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Remote sensing of chlorophyll
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Biological tracers

f Can ocean color be used to
supplement SWO'T observations
to mfer vhysical dynamics?
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Methods

Process study modeling and simple biological model
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Time scale dependence

Vertical velocity slow biology fast biology

- . - —

o s — ~ . - -
/ = = h? :~"-t‘ \_ '/' — = 4 = - = PR
’vf' ; RS - _——
‘.' - 3 - o ’ -
= —-

—
- " :
e =d o ) o~ - I~ =
W ": ! - - , ’
e - : > - 4 ”
-~ P . s > 4 1 ’ » — -~ ™~
A —~. N ; ” . ”~ : - “

B
117 A e 117 [ SN 117 e

) L : / T /,.;l‘;""' ‘ B ; e
z (m) \\ ' R el 7/ z (m) | z (m) 320

1\

\\ -, . ."'/ | "

- \ 2 1 -250 -250

250 1\ - 5 y (km)

B
X (km) 255 X (km) 55 X (km) 55 100
[ | [ — [ o —
-10 -5 0 5 10 -15 -10 -5 O 5 10 15 -0.15-0.1 -0.05 0 0.05 0.1 0.15
vertical velocity (m d1) nutrient anomaly (pmol m-3) nutrient anomaly (pmol/m?3)

Freilich, M.A., Flierl, G., Mahadevan, A. (2022). Diversity of growth rates maximizes phytoplankton
productivity in an eddying ocean, Geophysical Research Letters, €e2021GL096180.



Kinetic energy spectrum

spectral density [m? s=2 / cpkm]
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‘Tracer spectrum
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‘Tracer spectrum

flattened from QG stirring
(k- tracer spectrum)
or injection length scale
from vertical motion?
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Submesoscale observations (SIO-MASS)

DoppVis

Surface currents, vertical
shear, wave breaking statistics

Hyperspectral Camera
Specim (EagleAISA)

Ocean surface and
biogeochemical processes

GPS/IMU
(Novatel SPAN-LN200)

Georeferencing, trajectory

Scanning Waveform
(Lidar Riegl Q680i)

Surface wave, surface slope,
directional wave spectra

Long-wave IR Camera
(FLIR SC6000 (QWIP))

High-Resolution Video
(JaiPulnix AB-800CL)

Ocean surface processes,
wave kinematics and
breaking, frontal processes
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Kinetic energy spectrum

continuity of dynamics to small spatial scales
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‘Tracer spectrum

influence of frontal dynamics
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Conclusions

* Small scale processes structure velocity and biological
communities.

e Ocean color observations may aid interpretation of dynamics
from SWOTT.

 The dominant dynamics that influence biological tracers are
mediated by the rates of biological processes.

 Kinetic energy spectrum is continuous to §00 meter spatial
scales in the California Current system.



