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’ Relevance of the assimilation for operational sea

state forecasting
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' Cyclonic season at indian ocean

« La Réunion »
SWH captured by Saral 3 to 5 january
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~MOTIVATION

B Evaluating the impact of wind data on the wave forecast for
high winds conditions (Cyclones) : SMOS, WINDSAT are candidates ?

B Improving the wave submersion warning system for the indian ocean

Storm Hercules
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Methodology

- preparing the radiometer winds (SMOS and WINDSAT)
- keeping the resolution of SMOS winds (0.1° without averaging)

And using the wind directional properties from the atmospheric model ECMWF (0.1°)
- replace at the model winds by the SMOS (or WINDSAT) wind patches at the

Retrieved areas.

ECMWF SMOS+model difference 31 Aug. 0.00UTC
ECMWF winds 2015083100 : JIMENA SMOS+Model winds 2015083100 : JIMENA difference between winds 2015083100 : JIMENA
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Description of runs

MFWAM;O.1° ) High resolution MFWAM—Beunion O°.1°
Lat : 180°E to 260°E Coastal WW3 200 m Lat : 310.5 E tcz 88.5°E
Lon : 0° to 45°N Lon : 0° to 32°S

Cyclone cases implented with nested MFWAM model (BC from global):
Indian ocean : Bejisa, Fobane 2014

East-Pacific : Ighacio and Jimena 2015 ICE
Atlantic : Igor 2010 (nested coastal model for West Indies 200 m) ‘ance



BEJISA : Second system of cyclonic season 2013-2014
Fast and explosive intensification (>+30 kt in 24hours)
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Cyclone BEJISA 2014

6-hourly SWH from MFWAM with
SMOS+model winds 30/12 to 03/01

6-hourly difference of SWH
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Validation with altimeters (Ja-2 and Saral)
BEJISA 2014
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The golden week : Jimena and Ignhacio cases
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bias map for MFWAM-SMOS-WINDSAT 28/08 to 02/09

Comparison with altimeters (Jason-2 and Saral)
JIMENA 2015
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MFWAM+ECMWF

2808t005/09 JIMENA 2015

MFWAM-wind-ECMWF Sig. wave height (m)
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Description of coastal WW3
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Hurricane IGOR 2010

ECMWEF winds ECMWF+SMOS winds

Directional properties of the wind field are taken from the model
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= Buoys locations
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' Impact of SMOS winds on high resolution WW3
Hurricance IGOR (2010)

14 Septembre 2010 at 12:00 UTC 15 Septembre 2010 at 0:00 UTC
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’mpact SMOS+ winds on coupling parameters

The water side stress (breivik et al. 2014) computed by the wave model is :
T, =TT, -T,, Where 1_is the air side stress, 1. is the momentum flux absorbed

by the waves and t__is the momentum produced by the dissipation of breaking

Difference of stress (%) with

Example of ratio t_ /T, and without SMOS winds
o ratio of Toc/Ttot 2014010100 : BEJISA impact (%) of SMOS winds on coupling 2014010100 : BEJISA
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’ Conclusions

The use of SMOS and WINDSAT winds showed good skill to reduce
significantly the bias of SWH for high waves (SWH> 5 m). Good
candidates to improve the wave forecast in cyclones conditions

Slight increase of the scatter for lower waves is indicated. This is
mostly induced by some discontinuities of SMOS wind field.
Improvements are expected to make the wind field smoother

Coupling MFWAM with ocean model in tropical cyclone will be
the challenge of the future works
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’Impact of the assimilation of SAR sentinel-1A

In the forecast period

Mean wave period

Mean wave period on 2015090606
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