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Study on Relationship between Surface Wind and Sea Surface Temperature Fields
in the Northwestern Pacific using High Resolution Data
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Abstract

Surface wind/wind-stress gridded data with high-spatial resolution are constructed by satellite scatterometer
data and used to investigate whether there is a new type of relationships between surface wind and sea surface
temperature fields in the northwestern Pacific region. The new data set of wind/wind-stress has spatial resolution
of 0.5°X0.5° grid, which is higher than that of the previous one (1°x1°) to detect detailed spatial features in the

Kuroshio region south of Japan.

Results reveal that in the 12-month averaged (March 2003 to February 2004) field, areas of positive wind-stress
curl and strong wind speed are found near the Kuroshio path south of Japan, and they have significantly high
correlation with sea surface temperature anomaly (SSTA) field. These suggest a new type of ocean-atmosphere
interaction mechanism that the ocean plays an active role rather than a passive one considered previously. Similar
comparisons made for different time-averaged fields exhibit no evident relationships between the wind-stress curl

or wind speed and SSTA.
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Table 1. Statistical values (correlation coefficient, mean difference and root-mean-square (RMS)
difference) for the zonal and meridional components of wind stress between the KEO buoy and

Qscat (J-OFURO) 0.5° product.

vs KEO Corr. Coeff Mean. Diff (N/m?) RMSD (N /m?
Zonal Wind Stress 0.87 0.014 0.03
32N144W
Meridional Wind Stress 0.80 0.003 0.02
vs NDBC Corr. Coeff Mean. Diff (N/m?) RMSD (N /m?
Zonal Wind Stress 0.95 0.002 0.015
43N130W
Meridional Wind Stress 0.97 —0.013 0.022
Zonal Wind Stress 0.98 0.004 0.011
46N131W
Meridional Wind Stress 0.98 —0.006 0.018
vs TAO/TRITON Corr. Coeff Mean. Diff (N /m?) RMSD (N /m?)
Zonal Wind Stress 0.97 0.004 0.006
0 180W
Meridional Wind Stress 0.92 —0.001 0.015
Zonal Wind Stress 0.93 —0.005 0.013
SN170W
Meridional Wind Stress 0.92 0.000 0.010
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Figure 1. Time series of the zonal(a) and meridional (b) components of wind stress. Thick solid, broken and thin
solid lines depict values by the KEO buoy, Qscat 1-degree and Qscat 0.5-degree products, respectively.
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(a) Annual mean SST (Mar 2003-Feb 2004)
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(b) SST anomaly from zonal mean (Mar 2003—-Feb 2004) (°C)
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Figure 2. Distributions of 12-month average (March 2003 to February 2004) field(a) and SST anomalies in which
zonal means are removed(b). These are derived by the Merged SST (sea surface temperature) data set.
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Figure 3. Distributions of 12-month average (March 2003 to February 2004) fields. Wind-stress curl(a) and wind speed (b)
are indicated by contours, and SST anomalies in which zonal means are removed are depicted by colors.
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Table 2. Correlation coefficients between wind stress curl
and wind speed fields and sea surface temperature
anomaly field. They are calculated for 3-month
averages and yearly average.

Wind-stress curl Scalar Wind
3-5 0.35 0.15
6-8 0.52 0.55
9-11 0.17 0.75
12-2 0.40 0.13
yearly 0.54 0.39
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Figure 4. Scatter diagrams between SST anomaly and wind-stress curl(a) and between SST anomaly
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and wind speed (b) in 12-month average (March 2003 to February 2004) fields. The values in
areas west of 145°E and east of 145°E are marked by open circles and crosses, respectively.
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(a) Wind-stress curl & SST—anom (Sep 2003—-Nov 2003) (*c)
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Figure 5. The same as Fig. 3 except for 3-month average (September to November 2003) fields.
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Figure 6. The same as Fig. 4 except for 3-month average (September to November 2003) fields.
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(a) Wind-stress curl & S5T—anom (Dec 2003-Feb 2004)
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(b} Wind-speed & SST—anom (Dec 2003-Feb 2004)
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Figure 7. The same as Fig. 3 except for 3-month average (December 2003 to February 2004) fields.
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Figure 8. The same as Fig. 4 except for 3-month average (December 2003 to February 2004) fields.
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