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Abstract

Recent studies revealed that an atmospheric boundary layer responds significantly to spatial variations of sea
surface temperature (SST).Here we investigate responses of an air-sea coupled boundary layer to diurnal vari-
ations in solar radiation, by conducting one dimensional numerical experiments and analyzing moored-buoy
data and satellite data. Significant responses of the coupled boundary layer (SST and sea surface wind (SSW))
are identified in both observed buoy data and numerical experiments. Satellite data show significant depend-
ence of diurnal amplitude of SSW variations on latitude and season. Numerical experiments suggest that this
dependence is related to latitudinal difference in mean wind speed and mean heat flux between atmosphere

and ocean.
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Fig. 1 Time series of (a) heat radiation (SR+LR), (b) sea surface
stress, (¢) sea surface wind speed and (d) sea surface current
speed. Black and gray lines are DH and NH experiments, re-
spectively. Dashed line indicates mean value of DH experi-
ment.
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Fig, 2 Time series of (a) heat radiation, (b) sea surface tem-
perature (black) and surface air temperature (gray), (c) sea sur-
face wind speed and (d) sea surface current speed. (Left) Ob-
served data at KEO. Band-pass filter (24 +- 1.5 hour) was ap-
plied. (Right) Corresponding numerical experiment. Time at
which each value becomes largest is indicated for each time se-
ries.
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Fig. 3 Distributions of (a) delta SST, (b) delta SSW and (c) fre-
quency of large diurnally eycling days (days per month).
(Upper) January, (Lower) July. Shaded area indicates the area
of no diurnal cycles, due for example to high wind speed and/or
thick cloud (weak solar radiation).
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