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Spatial patterns and secular trends of wind energy input into the surface layer in the South
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Abstract: Sea surface wind is not merely a major driving force to the upper-ocean currents; the wind energy input is the main
source of mechanical energy to keep these currents moving. To analyze the secular trend of wind energy input into the South
China Sea (SCS), we calculate the wind energy input into the surface current, surface geostrophic current and surface
ageostrophic current from 1901 and 2010 by using SODA (v 2.2.4) data. The results show that during the past 110 years, the

trend of the wind energy input into surface current, surface geostrophic current and surface ageostrophic current decreased on
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the whole. The reducing amplitude is 56%, 65% and 49%, respectively. The dominant factor is the decline of wind stress

(about 35%). Due to the monsoon systems, seasonal variation of wind energy input into the SCS is significant. In winter, the

wind energy input is the strongest, mainly in the north and west parts of the basin, and the shape of energy input distribution is

like a “boomerang.” Our results have some implication for further understanding SCS circulation in terms of energy.
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Fig. 1 Time evolution of wind energy input into the South China Sea from 1901 to 2010. Red curves denote energy input into

surface current, green curves denote energy input into surface geostrophic current and blue curves denote energy input into
surface ageostrophic current at (a). Dotted curves are the yearly mean signals, and solid curves are 10-year smoothed signal.
Their monthly energy inputs are showed in (b), (c) and (d), respectively
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Fig. 2 The time series of wind energy input and relevant variables in the South China Sea: wind energy input into surface
geostrophic current, surface ageostrophic current, wind stress, and surface geostrophic current velocity. Dotted curves are the original
signals; dashed and solid curves are the trend of the whole time series. All variables are the South China Sea area-sum results
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Fig. 4 Spatial distributions of monthly wind energy input into surface geostrophic current in the South China Sea. Black
vectors denote wind stress, and green vectors denote surface geostrophic current
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