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Introduction and motivations

Dufresne and Bony, 2008 IPCC report, 2007

Possible approches:

1. transition cases (ASTEX, composite cases)
2. single-site strategy (Testbed)
3. steady-states (CGILS)
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A new framework

Idea: new framework for mapping the entire phase space

1. Which are the conditions which arise
marine boundary layer clouds
deepening or breakup?

2. What is the effect of perturbed large
scale conditions which are intended to
mimic climate change?
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Outline

I description of the
framework;

I MLM guideline;
I perturbed climate

experiments;
I SCM results;
I conclusions and outlook.
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Experiments set-up

Bellon and Stevens, 2011
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MLM background

Phase space definition:
∆θl = θl(z = 3000m)− θl surf ∆qt = qt(z = 3000m)− qt surf

qtML = qt0 + we

Cd |U|+we
(qtFT −qt0) θlML = θl 0 +

weθl FT−θl 0−∆Frad/ρcp
Cd |U|+we
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MLM background

w̄(zi ) = we
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MLM background

LWP =
1

2
Γq(zi − zb)2
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Perturbed climate set-up
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Control (CTL) SCM results

Broken-cloud solutions: rms(LWP)
<LWP> ≥ 30%
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CTL SCM results
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Perturbed climate (PC) SCM results

←−
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Cloud feedback

d
dSST = PC−CTL

∆SST

(SWToA + LWToA)
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Conclusions and outlook

Conclusions:

I new framework for mapping the entire phase space:
applicability:

Ü to gain knowledge about stratocumulus to cumulus transition;
Ü to evaluate boudary layer parametrizations in GCMs;
Ü to help to understand differences in low cloud-climate radiative

feedback as prognosed by different climate models;

I ∆θl and ∆qt capture well the cloud regime;
I negative cloud feedback in the stratocumulus dominated

region of the phase space;
I positive feedback due to earlier transition.

Outlook:

þ sensitivity study: different entrainment parametrization
þ comparison with LES results
þ future intercomparison study
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Thank you!
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