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CALYPSO: Coherent Lagrangian Pathways
from the Surface Ocean to Interior

Objective: improve understanding of 3-dimensional 
water pathways in the surface ocean
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Ą High-resolution observations and modelling of small-
 scale variability in the western Mediterranean Sea

NASA ï ocean color MODIS image 

29 March 2020

100 km

10 km

https://calypsodri.whoi.edu/
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CALYPSO: Coherent Lagrangian Pathways
from the Surface Ocean to Interior

Ą 3 intense observational 
campaigns

Å2 ships
Å> 2400 EcoCTD profiles 
Å8 gliders
Å> 300 drifters

Alboran Sea
Balearic Sea

(Mathieu Dever, Amala Mahadevan)

Feb-Mar 2022
Mar-Apr 2019 

Alboran Sea

May-June 2018 

2022

2018

2019

Å2 ships
Å> 3500 uCTD profiles
Å 8 gliders 
Å> 180 drifters

Å2 ships
Å> 1600 uCTD profiles
Å3 gliders 
Å> 80 drifters
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Real-time forecasting support

2km res.

WMOP   Western Mediterranean OPerational modelling system
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Real-time forecasting support

2km res.

WMOP   Western Mediterranean OPerational modelling system

Dailyanalysis, includinggliderand 
underwayCTD data duringthe
2022 campaign.

Data assimilation: 
Multimodel Local Ensemble 
Optimal Interpolation

+ SST

Ą 72-hour forecasthorizon

2022

2019
500m res.

1-way nesting

400m res.
Delayedtime 
ςfree run

Reanalysis
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identifying frontal and subduction areas.  
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identify frontal and subduction areas.  
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identify frontal and subduction areas.  
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identify frontal and subduction areas.  
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identify frontal and subduction areas.  

Dilationmap
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Real-time forecasting support

2018

Real-time model results, validation against observations and advanced Lagrangian 

diagnostics were made available through several web pages with the objective to help 
identify frontal and subduction areas.  

Dilationmap

Backward (Z) Flowmaps 

Subducting water 
masses (red): 
28 Feb 2022 0 Z at 
102m

Displays at final location 
of water parcel its initial 
position (z0) as it is 
advected over 4 days:  
helps find subduction 
regions
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Real-time forecasting support
Helpfor samplingdesign

2018

Supportduringthe campaigns

Analysisof small-scaledynamicsand 
associated3-dimensional pathways
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Real-time forecasting support

2018

17 March 2019 ςVIIRS satellite
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Real-time forecasting support

2018

17 March 2019 ςVIIRS satellite
+ WMOP velocities
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Real-time forecasting support

SST mapson 23-Feb-2022

Satellite WMOP modelShipthermosalinographdata 
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Real-time forecasting support

SST mapson 23-Feb-2022

Satellite WMOP model
Drifters
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Glider sampling design and data assimilation

8 gliders
9 Feb ς29 June 2022
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Glider sampling design and data assimilation

GLI0045 GLI0059

WMOP-REAN

GLIDER

Evaluation: depth of 28.9kg/m3 isopycnal

Dots: gliderobservations
50 km42 km

GLIDER

WMOP-REAN

8 gliders
9 Feb ς29 June 2022
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3D pathways

Parcelsare seeded
at every model
gridpoint (2km-res)
at 5m depth, and
advectedby model
velocities (u, v, w)
during15days.

[5 daysς100m]

Initial position
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3D pathways

Parcelsare seeded
at every model
gridpoint (2km-res)
at 5m depth, and
advectedby model
velocities (u, v, w)
during15days.

[10 daysς100m]

Initial position
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3D pathways

Parcelsare seeded
at every model
gridpoint (2km-res)
at 5m depth, and
advectedby model
velocities (u, v, w)
during15days.

Gliderdata (from N. Zarokanellos)

Outcropping 
isopycnals

Ą Subductionfrom the surfaceto below
100m identified in the frontal area


