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Deep convection in the Northwestern Mediterranean Sea

Restratification and spreading

Preconditioning  Violent Mixing

[Open-Ocean convection : Observations, theory, and models, Marshall and Schott 1999]
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Deep convection in the Northwestern Mediterranean Sea

Preconditioning  Violent Mixing Restratification and spreading
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[Testor et al. 2017]



Northwestern Mediterranean observational context

On going activities

M_ 5 offshore Moorings
S__ 3 Shipysits per month
2
3 Atmospheric monftoring
Active Provbiofioats
2 glders transects
2 Meteo-France surface buoys

Glider deployment

Sustained observations since 2007
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Mediterranean water properties

Mean profiles in the Northwestern Mediterranean Sea
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LIW circulation pattern and chosen regional boxes
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LIW core time series :

Gulf of Lions Ligurian Sea
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LIW core time series
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LIW core time series :

Gulf of Lions Ligurian Sea

Balearic Sea

LIW Temperature [°C]
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LIW core time series 1- ¥ B
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Input in the Northwestern Mediterranean Basin : +0.06 °C.year,
+0.012 psu.year?



LIW regulated by deep convection . ;r’%

Gulf of Lions Ligurian Sea

Balearic Sea

LIW Temperature [°C]
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LIW regulated by deep convection

LIW Temperature [°C]
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2014 'jump' : 40.3 °C, +0.08 psu



LIW regulated by deep convection

LIW Temperature [°C]
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Estimated LIW circulation times
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Estimated LIW circulation times
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Estimated LIW circulation times
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Estimated LIW circulation times
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Estimated LIW circulation times
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Estimated LIW circulation times
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: boundary currents



LION and DYFAMED mooring locations : heat and salt
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LION and DYFAMED mooring locations : heat and salt
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LIW invasion

2007 LIW core Temperature [°C]
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LIW invasion

2008 LIW

core Temperature [°C]
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LIW invasion

2009 LIW

core Temperature [°C]
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LIW invasion

2010 LIW

core Temperature [°C]
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LIW invasion

2011 LIW
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LIW invasion

2012 LIW core Temperature [°C]
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LIW invasion

2013 LIW core Temperature [°C]
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LIW invasion

2014 LIW core Temperature [°C]
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LIW invasion

2015 LIW core Temperature [°C]
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LIW invasion

2016 LIW core Temperature [°C]
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LIW invasion

2017 LIW core Temperature [°C]
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Fluxes and Stratification :
|s deep convection still possible ?



Heatfluxes dominating 7

cumulative net heatflux (W.m‘2)
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Heatfluxes dominating 7 £

L e
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Heatfluxes dominating 7 £

2014/2015 paradoxical year iz
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Heatfluxes dominating ? £
1981/2013 Dense Water Formation records i
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[Somot et al.
2016]
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Heatfluxes dominating 7

cumulative net heatflux (W.m'2)

1981/2013 Dense Water Formation records
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Stratification index 0-2000m : time series

Stratification index 0-2000m
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Stratification index 0-2000m : time series
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Stratification index 0-2000m : time series
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Stratification index LIW-2000m : time series
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Stratification index LIW-2000m : time series
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Stratification index LIW-2000m :
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2018, a deep convective year !

0 tintin - MooseT02-18 from 11-01-2018 to 09-03-2018
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2018, a deep convective year !

tintin - MooseT02-18 from 11-01-2018 to 09-03-2018
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2018 heatfluxes
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2018 heatfluxes

cumulative net heatflux (W.m'z)
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Conclusions

Numerous observations :

» Quantification of the basin-scale and interannual impact of Deep
Convection (Invasion of heat and salt at intermediate layer)

» Stratification below the LIW is key

» Deep convection depending on the previous year being convective
or not
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