
Detlef van Vuuren, Brian 
O’Neill – using insights from 
many other ScenarioMIP 
members

Possible ScenarioMIP 
design  -
considerations on the 
basis of earlier 
presentations

(or musical chairs)



Objectives of the ScenarioMIP scenarios

Objective 1, supporting a broad range of research with general 
purpose scenarios, is top priority

Many more users, larger impact than targeted scenarios 

Potentially larger need; without them, there may be no climate 
information available

Some combination with Objective 2 may be possible

However: relevant targeted questions might be better addressed 
by other MIPs

ScenarioMIP should focus on plausible future scenarios rather 
than idealized experiments
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Scenario design for CMIP6

We can use this to:
- Contribute to

impact/mitiation
analysis

- Look at influence
of land use

- Look at influence
of air pollution

- Look at overshoot

There are at least three ways to handle the 
panic:
• Sharing the burden (Statistical Sampling)
• Developing tools that can handle large 

numbers of scenarios (Pattern scaling, 
older model versions)

• Selection (Climate Markers)



Possible Scenario Sets

1. Scenario sampling

2. Running more cells using older model version

3. Updated RCPs (4 forcing pathways similar to RCPs)

4. 2-stream mitigation (Some new, some similar pathways)

5. Baseline/new mitigation (4 new forcing pathways)

6. Bounding scenarios?

7. Scenario pairs?
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Pros

– Would allow filling the whole matrix. 

– Innovative method

Cons

– Complex

– Comparison across different cells complicated by the presence 
of different models (dry models, wet models, many other 
dimensions etc)  Complicated for impact assessment

– Institutionally dificult

Statistical sampling
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Pros

– Would allow filling the whole matrix. 

– Provides very consistent data across the cells

Cons

– Not the “latest and the greatest” climate models

– Maybe not feasible – are older models maintained

Use previous generation models

Interesting to combine 
with other options to fill
in cells. But probably
not an alternative to
them.



F
o

r
c
in

g
le

v
e
l 

(
W

/
m

2
)

8.5

6.0

4.5

2.6

SSP1
Sustainability

SSP2
Middle of
the Road

SSP3
Regional
Rivalry

Shared Socioeconomic Pathways

SSP4
Inequality

SSP5
Fossil-fueled
Development

Pattern scaling

See 
presentation 
Claudia

Could be interesting as 
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has limitations (certain
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ok)



Possible Scenario Sets

Scenario sampling

Running more cells using older model version

Other proposals are all based on selection

Updated RCPs (4 forcing pathways similar to RCPs)

Baseline/new mitigation (4 new forcing pathways)

2-stream mitigation (Some new, some similar pathways)

Bounding scenarios?

Scenario pairs?



Some considerations regarding 
selection based methods

 If we select only four scenarios, this 
becomes pretty much a game of musical 
chairs: we have lots of wishes but only a 
limited set of options

 Scenarios need to be reasonably apart 
(around 1 W/m2 at least)

 Select scenarios that can be used as 
representation of a wider range of cases
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SSP/RCP combinations based on 
reference IAM scenarios 
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SSP/RCP combinations based on 
reference IAM scenarios 
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World Emissions|Sulfur

SSP Reference Scenarios
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Land-use Change (index 1=2010)
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Updated RCPs

Pros

– RCPs based on SSPs rather than SRES

– updated IAM (and climate) models

– consistency between new climate outcomes and new SSP-based 
IAM scenarios

– More clever selection of land use/aerosol impacts possible

Cons

– unclear whether updated RCPs will differ significantly from 
current RCPs

– won’t be able to learn from climate differences between CMIP5 
and CMIP6 RCPs (too many things changed at same time)
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2-stream mitigation

Pros

Provides climate information for (at least) one SSP baseline

Provides climate information for one new mitigation scenario 
(overshoot)

Baseline-mitigation pair 

Mitigation-mitigation pair to evaluate sensitivity to how forcing 
level is achieved

Cons

Not a clean comparison of land use or SLCF influences

Are two updated RCPs significantly different from existing RCPs?

Misses several SSPs (reduction of uncertainty)
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Baselines/new mitigation

Pros

– Provides climate information for (at least some) SSP baselines

– Provides climate information for mitigation scenarios not 
previously covered, including overshoot

– Baseline-mitigation pairs support avoided impacts work

– RCP3.7

Cons

– No explicit focus on land use or SLCF issues

– Are baseline and mitigation scenarios significantly different than 
existing RCPs? (do not comply to 1 W/m2)

– No new runs for RCP levels (not the latest and greatest models)



Overshoot scenario
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Interesting for science and policy reasons – but question 
whether overshoot should be this large.
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 What are the implications of the highest and lowest plausible 
forcing scenarios?

 What impacts are avoided by mitigation?

 What are the relative contributions to uncertainty in 
outcomes (climate, impacts) of societal pathway (SSP), IAM 
model, impact model, climate model, model parameters?
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Relation to LUMIP

 Select intentionally 2 scenarios with 
extreme land use – but same 
forcing (but if from marker-matrix 
one also varies ghg-signal, air 
pollution, model)

 Combine 2 extreme land use 
patterns with 1 GHG/air pollution 
forcing path

 Combine idealised land use pattern 
with 1 GHG/air pollution forcing 
path.
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Relation to aerosol mip

 Select intentionally 2 scenarios with 
low / high aerosol emissions – but 
same forcing 

 Combine 2 extreme aerosol 
emission pathways with 1 GHG/air 
pollution forcing path

 Combine idealised aerosol pattern 
with 1 GHG/air pollution forcing 
path.

 Run specifically designed SLFC 
scenario.
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Transfer of data
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Additional issues

 Interest of IAV/Climate modelling community: Run 
ensembles for 1 cell 

 Use of priority and non-priority runs

 Further development of pattern scaling

 Detailed evaluation of RCP runs (what land use was run? Did 
air pollution forcing work well? Etc)
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Conclusions

 Selection seems to be best strategy

– Get enough spread in runs (highest / lowest)

– Use other runs to address other issues (influence of overshoot, 
land-use/sulphur, intermediate levels

 Combine with further development pattern scaling and fast 
ESM model runs

 Delay final selection – do some further experiments to help 
making optimal choice.
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Additional slides
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 Provide an opportunity for IAM/IAV discussion of priorities for 
scenario experiments to be run in the CMIP6 process, as 
inputs to the AGCI session the next week to continue 
developing CMIP6. 

 Among the topics that could be addressed are:

– Which scenarios should be run by ESM models

– Would there be advantages to focusing on specific time frames, 
e.g. to mid-century

– Would it be especially valueable to improve understanding of 
particular attributes of climate, e.g. extreme events

– Is there interest in ‘overshoot’ or other scenario types?

Objectives session



CMIP6

Kate

JF



Tasks ScenarioMIP

experimental design

IAM scenario information

model simulations 

Key questions that needed to be
answered before design choices
could be made:
- What are actually the questions

that we are addressing?
- How important is the range of 

new scenarios? Could pattern
scaling help?

- Could statistical sampling help in 
designing scenarios?

- How different would scenarios
need to be before there are 
interesting for climate research? 
Radiative forcing, land use, air 
pollution?

Brian

Claudia


