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Air-Sea Interaction
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https://www.HyodaeSeo.com

Drag Coefficient and Storm Potential Intensity

In the equilbirum condtion, TC intensity is contrained by the balance between energy added at
the warm ocean surface and energy lost in the cool outflow region aloft (Emanuel 1988)
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Ck, Cp, k, & Ksst all vary with sea state and feature strong TC spatial variability.
Sea states and wave-supported roughness length are key parameters.



Sea state and drag coefficient under very high winds
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Captured by SD 1045's onboard camera during
Category 4 Hurricane Sam, Sept. 30 2021

https://www.youtube.com/results?
search query=https%3A%2F %2Fwww.youtube.com%2Fwatch%3Fv%3DTzgdSSb0T98

The hurricane foam coverage and sea spray form
a slippery surface: Wind energy input to waves
ceases to increase while wind speeds increase


https://www.youtube.com/watch?v=TzgdSSb0T98
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Mean square slope (MSS) and Hurricane Idalia (2023)

Mean energy density
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Wave-wind mislaignment and
Hurricane ldalia (2023)
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COARE bulk flux parameterization (Edson et al. 2013)
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3. Revised Wave-Based Formulation (Sauvage et al. 2023, 2024)
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Typhoon Khanun (2023)
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SCOAR Regional Coupled Modeling for Typhoon Khanun (2023)
2.5km SCOAR WRF-ROMS-WW3 fully-coupled simulations

using 3 different drag coefficient rolloff scenarios
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Directional Wave-Wind Coupling under Khanun
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Typhoon Khanun (2023): Storm Intensity
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Typhoon Khanun (2023): Sea states
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MSS Saturation
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Drag Coefficients, Wave Energies, and Air-Sea Momentum Exchanges
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Typhoon Khanun (2023) Cold Wakes
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Typhoon Khanun (2023) Cold Wakes
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Typhoon Khanun (2023): Simulation
U10 Hs

Simulated wind speed on August 01 2023, 18:00 UTC Simulated Significant Wave Height on August 01 2023, 18:00 UTC
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