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SWOT satellite

NASA/JPL-Caltech

üLaunchedin December2022(NASA/CNES)

üNew interferometric technologyĄ accurate2-D monitoring of

sea level variability at high-resolution (down to ~5km in

wavelength)

Surface Water and 
Ocean Topography

SWOT

ÅApril-June 2023
ÅCal/val activities
ÅDaily repetitivity along selected tracks 
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Caltech

fast-sampling phase

ÅFrom July 2023
ÅCovering the whole basin 
Å Individual tracks with a 21-day  repetitivity

2 science phase
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FaSt-SWOT project

NASA/JPL-Caltech

Objectives

Å Validationof SWOTsatelliteobservations

Å Integration of SWOTobservationswith in-situ

measurementsandhigh-resolutionmodels

Å Understanding the 3D dynamics linked to

small-scaleoceanfeatures(10-100km)

Ą In-situ sampling of a small-scale eddy

during the SWOT fast sampling phase in

the BalearicSea

Ą Repetition of the samplingafter 10 days to

trackthe evolution

R/V SOCIB

SWOT 'Adopt-A-Crossover' Consortium

https://www.swot-adac.org/
https://www.swot-adac.org/
https://www.swot-adac.org/
https://www.swot-adac.org/
https://www.swot-adac.org/


FaSt-SWOT campaigns

Measurements
Å2 Slocum gliders [0-700 m]
ÅMoving Vessel Profiler (MVP) [0-200 m]
Å Vessel-mounted ADCP[10-200m]
ÅThermosalinograph
Å45 surface drifters
ÅCTDstations [0-700m]

Pascual et al., 2023 т CRUISE PLAN https://doi.org/10.20350/digitalCSIC/15276
Mourre et al., 2024 - CRUISE REPORThttps://doi.org/10.20350/digitalCSIC/16077
Mourre et al., 2024 т RAW DATASEThttps:// doi.org/10.20350/DIGITALCSIC/16511

5

7-9 May 2023

25-29 April 2023

R/V SOCIB

https://doi.org/10.20350/digitalCSIC/15276
https://doi.org/10.20350/digitalCSIC/15276
https://doi.org/10.20350/digitalCSIC/16077
https://doi.org/10.20350/DIGITALCSIC/16511
https://doi.org/10.20350/DIGITALCSIC/16511
https://doi.org/10.20350/DIGITALCSIC/16511


FaSt-SWOT campaigns
Modelling
high-resolution data-assimilative modelling 
from SOCIB WMOP modelling system 
including grid refinement

ÅReal-time
ÅReanalysis
ÅFree-run

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

WMOP 2000m
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SWOT vs conventional altimetry, SST and drifters

Ą 6 SVP-B drifters (with drogue at 15 m) trapped in the eddy (inertial oscillations filtered here)
Ą Positive SLA signal intensified in SWOT data wrt  conventional gridded altimetry, with smaller-scale features
Ą SWOT data consistent with SST gradients and drifter trajectories

Trajectories
23-29 April 2023

Maps
26 April 2023

(E. Verger-Miralles)

Sea Surface Temperature (oC) Sea level (cm) from SWOT Sea level (cm) from gridded altimetry

20 km



Vertical structure  observed by underwater gliders

Å 2 gliders on the same trajectory 24-hour apart 

Å Back and forth crossing of the eddy

Å Total of 8 sections (~ 3.5 days each)

Ą Small-scale intrathermocline eddy



SWOT SSH vs glider dynamic height

Ą SWOT SSH and glider DH 
in good agreement

Ą 33% improvement wrt
conventional altimetry

Ą Significant daily variability 
in SWOT data



Ą Very good agreementbetween 
SWOT-derived geostrophic 
velocities and ADCP horizontal 
velocitiesat 80 m

(E. Verger-Miralles)

Cross-section velocities (cm/s)SWOT-derived 
vs ADCP velocities
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Cross-section velocities (cm/s)SWOT-derived 
vs ADCP velocities
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SWOT improvement over conventional gridded altimetry 

Ą Significant RMSD reduction wrt conventional altimetry maps
(E. Verger-Miralles)



Ą Significant daily variability Selection of 6 SVP-B Drifters
25/04 т29/04/24 (IOs filtered)

(L. Gómez-Navarro)

End

Sea level (cm) from SWOT

New insights into daily SSH variability



New insights into daily SSH variability
SWOT ADT maps 26 Apr to 10 May

(L
. 

G
ó

m
e
z
-N

a
v
a
rr

o
)

Hovmoller plot along the 
mean glider track



New insights into daily SSH variability
(L

. 
G

ó
m

e
z
-N

a
v
a
rr

o
)

SWOT ADT maps 26 Apr to 10 May
Hovmoller plot along the 

mean glider track



New insights into daily SSH variability

SWOT 26 Apr to 10 May
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Glider DH

(L. Gómez-Navarro)

SWOT SSH



Glider DH SWOT SSH

New insights into daily SSH variability

SWOT 26 Apr to 10 May

(L. Gómez-Navarro)



WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

S
e

a
 le

ve
l (

cm
)

(noiseless)

SWOT vs  model





S
u

rf
a

ce
 g
e

o
s
tr.

 
V

e
lo

c
iti

e
s (

m
/s

)
S

e
a
 le

ve
l (

cm
)

(noiseless)

WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

SWOT vs  model



S
u

rf
a

ce
 g
e

o
s
tr.

 
V

e
lo

c
iti

e
s (

m
/s

)
S

e
a
 le

ve
l (

cm
)

(noiseless)

WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

SWOT vs  model



R
e

la
ti
ve

 vo
rt

ic
it
y
 /
f 

S
e

a
 le

ve
l (

cm
)

(noiseless)

WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

SWOT vs  model



S
e

a
 le

ve
l (

cm
)

(noiseless)

R
e

la
ti
ve

 vo
rt

ic
it
y
 /
f 

WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

SWOT vs  model



WMOP 
2000m

Daily data assimilation in WMOP 
(Multimodel Local Ensemble Optimal 
Interpolation): 
SST, along-track SLA, Argo T-S profiles, 
Ibiza Channel HF radar, moorings.

Glider vs  model



Daily SSH 
variability

Ą Model free run 
650m horizontal 
resolution

(J.-P. Peng)

Model SSHA along eddy cross-section



Importance of ageostrophic processes

(J.-P. Peng)

[total] [geostrophic] [total �\ geostrophic] 

BS
O

P 
65

0m
 re

s.
 

Surface velocities (m/s)


