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1 Supplementary material

We have included figures and extra information in tables to provide additional evidence
for the topics discussed in the main text. Table 1 displays the global reliability of the
reanalysis experiments, and Table 2 shows the analysis period for decadal hindcasts.
Figure 1 shows the model error o, (reanalisys ensemble spread) for the reanalysis,
Figure 2 the seasonal hindcast correlation at lead month 1, Figure 3 displays the time
series of reanalysis (full signal and detrended) of HC500 in the Iceland Sea basin. For
Nino 3.4 SST hindcast skill, we have included seasonal decomposition of RMSE,, and
ACCs, in Figures 4 and 5. Similarly, for ATL3 SST hindcast skill, we have included
seasonal decomposition in Figures 6 and 7. The Figures 8 and 9 display the lead-time
SST hindcast skill, using confidence intervals, for the Nino 3.4 and ATL3 regions.
Finally, the Figure 10 shows the differences of average HC500 ACC at lead years 2-5
relative to Free hindcast.



Table 1 Reanalysis reliability®.

Configuration SST T2M HC500 SC500
Free 1.09 1.03 1.67 1.21
NudF-UVT 2.11  15.25 6.90 4.88
NudA-UVT 2.14  14.50 6.39 3.76
NudA-UV 2.37 7.65 5.59 3.77
NudA-UV (EF) 2.35 7.55 5.58 3.78
ODA 1.10 1.07 2.49 1.87
ODA+NudA-UV 2.39 13.22 11.03 8.25

% RMSE, /o, see equation (14) in main text.
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Fig. 1 Model error o, reanalysis time series for a) SST, b) T2M, c¢) HC500 and d) SC500. Line
color green corresponds to NudF-UVT, orange to NudA-UVT, cyan to NudA-UV, blue to NudA-UV
(EF), red to ODA, magenta to ODA+NudA-UV, and brown to Free.
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Fig. 2 Seasonal hindcast 1 lead-month T2M ACC for a) NudA-UVT, b) NudA-UV, ¢) ODA, d)
NudF-UVT, e¢) NudA-UV (EF) and f) ODA+NudA-UV. Green-to-magenta colors indicate positive
ACCs and cyan colour indicates all negative ACCs. The global average avg is also included in the
left corner of each panel.



ICS HC500 index
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Fig. 3 HC500 in the Iceland Sea basin box for NudF-UVT (a,b), NudA-UVT (c,d), NudA-UV (e,f)
and NudA-UV EF (g,h). Panels on the left are with the trend and panels on the right are detrended.
The correlation coefficient with EN4 objective analysis estimate is included.



Nifio 3.4 SST seasonal hindcast ACC
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Fig. 4 ACC of Nino 3.4 SST with lead-month computed against HadISST2 decomposed by starting
month of the hindcasts. Dotted line marks zero ACC.

Nifio 3.4 SST seasonal hindcast RMSE,
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Fig. 5 RMSE of Nifio 3.4 SST with lead-month computed against HadISST2 and decomposed by

starting month of the

hindcasts.
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ATL3 SST seasonal hindcast ACC
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Fig. 6 Same as Fig. 4, but for ATL3 SST.
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Fig. 7 Same as Fig. 5, but for ATL3 SST.
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Nifio 3.4 SST index seasonal hindcast skill
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Fig. 8 a) ACC of Nino 3.4 SST as a function of the lead month and b) is the same for RMSE, in
K. Line color green corresponds to NudF-UVT, orange to NudA-UVT, cyan to NudA-UV, blue to
NudA-UV (EF), red to ODA, magenta to ODA+NudA-UV, brown to Free, and persistence is the
solid black line. The dashed black line represents the 95 % significance level for ACC, while the error
bars indicate the 95 % confidence interval.

ATL3 SST seasonal hindcast skill
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Fig. 9 Same as Fig. 8, but for ATL3 SST.
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Fig. 10 Difference of ACC with respect to Free AACC for the decadal hindcast at lead year 2-5 of
HC500 a) NudA-UVT, b) NudA-UV, ¢) ODA, d) NudF-UVT, e) NudA-UV (EF) and f) ODA+NudA-
UV. The ACCs are computed against EN4 objective analysis. The red color indicates improvement,
while the blue color indicates degradation of ACCs.



6102 L10¢ G102 €10C 1T0¢ 6002 2002 G002 €002 1002 6661 L661 G661 OTAT
8102 910T 102 ¢102 0102 8002 9002 002 ¢00gT 0002 866T 966T 7661 6A'1
L10¢ G102 €10T 110C 6002 L00¢ G002 €002 100¢ 6661 L661 G661 €661 SA'T
9102 Y102 ¢102 0102 8002 9002 002 ¢00g2 0002 8661 9661 V661 c661 LAT
G10T €10T T10¢ 6002 L00¢ G00T €002 T00¢ 6661 L66T G661 €661 1661 9A'T
Y102 ¢102 0102 8002 9002 002 2002 0002 8661 9661 V661 c661 066T SAT
€102 T10C 6002 2002 G002 €002 1002 6661 L66T G661 €661 1661 6861 VAT
¢10e 0102 800¢T 900¢T 002 ¢00g¢ 0002 8661 9661 7661 661 0661 8861 EA'T
110C 6002 2002 G002 €002 1002 6661 L66T G661 €661 T661 6861 1861 CA'1
0102 8002 9002 002 2002 0002 8661 9661 7661 T661 0661 8861 9861 TAT

600C L00Z <00C €00C TO00Z 6661 L66T S66T €66T T66T 686T LS6T  S86T OAT

(OTAT-TAT) OT 02 T s1eok peol Surpuadsorrod yim (QATT) SIBAA [RIIIULI S)SROPUIY [ePRId(] g d[qel,



	Supplementary material



