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Sea Spray in Hurricanes Influences Profiles of Wind, Potential
Temperature, and Moisture
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can find the presentation here:

20

10

https://docs.google.com/present
ation/d/1wY3pikDvO7I12tsIGRQmI
LBZUriBOEW(QS/edit?usp=sharin T T a2 .
g&OU|d:1011 557987903 9340 84 Wind Speed (m s71) Potential Temperature (K) Specific Humidity (g kg~1)

saturation flag: RH>95%

8

6

20 21 22 2

8 2 & rtp Of:tr u e&S d =true Graphic adapted from Wallace et al.’s ‘Log-Profile Analysis of the Near-Surface Layer and
Air-Sea Turbulent Fluxes in Hurricanes Using Dropsondes’ (in preparation). Please see our poster.
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Modeling and theory suggest a scale dependence
between currents and surface wave gradients

SKRIPS is a model framework developed by our team that
couples the MITgcm, WRF, and WaveWatch lll.
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We are leveraging observations from S-MODE and SWOT
callval to better understand sea state gradients and their
impact on how we sense winds, currents, and SSH.

Our main goal is to quantify the contribution of surface waves
to air-sea fluxes, ocean mixing and upper-ocean budgets.
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The spatial variability of Stokes drift results from a combined response to

wind forcing and amplitude/frequency modulation due to wave-current
interactions (Marechal, Villas Bdas, Pizzo, and Lenain — in prep).

Sensitivity of the mixed layer depth to different Langmuir turbulence
parameterization schemes. See Sun et al (2023) for details.



https://gmd.copernicus.org/articles/16/3435/2023/
https://www.cambridge.org/core/journals/journal-of-fluid-mechanics/article/scattering-of-swell-by-currents/7A10078907F8479B8AD2C9C9B2F93320

NASA Project High fidelity modeling of parasitic capillary wave dynamics for remote sensing
Jiarong Wu, and Luc Deike.
Stephane Popinet (Sorbonne University), Bertrand Chapron (lfremer),
Ernesto Rodriguez (NASA-JPL), Tom Farrar (WHOI)

Scope and approach: high fidelity modeling of small scale surface waves coupled with atmospheric and
oceanic turbulent boundary layers

Direct numerical simulations of wind-wave-current Multi-layer modeling for broad banded wave
coupling; including breaking and parasitic capillary dynamics coupled with boundary layer processes,
waves e including statistics of breaking waves
3
lzllbg;
Wu, Popinet and Ix Wu, Popinet
Deike, 2022, ). . and Deike,
Fluid Mech. = = 2 2023, J. Fluid

Mech.
From individual dynamics (scales from mm to meters) To statistics (scales from meters to km)



Fully coupled simulations of wind-wave-current coupling; including breaking and parasitic capillary waves
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NASA Project High fidelity modeling of parasitic capillary wave dynamics for remote sensing

Jiarong Wu, and Luc Deike, Stephane Popinet (Sorbonne University), Bertrand Chapron (Ifremer),
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NASA Project High fidelity modeling of parasitic capillary wave dynamics for remote sensing
Jiarong Wu, and Luc Deike.
Stephane Popinet (Sorbonne University), Bertrand Chapron (lfremer),
Ernesto Rodriguez (NASA-JPL). Tom Farrar (WHOI)

Multi-layer modeling for wave dynamics coupled
with upper ocean, including breaking waves

Sutherland & Melville 2013 (infrared)
=== Kleiss & Melville 2010

T
SM2013 infrared
————— SM2013 visible
— — —Kleiss & Melville 2010
---------- Deike et al. 2017
—— Gemmrich et al. 2008 3
Present work
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Similar level of breaking freq to field observations.




Coupling between the ocean and the atmosphere

from meso to submesoscales
Luc Lenain (SIO), Nick Pizzo (URI) and Mara Freilich (Brown)

SIO MASS is an airborne instrument to
simultaneously collect observations of sea
surface temperature, ocean color, winds
and mean-square slope, surface waves,

, ocean
topography, and currents and upper-ocean
shear at horizontal scales ranging from
submeter to mesoscales.
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Coupling between the ocean and the atmosphere

DoppVis Currents
from meso to submesoscales
Luc Lenain (SIO), Nick Pizzo (URI) and Mara Freilich (Brown)

SIO MASS is an airborne instrument to

simultaneously collect observations of sea

surface temperature, ocean color, winds

and mean-square slope, surface waves,
, ocean
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currents are necessary to understand air-sea
interactions.
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Coupling between the ocean and the atmosphere

from meso to submesoscales
Luc Lenain (SIO), Nick Pizzo (URI) and Mara Freilich (Brown)

Significant synergy with the S-MODE and SWOT programs

S-MODE IOP2 pencil-beam SST from MASS (April 19 2023)
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Coupling between the ocean and the atmosphere

from meso to submesoscales
Luc Lenain (SIO), Nick Pizzo (URI) and Mara Freilich (Brown)

Significant synergy with the S-MODE and SWOT programs

S-MODE IOP2 pencil—beam SST from MASS (April 19 2023)
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Wind & rain coupling
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Analysis of scatterometer wind derivatives under moist convection

Latitude

Scat 1 DIV (cd)
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Analysis of scatterometer wind derivatives under moist convection

Latitude

Scat 1 DIV (cd)
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Additional Wind-Rain at the Poster Session

Rain Detection and Wind Retrieval Using U-NET on ASCAT Measurements. McKinney
& Long

https://drive.google.com/file/d/1g0qgl11DGbOiI5Kd6x 3yDCXBwoPxUfGyZ/view?usp=sharing

Simultaneous Wind Rain Retrieval Using OSCAT. Fogg & Long

https://drive.google.com/file/d/1ljleL WTJIJmgVHhhDHRMTOHpAQ4-7LJvPj/view?usp=sharing



https://drive.google.com/file/d/1gOgI11DGbQi5Kd6x_3yDCXBwgPxUfGyZ/view?usp=sharing
https://drive.google.com/file/d/1jleL_WTJmgVHhhDHRmT0HpAQ4-7LJvPj/view?usp=sharing
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Correlation between unfiltered wind speed (WS) and SST
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Negative correlation: Oceanic response to the atmosphere
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Oceanic forcing of the atmosphere on frontal and mesoscales

95% significance level

Estimate the air-sea turbulent heat fluxes:

Turbulent heat flux =
Sensible heat flux + Latent heat flux
Qsen = Dg Cp CrU(T5,—10) Qlat =0, Ly Cg U(%ea - ‘?air)
Air Air
density Turbulent \ . Air-sea Density /T bulent . Air-sea
nely Wind temperature urowlent - AWind it
Air specific”  exchange ‘ Latent heat of h umidity
heal capacity coefficient PSS difference vap%r;iza%%nu ofnde  speed ifference
Data Sources: Butterfly Model Coefficients
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Principal Investigator: Dr. Carol Anne Clayson ~ Science Team:

Deputy Principal Investigator: Dr. Aneesh Mark Bourassa, Hyodae
Subramanian Seo, Kelly Lombardo,
Project Scientist: Dr. Tony Lee Sarah Gille, Tom Farrar,
Deputy Project Scientist: Dr. Shannon Brown Rhys Parfitt



Impact of currents on winds: ERAS vs scatterometer
What do we really know?

»These »Errors
currents increase after
generally correction,
deteriorate while they
the appear closer
deterministic associated
differences with the
between currents
scatterometer
and ERA5 .
model »Again,

»Variances on variances on
m/s level, not ~ M/s level, not

cm/s cm/s

Courtesy Ad Stoffelen




Relative Vorticity - Wind stress curl

Wind-Current Coupling Mechanism s———=222
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c) Current Feedback to the Surface Stress and Wind
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DopplerScatt S-MODE, current-wind derivative correlation
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Wind Stress & Atmospheric Wind Coupling Coefficients (1km)

Rodriguez, Wineteer et al 2023
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For more details regarding the S-MODE results, see...

https://docs.google.com/presentation/d/1374rGTHOUG|Cp9_XhPrAb7VF1n7hwSIE/edit?usp=sharing&
ouid=101155798790393408482&rtpof=true&sd=true

Email ernesto.rodriguez@jpl.nasa.gov for questions,
comments

Paper to be submitted shortly...

The S-MODE data are available in PODAAC


mailto:ernesto.rodriguez@jpl.nasa.gov

Additional Posters not Covered in Overview
Exploring PBL coastal transitions and ocean surface properties with an Airborne
Doppler Wind Lidar. Emmitt & Greco

https://drive.google.com/file/d/1Xqg-
eieV4jB8eWnKk90U8 ncrmu2lXfVt/view?usp=sharing
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