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Figure S1. Blocking frequency bias for the ANOM index, boreal winter, and (a) high-resolution forced, (b) high-resolution coupled, (c) low-
resolution forced, (d) low-resolution coupled PRIMAVERA simulations, and (¢) CMIPS5, (f) CMIP6 simulations. Stippling shows agreement
on the sign of the bias by at least (a,c) 6 of 6, (b,d) 6 of 7, (e) 19 of 29, and (f) 10 of 13 simulations.
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Figure S2. Blocking frequency bias for the ANOM index, boreal summer, and (a) high-resolution forced, (b) high-resolution coupled,
(c) low-resolution forced, (d) low-resolution coupled PRIMAVERA simulations, and (e) CMIP5, (f) CMIP6 simulations. Stippling shows
agreement on the sign of the bias by at least (a,c) 6 of 6, (b,d) 6 of 7, (e) 19 of 29, and (f) 10 of 13 simulations.
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Figure S3. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the ANOM
index and boreal winter, for the ATL domain (-90-90E, 50-90N). The left-hand side of each panel shows metrics for PRIMAVERA simu-
lations at different grid spacings (resolutions). Boxplots on the righ-hand side show distributions of the metric across CMIP5 and CMIP6
simulations. The **’ symbol in the column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement
given internal variability (see text).
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Figure S4. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the ANOM
index and boreal summer, for the ATL domain (-90-90E, 50-90N). The left-hand side of each panel shows metrics for PRIMAVERA sim-
ulations at different grid spacings (resolutions). Boxplots on the righ-hand side show distributions of the metric across CMIP5 and CMIP6
simulations. The **’ symbol in the column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement
given internal variability (see text).
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Figure S5. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the AGP
index and boreal winter, for the PAC domain (90-270E, 50-75N). The left-hand side of each panel shows metrics for PRIMAVERA simu-
lations at different grid spacings (resolutions). Boxplots on the righ-hand side show distributions of the metric across CMIP5 and CMIP6
simulations. The **’ symbol in the column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement
given internal variability (see text).
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Figure S6. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the AGP
index and boreal summer, for the PAC domain (90-270E, 50-75N). The left-hand side of each panel shows metrics for PRIMAVERA
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CMIP6 simulations. The **’ symbol in the column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected
agreement given internal variability (see text).
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Figure S7. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the ANOM
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given internal variability (see text).
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Figure S8. Metrics of blocking performance (a,b - blocking frequency, c.d - spatial correlation, e,f - root-mean-square error) for the ANOM
index and boreal summer, for the PAC domain (120-240E, 40-90N). The left-hand side of each panel shows metrics for PRIMAVERA
simulations at different grid spacings (resolutions). Boxplots on the righ-hand side show distributions of the metric across CMIP5 and
CMIP6 simulations. The **’ symbol in the column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected

agreement given internal variability (see text).
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Figure S9. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the ANOM index and boreal winter, for the ATL domain
(-90-90E, 50-90N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).
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Figure S10. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the ANOM index and boreal summer, for the ATL domain
(-90-90E, 50-90N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).
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Figure S11. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the AGP index and boreal winter, for the PAC domain
(90-270E, 50-75N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).

13



3.2 3.2
AGP, PAC, JJA, coupled AGP, PAC, JJA, AMIP
'i °
% 3.0 7 = 3.0 1
z z
5 5
§ 284 § 2.5
v 0
‘;1’—} a"_’) LR ok TR R °
2 2.6 2 2.6 Sa
2 2 Sy
x X~ 7
9 ] 2.
2 2.4 - AW 2 241 e - AWI
p == CMCC p g =o= CMCC =
o =@ CNRM © =@= CNRM
° 2.2 =@= EC-Earth =1 2.2 4 =@= EC-Earth
g . o ECMWF g : o ECMWF
MOHC MOHC
(a] o MPI-M [o] o= MPI-M
2.0 T T T T T — T 2.0 T T T T T — T
o~ n ~ o o~ o o = o~ n ~ o o~ o o =
S o s = 3 I s = <
33 g 53 g
w w

atm. grid spacing at 50°N (km) atm. grid spacing at 50°N (km)

— 9.0 — 9.0 §
g AGP, PAC, JJA, coupled g AGP, PAC, JJA, AMIP|
© ©
T 8.5 2 854
[ i
o s}
g 8.0 1 -~ § 8.0 1
g - -~ 3
o N =< o
o 7.5 ~ ~. o 7.5 4 -~
o LY o Te~a
Lo N L L Ut ..
£ 7.0 ~ £ 7.0
S =0 -~ 3 - °
o - -~
2 6.5+ et T Sesd T ==
% = AWI _% ~=® g AW
c == CMCC c - =@= CMCC
g 6.0 9 == CNRM g 6.0 == CNRM
° == EC-Earth o == EC-Earth
o i 0 ECMWF =3 i 0 ECMWF
255 255
s MOHC £ @ MOHC
o C == MPI-M == MPI-M
< 5.0 T T T T T T T T e 5.0 T T T T T T T T
o n o n o n n ©o > o n o n o n n ©o >
o~ n ~ o o~ o a = o~ n ~ o o~ a a =
— — s s < — — s 5 <
atm. grid spacing at 50°N (km) S 0 & atm. grid spacing at 50°N (km) S 0 g

Figure S12. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the AGP index and boreal summer, for the PAC domain
(90-270E, 50-75N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).
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Figure S13. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the ANOM index and boreal winter, for the PAC domain
(120-240E, 40-90N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).
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Figure S14. Persistence of blocking events (a,b - median, c,d - 90th percentile) for the ANOM index and boreal summer, for the PAC domain
(120-240E, 40-90N). The left-hand side of each panel shows metrics for PRIMAVERA simulations at different grid spacings (resolutions).
Boxplots on the right-hand side show distributions of the persistence metric across CMIP5 and CMIP6 simulations. The **’ symbol in the
column "ERA/IV’ shows the reanalysis estimate and the boxplot is an estimate of the expected agreement given internal variability (see text).
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