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Small GPS wave buoy
SPOTTER (Sofar Ocean)
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Observed air-sea momentum flux in tropical cyclone winds
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Observed air-sea momentum flux in tropical cyclone winds
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Momentum transfer through waves
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Drifting wave buoy paths 
Target period: summer in 2021 and 2022

Kyoto Univ. deployed buoys

Sofar Ocean deployed buoys
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Wind (Momentum flux) estimation from wave spectrum
(Shimura et al., 2022, JGR-Oceans)

7

𝐸 𝑓 =  𝐸଴𝑓ିସ 𝐸଴ =
4𝛽𝐼𝑢∗𝑔

(2𝜋)ସ

𝑈(𝑧) =
𝑢∗

𝜅
ln

𝑧

𝑧଴

𝑧଴ = 0.11
𝜐

𝑢∗
+ 𝛼

𝑢∗
ଶ

𝑔

The analytic expression of the wave 
energy spectrum in the wind-wave 
equilibrium range (Phillips, 1985)

The law of wall

Roughness length by the Charnock 
relation (Charnock, 1955) 
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Wind (Momentum flux) estimation from wave spectrum
(Shimura et al., 2022, JGR-Oceans)
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Dorsay et al., (2023)
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Reference wind speeds and wave simulations
 Reference wind data (Three data sources)

– Analysis data from Japanese Meteorological Agency’s Meso Scale Model (JMA-MSM)
• 1 hourly
• 5 km

– The multi-platform tropical cyclone surface winds analysis (MTCSWA) 
• US National Oceanic and Atmospheric Administration (Knaff et al., 2021). 
• The wind fields are objectively estimated using multiple satellite platforms (sounder data from 

six satellites and imagery data from four satellites)
• 3 hourly
• Since 7th September 2022

– Parametric tropical cyclone wind
• Holland (1980)
• Based on JMA bast track

 Wave numerical simulation
– WAVEWATCH III (ST4 switch)
– JMA-MSM wind forcing
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Conclusions
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