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2/11 Introduction Results Interpretation Summary

Cloud Radiative Effects within the atmosphere

Atmospheric Cloud Radiative Effects

ACRE =
∫ pTOA

psfc

[R−R0]
dp
g

Global mean (Wm−2)
<Obs> ∼ 0.5

<MPI> ∼ 0.5
<CNRM> ∼ 0.1

<HadGem> ∼ 4.5
<MIROC> ∼ 2.1

<IPSL-CM5A> ∼ 6.0

All Tropics (Wm−2)
<Obs> ∼ 13

<MPI> ∼ 12.4
<CNRM> ∼ 13.1

<HadGem> ∼ 12.3
<MIROC> ∼ 12.6

<IPSL-CM5A> ∼ 13.1

Subs. Tropics (Wm−2)
<Obs> ∼ -0.3
<MPI> ∼ 2.2

<CNRM> ∼ 4.0
<HadGem> ∼ 0.9
<MIROC> ∼ 2.1

<IPSL-CM5A> ∼ 2.6
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ACRE in IPSL-CM5A-LR

Subsidence non-overlapped low clouds

q too negative LWACRE
q too negative Net ACRE
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Low-clouds ACRE and tropical precipitation

How do low-clouds ACRE influence the tropical climate?
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COOKIE: Clouds ON-OFF Klimate Intercomparison
Experiment

Clouds are made transparent to
radiation in different configurations.

In particular, offpblamip experiments
consist in rendering PBL clouds
transparent to radiation.

http://www.euclipse.eu/wp4/wp4.html
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offpblamip IPSL-CM5A-LR

P

ω̄

sfc
wind

amip offpblamip-amip

q PBL CRE enhances precipitation over ocean
q PBL CRE enhances circulation over ocean

How robust are these results?
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Robustness

Robust response among physics and models (different
amplitude however).
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Land-surface role and time-scale (IPSL-CM5A-LR)

AMIP

AQUAPLANET

Transpose-
AMIP

Precip & Evap ω̄ & SfcWind
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Why is precipitation decreased?

(IPSL-CM5A-LR)

MSE budget:

0 = ∆(LH + SH) + ∆[ACRE ] + ∆[R0]+

+ ∆[ω
∂h
∂p

] + ∆[~u∇h]

Brient and Bony (2012)

Water budget:

∆P = ∆E + ∆[ω
∂q
∂p

] + ∆Hq

∆P = ∆Pdyn + ∆Pther

∆Pdyn = ∆ω̄Γq

∆Pther = ∆E + ω̄∆Γq + ∆V α
q + ∆Hq

Bony et al (2013)

Aquaplanet ∆P

q Subsidence: ∆P↔∆E
q Convective: ∆P↔∆ω̄
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Summary

q PBL CRE enhance precipitation and circulation over tropical
oceans.

1. Subsidence: ∆P↔∆E
2. Convective: ∆P↔∆ω̄

q Robustness among physics and models, but different amplitude.
∆P↔ present-day ACRE?

q PBL CRE influence the tropical climate within a few days.
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Implications:

q The overestimate of PBL CRE may contribute to the systematic
overestimate of (weak) precipitation over subsidence regimes.

q PBL CRE may affect the tropical overturning circulation. PBL
clouds-LS circulation feedback in a changing climate?

Perspectives:

q Include more models in the study. Further investigate features
non-robust among models.

q Extend the analysis to higher-level clouds (offamip COOKIE
runs).

Thank you
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