
Dynamic and budget of dissolved oxygen
 in the Levantine basin using a 

hydrodynamic - biogeochemical coupled model

Joelle.habib@legos.obs-mip.fr

Joelle Habib,Caroline Ulses, Claude Estournel , Patrick Marsaleix, Laurent Coppola, Milad Fakhri

EGU 2022 - OS2.4



Rhodes 
Gyre

Circulation characteristics and salinity (background) in the Levantine basin The chlorophyll bioregions in the Levantine basin

Introduction
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Mayot et al. (2016)Estournel et al. (2021)

Phytoplankton Bloom

oligotrophy



Objectives

Assess the seasonal and the interannual variability of the dissolved oxygen
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Estimate a seasonal and annual budget of dissolved oxygen

Scientific objective



Biogeochemical model ECO3M-S 
(Ulses et al., 2021)

Hydrodynamic model SYMPHONIE 
(Marsaleix et al., 2008; Estournel et al., 2021)
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Implementation of a coupled 3D hydrodynamic - biogeochemical model



Biogeochemical model ECO3M-S 
(Ulses et al., 2021)

Hydrodynamic model SYMPHONIE 
(Marsaleix et al., 2008; Estournel et al., 2021)
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Implementation of a coupled 3D hydrodynamic - biogeochemical model

Δ O2 inventory = Air-sea flux + BGC flux + Physical flux 

BGC flux = Gross primary production - Respiration - 2 x Nitrification

Physical flux = Lateral flux + Vertical flux

Air-Sea flux = Kw (O2,sat - O2,sea)

Kw : Wanninkhof and McGillis (1999)

O2,sat : Garcia and Gordon (1992)

deduced



Evaluation of the biogeochemical model
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Oxygen validation

⇒The model reproduces correctly the oxygen cycle 
⇒ High correlation between the model and the data

Temporal and spatial evolution of the oxygen concentration 
for float 64

Profiles of oxygen (µmol/kg) concentrations by season for the Levantine basin using
 Argo floats and in situ data   

In situ 
Float data
Model float
Model in situ

Modeled surface chlorophyll for february 2013

Argo 

Campaigns
RG



Seasonal variability of oxygen inventory and fluxes in the rhodes gyre
Δ O2 inventory = Air-sea flux + BGC flux + Physical flux 
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Air-sea flux: 787 +/- 356 Gmol yr-1

Ionian flux: 
SW 6331 +/- 1134 Gmol yr-1 
IW:  686+/- 1138 

Aegean flux: 
SW: -4945 +/- 1178 Gmol yr-1

IW: -1860 +/- 996

Rhodes gyre (1/20° of the Levantine Sea): 
Air-sea flux: 109 +/-52  Gmol yr-1

Vertical flux (SW→IW): 
2287 +/- 580 Gmol yr-1

Unit: Gmol yr-1

BGC flux IW: 
- 1078+/- 171 Gmol yr-1

Enrichment in O2 of LIW 

2013-2019

Budget of oxygen in the surface and intermediate layers in the Levantine

BGC flux SW: 
124+/- 184 Gmol yr-1



9

Thank you for your attention 
Get in touch joelle.habib@legos.obs-mip.fr


