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Figure S1. Differences between two ensemble members for T,,.,. Black dots
mark grid points excluded from our analysis. rlilplfl and r2ilplfl are compared
when available; rlilplf3 and r2ilplf3 are compared for HadGEM3-GC31-MM and
HadGEM3-GC31-LL; rlilplf2 and r2ilplf2 are compared for UKESM1-0-LL. There
are no results for SAMO-UNICON and GFDL-CM4 as they have only one ensemble
member.
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Figure S2. As Fig. S1, but for Typ.
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Figure S3. As Fig. S1, but for the month of T},,4.
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Figure S4. As Fig. S1, but for the month of T},;,-



Supplementary materials

2 : : : : 2 : : : :
() (b)
- = | - =
5 18¢ R=0.265 15 18} R=0.117 1
N ® N
B 16} 1R 16 u :
= 1.6 - ° & 1.6
= 2 o
£ 14t //'-, 162 1.4} ]
8 g S
3 -3 /
& 12f ° : 1 1.2} > 8 ]
3 E ) e
§ 1 [ . 7 2 1 I . -
8D )
0.8 1 0.8 1
2 : : : : 2 : : : :
(© (d)
o187 R=0.273 10 1.8+ R=0.149 1
S N
B 16 5 1.6
= >
© 14t 185 14t 1
3 ® - § [
S12¢ 1812t 1
bop :
®
2 1f ® e {2 1} - |
_O ] < (=}
) » | — &
081 1 08 = . 1
20 40 60 80 100 120 20 40 60 80 100 120
Ocean horizonal resolution (m) Ocean horizonal resolution (m)
= ACCESS-CM2 ® BCC-ESM1 GFDL-CM4 HadGEM3-GC31-MM  ®  MPI-ESM1-2-HR
® ACCESS-ESM1-5 @ CESM2 GISS-E2-1-G INM-CM5-0 ®  NorESM2-MM
= AWI-CM-1-1-MR ® CanESM5 GISS-E2-1-H IPSL-CM6A-LR = SAMO-UNICON
= BCC-CSM2-MR E3SM-1-0 HadGEM3-GC31-LL MIROC6 ® UKESMI1-0-LL

Figure S5. Global RMSE of (a) Tz, (b) Tinin, (¢) Teyete and (d) Tinean, all against
the ocean horizontal resolution.
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Figure S6. As Fig. S7, but for atmosphere vertical levels.
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Figure S7. As Fig. S7, but for atmosphere horizontal resolution.
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Figure S8. The area-weighted SST RMSE against total vertical levels for (a-b) mid-
high latitudes (30°-90°) and (c-d) low latitudes 30°S-30°N.
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Figure S9. Inter-model correlation between number of ocean vertical levels and area-
weighted RMSE in 10° latitude bands for Tz, Tmin, Teycie a0d Trnean-
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Figure S10. RMSE in Benguela upwelling region (18°S-28°S, from the coast to 500
km offshore) of (a) Tinaz, (b) Tmin, (€) Teycte and (d) Tmean, all against the number

of ocean vertical levels.
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Humboldt upwelling region

6 6 T T ! !
5l R=-0.360 § 5l ® - R=-0.390 i
) )
a4t 1 2 gL ° ( ®
3]
n v o N 511
S 3f 133} 1
& L ~ [ )
8 <
2t 1 s2¢t ]
n
1t : o g= 1 a1t - ]
() (b)
0 1 1 1 1 0 1 1 1 1
6 . . . . 6 . . . .
5t R=-0.449 4 5t R=-0.383 1
[$) [©)
4l 1 T4t e} s ]
) ° 3 ®
2] 2 ( o
S 3f {3 st 1
ot o ot
I3
327 W 182 o of ‘
S s N T
1t . 1 1t | ]
(c) (d)
0 1 1 1 1 0 1 1 1 1
30 40 50 60 70 80 30 40 50 60 70 80
Number of ocean vertical levels Number of ocean vertical levels
®  ACCESS-CM2 ® BCC-ESM1 GFDL-CM4 HadGEM3-GC31-MM  ®  MPI-ESM1-2-HR
® ACCESS-ESM1-5 @ CESM2 GISS-E2-1-G INM-CM5-0 ®  NOrESM2-MM
= AWI-CM-1-1-MR ® CanESM5 GISS-E2-1-H IPSL-CMBA-LR = SAMO-UNICON
®  BCC-CSM2-MR E3SM-1-0 HadGEM3-GC31-LL ®  MIROC6 ® UKESM1-0-LL

Figure S11. As in S10, but for Humboldt upwelling region (6°S-16°S, from the coast
to 500 km offshore).
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California upwelling region
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Figure S12. As in S10, but for California upwelling region (34°N-44°N, from the

coast to 500 km offshore).
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Canary upwelling region
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Figure S13. As in S10, but for Canary upwelling region (12°N-22°N, from the coast
to 500 km offshore).



