Intercomparison of operational wave forecasting systems against
in-situ observations: data from BoM, DMI, DWD, ECCC,
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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).



Buoys observations - from 20200601 to 20200831 - (10ff)

160w 140w 407 60°E  B0°E  100F  120°E  140°E  160°E
; o o ! i \% ! ] M ! | N
" NS AV S I
10N p==gr ===t © = R AT 2 0, = - 10°N
Q -] < | ' h H ]
- & 1§ 4 § - L OPI 8 .
b b oot
L i @ B SEE I Ao 10°8

160°W 140°W 120°W 100°W 80°W

METFR Lops METFR Lops

Kta —— nzMs KA —— nzms
10m wind speed JMA owo 10m wind speed JMA owo
Scatter index ——e— ECMWF = UKMO Root mean square error - ECMWF s UKMO
Tropics (it 20010200, lon -180.010 180.0) ECCC NIWA Tropics (a 20010200, lon -180.0t 180.0) ECCC NIWA
Date: 20200601 00UTC to 20200831 00UTC Bom Neep Date: 20200601 00UTC to 20200831 00UTC BoM NCEP
Waveapi  wave eod GOUTC | Men metid: Waveepi e wave prod GOUTC | Maan mthod:

2

194

18

17

16

154

1.4

1

12
T
o
7 2 3 i 7 2 3 i
Forecast Day Forecast Day
METFR Lops
KA —— nzMs
10m wind speed A owp
Mean error —a— ECUWF —— Ukiio
TrOpICS (a 2001020.0,k0n 180010 120.0 ecce NIWA
Date: 20200601 00UTC to 20200831 00UTC BoM Neep
wavespi e wave prod CUTC | Maan method:
o /\__\
0.1 —
2 0z
03
° Lw
]
05
7 2 i

Forecast Day

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).
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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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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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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).



Buoys observations - from 20200601 to 20200831 - (10ff)

] q.
60°N [ s et 60°N

AOPN fmmmmm e e N
e

METFR Lops METFR Lops

K —— nzus Kna —e— nzMS
10m wind speed JMA owo 10m wind speed JMA owo
Scatter index ——e— ECMWF = UKMO Root mean square error - ECMWF s UKMO
North East Atlantic (at 501072, lon 40.t0 4 ECCC NIWA North East Atlantic tat 301072, on 40,10 4 ECCC NIWA
Date: 20200601 00UTC to 20200831 00UTC BoM NoEP Date: 20200601 00UTC to 20200831 00UTC BoM NeEP
wavezpi b wave o 00UTG | Mean methot ar el e rod LT | e o far

7 2 3 i 7 2 i
Forecast Day Forecast Day
METFR Lops
KA —— nzus
10m wind speed ma owp
Mean error —a— ECUWF —— Ukiio
North East Aflantic ( 20172, n 4010 4) Ecce NIWA
Date: 20200601 00UTC to 20200831 00UTC BoM Neep
i v 1 LT | Mo o
03
oz o 1
- / i - _
o i —
v'
S \’,,_’4
H
0z
03
04
05
o8
o
7 2 i
Forecast Day

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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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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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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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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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).

14



Buoys observations - from 20200601 to 20200831 - (10ff)

3
>
e O 40
= =
NCEP NeEP
METFR e SHNSM METFR o sHNSM
Kta LoPs KA Lops
10m wind speed A —— NZMS 10m wind speed aMA e NZMS
Scatter index —a— EGMWF WD Root mean square error —— ECMWF WD,
S America (south) (at 575 t0-125, n 50010 25 ecce —— kO, S America (south) (at 57510-125, n 40010 -625 ecce — UKo
Date: 20200601 00UTC to 20200831 00UTC BoM NIWA Date: 20200601 00UTC to 20200831 00UTC BoM NIWA
Waveepi b wave o3 GOUTC | Wean matid: 00UTC | Maan method: far
1 1
o o
06 2 o0s
04 04
02 02
Forecast Day Forecast Day
NeEP
METFR o SHNSM
KA LoPs
10m wind speed JMA —— NzMs
Mean error —— ECMWF owp.
S America (south) (at 57510-125, bn 0010 625 ecce —— Ukiio.
Date: 20200601 00UTC to 20200831 00UTC Bom NwA
avespi i wave o COUTC | Nean mod 3
1
o8]
2 os
041
0z
Forecast Day

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).
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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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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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