Intercomparison of operational wave forecasting systems against
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Buoys observations - from 20200901 to 20201130 - (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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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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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).



Buoys observations - from 20200901 to 20201130 - (pp1d)

Scatter index ——e— ECMWF = UKMO Root mean square error ——e— ECMWF = UKMO
Mediterranean a %.0t0460,1n -10t0 360) ECCC NIWA Mediterranean ga 2.0 10460,ion -1.0t0 36) ECCC NIWA
Date: 20200901 00UTC to 20201130 00UTC BoM NCEP Date: 20200901 00UTC to 20201130 00UTC BoM NCEP
]
:
2
— ;
=
:
m
:
.
0.02- 3
.
Mean error ECMWF UKMO
Mediterranean (a 2.0t046.0,ion 1010 36.0) ECCC NIWA
Date: 20200901 00UTC to 20201130 00UTC BoM NCEP
—
:
§
‘
{
‘ 2

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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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).



Buoys observations - from 20200901 to 2020
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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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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 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 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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Buoys observations - from 20200901 to 20201130 - (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).

11



Buoys observations - from 20200901 to 20201130 - (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).
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Buoys observations - from 20200901 to 20201130 - (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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Buoys observations - from 20200901 to 20201130 - (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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Buoys observations - from 20200901 to 20201130 - (pp1d)
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South of South America. 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).

15



Buoys observations - from 20200901 to 20201130 - (pp

‘ I
\Q
o

P
160°E
METFR METFR
Knan Lops KA Lops
ppid A owo ppid A owp
Scatter index o KO Root mean square error ECUWE UKINO
Eaustnz a 50 10-20, ion 146.10 180) ecce NWA EQUSINZ (at 50.10-20, lon 145,10 160) Ecce NIWA
Date: 20200901 00UTC to 20201130 00UTC Bom NCEP Date: 20200901 00UTC to 20201130 00UTC BoM NeEP
wavesgi n wave rod 00UTC | M mthad ar wavesgi b wave prcd 00UTC | M mathod: far
241
0.8
23
0.8 22

. 1
3 3 T 7 2 i
Forecast Day Forecast Day

METFR

KA Lops
ppid JMA owp.
Mean error —— ECMWF —— kMO
Eaustnz (a 501020, lon 145.10 180) Ecce NIWA
Date: 20200901 00UTC to 20201130 00UTC BoM NCEP
Wavespi e wave prod COUTC | Maan method: i
05
04]

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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Buoys observations - from 20200901 to 20:
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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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