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Physics of the Ocean-Atmosphere
Coupling in Extreme Winds

Steve Guimond (UMBC)
Students: Sydney Sroka (MIT), D. Protzko (UMBC)
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Chang)

Objectives:

(1) Characterize coherent turbulent structures
(CTS) in the PBL

(2) Role of CTS in ocean-atmosphere coupling;
satellite footprint
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Energy Transfer in the
Hurricane Boundary Layer



Mathematical Methodology
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Sroka, S. and S.R. Guimond, 2021. Organized kinetic energy backscatter in the hurricane boundary
layer from radar measurements. Journal of Fluid Mechanics, 924, A21. doi:10.1017/jfm.2021.632

IWRAP swath
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See also:
Guimond et al. (2020), JAS
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The expanded, azimuthally averaged KE transport equation in cylindrical coordinates is
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Figure 3. KE spectra for the three radial passes of IWRAP data analysed in this paper.
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Energy Transfer Breakdown
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TKE Budgets in HBL
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* How does kinetic energy (wind) change in the PBL?

— Turbulence models (Smag, TKE; downscale only)
e Sroka and Guimond (2021), J. Fluid Mech., 924, A21.
* HBL contains organized KE backscatter
* Driven by coherent structures ~ 2 km wavelength
» Secondary circulations, esp. vertical fluxes

— Small-scale waves [ Larger-scale waves [| Mean flow

* OVWST applications
— role of CTS in ocean-atmosphere coupling

e Currents and ocean mixing
 Surface fluxes, convection, storm intensity change

— Relevant for satellite footprints and OVW data
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% 1MBC IWRAP Examples - Laura

Tangential Windspeed (m/s), file = 202008261310
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