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1. Figures S1 to S22
Introduction
In this document, we provide 22 supplementary figures. Figures S1 and S2 compare cloud
radiative kernel-derived cloud feedbacks with those derived using independent methods.
Figure S3 provides a matrix showing which regions and cloud types contribute to each
feedback, facilitating understanding of how the assessed feedbacks are computed, which
feedbacks are left unassessed, and how we further discretize these remaining unassessed
feedbacks. Figures S4-S22 are identical to Figure 1 of the main text, but individual models

are highlighted in each.
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Multi-model mean cloud feedbacks Across-model correlation between CRK and non-CRK cloud feedbacks
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Figure S1. (left) Zonal and multi-model mean LW and SW cloud feedbacks estimated using
three methodologies: cloud radiative kernels (CRK; Zelinka et al., 2012), adjusted change in
cloud radiative effect (ACRE,q;; Soden et al., 2008; Shell et al., 2008), and approximate par-
tial radiative perturbation (APRP; Taylor et al., 2007). Six estimates of ACRE,q; are shown,
each using a different radiative kernel identified in the caption on row 2. (right) Across-model
correlation between CRK-derived and non-CRK-derived zonal mean cloud feedbacks. The CRK-
derived SW cloud feedback is further broken down into optical depth and amount components,
which are compared to the APRP-derived SW scattering plus absorption component and amount

component, respectively.
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Global Mean Cloud Feedbacks
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Figure S2. Global mean LW and SW cloud feedbacks estimated using the CRK method
scattered against those estimated using non-CRK techniques. For clarity, we show only one of

the six estimates of ACRE,q;, that derived using the kernels of Huang et al. (2017).
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Cloud Altitude Optical Depth
Feedback
Components Ocean Land Ocean Land Ocean Land
Assessed
High N/A 4 1 1 N/A N/A 1. Global High ALT
90°S-90°N 2. Tropical Ocean Descent Low AMT + TAU
Low N/A 4 1 1 N/A N/A 3. Anvil
A D Asc | Dsc 4. Global Land AMT
q sC SC 5.  Middle latitude Low AMT
ltel 3 2 N/A N/A N/A 3 2 4 6. Extratropical Low TAU
30°S-30°N
Lo Asc | Dsc N/A N/A N/A Asc | Dsc 4
5 2 5 2
Unassessed
High 8 N/A N/A N/A 7 7 1. Global Low ALT A
30°-40°N/S 2. Tropical Ocean Descent High AMT+TAU
3. Tropical Ocean Ascent Low AMT+TAU
Low > N/A N/A N/A E : 4. Tropical Land High+Low TAU
High 8 N/A N/A N/A 7 7 5. 60-90 Ocean Low AMT
40°-60°N/S 6. 30-40/70-90 Ocean+Land Low TAU
Low 5 N/A N/A N/A 6 6 7. 30-90 Ocean+Land High TAU
8. 30-90 Ocean High AMT
i 9. Global Obscuration Covariance*
60°-70°N/S High & N/A N/A N/A U 4 10. Global Zelinka et al. (2013) Residual*
Lol 2 N/A N/A N/A 6 6 *not shown in matrix for brevity
High 8 N/A N/A N/A 7 7
70°-90°N/S
low| 5 N/A N/A N/A 6 6 | [N/A =Not Applicable

Figure S3. Matrix of assessed and unassessed cloud feedbacks. The sum of all assessed and

unassessed components equals the total cloud feedback.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S4. As in Figure 1, but highlighting CCSM4.
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Figure S5.

As in Figure 1, but highlighting CanESM2.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S6. As in Figure 1, but highlighting HadGEM2-ES.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S7. As in Figure 1, but highlighting MIROC-ESM.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S8. As in Figure 1, but highlighting MIROCS5.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S9. As in Figure 1, but highlighting MPI-ESM-LR.
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Assessed Cloud Feedback Values [abrupt4xC0O2]
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Figure S10. As in Figure 1, but highlighting MRI-CGCM3.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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As in Figure 1, but highlighting CNRM-CM6-1.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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As in Figure 1, but highlighting CNRM-ESM2-1.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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Assessed Cloud Feedback Values [abrupt-4xC02]

High-Cloud Altitude -

Tropical Marine Low-Cloud 1

Tropical Anvil Cloud Area A

Land Cloud Amount -

Middle Latitude Marine Low-Cloud Amount -

High Latitude Low-Cloud Optical Depth

Implied Unassessed Cloud Feedbacks

Sum of Assessed Cloud Feedbacks

Total Cloud Feedback A

< VA
D>

™
4*® o

- E3SM-1-0 [5.3K]
CMIP5 Mean [n=7]
CMIP6 Mean [n=12]

& Je o
2 ] N
‘(4 I‘b 9

-0.6

0.4

Figure S14. As in Figure 1, but highlighting E3SM-1-0.
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Assessed Cloud Feedback Values [abrupt-4xC02]

High-Cloud Altitude 1

Tropical Marine Low-Cloud

Tropical Anvil Cloud Area -

Land Cloud Amount -

Middle Latitude Marine Low-Cloud Amount -

High Latitude Low-Cloud Optical Depth -

Implied Unassessed Cloud Feedbacks

Sum of Assessed Cloud Feedbacks

Total Cloud Feedback -

- GFDL-CM4 [3.9K]
CMIP5 Mean [n=7]
CMIP6 Mean [n=12]

p<d VA
D> *

= %E &
o oo & Jo Jo
(7\0 |0 A(P IQ”b go,
+ L) v 1
WCRP Assessment

> e fF W& «x

>

VAN
L] v 1
> o 8 E|<}7\\A
< e ok A
1 A 1

-0.6

Figure S15.

-0.4

Wm~2K~1

As in Figure 1, but highlighting GFDL-CM4.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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Figure S16. As in Figure 1, but highlighting HadGEM3-GC31-LL.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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Figure S17. As in Figure 1, but highlighting IPSL-CM6A-LR.
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Figure S18. As in Figure 1, but highlighting IPSL-CM6A-LR-INCA.
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Figure S19. As in Figure 1, but highlighting MIROC-ES2L.
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Figure S20. As in Figure 1, but highlighting MIROC6.
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Figure S21.
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As in Figure 1, but highlighting MRI-ESM2-0.
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Assessed Cloud Feedback Values [abrupt-4xC02]
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As in Figure 1, but highlighting UKESM1-0-LL.
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