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Challenge: errors due to “unknown” growth curves, Snl
approximation (use of DIA, Hendrik talk), underestimated
maximum wind speed- TC location.uncertainty

wind speed 30 m/s
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v 4

= MFWAM-437 underestimates wave heights for TC conditions when
driven with LAM ALADIN and ECMWF winds.

= MFWAM-441 produces unbiased SWH for high winds conditions,
including TC conditions, when driven by ALADIN, ECMWF and Blended
winds (SCATT+model first guess)

= All wind forcings produce relatively accurate sea-state estimates
(typically 10% random error up to 7m SWH) with very small biases (<
5%)

= Improvement when using Blended winds—> Closer to scatt winds than
model analyses: more spatial variability in blended winds
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ernational duties:France
within the GMDSS

Global Marine Distress and Safety System
RMSC La REUNION
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- recommengatlons from authorltles about what to do

- stay informed of the messages from authorities ;



Example of Warning Map

METEO FRANCE
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*High waves and coastal flooding
warning system operational since
october 3 rd this year.

*Decision to speed up the setting
taken after Xynthia storm which
was associacted with dramatic
coastal flooding
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Example of event that activated the warning system in
French Polynesia:
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5 m and 18s (wave length 500 m) swell

Expected wave set up, locally more than 1.5 m

No buoy data, only data from space METEO FRANCE
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New wave forecasting system of Meteo-
France: MFWAM, thanks to joint efforts with:

ECMWEF (source code-validation with buoy data)

SHOM (Physics)

IFREMER (Validation with Altimeter data)

CNES (Data assimilation-Validation)

-MFWAM based on ECWAM source code modified for new wave
physics- mainly the dissipation term (Ardhuin et al . 2010)

-Introduction of ASAR LP2 and Altimeter data (Aouf et al. 2010)
-Implementation of Multi-grid nesting: from Global to Regional models
-Introduction of a partitioning scheme for swell components

[’ METEO FRANCE
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’New Dissipation terms from Ardhuin et al. (2010)

Non isotropic dissipation :

97 A+ Al
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-> Better adjustment of the mean direction and angular spreading
-> Breaking: threshold mechanism from the saturation spectrum
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’ Modification of the input source term

(Ardhuin et al.2010)

- Lﬂ* H’u,
Uy = B log ( )
v /_;1
T
Zp = max {ﬂ:(} E’ } Drag limitation

. 20
P 1 —_— - ..

stress reduction for MFWAM-441 to adjust with new dissipation based
on saturation spectrum

u? (cos 6,,.sin 6, )

q [ /21T Sin (17,0 (cos @ Sm@

Su=1 for MFWAM-441

Su=0 for MFWAM-437 METEO FRANCE
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2 global wave models MFWAM driven by different wind
forcings: ECMWF and ARPEGE/IFS - resolution 55km
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ALADIN-Reunion Model «Operational since nov. 200
| ' ; *10km horizontal résolution
3D Var assimilation scheme
a 6h window (4/day)

*60 vertical levels

«2-day leadtime forecast (at
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— P ki and 12h UTC). 3-day very so
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Observation dataset

BC from Arpege model.
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But Lack of observation in the Hurricane pseudo-




Systematic Verification of the Wave Forecasting System:
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1. ECMWF/WFVS (Wave Forecasting Verification System) based on
Marine Automatic Weather Stations (MAWS)
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2. ESA/GlobWave Pilot System to extend the WFVS to altimeter

data Following WMO/JCOMM recommandation
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Monthly WFVS reports from JCOMM web site

SIGNIFICANT WAVE HEIGHT SCATTER INDEX at all common buoys
@ ECM s MOF =§a FNM i NCP &3 MTF == DWD =i= BoM WEJMA 55 KMA
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Global model only, fc from 0 and 122 for SEP 11

MF-----
September 2011
ECMWF . .
— Relative error in %
NCEP_

METEO FRANCE

Toujours un temps d'avance



PEAK PERIOD SCATTER INDEX at all common buoys
ol ECM 9l MOF wfm FNM == NCP &= MTF == DWD == BoM EJMA =5 KMA
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Forecast range in days
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Global model only, fc from 0 and 12Z for SEP 11
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Hurricane Katia, september 2011

Analysed wind speed and averaged buoy data at 10 m at buoy 41048
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Analysed significant wave height and averaged buoy data at buoy 41048
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odelling Waves from TC requires appropriate
wind forcing and Wave model:

w

- realistic winds at typical scale of 10-25 km

- realistic wave growth at high winds
MFWAM-ALADIN 2009022200
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2
'Validation over seasons 2008 and 2009
done, 2010 ongoing
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BAF W A SWWH [

MAFWY AR CEP REUNION 2008

1] 1 Z a 4 5 ] 7 a 3

ALTIMETER SWH (M)
ALTIMETER DATA BASE: IFREMER
ERS-2 ENVISAT JASON1-2 GFO

Intercalibrated data averaged along track

over 1°in latitude

19 January 2012

MF W AR SWH (1)

Altimeter data 2 Model improvment

MAF W AR ALADIN BEUMION 2008

1 Fa 3 4 ] 4 ¥ g 9
ALTIMETER SWWH (i)

First Version of MFWAM (437,
see Ardhuin et al. 2010,JPO):
overestimation of high waves
with all wind forcings
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Toujours un temps d'avance
No. 23



BAF Y AR SN (B

BAF A Ak SEYH (b

MR AR 441 CEP BEUMION 2008-02 z008-01-02

E T T ! T ! ! T !
Noo=zafn : : : :
8_ ..... MEQN:&DHBEM ........ ......... . .........
5TD = 0.2341 M : : :
7L | conF=issnr | ST ST == U T |
Bl o O g R
5 o e B R DR Y T L
4_ ...........................
gh R IR T T
o .| SLORE=..1.0005. |.
INT = -0.0937
1 DIST & 01655
0 i i I i I I
0 1 z 3 4 5 B 7 B 3
ALTIMETER SWH (M)
kAR AR 441 BLEMDED BELIMICGN 2008-2009
12 ! ! ! 5 ! T S ;
N = 24811 _
1oL, | MEAN =-00430 0 | SO R T TR i
STD = 02546 M : : : o
CONF = 9526 : : :

Ab im0 A T L
oLl ML =g 4
N

1l 1 Z 3 4 o B 7 g 3

ALTIMETER SWWH ()

PR AR 441 ALADIN BEUMIOMN 2008-02 2005-01-02

d ! ! ! ! ! ! ! !
b [no -easm ' | '
MEBN < 0 1181 M
STD = 02629 M |
il .GQNF.=..95_.1.E|....E ............ i
g E_ ........................................
I
g 5_ ..................................
7]
=
ey 4_ ........................ o RO ) LI L |
=
L
E 3_ ..................................................... .
2_ ..................................................... 4
'I_ ............................................................ -
. . :
0 1 Z 3 4 o B 7 8 3

ALTIMETER SWH (M)

Implementation of MFWAM-441 (see Ardhuin et
al. 2010, JPO)

- Drag Limitation (Zo max)
- Shelter term added in the input source term
- Dissipation rate modified
- Tested with 3 sources of wind:
. Aladin
. ECMWF

. Blended (Scatt + ECMWF guess)
METEO FRANCE
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ﬁncluding Remarks/Perspectives

Importance of satellite data for validation, calibration of model
parameterizations —> ESA/GlobWave Pilot System to extend the WFVS
to altimeter data Following WMO/JCOMM recommandation

Need to extent the comparisons to other periods (2010 and 2011) and
other areas (Northern Atlantic) in order to study more cases with larger
wave heights and Compare NWP winds with winds derived from altimetry
(IFREMER wind Algorithm, see F. Ardhuin’s presentation)

Use of SAR data to validate peak periods and directions (and Significant
Wave Heights —- CWAVE algo. From DLR, see T. Bruns’s presentation)

Regional models for the Caribbean, French Polynesia and New
Caledonia areas will be implemented in 2012. For most of those areas no
In situ data are available. Use of a 2.5 km resolution NH NWP model
(AROME) currently tested over La Reunion Area

[' METEO FRANCE
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