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Abstract A suite of high-resolution satellite and reanalysis data are used to investigate the coupling relationships
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sea surface temperature (SST) and wind speed at 10 m over eddies on a daily time scale, which indicates that not only

oceanic but also atmospheric forcing exists in mesoscale oceanic eddies. When SST is in phase with sea surface wind

speed for warm (cold) eddies, upward (downward) net heat flux enhances, total cloud cover and precipitation increase

(decrease); the sea water temperature anomalies and current curls enhance, and thus warm (cold) eddies are relatively

stronger. All of these changes indicate the ocean-to-atmosphere forcing to a certain extent. In addition, when SST is in

opposite phase with sea surface wind speed for warm (cold) eddies, downward (upward) net heat flux enhances, total

cloud cover and precipitation decreases (increases) with positive (negative) anomalies of geopotential height and air

temperature at the low-middle levels, and negative (positive) anomalies of relative humidity. Moreover, the sea water

temperature anomalies and current curl are weakened, and warm (cold) eddies are relatively weaker. All of these are

conducive to the maintenance of warm (cold) eddies under clear (rainy) sky, indicating the atmosphere-to-ocean forcing

to a certain extent.

Keywords Subtropical North Pacific, Mesoscale oceanic eddies, Air—sea relationship
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a) Annual mean of the high-pass filtered (40-300 days) EKE (Eddy Kinetic Ener; shadings; units: m? s %) over the North Pacific and (b) seasonal
g ! y 2y g

variation of area averaged EKE in the subtropical North Pacific from 2002 to 2009. Annual mean of the daily data and 33-day running mean are denoted by

dotted and solid lines, respectively
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Fig. 2 Distribution of eddies in the subtropical North Pacific on Aug 7, 2005. Centers (shapes) of warm and cold eddies are indicated by red and blue dots

(solid lines), respectively. Velocity derived from SST data are denoted by vectors. SST anomalies with the zonal 8° (longitude) moving average removed

(units: °C) are denoted by shadings
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Fig. 3 Scatter plots of sea surface wind speed anomalies and background wind speeds for (a) warm and (b) cold eddies over the subtropical North Pacific in

the summer. Values of sea surface wind speed anomalies corresponding to +0.5 times standard deviation of mean sea surface wind speed anomalies over
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Fig. 4 Composite maps of SST anomalies (contours; units: °C) and QuikSCAT wind speed anomalies (shadings; units: m s™') at the height of 10 m for (a, b)

warm and (c, d) cold eddies. Fig (a, ¢) corresponds to the eddies of which the SST anomalies is in phase with sea surface wind speed at the height of 10 m. Fig
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the 95% confidence level (the same hereinafter)
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