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CALYPSQO:Coherent Lagrangian Pathways
from the Surface Ocean to Interior

Obijective: improve understanding ofddmensional
water pathways in the surface ocean

ONR Departmental Research Initiative 2018-2022
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CALYPSQO:Coherent Lagrangian Pathways
from the Surface Ocean to Interior
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Real-time forecasting support
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Real-time forecasting support
Dataassimilation
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Real-time forecasting support

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.

SOCIB / CALYPSO CAMPAIGN

WMOP forecasts 0-24h horizon

WMOP forecasts 24-48h horizon
WMOP forecasts 48-72h horizon
Satellite pictures and model evaluation
Latest assimilated data

’ @ ‘ CALYPSO Field Experiment Support Mar/Apr 2019 ‘ @ ‘
T y Q7 Mar 2(

CALYPSO Real-Time Sea Experiment 2019 Model Products from the Latest 2-km SOCIB WMOP Forecasts Initialized
« Previous date Wednesday 23rd February 2022 Next date » <
Alboran Sea — March-April 2019 14 April 2019
WMOP forecasts 0-24h horizon PF.J. Lermusiaux, P.J. Haley, ey
WMOP ocean forecast WMOP ocean foreca: C. Mirabito, M. Doshi, A. Gkirgkis, MSEAS Deterministic Ocean
. average from 23-Feb-2022 00:00 to 24-Feb-2022 00:00 UTC P et p-reb 2022 00w 24 6ah 2022 v0ed U W.H. Ali, C. Kulkami, A. Gupta Forecasts
s Surface density anomaly (kg m) and currents _ Surface density gradients { kg'r: km"} and currents Massachusetts Institute of MSEAS Probabilistic Ocean
[osms? i osms! e Technology Forecasts
Center for Ocean Engineering MSEAS Methods & Systems iy
Mechanical Engineering Atmos. Forecasts A o
Cambridge, Massachusetts Results From Partners : trajectories

Data sources

CALYPSO Project Main Page
The CALYPSO 2019 experiment occurs in the Alboran Sea from March 27 to April 11, 2019. Our specific objectives are to: (i) Utilize our new Lagrangian transport
theory and methods to forecast, characterize and quantify ocean processes involved in the three-dimensional transports and transformation of water masses and
subduction dynamics in the Alboran Sea; (ii) Apply and expand our multi-resolution submesoscale-to-regional-scale ocean modeling, 2-way nesting, and uncertainty
predictions, for real-time forecasting and process studies; (iii) Help design field experiments and predict sampling strategies that maximize information on 4D pathways
and dynamics in the region. We thank all of the CALYPSO team members for their inputs and collaboration. We also thank NCEP for their atmospheric forcing data
Surface density and currents Surface density gradients This research is sponsored by the Office of Naval Research
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WMOP ocean forecast
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Satellite pictures and model evaluation
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WMOP ocean forecast

Real-time
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Real-tlme forecaStlng Supp()rt Analysiof smallscaledynamicsand

associated-dimensionabathways

Helpfor samplingdesign

w+ max = 18m/day @57 m
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Real-time forecasting support

Chlorophyll concentration from VIIRS satellite imagery (mg m'3)
17-Mar-2019 12:45
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Real-time forecasting support

Chlorophyll concentration from VIIRS satellite imagery (mg m'3)
17-Mar-2019 12:45
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Real-time forecasting support

SSTmapson 23-Felz2022

Satellite L3 SST (°C) [23-Feb-2022]

20 km
41.6 m

/ &
fo i
41.4 ‘

41.2 S

41

Latitude (°N)

>

40

-
L
39.8 .
2 2.5
Longitude (°E)

Shipthermosalinograpldata

Ocean
Predict

e BN
3 3.5 4 4.5

14.6

14.4

114.2

114

113.8

"4

13.6
13.4

13.2

Satellite

La\itude (°N)

41.6 +

4141 4

41.2 8

40.8

WMOP SST (°C) [23-Feb-2022]
2 2.5 3 3.5 4 4.5
Longitude (°E)

WMOPmModel

14.6

14.4

114.2

114

113.8

13.6

13.4

13.2




Real-time forecasting support
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Glider sampling design and data assimilation

QT 0 toggle it
2/8/2022"5,am

»
222222

8 gliders
9 Febc 29 June 2022

: Py
¢ unesco
b= Intergovernmental

8 Oceanographic




Glider sampling design and data assimilation

f Evaluation depth of 28.9kg/m? isopycnal

WMOP surface density anomaly [31-Mar-2022]
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3D pathways

Trajectories of surface particles
reaching at least 100m depth in 5 days

[Starting date: 18-Feb-2022] (m)
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3D pathways

Trajectories of surface particles
reaching at least 100m depth in 10 days
[Starting date: 18-Feb-2022]
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3D pathways O

Parcelsare seeded
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