS Rener:v:ie:
400 - Coal-CCS =
Limited Bioenergy
200 Bio-CCS — “negative CO,

0 = o‘ d
1850 1900 1950 2000

Nakicenovic EE Source: Riahi et al, 2012

20‘50
2013 #11




S Global Primary Enerc TU
Supply

1200

1000

800 -

wi 600

400 -

200

0

1850

Savings
Other renewables
| Nuclear
I Gas
I Oil
I Coal
I Biomass
Renewables
Nat-gas-CCS Nucls
Coal-CCS =
Limited Bioenergy
Bio-CCS - “negative CO,

1900

Nakicenovic BE

1950 2000

20‘50
2013 #12




S Global CO, Emissions TU

30
IPCC Category |

25 - RPC 8.5
6; RPC 6.0
a RPC 4.5
e 20 RPC 2.6
IS GEA (SE4ALL)
2 15-
5
o~ 10
®)
O
g 5
e —
© 0 —

_5 \ T T '."...

1850 1900 1950 2000 2050 2100

Nakicenovic Bk 2013 #13




Human Perturbation of the Global Carbon Budget

2000-2010
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@ Historical Carbon Fluxes v

Land-Use Change incorporated into Terrestrial Pool
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Historical Carbon Fluxes TU

12
10— B Terrestrial
| B Atmosphere
8 B Ocean
6 O Emissions
- 4_
5
(3) 2
o
o
< 0
=)
e 27
3
5 4
(]
-6
-8—
-10
-12 [ [ [
1850 1900 1950 2000

Nakicenovic B EdHistorical Data: Global Carbon Project, 2010; Le Quere etal., 2012 2013 #16




1’

bt Historical Carbon Fluxes TU

L atmospnere
B terrestrial
B ocean
B emissions
30
207
Source
S 10+
O
(®)] o
Q, -7
R N EvOw——— e == DL
o=
c
(@)
e W
S -10-
Sink
-20
-30 | I I
1850 1900 1950 2000

Nakicenovic B EdHistorical Data: Global Carbon Project, 2010; Le Quere etal., 2012 2013 #17




S IIASA RCP8.5 U

L atmospnere
B terrestrial carbon balance since t850—— —
B ocean additional carbon in the atmosphere since 1850
B emissions
30 7 2000
/7
/
L —1500 O
207 / g
P .,
Source e —1000 3
g 10 - - Emissions *
< _7 —500 E
a, == 7
- )
é O_LWA < = A— A_B Ao d A A O S
= : 3
9 Terrestrial Atmosphere I=
= —500 &
© 0 2
Sink —1000 &
-20- £
-1500 ©
-30 I I I I 2000
1850 1900 1950 2000 2050 2100

_ . RCP Data: http://tntcat.iiasa.ac.at:8787/RcpDb/
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere etal., 2012 2013 #18




S RCP 8.5

avg.

L atmospnere
B terrestrial carbaon balance since t850— —
B ocean additional carbon in the atmosphere since 1850
B emissions
30 7 12000
7
7
y; —1500
207 s
7
Source .7 —1000
S 101 - s Emissions
S .- —500
a, .-
X L SR ST R 0
o=
C
o Terrestrial Atmosphere
E i —500
O -107
Sink —1000
=20
-1500
-30 I I I I -2000
1850 1900 1950 2000 2050 2100

Analysis of CMIP5 RCP Data by Chris Jones, Jones et al., 2013

Nakicenovic Mk

Cumulative emissions since 1850 [PgC]

TU

VIENNA

Historical Data: Global Carbon Project, 2010; Le Quere et al., 2012 2013 #19




< RCP 2.6 v
avg

L atmospnere
B terrestrial carbon balance since t850—— —
B ocean additional carbon in the atmosphere since 1850
B emissions
30 2000
—1500 O
207 D
Source —1000 3
= Emissions X
Z‘ 10_ ——_—T T T T T T (O]
% - —500 g
o, - Atmosphere n
R B SRR S L S —0 £
= 2 8
c n
o —
£ —500 §
o -107 Ocean ©
Sink 1000 8
20 £
—1500 O
-30 I I I I -2000
1850 1900 1950 2000 2050 2100

_ . Analysis of CMIP5 RCP Data by Chris Jones, Jones et al., 2013
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere et al., 2012 2013 #20



S GEA Efficienc Tu

no CCS, no Nuclear

L atmospnere
B terrestrial carbon balance since t850—— —
B ocean additional carbon in the atmosphere since 1850
B emissions
30 2000
—1500 O
207 g
Source —1000 3
= Emissions = _ _ — —— )
% ) —500 g
o, - Atmosphere n
5 pmeeesammee — =Tl 0 g
= . %
c %)
o —
£ —500 §
o -107 Ocean ©
Sink 1000 8
20 £
—1500 O
-30 I I I I -2000
1850 1900 1950 2000 2050 2100

_ . Nakicenovic and Rogner, 2013, Global Energy Assessment, 2012
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere et al., 2012 2013 #21



S GEA Efficienc Tu

no CCS, no Nuclear

O atmosphere
B terrestrial carbon balance since 1850
B ocean additional carbon in the atmosphere since 1850
O emissions
15 1000
. —=—="7[T750 O
107 _ - - D(?
P o,
Source ;7 500 3
= / X
P 5] -7 Q
% PR —250 E
[a g )
X Atmosphere &
5 : 0 o
= Terrestrial &
O 0
£ . —250 §
o - 2
Sink —500 &
-10- £
—750 O
-15 I I I I -1000
1850 1900 1950 2000 2050 2100

_ . Nakicenovic and Rogner, 2013, Global Energy Assessment, 2012
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere et al., 2012 2013 #22



S GEA Efficienc Tu

Lim. Bioenergy, lim. Intermittent REN

O atmosphere
B terrestrial carbon balance since 1850
B ocean additional carbon in the atmosphere since 1850
O emissions
15 1000
____[T750 ©
107 - L
Source %~ 500 3
= / X
P 5] -7 Q
% PR —250 g
[a g )
X Atmosphere &
5 : 0 o
= Terrestrial &
O 0
£ . —250 §
o - 2
Sink —500 &
-10- £
—750 O
-15 I I I I -1000
1850 1900 1950 2000 2050 2100

_ . Nakicenovic and Rogner, 2013, Global Energy Assessment, 2012
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere etal., 2012 2013 #23



S GEA Suppl TU

O atmosphere
B terrestrial carbon balance since 1850
B ocean additional carbon in the atmosphere since 1850
B emissions
15 1000
__-=~==[T75 O
10 e T
Source g 500 3
= / X
2 57 7 < )]
% PR —250 E
[a g )
X Atmosphere &
S : 0 o
= Terrestrial &
O @0
£ . —250 §
o - 2
Sink —500 &
10~ Limited Bioenergy £
Bio-CCS — “negative CO, —750 ©
-15 I I I I -1000
1850 1900 1950 2000 2050 2100

_ . Nakicenovic and Rogner, 2013, Global Energy Assessment, 2012
Nakicenovic Q Historical Data: Global Carbon Project, 2010; Le Quere et al., 2012 2013 #24



apcc

AUSTRIAN PANEIL ON CILLIMATE CHANGE

owered b 2+
#25 16.07.2013, Wien Source: www.IPCC.ch i Y%



Unified (re-ordered) SSP scheme

SSPs aim at covering the range of plausible combinations
of mitigative and adaptive capacity (in the baseline
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lﬁ “Granger’s Problem”
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Interpreting and Using RCPs & SSPs

< Greatest achievement is “community building”
< A small scenario set needed by most users
< High and low baseline and stabilization (4-6)

< Creative and simple meta-narrative and logic

)

< Pertinent and plausible description of the “library’

< How can communities use and select scenarios

< We offer to host a brainstorming meeting at [IASA
to work on possible interpretative architectures
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Previous IPCC Scenarios
and Future Outlook
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