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ABSTRACTABSTRACT

M d lli d f ti t t i f t i t f i l t d t th f t f l d d Gl b l N i l S St t P di ti (NSSP) d l ti l i N ti l W th S i (NWS) t id t t f t d lModelling and forecasting sea-state is of great importance for many issues related to the safety of people and goods. Global Numerical Sea State Prediction (NSSP) models are operational in many National Weather Services (NWS) to provide sea state forecasts and analyses. 
Altimeters offer the opportunity to sample wave height measurements over the whole ocean surface with high accuracy and coverage At global scale it is therefore possible to map wave height model errors in order to identify specific geographical areas of these errors AtAltimeters offer the opportunity to sample wave height measurements over the whole ocean surface with high accuracy and coverage. At global scale, it is therefore possible to map wave height model errors in order to identify specific geographical areas of these errors. At 
regional scale modelling of hurricane winds by national weather services has greatly improved since the availability of satellite wind measurements such as provided by scatterometers and micro wave radiometers The purpose of this study is to assess the performances ofregional scale, modelling of hurricane winds by national weather services has greatly improved since the availability of satellite wind measurements such as provided by scatterometers and micro wave radiometers. The purpose of this study is to assess the performances of 
some operational wind and wave models at global scale first then at regional scale in areas of occurrence of tropical cyclones using all appropriate surface data from satellite sensors Winds from several Numerical Weather Prediction models are evaluated and compared withsome operational wind and wave models at global scale first, then at regional scale in areas of occurrence of tropical cyclones, using all appropriate surface data from satellite sensors. Winds from several Numerical Weather Prediction models are evaluated and compared with 
satellite wind measurements (scatterometers, radiometers), and blended winds, merging model and scatterometer wind fields. For instance, the atmospheric models tend to underestimate winds, especially for high wind conditions, compared to the remotely sensed data. Such ( , ), , g g , p , p y g , p y
underestimation may exceed 5m/s. Because winds from tropical cyclones are very strong (above 63 kts) the drag formulation has been also revised. The case of GAMEDE, a tropical cyclone in the Indian Ocean in February 2007 has been carefully documented and analyzed.y p y y g ( ) g p y y y y

MOTIVATIONS QUESTIONSMOTIVATIONS QUESTIONSQ
Can winds from NWP models be used to forecast waves for Hurricane conditions (ECMWF ARPEGE ALADIN) instead of analyticalMeteo-France is currently implementing a global 3rd generation (3G) model (MF-WAM), derived from ECWAM (ECMWF WAM Can winds from NWP models be used to forecast waves for Hurricane conditions (ECMWF, ARPEGE, ALADIN), instead of analytical 

models and Can global wave model catch hurricane sea-states?model) and is testing new parametrisations under development for the dissipation term (Ardhuin 2008, personnal communication). models and Can global wave model catch hurricane sea states?

Are 3rd generation wave models more adapted to such conditions in comparison to 2nd generation ones?A hurricane wave model was implemented in overseas French territories a few years ago, based on the 2nd generation (2G) wave 
d l VAG d i b l ti l h i i d i i f ti f NHC/TPC d i i H t li it ti

Are 3rd generation wave models more adapted to such conditions, in comparison to 2nd generation ones?
model VAG driven by analytical hurricane winds using information from NHC/TPC advisories. However, some strong limitations 

ere fo nd mainl d e a too poor ind description lake of bo ndaries conditions ind drag form lation
Is the wind drag formulation important at high wind speed? 

were found mainly due a too poor wind description, lake of boundaries conditions, wind drag formulation…
A li it d d l i l t d t l R i i 2006 ith h i b i d h b tl i d ith thA limited area model was implemented at la Reunion in 2006 with hurricane bogusing and has been recently improved with the 
introduction of a 3D wind vortex based on hurricane advisories issued by la Reunion Hurricane Centreintroduction of a 3D wind vortex based on hurricane advisories issued by la Reunion Hurricane Centre.

EXPERIMENTAL SET UP H i l ti l i d d lOne global domain and one limited area 
domain over the Indian Ocean

• Hurricane analytical wind models:
domain over the Indian Ocean
(–6N –30S 35E 75E)MF-WAM and WW3-SHOM have been implemented at global scale and run for the full 2007 -Characteristics of hurricanes from ( 6N 30S 35E 75E)

Wave Model resolutions:

MF WAM and WW3 SHOM have been implemented at global scale and run for the full 2007 
year. Regional versions of MF-WAM and VAG implemented over the Indian ocean and run a the DVORAK method can feed 

Wave Model resolutions:y g p
tropical cyclone event (GAMEDE) using several wind sources. High resolution wind fields cyclone analytical models.
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MAIN RESULTS AND PERSPECTIVESMAIN RESULTS AND PERSPECTIVES
OSTST Nice FranceOSTST Nice, France Quality of the wind forcing is the dominant factor for hurricane sea-state modelling, as expected and the  ALADIN-Réunion NWP model (3D Bogusing) is performing better 

h h NWP d l d I i l i h f i d (W li l 2008) h h i d l ll dthan others NWP models we used. It is also true in the forecast period (Westrelin et al. 2008), however the wind structure asymmetry was  not always well represented.

10 12 N b 200810-12 November 2008 The drag modification had a week impact in our study (large hurricane case), in particular for MF-WAM since the saturation of the drag already exists at high wind speed 
lik f VAG WAM d VAG id i il lt i th t d t l h th i ifi t diff d MF WM f b ttunlike for VAG. WAM and VAG provides similar results in the « resonant » quadrant, elsewhere they are significant differences and MF-WM performs better.

Small hurricane cases have to be investigated in the future and the wave model sensitivity to wind input frequency as well. Because of the quick wind rotation in hurricanes 
th i t f t li i t ti th th DIA (Di t I t ti A i ti ) h t b i ti t d llthe impact of exact non-linear interactions rather than DIA (Discret Interaction Approximation) has to be investigated as well.
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