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NEMO 

lmdz.lmd.jussieu.fr extrait du cours LMDZ 

IPSL Earth System Model (NEMO)

SMOS Salinity

Glider

High resolution biogeochemical
coupled model CROCO/PISCDES

Turbulence
MELAX buoy

El Nino

La Nina

Campaign Research Vessel

Surface Drifters 

ICE-T float



The study of salinity at LOCEAN : A long story in short

Selection of results (not exhaustive at all!)



SALINITY: A LONG STORY 

The salinity and the physics of the ocean

Barrier layers

Vialard and Delecluse 1998

Spiciness
SST/SSS density-
compensated

Kolodziejczyk et al., 2015

Ganges-Brahmaputra: a river in the sea

Fournier et al., 2017, Akhil, Vialard et al. this meeting.

Spicy
waters

Mixed layer          Ocean interior

Guilyardi 2001

SMOS CNES/ESA
Proposals 1998-99



SALINITY: A LONG STORY 

The importance of the salinity on the air-sea exchanges Mirai 2018

Reverdin, Supply et al. this meeting 2018

Rain, freshening & windSPURS2 9/11 2017

Air-sea CO2 fluxes 

Brown et al. 2012

SMOS SSS 
& rain

In development : 
microsensor chain

Lefèvre et al. 2010, 2014

Amazone plume

SMOS & CO2, ETPO



SALINITY: A LONG STORY 

SMOS

NEMO

ISAS 
(Argo)

ENSO variability: Satellite/Model/In Situ obs

Role of S in AMOC predictability (climate modelling)

Hasson et al. 2014, 2017 …

Servonnat et al. 2014, Ortega et al. 2017 

Salinity from interannual to climate scale Long term trends from ships of opportunity

Friedman et al. 2017



Salinity Science meetings initially motivated
by the novelty of salinity remote sensing

9 years oldSMOS
Aquarius

SMAP

2009-11-02 2015-04-042011-08-25

April 2013: 
Brest

Nov. 2014: 
Exeter

Oct 2015: 
Hamburg

May 2017: 
Woods Hole

Nov. 2018: 
Paris





Few selected results
SMOS & Aquarius: 
mesoscale and year to year variability

Interannual variability
IOD- IOD+

Durand et al. 

(Reul et al.)

Alory et al. 2012



Reverdin et al.

Few selected results: 
the salinity in the first cm
Influence of mesoscale and rain

SSP, Drifters
Asher et al



O Creation of two working groups

O Satellite & In Situ Salinity (SISS) Working Group (WG): Understanding Stratification and 
Sub-Footprint Processes - Co-Chairs: J. Boutin (LOCEAN) & Yi Chao(RSSI)

=> SISS WG session on Wednesday evening (N. Vinogradova, J. Boutin)

OSalinity inter-comparison/cross-calibration -Co-Chairs: David LeVine (NASA), Yann Kerr 
(CESBIO) 

=> regular meetings during remote sensing conference (e.g. IGARSS)



SMOS & AQUARIUS SCIENCE WORKSHOP 
(Brest-April 2013) Recommendations (1)

O Long-term  data  continuity  required  to  establish  merged/synergistic  data  products and  
provide  answers  in  climate  change  research;  how  will  continuity  be  ensured beyond  
SMOS,  AQUARIUS  and  SMAP?  What  could  be  possible  implementation routes for future 
concepts such as SMOS Ops or SMOS Next? 

=>Ongoing projects (but none fully decided) on ESA/CIMR, CNES/SMOS-HR, P-Band etc… 
SISS WG discussions on future needs (Oceanobs) (Wednesday evening) & future 

missions/concepts (Friday)

O Funding  agencies should  work  together  in  considering  long-term  plan  to  provide  L-Band 
observations continuity. 
O Common problems should be pursued on international level: RFI! Still fully relevant!



SMOS & AQUARIUS SCIENCE WORKSHOP 
(Brest-April 2013) Recommendations (2)

O Establish   a   nomenclature   and   agreed   standard   for   inter-comparisons   between   
satellite  derived  and  in-situ  salinity  observations,  which  will  be  a  pre-requisite  for  merged 
products between SMOS and AQUARIUS, also in sight of SMAP.

OSSS  has  already  been  recognised as  an  Essential  Climate  Variable  (ECV)  but  is  presently  
not  yet  pursued  as  part  of  the  ESA  Climate  Change  Initiative (CCI) studies.  SSS  CCI  study  
should  be  initiated  as  part  of  the  second  phase  of  ESA’s  
CCI studies. 

ESA PI-MEP (2017-) & CCI+SSS (2018- )projects ; 
NASA Salinity Continuity Project and Ocean Salinity Science Team



SMOS & AQUARIUS SCIENCE WORKSHOP 
(Brest-April 2013) Recommendations (3)

oRecognising the benefit of this event, SMOS-Aquarius workshops could be continued in the 
future, possibly every 1-2 years: 

Regular organization of Salinity Workshops including field observations and modelling



Climate variability, 

Water Cycle,
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Rain,
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….



Freshwater fluxes, mesoscale , S assimilation, SPURS1 …



Predictability (Schmitt and colleagues)

SMAP, 

SPURS2,

Bay of Bengal,

….



Goals of this meeting

Exchanges, Collaboration between the various communities
(in situ, satellite, modelling)

Express the needs for future satellite missions (continuity, 
accuracy/precision, spatio-temporal resolution, sampling 
…), in situ monitoring, modelling, data assimilation…



Tuesday 6 November
09:20 - 10:40 Introduction Chair Roberto Sabia/Tony Lee
10:40 - 12:30 1. Observing ocean salinity Chair Roberto Sabia/Tony Lee
13:30 - 15:00 1. Observing ocean salinity Chair Simon Yueh/Antonio Turiel
15:30 - 17:10 1. Observing ocean salinity Chair Kyla Drushka/Ray Schmitt
17h30:19h POSTERS/PI-MEP demo: Tuesday

Wednesday 7 November
09:00 - 10:50 2. Process-based insights from field observations Chair Nicolas Reul/Jérome Vialard
11:20-13:00 2. Process-based insights from field observations Chair Kyla Drushka/Audrey Hasson
14:00 - 15:20 3. Ocean dynamics and salinity assimilation in ocean models Chair Benoit tranchant/Eric Bayler
15:50-16:20 3. Ocean dynamics and salinity assimilation in ocean models Chair M. Martins/Jacqueline Boutin
16:20 - 17:20 5. Biogeochemistry Chair M. Martins/Jacqueline Boutin
17:30-19:00 SISS WG meeting (ESA programme for SMOS 10 years, Oceanobs and ESA-NASA collaboration) 

Thursday 8 November
09:00 - 10:50 4. Global freshwater cycle and climate variability Chair Jerome Vialard/Christophe Maes
11:10 - 12:30 4. Global freshwater cycle and climate variability Chair Ray Schmitt/Lisan Yu
14:00-15:00 4. Global freshwater cycle and climate variability Chair Lisan Yu/Nadya Vinogradova
15:00-15:20 6. Surface freshwater fluxes, run off, and sea ice Chair Lisan Yu/Nadya Vinogradova
15:50 - 16:30 6. Surface freshwater fluxes, run off, and sea ice Chair Simon Josey/Audrey Hasson
16h30:18h30 POSTERS/PI-MEP demo: Thursday 
19:30 - 23:00 Conference Dinner at Maison des Océans

Friday 9 November
09:00-9:20 7. Challenges and requirements for future salinity observing, remote sensing and in situChair G. Reverdin/Benoit Tranchant
09:20-10:40 6. Surface freshwater fluxes, run off, and sea ice Chair G. Reverdin/Benoit Tranchant
11:10-12:30 7. Challenges and requirements for future salinity observing, remote sensing and in situChair T. Lee/R. Sabia
13:40-14:20 7. Challenges and requirements for future salinity observing, remote sensing and in situChair J. Boutin/N. Vinogradova
14:20-16:00 Discussion

This meeting
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A few announcements

lps19.esa.int/abstracts

Deadline for abstract submission: 11 November

Session A4.06 Space-based Sea Surface Salinity

https://lps19.esa.int/PresentationPortal/Account/Login?ReturnUrl=/PresentationPortal/living-planet-symposium-2019/abstracts


Questionnaire available at registration desk; See Julia Kohler for more info



Practical information
• Upload your presentation at least half a day before presenting (follow the link https://owncloud...)

• Final program on the screen (and follow the link https://owncloud...)

• Poster will remain the whole week

• Lunches will be taken on site

• Help us limit plastic garbage : 
• use ECOCUPS, Thanks Audrey!
• Use ESA MUGS, Thanks Giulia et al.!

• Register for Dinner (Thursday)

• A big thank-you to Susanne, Giulia




