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Influence of wind forcing on the Gulf
of Lions (GOL) dynamics

Predominant wind regime

» Mistral (northerly wind)

* Tramontane (north-westerly wind)
» South-easterly winds

Dynamical processes induced
by wind stress:

« Upwellings

« Quasi-inertial waves

. Stratification / mixing

- Dense water formation

« Meso/submesoscale activity

Main issue: which atmospherical forcing for hydrodynami c modelling? For
which target ? What are the benefits of high resoluti on ?




Approach and tools

Comparison and validation of wind fields from different
atmospheric models

3 datasets with different resolution
2 periods: summer 2008 and winter 2008-/09

Influence of wind forcing and resolution (spatial / temporal
/small scale variability) on some ocean physical processes

High resolution hydrodynamic configuration

“Twin” modelling experiments differing by the
atmospheric forcing




1. Atmospheric forcing comparison an
validation of wind fields:
summer 2008, winter 2009




3 different datasets:

ALADIN MM5S




Wind distribution and intensity
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Wind snapshot (1st Aug 2008)

Wind snapshot (2nd Aug 2008)
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Mean wind curl (June-August 2008)
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comparison to buoy

intensity
measurements

Wind intensity {m/s): summer 2008

Wind

Wind intensity (m/s). winter 2009
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Correlations
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comparison to
buoy
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2. Influence of atmospheric forcing on the
GOL hydrodynamics

Bathymetry




Hydrodynamic modelling

Hydrodynamic model : MARS3D (Model for Application at Regional Scale, IFREMER)

PE, finite differences, hydrostatic and Boussinesq approximation
sigma coordinate, free surface (Blumberg and Mellor, 1987)

Resolution :
dx~400m, dz=30 sigma levels

Inputs :

Lateral forcing: MENOR (dx~1200m)
9 rivers: daily outflow

Atmospheric forcing :
AROME or MMS5 or ALADIN
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-> Impact of the atmospheric
forcing on different physical onGupE
processes Bathymetry
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Mesoscale dynamics

Eddy observed and described in Rubio et al., 2009
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Quasi-inertial waves: summer 2008
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Winter stratification

5.0
LONGITUDE

 ALADIN (5,42) AROME (5,42) MM5 (5,42)
Wind stress (N/m2) Wlnd stress (N/m2) Wind stress (N/m2)
Whﬂl\ﬂmm MW\M u.u_... Aﬂnmﬂd\w }_ Ulu_mf}lk.ﬂ M //\MMWJ\
FEB WAR.
50m Potential energy anomaly (J/m3) 50m Potential energy anomaly (J/m3) 50m Potential energy anomaly (I/m3)

P A B A A A A A A A A A A A SRR

T I A R A A A A A AT A A A A P I A A T AT A AT A A A A AT A A

f ' | |

~—~

€ 2

N— =k

= | &

2 Y

a C 7

o :
1% il 21 2 il 12 a i} 30 fail 2 -] i 12 20 0% 30 15 il 2 -] ik 12 20 i} 30
FEH MAR FEH MAR FEH MAR
Density Density Density

Potential energy anomaly : b = l/ ngz(ﬁ —p)dz
DJ_y




Conclusions

. Wind comparison:

»  best correlations between ALADIN and buoys measurements
»  better reproduction of wind extremes with Meteo France dataset

- Sharp fronts, gradients and curls enhanced in AROME dataset.

. Impact of the high resolution wind on the ocean circulation :

« summer upwellings
. mesoscale dynamics
. Internal waves generation

. winter mixing of the water column




Thank you for your attention.




