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(2) Role of CTS in ocean-atmosphere coupling; 
satellite footprint
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IWRAP Data and Cases
Retrieval Products

� U,V,W/reflectivity/derivatives on 3D grid 

� Grid spacing, along-track/across-track/vertical

� 125 m/125 m/30 m 
� Guimond et al. (2014), JTECH; Guimond et al. (2018), JAS

Cal/Val 
2020Storm Cases for Focused Analysis:

� Hurricane Laura (2020), RI 
case
� 8/25 (Cat-1, I); 8/26 (Cat-3, 

I)
� Hurricane Teddy (2020)

� 9/17 (Cat-4, S); 9/18 (Cat-3, 
W)

� Hurricane Delta (2020)
� 10/06 (Cat-4, S)
� 10/08 (Cat-2, I); 10/09 

(Cat-3, W)
� Hurricane Dorian (2019)

� Multiple back-to-back 
flights



IWRAP Examples - Teddy



Energy Transfer in the 
Hurricane Boundary Layer



TKE Budgets in HBL

See also:
Guimond et al. (2020), JAS
doi:10.1175/JAS-D-19-0284.1

https://doi.org/10.1175/JAS-D-19-0284.1


Hurricane Rita (2005) 
Data



TKE Budgets in HBL

o Energy transfer term (“2P”) contributes on 
average ~ 30% to “eddy scale” time 
tendency

o Backscatter affects larger-scale waves, 
which can feed energy to mean flow

o HBL has large non-conservative effects 



Key Findings for OVWST

• How does kinetic energy (wind) change in the PBL?
– Turbulence models (Smag, TKE; downscale only)

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

– Relevant for satellite footprints and OVW data



IWRAP Examples - Teddy



IWRAP Examples - Laura


