Effects of ocean eddies on surface
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1. Introduction
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Using the daily wave field simulated by
WAVEWATCHIII and daily wind field of
CCMP in the East China Sea from 1993 to
2011, analysis shows that the correlation
with one day lead by wind is more

meaningful. (Zhou et al., 2020)
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The CFOSAT simultaneously observed the wind fields, nadir SWHSs and
wave spectrum parameters (SWHs, wave direction and wave length)
during typhoon Lingling (2019) at 10:22 UTC on September 4

The observed SWHs were over 5 m on the right side of the typhoon track
for wind speeds over 14 m s, The dominant waves had wavelengths of
150 — 180 m, and propagated eastward.(Xu et al., 2019)
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the spatial variability at 100 km
scales is 4 times higher than in
the model without currents (in
black): in other words, currents
account for more than 75% of
the spatial variability of wave
heights at scales of 100 km in
the model.

(Fabrice et al., 2017)
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(D A significant reduction of Hs (11-15%) due to effects
of currents on waves occurs on the RHS of the hurricane
track.

(2) The dominate mechanisms of the WCI on waves
include the current-induced modification of wind energy
input to the wave generation, and current-induced wave
advection and refraction.

(Wang et al., 2016)



Previous theoretical/numerical studies have shown that balanced eddies have effects on generation,
reflection and dissipation of gravity waves in geostrophic flow (Lighthill, 1952; Ford, 1994)
Gravity waves may also have effects on eddy or vortex structure (Wang and Tan, 2007)

When the IGWs propagate into the vortex, the vortex could be deepening and the wind structure of the

vortex could become asymmetric

As the IGWs leaving the vortex , the initially symmetric IGWs take on asymmetric structure
the wave-vortex interaction is related to the initial structure, strength and propagating direction of the

IGWs and the characteristics of vortex.
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The South China Sea (SCS) is characterized by frequent occurrence of energetic mesoscale eddies.
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Study area: the South China Sea

Method: statistical analysis
Corresponding

Purpose: wave characteristics in
eddies from simultaneous CFOSAT
observation and altimetry data



3. Effects of eddy on waves
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3. Effects of eddy on waves ¢ sungh
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Rms of wave
direction(® ) 319
Strong eddies Difference of swh (m) 1.06 0.41 1.0
Error percentage of swh 14% 5% 16%
Rms of wave 123 115 17.6
direction(® )
Weak eddies Difference of swh (m) 0.15 0.1 0.1
Error percentage of swh 7% 7% 8%
Rms of wave 10.9 11.3 23.89
direction(® )
Total Difference of swh (m) 0.30 0.15 0.36
Error percentage of swh 8% 5% 11%



Correlation coefficient
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Conclusion

1. The statistical results show that the significant wave heights (SWH) at the
Inside the eddy are generally higher than that outside the eddy. The error
percentage of the SWH variation is around 8%.

2. The wave propagation directions change significantly at the eddy edge
where submesocale frontal processes occur, and the error percentage of the
SWH variation is around 11%.

3. According to the result of Correlation coefficient, the effect of winds on
surface wave is more significantly. Eddies, leading to convergence or
divergence of sea water affect the upper wind field, as an indirect role.



