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The SST pattern effect — shortwave radiation
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The SST pattern effect — shortwave radiation
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The SST pattern effect — longwave radiation
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The SST pattern effect — longwave radiation

T A o

Ts500
(Large-scale) convection aggregation
— — SW - Zhang & Fueglistaler, 2020, GRL
V up - Quan et al., 2024, under review
SST - \
~ b\f inversion
=
ﬁ 1 NN\ O\ oL larger SST
Ts00 + stronger arggr
, ! gradient
............................................................... Inversion
SST

3/13



Stronger convection aggregation = larger OLR: mechanism
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Stronger convection aggregation = larger OLR: mechanism
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Stronger convection aggregation = larger OLR: mechanism
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Large-scale convection aggregation is important for climate change

1. Historical (1980-2010) SST pattern effect on OLR is comparable to reflected
shortwave radiation because of convection aggregation strengthening.



Historical SST pattern effect on OLR comparable to reflected SW
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Historical SST pattern effect on OLR comparable to reflected SW
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Historical SST pattern effect on OLR comparable to reflected SW
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Historical SST pattern effect on OLR comparable to reflected SW
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Historical SST pattern effect on OLR due to convection aggregation
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Historical SST pattern effect on OLR due to convection aggregation
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Historical SST pattern effect on OLR due to convection aggregation
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Large-scale convection aggregation is important for climate change

2. The non-additivity error in the SST Green’s Functions approach is explained
by the non-additivity of convection aggregation.



The SST Green’s functions (GF) approach
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The SST Green’s functions (GF) approach
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The SST Green’s functions (GF) approach
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Question: Why is OLR response overestimated by linear sum?

9/13



Two-patch combination: Linear sum overestimates OLR
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Two-patch combination: Linear sum overestimates OLR
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OLR overestimation €< convection aggregation overestimation
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OLR overestimation €< convection aggregation overestimation
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OLR overestimation €< convection aggregation overestimation
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OLR overestimation €< convection aggregation overestimation
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OLR overestimation €< convection aggregation overestimation
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Why is convection aggregation response
overestimated by linear sum?

- non-additivity in circulation response
- Quan et al., 2024, under review
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Stronger convection aggregation = larger OLR: mechanism
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Stronger convection aggregation = larger OLR: mechanism
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Linear sum overestimates TOA radiation responses
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Gini index measures large-scale convection aggregation strength
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convection aggregation overestimation < circulation overestimation
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Longwave radiation response attributed to convection aggregation
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More (/smaller) patches = larger errors
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The failure of the Green’s Functions approach
AGCM € SST warming in 4xCO, GCM
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The Green’s Functions approach fails in

AM4 4xCO, radiation reconstruction due
to the overestimation of convection

aggregation

p—
(]
=

k=
= | en
@)
SN
o

[L,
O
(o]
o
o
X |9
< | O
AM_.A_.
<
e
=
C |
O | en
44
<
—~
y
S
O
=
S
Q.
Qo
=

43.0 34.8

43.1

MTH( %)

370 30.2

37.8

HCC(%)

39/13



	The SST pattern effect on OLR: the role of large-scale convective aggregation
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39

