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The abrupt 4xCO2 experiment
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Difference in forcing estimate: fast response
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Methode

Decomposition of the adjustment to the forcing:
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Decomposition of the feedbacks:
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Decomposition the contribution to temperature increase
for a CO2 doubling
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Normalized intermodel standard deviation
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Decomposition the contribution to the spread of the
temperature increase for a CO2 doubling
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Pressure levels (hPa)

Water vapor + lapse rate feedback, in the tropics
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Water vapor + lapse rate feedback, in the tropics

Pressure levels (hPa)

100
150

200

250

300

400

500

600

700

850

925

1000

-0.

WV + LR (fixed RH)

| 1T T T | T T T T

Al

05 0.00 0.05 0.10 0.15
Feedback strength (W.m"K')

Pressure levels (hPa)

WV (fixed RH)

100IIII\I\I|

150 -

200 [

250 [

300 |-

400

500 [-

600 -

700 [-

850 |-

925 -

1000 Lovtvoriny

-0.1

0.0 0.1 0.2
Feedback strength (W.m*.K’)

0.2
<

Pressure levels (hPa)

100
150

200

250

300

400

500

600

700

850

925

1000

Contribution from
varying RH

L LI B /;Z£|1|1|||| T
4
¢ i
L~
5

ll]llJlll]llL“'JLlJLllJLlll

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

_ Feedback strength (W.m*.K") _



1.5
T¥ 1.0
IE 0.5
\% 0.0
=
o —0.5
[
e
= —-1.0
—-1.5

Cloud feedback
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Measures of cloud sensitivity

% Cloud feedback (without adjustments to CO2)

A Cloud feedback (including adjustments to CO2)
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Cloud feedback

Over the tropical oceans,
Compositing into different dynamical regimes
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Two classes of models: high senstive and low sentive models
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Conclusion

Total feedback parameter is reduced by about 10% when
considering effect of adjusment on the forcing

The consideration of adjustemnt does not reduce the inetr-
model spread of feedbacks

Clouds remains the majotr contributor to the spread of climate
sensitivity

The spread of combined water vapour + lapse rate feedback
IS entirely due to differences in RH changes

Spread in tropical clouds: mainly in the SW in region of
shallow convection






Climate sensitivity for different IPSL-CM models

Flux TOA vs surface temperature for the abrupt 4xCO2 simulations

a) all sky b) clear sky c) cloud effect
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(Wm—2) (Wm—2K—1) (K) (K) (Wm—?2) (Wm—2K~1) (K)
IPSL-CM4 3.5 -0.92 2.13 3.79
IPSL-CM5A-LR 3.5 -0.98 2.09 3.59 3.12 -0.76 4.10
IPSL-CM5A-MR 3.5 -1.01 2.05 3.47 3.29 -0.80 4.12
IPSL-CM5B-LR 3.5 -1.68 1.52 2.09 2.66 -1.03 2.59
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A (W.m™K™) tropics
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Contributions to global temperature change (K)

b) FEEDBACKS + FORCINGS

| m PK+ADJ MID—LAT.
L m PK+ADJ POL. mCL POL.

[ m WV+LR TROP.

PK+ADJ TROP. m CL TROP. 1
m CL MID-LAT. ]

B WV+LR MID-LAT. 1
[ mWV+LR POL.
[ ®ALB TROP. ]
[ W ALB MID-LAT. ]
[ mALB POL. ]

8 411102 7 9 6 3 5
model number

1

Contributions to global temperature change (K)

—0.2t

c) FORCINGS: ADJUSTMENTS

Same legend as panel b)
I Y I I M A A B

|

8 411102 7 9 6 3 5
model number

1



CO

CO

CMIP5 experiments

Ramp experiment: 1%/year CO2 increase
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