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Community scenario framework and scenarios

= Purpose: provide research community with framework,
storylines and quantified scenarios that enable linkages across
research disciplines.

RCPs (climate forcing axis) SSP framework
Link between IAM-> CM > IAV Relevant for IAM <> IAV
> 4 alternative projections of radiative » Alternative socio-economic
forcing and climate change development
« Span the full literature range « Should allow IAV community to
(mitigation and baseline) assess climate impacts (in
« Icludes a wide set of variables to combination with RCPs)
drive new ESMs (emissions, « Should allow TAM community to
aerosols, land use) look at costs of mitigation (in
« Consistent with recent emission combination with RCPs)
trends « SSP-RCP combination also input
» Used for climate research (e.g. land for new climate runs?

use) and for impact research
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Representative concentration pathways

= Grey area = literature range; colour lines = RCPs
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= RCPs cover the full range of GHG emissions ©
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A first look at the SSP (IAM results - draft):

= 1. Energy
= 2. GHG emissions
= 3. Air pollutants
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SSP5: Conv. Dev. SSP3: Fragmentation

- Rapid technology for fossil Slow technology

2 High demand Development (dev-ing)

S, | High ec. Growth Reduced trade

= Low population SSP2:Middle of the | V. Slow ec. growth

& road Very high population

S Medium

)

c

L | SSP1:Sustainability SSP4: Inequality

2 | Rapid technology Slow technology

Y | High environmental High inequality
Awareness Low energy demand
Low energy demand Slow economic growth
Medium-high economic growth High population
Low population

Challenge to adaptation
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Translation into energy system (2100)
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= 1. Energy
» 2. GHG emissions
= 3. Air pollutants
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CO, emissions (per team)
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SSP3

180 H

Greenhouse
Gas
emissions

150 +

120 +

Emissions
w
(=]

[e2]
o

w
o

o

2000 2020 2040 2060 2080 2100

SSP2

,f\’ |

20 SSP5S baseline
150 4
120 -
60 - .4..4_.4.._.-.....4.-4--.
30 -
4.5 W/m
cC 2000 2020 2000 2060 2080 —
o |
]
O :
cn £
) :
._ >
E 50
o 30
s’
)] . 0
O 180 4 SSP1 |
c ]
)] .
© "
° |
@) .
.|
30: N—\
2000 2020 2040 2060 2080 2100

2020 2040 2060 2080455 {2100
150 SSP4
w 1204
=
2
8 90
£
L
60 4 ‘-"
30 4 h/_\
0 T T T T T T 1
2000 2020 2040 2060 2080 2100

Challenge to adaptation




?{%ﬁm?_ Planbureau voor de Leefomgeving

T

CO2

SSP1

SSP2

SSP3

SSP4
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CO2 increases more in baseline, and
decreases more in mitigation in long-run

CH4/N20 emission increase less — but are
also constrained in reduction.
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Reduction strategy interesting

= QOverall timing (overshoot - next session)

= Contribution of short-lived gases 2> methane

— Alternative strategy Shindell

> CH4 emissions, about half energy sector; other half
agriculture.

— (how much would alternative strategy matter )

= SSP/RCP models use GWPs (average emphasis on
methane)
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= 1. Energy
= 2. GHG emissions
= 3. Air pollutants
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Emission scenarios

a nd h |Storlc |nvent0ries ??’_%:ff Planbureau voor de Leefomgeving

CO, 1. Air Transportation
EHS 2. International Shipping J.F. Lamarque
2 3. Other transportation EDGAR-team
>0, i i |AM t
BC 4. Energy production / conversion. eams
OC 5. Solvents Others
CO 6. Waste (landfills, waste water)
NO, 7. Industry (combustion and process emissions)
VOC 8. Buildings (Residential and Commercial)
NH; 9. Ag. waste burning on flelds €O (2050- 2000)
HFCs 10. Agriculture e
(P:I;((::s 11. Savannah burning
SE > 12. Land use change
6 ] } Rl
Data from 1750 to 2100/2300, for 10 : ‘ =
sectors at 0.5 x 0.5 degree. 1 A — R

180 150W 120W 90W 60W 30W 0 30E 60E O90E 1R20E 150E 180

— O 0 ORORAFORARNALORAP 000 N P IROA IR R QY JR(QO

Granier, C. 2011. Evolution of anthropogenic and biomass burning emissions at gulbbal and
regional scales during the 1980-2010 period. Climatic Change.
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RCPs did not span full literature range

SO, emissions NOx emissions
250+ e RCP2.6 250
——RCP4.5
e RCP6
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[} 1 @ i
3 50- S 504
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2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100
All groups aimed to include best estimates of environmental policy

Maybe not a problem for climate research, but not attractive for people
looking into air pollution (and the need for policy)
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Challenge to mitigation
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Relationships between air pollution and
climate policy interesting

= Air pollutant as forcing agent (ozone, BC, sulphur)
— - Considerable impacts on forcing

= Co-benefits of climate policy
= Climate policy as co-benefit of air pollution policy
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Simple analytical scheme
Air pollution policy

Froz CLE KZ5 MFR

Climate policy
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Scenarios used
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Ozone concentrations
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Some conclusions and thoughts

SSPs - first results promising, but not done

Interesting to vary air pollution and land use across the SSPs a bit -
also in a way that makes sense from the perspective of the overall
assessment

Seems important to rerun RCP-type scenarios to span the range for
IAV research (e.g. SSP3-8.5, SSP2-6, SSP2-4.5, SSP1-2.6)

And in addition several “research runs”:

Overshoot scenario RCP4.5-> RCP2.6,

More focus on short-lived forcers: RCP2-4.5 with more BC/CH4 red.
Pollution scenario: RCP2-4.5 with less stringent air pollution contro
Land use scenario: RCP2-4.5 with alternative land use pattern



Reasons for new
scenarios

Planbureau voor de Leefomgeving

alad

* Four important reasoriSREdi@velop new community
scenarios Wﬁﬁ’fﬁate assessment; | Radiative forcing SRES

- 1. Neéd to cow T angeﬂof GHG concentrati

(SRES onl méss:enarios)
- 2. Neéggdfor-a wjder o= pafa neters (Climate_raolBl5.....
have:b Yore-€C Zhig her inforpiationrngel).
- 3. Nee : .','E:ové ' t|on & adaptatlon
issues| (need for mare ct¥Haboration between “WGs”)
2000 2020 2040 2060 2080 zZ100 1980 2000 2020 2040 2060 2080 2100

- 4, Use more recent insight into trends in scenario
dilawe\emn sgenario range has broadened and policy

guestions have changed scope (from baseline to
mitigation)

Moss RH, et al (2010) The next generation of scenarios for climate change research and

assessment. Nature 463:747-756.
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RCP inventory and future projections
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Emission BC [Tg/yr]
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Air pollution policy
more important

Climate policy
More important

Both equally
important




