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Circulation in the Western Mediterranean Sea and deep convection
Glider flight model and detection of deep convection episodes

Properties of convective plumes
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Glider flight model and vertical velocities
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Glider flight model and vertical velocities
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Forces applied on the glider (A Glider Network Design
Study for a Synoptic View of the Oceanic Mesoscale 26° with the horizontal plane
Variability, L'Hévéder et al. 2013)

glider Campe, Mission ASICSMED: Febr. 24, 2013
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Lion mooring and the detection of deep convection

Horizontal currents (cm.s™)
128 129 13 134 132 133
— T —

25-Feb-2013
aar

B = o o =
™ Lk e il
LS i iy
Vertical currents (cm.s")
3 L m b
Z “ " '"'MT" A
3
o
ol
Deep convection phase
oL .
! ! ! 1 i
ooz w2 o oo s w2 ot
L i gl
Dee wection phe Pot. Tempersture €] 2 z
B convection phase ‘“\ 1 i § 015
: H

£ i g g
X

% -
TR R

L L

B R T T



Flight & convection
oce

Lion mooring and the detection of deep convection
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A convective plume
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Downwelling waters twice as fast as upwelling ones,
Saltier, colder, denser, more oxygen, more turbid, more fluorescent
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» Radius normalisation
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Winter 2013/2014 : 3 deployments, 120 plumes
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Winter 2013/2014 : 3 deployments, 120 plumes
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Vertical properties of the plumes

Depth binned velocity profiles

Vertical velocity cm/s
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Vertical properties of the plumes

Depth binned velocity profiles

Vertical velocity cm/s
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Narrowing and intensifying with depth.
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Plume coverage of the convective zone
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Plume size

Mean radius 350m (LES model Paluszkiewicz [1994], 300-500m)
Mean distance in between plumes 1.8km (Smeed [2007], 2km)
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Plume coverage of the convective zone

Plume

/ Glider track /\
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Plume size

Mean radius 350m (LES model Paluszkiewicz [1994], 300-500m)
Mean distance in between plumes 1.8km (Smeed [2007], 2km)

Convective plumes are dense

Negative velocities cover 40% of a glider track and 20% of the area in
the convective zone.
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Conclusions

» Glider : only tool capable of capturing the spatial and
temporal characteristics of plumes

v

Automatic detection of plumes
Patterns
Plumes densely cover the convective area

Influence of rotation (Marshall and Schott [1999],
Maxworthy and Narimousa [1994])

Perspectives

vy v VY

» Huge dataset
MLD depth
Physical /Biogeochemical coupling
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Experimental /numerical scalings
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Towards a parameterisation of deep convection for

numerical models
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