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PART I: significant wave height (SWH)



Buoys observations - from 20211201 to 20220228 - (swh)
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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 20211201 to 20220228 - (swh)
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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).
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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 20211201 to 20220228 - (swh)
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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).
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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 20211201 to 20220228 - (swh)
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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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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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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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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).

31



Scatter index | significant wave height | North West Atlantic
T+72 | waveapi lw wave prod

Root mean square error | significant wave height | North West Atlantic
T+72 | waveapi lw wave prod

BoM 0.55 BoM
026 ECCC ECcC
DWD 0.50 - DWD
—— ECMWF —— ECMWF
0247 Y-S A L SR peen:/ SN, || IMA
/ LOPS ,, LoPS
0224 \ | == METFR ; / = METFR
NCEP NCEP
%’\ NIWA N 4 NIWA
0.20 - A S
v ‘_/ — NZMS 7 . — NZMS
\/ — UKMO v — UKMO
018 e
Jan May ep Jan May ep Jan May p Jan May Sep Jan ay ep y S
2019 2019 2019 2020 2020 2020 2021 2021 2021 2022 2019 2019 2019 2020 2020 2020 2021 2021 2021 2022
Mean error | significant wave height | North West Atlantic
T+72 | waveapi lw wave prod
| | BoM
01 7\ 4 Y ECcC
N [ DWD
/ —— ECMWF
0.04 AN SN N IMA
\ i 1 LOPS
—— METFR
—0.1
NCEP
NIWA
02 —— NZMS
—— UKMO
—0.3
Jan May Sep Jan May Sep Jan May Sep Jan
2019 2019 2019 2020 2020 2020 2021 2021 2021 2022

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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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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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 20211201 to 20220228 - (swh)
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Forecast Day

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).
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Indian Ocean. Scores time-series at day 1. Top left panel: Forecast scatter index (stan-
dard 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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Scatter index | significant wave height | Indian Ocean
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Indian Ocean. Scores time-series at day 3. Top left panel: Forecast scatter index (stan-
dard deviation of the difference normalised by the mean of the observations). Top right panel:
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Root mean square error | significant wave height | Indian Ocean

Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Scatter index | significant wave height | Indian Ocean
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Root mean square error | significant wave height | Indian Ocean
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Indian Ocean. Scores time-series at day 5. Top left panel: Forecast scatter index (stan-
dard 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 20211201 to 20220228 - (swh)
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Forecast Day

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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Scatter index | significant wave height | Gulf of Mexico Root mean square error | significant wave height | Gulf of Mexico
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Gulf of Mexico. Scores time-series at day 1. Top left panel: Forecast scatter index (stan-
dard 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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Scatter index | significant wave height | Gulf of Mexico Root mean square error | significant wave height | Gulf of Mexico
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Gulf of Mexico. Scores time-series at day 3. Top left panel: Forecast scatter index (stan-
dard 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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Scatter index | significant wave height | Gulf of Mexico Root mean square error | significant wave height | Gulf of Mexico

T+120 | waveapi lw wave prod T+120 | waveapi lw wave prod
0375 A BoM 0.8 Ha BoM
: \ ECcC EcccC
0350 i - DWD 07 / DWD
j m— ECMWF i"‘ — ECMWF
0.325 e 4 A -
! IMA 06 JMA
0300 I AN - - LoPs | LOPS
—— METFR AL A XN | = METFR
0275 e N ff - Y/ NCEP i 4 NCEP
NIWA 7= ] NIWA
0250 {F% A 0.4 4 AN PR R
! —— NZMS : f —— NZMS
— UKMO ; — UKMO
0.225 034 N
Jan May Sep Jan May Sep Jan May Sep Jan Jan ay ep Jan May Sep Jan May ep Jan
2019 2019 2019 2020 2020 2020 2021 2021 2021 2022 2019 2019 2019 2020 2020 2020 2021 2021 2021 2022
Mean error | significant wave height | Gulf of Mexico
T+120 | waveapilw wave prod
BoM
ot Eccc
\/ (/‘\ o DWD
0.04 JalZh N W/ TSN | = ECMWF
ve : ‘ N\ f IMA
o1 R . N s L G4 LOPS
- ! —— METFR
NCEP
=0.2 gy NIWA
—— NZMS
o3 —— UKMO

Jan  May Sep  Jan  May Sep  Jan  May  Sep jan
2019 2019 2019 2020 2020 2020 2021 2021 2021 2022

Gulf of Mexico. Scores time-series at day 5. Top left panel: Forecast scatter index (stan-
dard 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 20211201 to 20220228 - (swh)
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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:
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Forecast root mean square error (RMSE). Bottom panel: forecast mean error (bias).
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Scatter index | significant wave height | Hawaii Root mean square error | significant wave height | Hawaii
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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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Scatter index | significant wave height
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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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Scatter index | significant wave height | Hawaii Root mean square error | significant wave height | Hawaii
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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 20211201 to 20220228 - (swh)
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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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Scatter index | significant wave height | Eastern Australia and New Zealanc

T+24 | waveapi lw wave prod

024 BoM
ECCC
022 DWD
— ECMWF
0.20 1S :
IMA
oas AL AN NN Lops
= METFR
016 1 NCEP
-~ : NIWA
014 1+ T £ N g — NZMS
T ,"\éﬁ N \ / — UKMO
012 N =en 4
Apr Jul oct Jan Apr Ju‘\ oc Jan
2020 2020 2020 2021 2021 2021 2021 2022

Root mean square error | significant wave height | Eastern Australia and N

T+24 | waveapi lw wave prod

i / ‘ ﬁ %
VN R =
~
Apr Jul oct Jan Apr Jul oc Jan
2020 2020 2020 2021 2021 2021 2021 2022

Mean error | significant wave height | Eastern Australia and New Zealand

T+24 | waveapi lw wave prod

BoM
ECCC
DWD
ECMWF
JMA
LOPS
METFR
NCEP
NIWA
NZMS
UKMO

BoM
ECCC
L T e s S DWD
—— ECMWF
o1 IMA
LOPS
—— METFR
0.0 NCEP
! I NIWA
—0.1 N —— NZMS
\/ —— UKMO
—0.2
Apr Jul oct Jan Apr Jul oct Jan
2020 2020 2020 2021 2021 2021 2021 2022

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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Scatter index | significant wave height | Eastern Australia and New Zealanc
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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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Scatter index | significant wave height | Eastern Australia and New Zealanc
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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).

58



Scatter index | significant wave height | South Southwestern Australia
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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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Scatter index | significant wave height | South Southwestern Australia
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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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Scatter index | significant wave height | South Southwestern Australia
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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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