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Table S1. Observational and reanalysis products used in this study.

Product name Abbreviation Type Hor. Res. Frequency Period Description Reference
Mediterranean Sea  L4-SST L4 satellite 1/16° Daily 1982—present  Night-time Pisano et al.
High  Resolution foundation SST  (2016); Embury
and Ultra High et al. (2024)
Resolution SST

Analysis

Mediterranean Sea  SubSkinT L4 satellite 1/16° Hourly 2019-present  Sub-skin SST Marullo et al
High  Resolution including diur- (2014); Buon-
Diurnal ~ Subskin nal cycle giorno Nardelli
SST Analysis et al. (2013)
Mediterranean Sea MEDREA Ocean reanalysis ~ 1/24° Daily 1987-2022 Reanalysed Escudier et al

Physics Reanalysis

SST and ocean

state

(2021)
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Figure S1. Comparison of PDF differences between RCSM—-GCM pairs and among observational products, for median-removed SST (left

column) and extreme SST (right column). Top row: PDF differences; bottom row: absolute PDF differences. The data period is from 2019 to

2022.



a) CMCC-CCLM4-21-NEMOMFS b) CMCC-CM

3.0

2.5

2.0

1.5

1.0

i) LMD-LMDZMEv2-IPSL i IPSL-CM5A-MR Los

0.0

SST mean bias (°C)

T T

| |
= o
o wv

-15

r=0.91
m) CNRM-RCSM4 n) CNRM-CM5

-2.0

-2.5

-3.0

CLMcom-GUF

Figure S2. Mean SST biases for the RCSM (left column) and GCM (right column). The pattern correlation of mean SST maps between each

model and OBS is shown in each panel.
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Figure S3. Spatial distribution of mean SST bias improvement for each RCSM. Blue (orange) grid points indicate where the RCSM absolute
bias is lower (higher) than that of the driving GCM. The fraction of improved grid points is reported in each panel.
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Figure S4. RCSMs increment vs GCM bias, formatted as in Figure 1 of the manuscript for area-averaged SST (a,b,c,d) mean, (e,f,g,h)

standard deviation and (i,j,k,1), for (a,e,i) spring, (b,f,j) summer, (c,g,k) autumn and (d,h,) winter in 1982-2020.
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Figure S5. As in Figure S3, but for the standard deviation of SST.
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Figure S6. As in Figure S3, but for the SST 90th percentile.
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Figure S7. As in Figure S3, but for the SST trend.
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Figure S8. As in Figure S3, but for the standard deviation of SST residuals.
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Figure S9. PDFs of median-removed SST at a point in the central Mediterranean (36° N, 17° E) for (a) CMCC, (b) AWI, (c¢) UNIBEL,
(d) LMD-CNRM, (e) LMD-IPSL, (f) LMD-MPI, (g) CNRM-RCSM4, (h) CNRM-RCSMB®6, and (i) GUF. Lines show observations (black),
RCSMs (red), and driving GCMs (blue). Panel j) shows the multi-model AVi mean (as in Figure 2 of the manuscript).
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Figure S10. As in Figure S9 but for a point in the Gulf of Lion (41.7° N, 4.5° E).
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Figure S11. PDFs of upper tail SST (anomalies above the 90th percentile) for (a) CMCC, (b) AWI, (c) UNIBEL, (d) LMD-CNRM, (e)
LMD-IPSL, (f) LMD-MPI, (g) CNRM-RCSM4, (h) CNRM-RCSMS6, and (i) GUF. Lines show observations (black), RCSMs (red), and
driving GCMs (blue). PDFs are computed by aggregating data from all grid points in the Mediterranean basin.
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Figure S12. As in Figure S4 but for area-averaged MHW properties, calculated using a fixed baseline in 1982-2011.
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Figure S13. Mean biases in MHW duration for the RCSM (left column) and GCM (right column). MHWs are calculated using a fixed
baseline in 1982-2011.
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Figure S15. PDFs of aggregated MHW durations over AVi significant grid points for (a) CMCC, (b) AWI, (c¢) UNIBEL, (d) LMD-CNRM,
(e) LMD-IPSL, (f) LMD-MPI, (g) CNRM-RCSM4, (h) CNRM-RCSM6, and (i) GUF. Lines show observations (black), RCSMs (red), and
driving GCMs (blue).
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Figure S16. As in Figure S15 but for MHW mean intensity.
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