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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Northern Hemisphere. Top panel: observation distribution. Middle left panel: Forecast
scatter index (standard deviation of the difference normalised by the mean of the observations).
Middle right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean
error (bias).
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Northern Hemisphere. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Northern Hemisphere. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Northern Hemisphere. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Tropics. Top panel: observation distribution. Middle left panel: Forecast scatter index (stan-
dard deviation of the difference normalised by the mean of the observations). Middle right panel:

Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Tropics. Scores time-series at day 1. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Tropics. Scores time-series at day 3. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Tropics. Scores time-series at day 5. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).



Buoys observations - from 20231201 to 20240229 - (pp1d)
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Europe. Top panel: observation distribution. Middle left panel: Forecast scatter index (stan-
dard deviation of the difference normalised by the mean of the observations). Middle right panel:
Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).

10



Scatter index | ppld | Europe Root mean square error | ppld | Europe

T+24 | waveapi lw wave prod T+24 | waveapi lw wave prod
0.26 4
J BoM 2.6 BoM
/ ECcC EccC
024 o o4
ANY) \ DWD DWD
022 VANIYY) A — ECMWF —— ECMWF
4 IMA IMA
0.20 - i - - \ / - LOPs 2.0 I LOPS
\ ) —— METFR — METFR
o018 w/iA\ [ ,,,,,,,,,, ha A fi| == NCEP 18 2] — NCEP
\ 4 4 NIWA V NIWA
016 ] g XY N AU N _| = NZMS 16 SV m— NZMS
—— UKMO S | — UkmO
014 u rrrrrrrrrrr ] 14 ¥
1.2
Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jul Jul jan Jul Jan jul jan
2019 2020 2020 2021 2021 2022 2022 2023 2023 2024 2019 2020 2020 2021 2021 2022 2022 2023 2023 2024

Mean error | ppld | Europe
T+24 | waveapi lw wave prod

BoM
06 ECce
DWD
04 — ECMWF
Y i IMA
wal bt PATSEANA A, LOPS
£§ ! —— METFR
; W | — ncep
o0 T TW AN WAARA 4 NIWA
F - .| — Nzvs
02 L \ —— UKMO
—0.4

Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan
2019 2020 2020 2021 2021 2022 2022 2023 2023 2024

Europe. Scores time-series at day 1. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Europe. Scores time-series at day 3. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Europe. Scores time-series at day 5. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Forecast Day

Mediterranean Sea. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Mediterranean Sea. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Mediterranean Sea. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).

16



Scatter index | ppld | Mediterranean Root mean square error | ppld | Mediterranean

T+120 | waveapi lw wave prod T+120 | waveapi lw wave prod
0200 | | ; g BoM 30 / BoM
0175 I — | — ECcC ECCC
DWD DWD
0.150 1 ST —— ECMWF 254 — ECMWF
0125 JMA JMA
LOPS LOPS
0100 ™~ —— METFR 2.0 —— METFR
NCEP NCEP
0075 NIWA ! / NIWA
0.050 — UKMO 1.5 - e T R - wmer fei] e UKMO
METEQAM i METEQAM
0.025 L /
e w i v
0.000 -~ i i h
Jul Jan Jul Jan Jan Jul Jan Jul n Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan
2019 2020 2020 2021 2021 2022 2022 2023 2023 2024 2019 2020 2020 2021 2021 2022 2022 2023 2023 2024

Mean error | ppld | Mediterranean
T+120 | waveapilw wave prod

BoM
00 ECcC
DWD
— ECMWF
0.5 JMA
LOPS
—— METFR
-10 NCEP
NIWA
— UKMO
w12 METEOAM
2.0

Jul Jan Jul Jan Jul Jan Jul jan Jul jan
2019 2020 2020 2021 2021 2022 2022 2023 2023 2024

Mediterranean Sea. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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North Sea. Top panel: observation distribution. Middle left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Middle right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North Sea. Scores time-series at day 1. Top left panel: Forecast scatter index (standard de-
viation of the difference normalised by the mean of the observations). Top right panel: Forecast
root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North Sea. Scores time-series at day 3. Top left panel: Forecast scatter index (standard de-
viation of the difference normalised by the mean of the observations). Top right panel: Forecast
root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North Sea. Scores time-series at day 5. Top left panel: Forecast scatter index (standard de-
viation of the difference normalised by the mean of the observations). Top right panel: Forecast
root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)

. /, o~
o Tt 2 /Vx e
E} \ )
" e LY
° ) P = ;,} ~
[ _ N
B & J
{ - (W
P
“ )
G M// o~
° N/ i
7 —
SN
/
/'//
P
/
Scatter index | ppld | SW Europe Root mean square error | ppld | SW Europe
20231201 00z to 20240229 12z | waveapi lw wave prod mean_fair 20231201 00z to 20240229 12z | waveapi Iw wave prod mean_fair
017 BoM s BoM
ECCC 22 ECCC
016 DWD DWD
015 — ECMWF 20 — ECMWF
IMA IMA
014 LOPS 18 LOPS
o1 —— METFR . —— METFR
) NCEP NCEP
012 NIWA 169 NIWA
—— NZMS —— NZMS$
o1t —_— UKMO 14 — UKMO
010 PRTOS — — PRTOS
12
0.09
0.0 0.5 10 15 2.0 2.5 3.0 0.0 0.5 10 15 2.0 25 3.0
Forecast Day Forecast Day

Mean error | ppld | SW Europe
20231201 00z to 20240229 12z | waveapi Iw wave prod mean_fair

0.6 t BoM
0.4 E i ECCC
—_— | DWD
02l — —— ECMWF
i i ; ] ! | t JMA
0.0 44 : : ! ! e LOPS
. - - ; = | —— METFR
—0.2 T T NCEP
] NIWA
—0.4 — NZMS
— UKMO
—oe PRTOS
-0.8
0.0 0.5 10 15 2.0 25 30

Forecast Day

South West Europe. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South West Europe. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South West Europe. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South West Europe. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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North East Atlantic. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Atlantic. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Atlantic. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Atlantic. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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North West Atlantic. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Atlantic. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Atlantic. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Atlantic. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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North East Pacific. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Pacific. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Pacific. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North East Pacific. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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North West Pacific. Top panel: observation distribution. Middle left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Middle
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Pacific. Scores time-series at day 1. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Pacific. Scores time-series at day 3. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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North West Pacific. Scores time-series at day 5. Top left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Top right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Indian Ocean. Top panel: observation distribution. Middle left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Middle right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).

42



Scatter index | ppld | Indian Ocean
T+24 | waveapilw wave prod

Root mean square error | ppld | Indian Ocean
T+24 | waveapi lw wave prod

BoM BoM
0.04 ECCC 0.04 ECCC
DWD DWD
—— ECMWF ECMWF
0.02 IMA 0.02 IMA
LOPS LOPS
0.00 —— METFR 000 METFR
NCEP NCEP
NIWA NIWA
002 —_—NZMs 7092 NZMS
— UKMO UKMO
—0.04 ~-0.04

Jan Jan Jan Jan Jan Jan Jan Jan jan
i970 1970 1970 1970 1970 1870 1970 1970 1970

Mean error | ppld | Indian Ocean
T+24 | waveapilw wave prod

Jan Jan Jan Jan Jan Jan jan
1970 1970 1970 1970 1970 1970 1970

BoM
ECCC

DWD
— ECMWF

JMA
LOPS
e METFR

NCEP
NIWA

-0.02

— NZMS
— UKMO

—0.04

Jan Jan Jan Jan an
1970 1970 1970 1870 1970

Jan Jan Jan Jan
1970 1970 1970 1970

Jan
1970

jan
1970

Indian Ocean. Scores time-series at day 1. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Indian Ocean. Scores time-series at day 3. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Indian Ocean. Scores time-series at day 5. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Gulf of Mexico. Top panel: observation distribution. Middle left panel: Forecast scatter index
(standard deviation of the difference normalised by the mean of the observations). Middle right
panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Gulf of Mexico. Scores time-series at day 1. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Gulf of Mexico. Scores time-series at day 3. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Gulf of Mexico. Scores time-series at day 5. Top left panel: Forecast scatter index (standard
deviation of the difference normalised by the mean of the observations). Top right panel: Fore-
cast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Hawaii. Top panel: observation distribution. Middle left panel: Forecast scatter index (stan-
dard deviation of the difference normalised by the mean of the observations). Middle right panel:
Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Hawaii. Scores time-series at day 1. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Hawaii. Scores time-series at day 3. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Hawaii. Scores time-series at day 5. Top left panel: Forecast scatter index (standard deviation
of the difference normalised by the mean of the observations). Top right panel: Forecast root
mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Buoys observations - from 20231201 to 20240229 - (pp1d)
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Forecast Day

East Australia - New Zealand. Top panel: observation distribution. Middle left panel:
Forecast scatter index (standard deviation of the difference normalised by the mean of the
observations). Middle right panel: Forecast root mean square error (RMSE). Bottom panel:
forecast mean error (bias).
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East Australia - New Zealand. Scores time-series at day 1. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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East Australia - New Zealand. Scores time-series at day 3. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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East Australia - New Zealand. Scores time-series at day 5. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South South West Australia. Top panel: observation distribution. Middle left panel: Fore-
cast scatter index (standard deviation of the difference normalised by the mean of the observa-
tions). Middle right panel: Forecast root mean square error (RMSE). Bottom panel: forecast
mean error (bias).
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South South West Australia. Scores time-series at day 1. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South South West Australia. Scores time-series at day 3. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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South South West Australia. Scores time-series at day 5. Top left panel: Forecast scatter
index (standard deviation of the difference normalised by the mean of the observations). Top
right panel: Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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