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Outline of this talk

Toward a process-based understanding of

tropospheric adjustment (cloud, radiation, etc) ...

1. Fast tropos adjustment over the ocean

v’ 64 member ensemble of transpose-AMIP experiments

2. Land effect on tropos adjustment

v’ Agqua-planet + rectangular continent experiments
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Radiative forcing

CMIP5 4xCO, (Andrews et al. 2012)

CanESM2

CNRM-CM5

CSIRO-Mk3-6-0

£ E E
= 2 =
= = =
v} 1 2 3 4 5 ] 7 [} 1 2 3 4 5
AT (K) AT (K)
GFDL-CM3 GFDL-ESM2G
0 10
B 8
o i Iy
E E E
= E =
z z =
[ 12 3 4 5 & 7 o 1 2 3 4 5 0 3 4 5 7
AT (K) AT (K) AT (K)
HadGEM2-ES INM-CM4 IPSL-CM5A-LR
10 10 10
B 8 sl
x
Bl sRI_, —
E T T .
= 4f ) = s 4f oy ]
= h = = A oy
2f 2} E
1 s | s N | S
r==0.1 r=-0.94
Q 1 2 3 4 5 & 7 L 2 3 &£ 35 7
AT (K) AT (K)

MPI-ESM-LR

Neo]
o
£ T g
ot ] H
(n = =z
[}
S
o
2 NorESM1-M
10
I o
—_— — — 6 <
E E E Lo
: s R
2 Z 2
A 1
Froom T
0 1 2 3 4 5 [ 7 o 2 3 4 5 7
AT (K) AT (K)

Climate sensitivity

MIROC5 4xCO, 150yr & TAMIP (10day)

Change in radiative flux [W m™]

Fill the blank!

3/12



Phillips et al. (2004)

Trangpose AMIP

run GCMs in “weather forecasts mode” ]:XCOZ 4xCO, X 64 cases
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(a) PBLh TAMIP 3hr (b) PBLh TAMIP 1day

60N 153 60N <3
30N o 30N { &
EQ Y EQ Y
305 - 3051
605 - 605 1
0  60E 120 180 120W 6OW 0 60E 120E 180 120W GOW
MPBL shallowing
(c) PBLh TAMIP 5day (d) PBLh AMIP
60N soN
30N 1 3N o
EQ L R el
305 ¢ 30 L

0  60E 120E 180 120W GOW 0 B0E 120E 180 120W GOW O

1 1 1 [ 1 |
-100-60-50-40-30-20-10 -5 5 10 20 30 40 50 60 100 [m]

(e) PBLh TAMIP ocean (50°S~50°N)

Rapid response
(daily-scale)

> APE
| 6.3e 1mon

K AMIP

1 2 3 4 5 6 7 8 9 10
e 6/12




Mechanisms

|. Decreasing buoyancy flux

Ta, gaincrease

{

H & |E decrease

U

PBL shallowing

e.g. Watanabe et al. (2011)

I1. Strengthening of PBL inversion [
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Adjustment
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/ The land-sea contrast Is not essential ??/

; Positive CRE?
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Agua-planet + rectangular continent experiment

v 6 types config
APE
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Summary
Over the ocean ...

v’ Reduction of mid & low cloud due to LW forcing
— Positive/negative adjustment in SWcld/LWcld

v PBL shallowing corresponds with decrease of buoyancy fluxes
and strengthening of PBL inversion

Daily-scale responses to Time-invariant forcings

The land-sea contrast ...

regulates the tropos adjustment quantitatively
But it is not essential

Further questions / implications

v' Robustness of daily responses and role of land-sea contrasts
among CFMIP/CMIP5 multi-models

v What determines the timescale of rapid responses?
Radiation? Circulation?

v' Any relations with slower climate responses?
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Mechanism 1.

=100

Decreasing of buoyancy flux
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Mechanism 11.
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