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Background

In traditional models, the ocean-side stress is

— T ‘J‘/illd assumed to identical to the air-side stress, in
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terms of magnitude and direction.

Ta — Toc

In reality:
air-side stress Wave supported stress

Ta = Toc T Tw T Tds
Ocean-side stress Stress from waves to

current through breaking

In which areas do the differences between air-side and ocean-side stresses
become significant?

Do the air-side stress directions always align with the mean wind direction, as in
the bulk formula? Do the misalignhment between wind and stress affect TCs?




Difference between water and air-side stress

Based on 20 yr IOWAGA wave hindcast data
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The buffer role of waves on the wind stress distribution is smaller when checking the time mean.
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Difference between water and air-side stress

Based on 20 yr IOWAGA wave hindcast data
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The buffer role of waves on the wind stress distribution is smaller when checking the time mean.

It does not mean its influence is small on ocean simulations
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Difference between water and air-side stress
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The misaligment between T, and T,
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Difference between water and air-side stress
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Difference between water and air-side stress
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Based on high resolution simulation with domain covering the Baltic Sea




Difference between water and air-side stress
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Influence on cyclone simulation

o~ viscous stress
The air-side stress is estimated by: Tyq = Ty, + T wave-induced stress
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Influence on cyclone simulation
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Influence on cyclone simulation

azimuthal tangential wind
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Can current fully coupled model capture those influence?

Some things that we need to keep in mind:

1) the wind stress calculated in the atmosphere considering
the stability influence

K

- z{ln(zfzo)—wm(zlﬂ)}z T

G =

(1 — 70 /7a)/?

2) wave model usually does not consider the stability
influence on the stress

3) coupling time step is usually larger than 10min

sl Alr-side stress estimated in atmospheric models may differ from
that estimated in wave models




Percentage of occurrence (%)
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Conclusions

.Waves play a redistribution role in the air-sea momentum flux, more
significantly in the windy oceans in middle and high latitudes than that in the
oceans in the tropics.

.The most significant difference between air- and water-side stress is under
relative low winds and large wave age.

.Intensity of tropical cyclones is sensitivity to the stress direction.
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Thanks for your attentions!

Questions and comments?
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