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Introduction

Figures S1 to S12 show the distribution maps of daily average SST (Fig.S1, S2, S7&S8), SWH (Fig.S3, S4,
S9&S10), WSP10 (Fig.S5, S6, S11&S12) in CTRL, their bias and percentage absolute difference of the bias
from experiments versus the CTRL, on January 10, 2017, August 10, 2018, January 5, 2019 and July 5, 2018,
respectively. All of these simulated data are from the simulations described in the main text, of which the
periods span from January 3 to 10, 2017, from August 3 to 10, 2018, from January 1 to 8, 2019 and from July
1 to 8, 2018, respectively. Other settings and processing steps are the same as those in the main text.

Tables S1 shows the correlation coefficient, RMSE and skill score of SWH simulations versus Jason-3
observation at 00:00 on Jan 3, 2017. These simulated data are generated by the single WW3 model (without
coupling) with different input-dissipation source terms (ST) and wind forces (CCMP and ERAS).
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Figure S1. The daily average SST (°C) in CTRL, its bias in CTRL and percentage absolute difference of
bias on January 10, 2017: a the SST in CTRL, b the SST bias between CTRL and OISST (CTRL minus
OISST), c/d/e/t/g the percentage absolute difference between VR12-AL-ONLY/Z0-ONLY/VR12-AL-
Z0/VR12-AL-Z0-FAN/MS2K-Z0 and CTRL. The absolute difference is a percentage computed as PAD =

W X 100%, where y is OISST, ¥y, is simulated SST in CTRL and y7 is simulated SST in other

experiments, so a negative value means that the error is smaller than that of CTRL, and vice versa.
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Figure S2. As Fig. S1, but for the daily average SST (°C) in CTRL, its bias in CTRL and absolute
difference of bias on August 10, 2018.



b Di"erence(CTRL;ERASI) ) | Mean=2.477046 RMSE=0.768482

60N =

30N -

308

608
T T T T T T T T T T T 1 T T T T T T
4 30E _60E _90E _ 120E  150E__ 180 150W _120W _90W _ 6OW _ 30W 0 0 0E 60E_ 90 120E  150E 180  150W _120W _90W __ 60W _ 30W 0
\ o —
05 1 15 2 25 3 a5 4 45 5 55 6 65 7 75 8 5 25 2 15 4 05 01 01 05 1 15 2 25 3
c Abs Difference/ERA-5 VR12-AL-ONLY % d Abs Difference/ERA-5 Z0-ONLY %
1 ! ! f 1 1 1 1 1 1
60N | 60N L S
30N 30N
o 0
308 308
60s > 605
T T T T T T T T T T T 1 I T T T
4 30E  60E  9E  120E  1S0E 180  150W 120W  90W  6OW  30W 0 0 30E 60E  90E  120E  150E 180  150W 120W 9OW  60W  30W 0
e f

0
Abls Diﬂerlsnce/Ell:tA-S Vl:!12-AL-ZO % \ Abs [I)iﬂerenfe/ERA 5 VH1I2-AL-ZO-FAN %

60N

30N

308

60S =1

I =
0 30E  60E  90E  120E  150E 180 60W 180 150W  120W  9OW  6OW  30W 0
9

w0
Albs Diﬂelrence

0 30E  60E  90E  120E  150E 180  150W_ 120W _ 9OW _ 60W _ 30W 0

Figure S3. The SWH (m) in CTRL, its bias in CTRL and percentage absolute difference of bias on January
10,2017: a the SWH in CTRL, b the SWH bias between CTRL and ERAS5 (CTRL minus ERAS), c/d/e/f/g
the percentage absolute difference between VR12-AL-ONLY/Z0-ONLY/VR12-AL-Z0/VR12-AL-Z0-
FAN/MS2K-Z0 and CTRL. The absolute difference is a percentage computed as PAD =

W X 100%, where y is the SWH from ERAS5, ¥, is simulated SWH in CTRL and ¥y is simulated

SWH in other experiments, so a negative value means that the error is smaller than that of CTRL, and vice
versa.
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Figure S4. As Fig. S3, but for the SWH (m) in CTRL, its bias in CTRL and absolute difference of bias on

August 10, 2018.
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a Simulated 10m wind in CTRL b Difference (CTRL - ERA5) mean=7.370695 RMSE=2.731339
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Figure S5. The WSP10 (m/s) in CTRL, its bias in CTRL and percentage absolute difference of bias on
January 10, 2017: a the 10-m wind in CTRL, b the 10-m wind bias between CTRL and ERAS5 (CTRL
minus ERAS), ¢/d/e/f/g the percentage absolute difference between VR12-AL-ONLY/Z0-ONLY/VR12-
AL-Z0/VR12-AL-Z0-FAN/MS2K-Z0 and CTRL. The absolute difference is a percentage computed as
PAD = ZeoXlVedl o 40004, where y is WSP10 from ERAS, ¥, is simulated WSP10 in CTRL and 7 is

Iyl
simulated WSP10 in other experiments, so a negative value means that the error is smaller than that of

CTRL, and vice versa.
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Figure S6. As Fig. S5, but for the WSP10 (m/s) in CTRL, its bias in CTRL and absolute difference of bias
on August 10, 2018.
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Figure S7. The daily average SST (°C) in CTRL, its bias in CTRL and percentage absolute difference of
bias on January 5, 2019: a the SST in CTRL, b the SST bias between CTRL and OISST (CTRL minus
OISST), c/d the percentage absolute difference between VR12-AL-ONLY/VR12-AL-Z0 and CTRL. The

absolute difference is a percentage computed as PAD = mﬁ:yﬁ X 100%, where y is OISST, y, is

simulated SST in CTRL and yj is simulated SST in other experiments, so a negative value means that the
error is smaller than that of CTRL, and vice versa.
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Figure S8. As Fig. S7, but for the daily average SST (°C) in CTRL, its bias in CTRL and absolute
difference of bias on July 5, 2018.
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Figure S9. The SWH (m) in CTRL, its bias in CTRL and percentage absolute difference of bias on January
5,2019: a the SWH in CTRL, b the SWH bias between CTRL and ERAS (CTRL minus ERAS), c/d the
percentage absolute difference between VR12-AL-ONLY/VR12-AL-Z0 and CTRL. The absolute

difference is a percentage computed as PAD = W X 100%, where y is the SWH from ERAS, y,

is simulated SWH in CTRL and ¥y is simulated SWH in other experiments, so a negative value means that
the error is smaller than that of CTRL, and vice versa.
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Figure S10. As Fig. S9, but for the SWH (m) in CTRL, its bias in CTRL and absolute difference of bias on
July 5, 2018.
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Figure S11. The WSP10 (m/s) in CTRL, its bias in CTRL and percentage absolute difference of bias on
January 5, 2019: a the 10-m wind in CTRL, b the 10-m wind bias between CTRL and ERAS (CTRL minus
ERAS), c/d the percentage absolute difference between VR12-AL-ONLY/VR12-AL-Z0 and CTRL. The

mﬂvﬁ x 100%, where y is WSP10 from

ERAS, y, is simulated WSP10 in CTRL and ¥y is simulated WSP10 in other experiments, so a negative
value means that the error is smaller than that of CTRL, and vice versa.

absolute difference is a percentage computed as PAD =

Slmulated 10m wind i in CTRL b Difference (CTRL - ERA5) mean=7.654395 RMSE=2.359549
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Figure S12. As Fig. S11, but for the WSP10 (m/s) in CTRL, its bias in CTRL and absolute difference of

bias on July 5, 2018.
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Table S1. Correlation coefficient, RMSE and skill score of SWH in WW3 simulations versus Jason-3
observation at 00:00 on Jan 3, 2017. The RMSE and skill score (SS) are calculated as
n(yioy)?
RMSE:\/ Y, —y)?/nand SS=1 — > (Zl;;1§TYL|+|J;) T respectively, where ¥, is simulated value, y;
i=1UVi—=V i~V
is Jason-3 data and ¥y, is the average, i=1,n and n is the total number of measurements in the Jason-3 orbit.

. Correla’Fion Skill

Experiments  Coefficient = RMSE Score
(P<0.01)

ERA-5 ST2 0.76 0.42 0.85
ERA-5 ST3 0.77 0.41 0.86
ERA-5 ST4 0.82 0.37 0.89
ERA-5 ST6 0.82 0.49 0.86
CCMP ST4 0.69 0.54 0.78
CCMP ST2 0.68 0.59 0.76
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