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Distribution of Climate Sensitivity from a perturbed-parameter 
ensemble

“The shape of the distribution is 
determined by the parameters 
selected for perturbation and the 
perturbed values chosen, which 
were relatively arbitrary.”

“In our case even the physical 
interpretation of many of these 
parameters is ambiguous.”
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Stainforth et al., Nature, 2005



Challenge: How can we relate models and reality?

• A probability distribution across 
different models is fundamentally 
arbitrary because we have no 
metric for the space of possible 
models.

• Even a distribution across a 
perturbed parameter ensemble is 
arbitrary because the parameter 
space is not defined.
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All models are substantially different to reality. 
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All models are substantially different to reality. 
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Chasing better models is unlikely to be fruitful at the moment.

• We don’t know what we’re aiming for.
We haven’t studied the question: when would a model be 
good enough to answer the questions we’re asking.

• We have no means of forecast verification so we rely on 
model fidelity.
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Non-discountable Envelopes
Lower Bounds on the Maximum Range of Uncertainty
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Storylines as a route to 
identifying possible futures
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Storylines as a route to identifying possible futures

How might one construct Tales to inform adaptation decisions and mitigation policy? The use of 
global high-resolution atmosphere models that resolve the synoptic scales (model grid-spacing is 
currently about 10 km and is expected to improve in the near term) — the reliability of which are well 
understood within the frame of numerical weather prediction — allows a more physically coherent 
expression of what weather in an altered climate could feel and look like25. It is possible to provide 
a limited set of future weather scenarios that explore a range of plausible realizations of future 
climate. The scenarios are imposed onto the boundary conditions (sea surface temperatures, 
atmospheric composition, land use and so on) of a high-resolution model. The boundary conditions 
may be obtained from traditional coupled climate model simulations of future climate, but they 
could equally well be inspired by other sources, including palaeoclimate data, sensitivity 
experiments with coupled models, archives of past meteorological analyses and forecasts, or even 
simple constructions of physically credible possibilities. The synoptic patterns related to the 2003 
heat wave or the 2013 floods in Europe, for instance, could be simulated repeatedly using expert-
elicited patterns of changes in sea surface temperatures and radiative forcing representative of a 
warmer world. In this way a wider range of plausible realizations of an alternative climate can be 
considered than with traditional coupled climate model experiments. 
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Storylines /Narratives
Use imagination constrained by 
physical understanding to provide 
a range of credible futures
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Desai et al., ERL, 2017



Questions / Debate

d.a.stainforth@lse.ac.uk

climateconfidence.net

@climatehat
LinkedIn

Please email me if you would like 
to receive a discount code to get 

30% off my book from oup.com

17

mailto:d.a.Stainforth@lse.ac.uk

	My Climate Risk Interdisciplinary Learning Group
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Distribution of Climate Sensitivity from a perturbed-parameter ensemble
	Challenge: How can we relate models and reality?�
	All models are substantially different to reality. 
	All models are substantially different to reality. 
	Chasing better models is unlikely to be fruitful at the moment.
	Non-discountable Envelopes�Lower Bounds on the Maximum Range of Uncertainty�
	Non-discountable Envelopes�Lower Bounds on the Maximum Range of Uncertainty�
	Non-discountable Envelopes�Lower Bounds on the Maximum Range of Uncertainty�
	Storylines as a route to identifying possible futures�
	Storylines as a route to identifying possible futures�
	Storylines /Narratives�Use imagination constrained by physical understanding to provide a range of credible futures
	Questions / Debate

