Intercomparison of operational wave forecasting systems against
in-situ observations: data from BoM, DMI, DWD, ECCC,
ECMWE, JMA, LPOS, METEOAM, METFR, METNO, NCEP,
NZMS, PRTOS, SHNSM, UKMO.
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WMO Lead Centre for Wave Forecast Verification LC-WFV,

European Centre for Medium-Range Weather Forecasts ECMWF

June 17, 2020

PART I: significant wave height (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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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).
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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).



Buoys observations - from 20200301 to 20200531 - (swh)

. - e = e
0°N LB’\ = 0°N
;% S, o
© -
ﬁ °
v
P
.- o
e
0°N 0°N
40°N 0°N
160
weten Lors weren Lops
significant wave height A Nams significant wave height A nazws
Scatter index —a— ECMWE owp Root mean square error —e— ECMWF owp
North East Pacific gat 30.1062, lon -180.10 -115) ECCC —— UKMO North East Pacific gat 30. 1062, lon -180.10 115, ECCC —— UKMO
Date: 20200301 00UTC to 20200531 12UTC BoM NCEP Date: 20200301 00UTC to 20200531 12UTC BoM NCEP
Ve o o N T8 Yoo e ot o
025 05
024 0ss

3
Forecast Day Forecast Day

wETFR Lors
significant wave height A e Nz
Mean error - ECMWF owo

North East Pacific tat 301062, lon -180.10 115 ECCC —— UKMO
Date: 20200301 00UTC to 20200531 12UTC BoM NCEP
e avoapi e wavs od | Moan ot

Forecast Day

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).

13



Buoys observations - from 20200301 to 20200531 - (swh)

L4
o
pLse]
%
e
L e e {> —————————————————————————————————————————————————————————— N
o
L3
o
—— METFR LoPs —— METFR LoPs

significant wave height ma Naus significant wave height ma Nams
Scatter index —e— ECMWF own Root mean square error —=— ECMAF owo
Hawaii a 10.1030, on -180.to -140. Ecce ) Hawaii (at 10,1030, on -180.t0 -140) ecce —— UKt
Date: 20200301 00UTC to 20200531 12UTC BoM NCEP Date: 20200301 00UTC to 20200531 12UTC Bom NCEP
wavozpi w wave rod | Mean method: i wavezpi b wave prd [ Moan mathod: a
oi o

05
otz

0.45
o1t

0.4]

1 H i 1 H i
Forecast Day Forecast Day
METFR LoPs
significant wave height JMA NZmS
Mean error —a— ECMWF owp
Hawaii gat 10.1030, lon -180.10 -140) Ecce —— kMO
Date: 20200301 00UTC to 20200531 12UTC BoM NCEP

wasapi hw wave pod | Mean metho: ai
o

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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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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