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Figure S1.Comparison of extratropical T50 values produced by GCMs participating in (a) CMIP5
and (b) CMIP6. Values derived from piControl and AMIP experiments are displayed in blue
and red, respectively. Extratropical T50 values produced by GCMs that provided GOCCP lidar
simulator output are displayed in yellow.



(a) CMIP5 e ~ (»cmpe

0.6 ‘ ‘
R =0.431 R=0.371
0.4| | 04
*
0.2¢ 1 02+
— b *
v
2 O
R
é 0.2}
<
=~ '04 [
~<
-0.6¢
-0.8¢
- -q | | | | | |
35 -30 25 -20 -15 -10 -5 O 85 30 -25 -20 -15 -10 -5 0
° o
T50 ( C) T50 ( C)
(c) CMIP5 0.6 | __(d)cmipe
0.6 R‘—0701‘ ‘ ‘ ‘ ‘ R =0.319
T 0.4r *
o2t © " % s
: *x N *§ B K
- 0r |
Y e
o
'E -0.2
= x
~. -04
§
~< -0.6 u
-0.8
1} A
[ |
'12 ' ' ' ' ' ' 1.2 . . . . . .
-35 -30 -25 -20 -15 -10 -5 O 35 30 25 20 -15 -10 -5 O
o o
50 ('C) T50 ('C)
B ACCESS-CM2 CNRM-CM6-1-HR MIROC6
B ACCESS1-0 GFDL-ESM2M MPI-ESM-LR %X ACCESS-ESMi-5 CNRM-ESM2-1 MIROC-ES2L
% ACCESS1-3 GISS-E2-H MPI-ESM-MR % BCC-CSM2-MR E35M-1-0 MPI-ESM-1-2-HAM
% BNU-ESM GISS-E2-R MPI-ESM-P B BCCESMI FGOALS-f3-L B MPLESMI-2-HR
W ccswma HadGEM2-ES M MRI-CGCM3 bl i il
X CNRM-CM5 IPSL-CM5A-LR % NorESM1-M B CESM2-WACCM GISS-E2-1-H B NorESM2-LM
* CanESM2 IPSL-CM5A-MR % bcc-csm1-1 z gESéASz’\—A\g/ACCMroz g:g:gg;g z gzﬁgmww
B FGOALS-s2 IPSL-CM5B-LR B beecsmi-1-m an gy gy
* GFDL-CM3 MIROC-ESM *  inmem4 : gmggﬁgﬁém ﬁlangEEr\znvsz-gcanLL : Liggm-o-u
* GFDL-ESM2G MIROC5 J  CNRM-CMé-1 IPSL-CM6A-LR

Figure S2. Linear relationship between (a) A, and T50 in CMIP5, (b) A, and T50 in CMIP6, (c)
Aamt and T50 in CMIP5, and (d) Ay and T50 in CMIP6. Each data point represents a GCM
labelled in the legend for CMIP5 (left) and CMIP6 (right). The least squares linear regression
slope is displayed as the solid black line and its 95% confidence interval is shaded in blue. The
correlation coefficient for each regression is displayed in the top-left corner of each panel.
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Figure S3. Histogram of climate sensitivity values (a) after adjusting for both A, and A,,,,; biases
in the GCMs participating in CMIP5 and (b) CMIPG6, (c) after adjusting for only A, biases, i.e.
assuming A\, vanishes in Equation 4 in the GCMs participating in CMIP5 by assuming and

(d) CMIP6, (e) after adjusting for only A,,; biases, i.e. assuming A\, vanishes in Equation 4 in
the GCMs participating in CMIP5 and (f) CMIPG6.
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Figure S4. Adjustments in A\, Ay, their sum, and the adjustment in ECS represented by A\,
AdXamt, ANr + Adge, and ECS,q;; in Equation 4, respectively for each GCM participating in (a)
CMIP5 and (b) CMIP6.



