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The Sub-Mesoscale Ocean Dynamics Experiment (S- MODE)

e NASA Earth Venture Suborbital Investigation, $30M
e Large multi-institutional field campaign studying the role of “submesoscale”
(~1-10 km scale) ocean dynamics in vertical exchange in the upper ocean

e 3 campaigns:
e Three ~25-day field campaigns (Oct 2021, Oct 2022 and April 2023)
e Study region near California crossover
e 3 aircraft with remote sensing measurements, Saildrones, Wave Gliders, drifters, and
subsurface ocean gliders
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The Sub-Mesoscale Ocean Dynamics Experiment (S-MODE)
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Science: Test the hypothesis that kilometer-scale (“submesoscale”) ocean eddies make important
contributions to vertical exchange of climate and biological variables in the upper ocean.
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S-MODE and SWOT are independent projects, but...
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S-MODE and SWOT- our plans in April 2018
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S-MODE and SWOT- our reality in April 2020
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S-MODE and SWOT- our reality in April 2021
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S-MODE and SWOT- plans stabilized in Oct 2021
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Observations coincident with SWOT ca/val

>30 platforms + 75 surface drifters

Aircraft observations:

* DopplerScatt (km-resolution surface currents, winds)

+ MASS (lidar SSH, detailed wave measurements, surface currents, SST)
* PRISM hyperspectral (~10m resolution chlorophyll and more)

* Infrared imagery (~50m resolution SST)

In-water measurements:

* 9 underwater gliders (CTD, some with velocity)

+ 8 Wave Gliders (velocity, directional wave spectra, meteorology)
* 10 Argo-style floats (CTD profiles, rapid repeat) .
+ 2 Lagrangian floats (CTD, 3D velocity) Ser?;%g"cs’z::::n‘o‘(ixlss)
* 1 Research vessel (velocity, rapid-profiling CTD, meteorology) . o i —

e 75 surface drifters —— "2 ,




Chlorophyll 4/9/2023 (flrst day of crmse)
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SST, same day (first day of cruise)
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SST, 2023-04-12T710:10
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SST, 2023-04-16T20:10
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SST, 2023-04-17T10:10
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SWOT (2023-04-21T15:58)/SST (2023-04-21T09:50
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SWOT (2023-04-27T15:02)/SST (2023-04-27T09:30)
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Conclusions

(1) There is a wealth
of S-MODE data
coincident with
SWOT

(2) The data are
freely available

(3) Initial comparison
to SWOT is very
encouraging
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Latitude

2023-04-01 19:06

SST anomaly with SWOT vectors
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4/27/2023 PRISM chlorophyll and POC
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SST, 2023-04-16 21:50
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California flooding Spring 2023
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Autonomous platforms with ADCPs

One example: Scripps Wave Gliders

= Current profiles:

o  Float downward ADCP, Teledyne
Workhorse 300kHz,

o , Nortek Signature
1000.

=  Float position and movement: GPS/IMU, Novatel
OEM7720 + Epson EG320N.

= Sub position, movement and pressure:
IMU/pressure sensor, Nortek Signature 1000.

Grare et al., 2020; Hodges et al., 2023; Peyriere et al., in prep
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Aircraft remote sensing measurements
of surface currents

NASA JPL DopplerScatt

SIO Modular Aerial
Sensing System (MASS)

High-resolution instrumentation package built specifically
for airborne remote sensing applications. Instrumentation
includes an airborne topographic lidar integrated with
video, infrared, and hyperspectral imaging systems.
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