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TN1Op ThsOp TX10p Txa0p Figure S2: Taylor diagrams comparing
e e the observed correlation between
z A T SST3.4 and extreme temperature

indices of HADEX3 against reanalyses
N and modeled correlations.

Comuasin Comican Conson Cooicent

Cortre S O oS D Cortrod S Dt
ensemble 4 CanESM2 * 8 CNRM-CMS5 © 12GFDL-ESM2M e 16IPSL-CM5A-LR ® 20 MPI-ESM-LR M 24 ERA-Interim
® 1ACCESS1-0 5CCSM4. © 9CSIRO-Mk3-6-0 ® 13HadGEM2-CC @ 17 IPSL-CM5A-MR e 21 MPI-ESM-MR M 25 NCEP1
® 2bcc-csmi-1 6CMCC-CM © 10 GFDL-CM3 © 14HadGEM2-ES e 18IPSL-CM5B-LR ® 22MRI-CGCM3 M 26 NCEP2
© 3bcc-csmi-1-m  ® 7 CMCC-CMS © 11GFDL-ESM2G @ 15 inmemd * 19 MIROC5 ® 23 NorESM1-M




//doi.org/10.3354/cr01639

B

111-132 — https

Supplement to Collazo et al. (2021) — Clim Res 83

7} 4~
T 9 2 B
a.w..m.m
—~ O [
» £ 3 w
© T
2 @
Y P
g =z ° =
g 2 « &=
K.m o ©
-
c — O O
[} a -
S 2 £

(%]
o ==
.o gn

Q

3 2 £ ©°

[%]
e 3 § %
5 S £ b
D = g ¢

TX10p

o
o.
04
o.
o.

-02

04

o
o
o
o
o
0,

04

TN10p

+~ un
2 2 9
s . B
g = 29
c
eelq
QL <
§ 3 <
E 3
v
= o G
O O ©
< T
wn
= ©
gpn....w.
T & ° g
5 £ v a
1%} Ow
2 25 2
C -~
Tenn
. £ = ®©
=z g ¢ &
> 2 =
Q oo
e Cc .=
O o v »

H1-WS3-1dW
SOOHIN
H1-9SNO—1S:
HW-VSNO~TISdI
H1-VSNO-1Sd
powuy
S3-2NIOPEH
00-ZNIDPEH
W2WS3-1049
52NS3~104D

|- Lwso-00q
0-1SS300V

ueew sue
W-LNS3ION
ENODD-IHN
HN-INS3-IdN
H1-WS3-IdN
SO0HIN
H71-8SNO~1Sc
HW-YSWO-1SdI
H1-VYSWO-TSdI
o
S3-2W3OPEH
00-2N3OPEH
WZWS3-1a49
DZNS3—1a49
€NO-1049
0-9-S4MN-0HISO
SINO-WHND

uesw sue
UUSER]
ENODD-IHN
HN-INS3-IdIN
H1-WS3-IdN
SO0oHIN
"1-gSNO-1SdI
HW-YSWO-TSdI
"1-VSNO-TSdI
puwowuy
S3-2N3OPEH
00-2W3DPEH
WZWs3-1049
OZNS3-1049

ueW Sue
W-HNS3ION
ENODO-IHN
HN-INS3-IdN
"1-WS3-IdN
SO0HIN
H1-9SNO-T1SdI
HN-YSNO-TSdI
H1-YSWO-T1SdI
pwowuy
S3-2N3OPEH
00-2N3OPEH

ueaw sus
W-LNSTION
ENODD-IHW
HN-WS3-IdN
H1-WS3-1dW
SOOHIN
H1-8SWO-1SdI
HW-VSNO~TISdI
H1-VSWO-TSdl
pwowu
S3-ZNIOPEH
00-ZWIDPEH
WZWS3-1049
92NS3~1049

W]~ | wso-00q
|- Lwso-00q
0-1SS300V

ueaw sue
N~ HNS3ION
ENODI-IHN
HA-NS3-IdN
HI-WS3-IdW
SOOHIN
H71-8SWO-1SdI
HN-YSWO—1SdI
H1-VSWO-1SdI
o
S3-2W3OPEH
00-2W3OPEH
INZWS3-1049
DZNS3— 1049
ENO-1049

w1~ | wso-00q
|- Lwso-00q
0-1SS300V

uesw sue
IN-HNS3ION
ENDDD-1HN
HN-WS3-IdN
HI-WS3-IdN
SOoHIN
H71-gSWO-1SdI
HW-YSWO-TSdI
HI-VSWO-1SdI
o
S3-2W3OPEH
00-2W3OPEH
NZWS3-1a49
OZNS3-1049

W= |~ | Wso-00q
|- Lwso-00q
0-1SS300V

ueew sue
- HNS3ION
ENODO-1HN
HN-NS3-IdN
HI-WS3-IdN
SOOHIN
H1-8SWO~1SdI
HN-VYSNO-T1SdI
HI-YSWO-1SdI
o
S3-2N3OPEH
00-2W3OPEH
NZWS3-1a4D

W- |~ Wso-00q
|- Hwso-00q
0-1SS300V

ueaw sue
W-LNS3ION

H1-gSWO-1SdI
HW-VSNO-ISdI
H1-VSWO—1Sdl
powu
S3-2NIOPEH
00-ZWIDPEH
WZWS3-1049
92NS3-1049

|- LWso-00q
0-1SS300V

ueew sue
W-LAS3ION
ENODD-IHN
HW-INS3-IdW
HI-WS3-IdIN
SO0HIN
H1-8SWO-T1SdI
HN-YSWO—1SdI
H1-VSWO-TSdI
puowu
S3-2N3OPEH
00-2N3OPEH
WZWs3-1a49
DZNS3—1049
€NO-1049
0-9-MN-OHISO

uesw sue
W-INS31ON
ENDDD-IHN
HN-NS3-IdW
H1-WS3-1dN
SooHdIN
"1-8SNO-1SdI
HW-YSWNO-TSdI
H1-VSWO-1SdI
puiowu
S3-2N3OPEH
00-2N3OPEH
WeWs3-1a49
OZNS3-1049

N
H1-WS3-1dIN
SOOHIN
H1-8SWO~1SdI
HW-YSWNO-TSdI
H1-VSWO-TSdI
puwowu
S3-2N3OPEH
00-2N3OPEH
WeWS3-1a49

ueaw sua
W-LNS3ION
ENODD-IHW
HN-WS3-IdN
HT-WS3-1dI
SOOHIN
H1-8SWO-1SdI
HW-VSNO-TSdI
H1-VSWO-TSdl
powu
S3-2NIOPEH
00-ZWIDPEH
WZWS3-10:49
92NSI~1049

W—|~|uiso-00q
|- Lwso-00q
0-1SS300V

ueew sue
N~ HNS3ION
ENODD-IHN
HN-NS3-IdN
HI-WS3-IdN
SO0HIN
H71-8SWO-TSdI
HN-VSNO—1SdI
HI-VSWO-TSdI
oL
S3-2W3DPEH
00-2N3OPEH
WZWS3-1049
D2ZNS3-1049
ENO-1049
0-9-©MN-0OHISO
SWO-IWHENO

2NSs3ued
w—|-|wiso-00q
|- Lwso-00q
0-1SS300V

ueew sue
IN-HAIS3ION
ENODD-IHN
HN-WS3-IdN
HI-WS3-IdN
SOoHIW
HT-8SWO-TSdI
HW-YSNO-TSdI
H1-VSWO-1SdI
oI
$3-2N3OPEH
00-2N3OPEH
NZWS3-1049
O2ZNS3-1049
ENO-104D

W~ | wiso-00q
|- Lwso-00q
0-1SS300V

ueow sue
N~ HNS3ION
ENODO-IHN
HA-NS3-IdN
HI-WS3-IdN
SOOHIN
H1-8SWO-1SdI
HW-YSNO—T1SdI
HI-VYSWO-TSdI
oI
S3-2N3OPeH
00-2N3OPEH
INZWS3-104D

0-1SS300V

Strenght of agreement

= Moderate = Substantial = Almost perfect

= Fair

= Slight

No



Supplement to Collazo et al. (2021) — Clim Res 83: 111-132 — https://doi.org/10.3354/cr01639

Figure S4: Taylor diagrams comparing
TN10p TN9Op TX10p TX90p .
e e e . the observed slope of the quantile
' : A regression between SST3.4 and
extreme temperature indices of
HADEX3 against reanalyses and
modeled slopes.
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Text S1. Temporal performance metrics

The correlation between SST3.4 and extreme temperature indices measure the
strength of the joint variability of the variables. Therefore, we also decided to evaluate
the performance of the GCMs in simulating the variability of each variable individually.
We tested the homogeneity of variances of the observed and modeled SST3.4 and
extreme indices by using the non-parametric Fligner-Killeen test with a significance
level of 5%, which is more robust against departures from normality of the variables
(Fligner & Killeen 1976). The null hypothesis states that the variances in each of the
samples are the same. More details are in Conover et al. (1981).

We studied if the GCMs were capable of representing the temporal variability of the
SST3.4 and the extreme temperature indices. Table S1 shows the observed and
modeled variances. The null hypothesis of homogeneity of the variances could not be
rejected for several models. In general, the ensemble-mean has a reduced variability
that significantly differs from the observed one since the average of the various
models tends to flatten the curve. This underestimation of the variances of SST3.4 by
the ensemble-mean might be responsible for the few grid points with significant values
observed in Figures 6-9. On the other hand, all the models that correctly simulate the
association between the SST3.4 and TN90p during winter and spring (CanESM2, CNRM-
CM5, CSIRO-Mk3-6-0, HadGEM2-CC, IPSL-CM5B-LR, and NorESM1-M) showed a
variance of SST3.4 similar to the observed.

The TN90p variances are generally overestimated by the GCMs and are
underestimated by the ensemble (Figure S5-S6). Nevertheless, we observed some
models with good performances in simulating the correlations between SST3.4 and
TN9Op presented similar variance to the observed in almost all the region, e. g.
CanESM2 and CSIRO-Mk3-6-0; while other models with good performances in
simulating the correlations between SST3.4 and TN9Op fail in representing the
observed variance in several grid points, e. g. HAdGEM2-CC and IPSL-CM5B-LR.
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Table S1: Variances of the observed (HADISST) and modeled SST3.4 [°C%]. Variances
significantly different from observations at 5% are in bold and with an asterisk.

MAM JA SON DJF
HADISST (obs) |0.45 0.43 0.89 1.17
ACCESS1-0 0.28 0.28 0.68 0.67
bcc-csm1-1 0.21 0.65 0.96 0.57
bcc-csm1-1-m | 0.96* 1.63* 2.82 2.48*
CanESM2 0.78 0.57 1.16 1.15
CCSM4 1.06* 1.05* 1.67 191
CMCC-CM 0.28 0.21 0.34 0.37*
CMCC-CMS 0.95%* 1.13* 131 1.50
CNRM-CM5 0.24 0.32 0.89 0.88
CSIRO-Mk3-6-0 | 0.75 0.39 0.49 0.59
GFDL-CM3 0.46 0.78 1.28 1.04
GFDL-ESM2G | 0.35 0.32 0.70 0.76
GFDL-ESM2M | 2.15* 1.74* 2.48* 3.24*
HadGEM2-CC |0.33 0.23 0.49 0.61
HadGEM2-ES 0.37 0.73 1.14 1.22
inmcm4 0.28 0.22 0.25* 0.32*
IPSL-CM5A-LR | 0.56 0.74 0.51 0.61
IPSL-CM5A-MR | 0.48 0.75 0.73 0.62
IPSL-CM5B-LR | 0.60 0.59 0.79 0.75
MIROC5 0.92 1.29 1.64 1.27
MPI-ESM-LR 0.90 0.80 0.86 1.14
MPI-ESM-MR 0.51 0.40 0.40 0.49
MRI-CGCM3 0.36 0.19 0.27* 0.26*
NorESM1-M 0.37 0.68 0.83 0.75
Ensemble
mean 0.03* 0.03* 0.04* 0.04*
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Figure S5: Difference between the observed and modeled variance for JJA TN9Op. Significant differences
are showed with stippling.
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Figure S6: Idem figure 13 for SON TN90p.
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