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Abstract: Three-dimensional (3-D) optimally-interpolated sea surface temperature (SST) field was produced by using
AQUA/AMSR-E satellite data, and its limitations were described by comparing the temporal average of sea surface
temperatures. The 3-D OI (Optimum Interpolation) SST showed a small error of less than 0.05°C in the central North
Pacific, but yielded large errors of greater than 0.4°C at the coastal area where the satellite microwave data were not
available. O SST composite around pixels with no observation due to heavy rainfall or cloudy pixels had estimation
errors of 0.1-0.15°C. Comparison with temporal means showed a tendency that overall OI SSTs were underestimated
around heavy cloudy pixels and smoothed out by reducing the magnitude of SST fronts. In the low-latitude areas near the
equator, O SST field produced discontinuity, originated from the window size for the OI procedure. This was mainly
caused by differences in the spatial scale of oceanic features. Internal Rossby deformation radius, as a measure of spatial
scale, showed dominant latitudinal variations with O(1) difference in the North Pacific. This study suggests that OI SST
methodology should consider latitudinally-varying size of window and the characteristics of spatial scales of oceanic
phenomena with substantial dependency on latitude and vertical structure of density.
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Fig. 1. Sea surface temperature (°C) images for ascending and descending passes of AQUA/AMSR-E for 3 days from 11-13
December, 2003. Each pass corresponds to (a) 11d 06h, (b) 11d 18h, (c) 12d 06h, (d) 12d 18h, (¢) 13d 06h, and (f) 13d 18h,

December 2003.
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Fig. 2. () Temporal mean of sea surface temperature (°C) in the North Pacific and (b) the number of sea surface temperature
data were used in average procedure. AQUA/AMSR-E SST data for 3 days (11-13 December, 2003) were used.
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Fig. 3. (a) 3-D optimally interpolated sea surface temperature (°C) of 3-day AQUA/AMSR-E data (11-13 December, 2003) and

{b) SST error (°C) distribution associated with the OI procedure.
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Fig. 4. Two-dimensional spatial spectra of (a) SST temporal mean (log SSTpea), (b) optimally-interpolated SST (log SST.;), and
(c) spectrum energy difference between (a) and (b), log SSTean—l0g SST:
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Fig. 5. Magnitude ("C/km) of two-dimensional gradient of sea surface temperature disribution from (a) temporal average and
(b) O1 procedure of AQUA/AMSR-E SST for 3 days {11-13 December, 2003), and (c) enlarged gradient map for the red-line

box in (b).
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tion radius. The radius data were obtained from Chelton et al. (1998).
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