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Motivation

Simulated global average surface temperature change for a given emission scenario (RCP8.5)
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Motivation ‘

Cloud feedbacks in 18 climate models
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O Positive LW cloud feedback

mainly due to cloud altitude
change.
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mainly due to cloud cover
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Large uncertainty on cloud feedbacks amplitude amongst models
Lack of observational constraints
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Opaque and Thin clouds framework
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5 fundamental cloud properties observed by space-lidar to
build a simple expression of the LW cloud radiative effect
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Simple expression of the LW cloud radiative effect

Radiative transfer (1D) simulations

Observations
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Opaque and Thin clouds contributions to LW CRE

Opaque contribution

Computed from space-lidar observations
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Accurate estimate of the LW CRE at global scale ‘

Computed from space-lidar observations Observed by CERES radiometer

LWCRE7,10 = LWCRE gpagye + LWCRErps

2008-2010 2008-2010
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‘ Regional study of the LW CRE temporal variations ‘

— ALWCRES (£)

AEWCRE@W(O . ALWCRETh‘n(t) — ALWCRETot‘u(t)

LWCRE anomaly (W-m %)

2008 ' 2009

2010 ' 2011
Date

"2012 " 2013 " 2014

_ Thin (2

5§ 0 e

5 40

-:E: 30 29 [
& 20 — “
o z
: - B .

[0 5

E 0 = I

g -10 ; T ;

s (?'u,-».,u. ZJ & ZJ',. 7 NL

e

s f
¢ | » 4
" ¥ 7%

Opaque cloud cover and opaque cloud temperature
drive the LW CRE in the Central Tropical Pacific

St

’. A -

S
RN ~

udy region )

Vaillant de Guélis
et al. 2017b, GRL




Outline

I - Motivation
IT — Opaque and Thin clouds framework

II1 — Using this new observations to constrain the
simulated LW cloud feedback



‘ Consistent properties in models and observations

Model simulations

LMDZ6 climate model 4 Space-lidar simulator

5 simulated

lidar-derived
cloud
properties
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COSP [Bodas-Salcedo et 4.,

2011; Chepfer ot a., 2008]

Method apply to model
simulations

LWCRE simple expression
&
LWCRE variations partitioning

2 model runs :
- AMIP
Simulations performed by M. Bonazzola - AMIP +4K

Climate model : same 5 cloud properties from lidar simulator
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Consistent properties in models and observations


Difference between +4K and current climate clouds ‘
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Opaque cloud altitude increases by 1 km per 1K increase in SST
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LW cloud feedback

Comparison between LW cloud feedbacks

Simulations and Observations
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Model and observations strongly disagree on which cloud
property drives the LW cloud feedback in current climate
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Partitioning of current climate and +4K climate cloud
feedbacks are hierarchically consistent




Will the simulated large LW cloud altitude feedback
generally admitted be as strong as expected?

in Observations
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Conclusion/Perspectives

- CALIPSO Opaque and Thin clouds to estimate LW CRE
- http://climserv.ipsl.polytechnique.fr/cfmip-obs

- CALIPSO Opaque and Thin clouds included in the lidar
simulator (COSP v2) enabling straightforward comparisons
between model outputs and the observations

- Useful framework to understand LW cloud feedback by
identifying cloud properties driving the current climate
variability
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