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A Study on the Relationship between Sea Surface Temperature,
Sea Surface Air Temperature and Sea Surface Winds Using Ship-Collected Data

in the Western Seto Inland Sea, Japan
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Using ship-collected field data from the western Seto Inland Sea in Japan, we investigated the relationship between sea
surface temperature (SST) and sea surface air temperature (SSAT), and that between SST and sea surface wind speed. We found
a significant correlation between SST and SSAT. Since the horizontal gradient is larger in SST than in SSAT and the horizontal
gradient of SSAT is larger over the sea than at land stations, we concluded that the spatial variation in SSAT is caused by that in
SST. On the other hand, we did not find significant correlation between SST and sea surface wind speed observed at the same
place. However, we found a significant correlation between SST and wind speed observed at sites in terms of their distance in
the downwind direction. This result suggests that the response of sea surface wind to spatial variation in SST needs time. The

different response times of SSAT and sea surface wind speed to SST may be attributable to different physical processes involved

in the response.
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The response of SSAT to SST is caused by air-sea heat exchange, but the response of sea surface wind to SST
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Fig.1 Study area. The ship trajectory is denoted by different
types of lines that are classified as spring (April —June),
summer (July — September) and fall (October — December).
AMeDAS stations within Skm from the coastline are
denoted by open circles. “Mori Port” is the home port of

RV ISANA.
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Fig. 2  Climatological SST over the western Seto Inland Sea for each month from April to December.
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Fig.3 Frequency distributions of SST gradient magnitude (5) for each month. The data with a

gradient magnitude of less than 0. 01C km~! were not included. N in each panel denotes the

data number.
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Fig.4 The same as Fig. 3, but for sea surface air temperature (SSAT) gradient magnitude (3).
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Fig.5 Scatter plot of spatial deviations of SST versus that of
SSAT. Gray line is regression line that passed the 95%

confidence level.
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Fig.6  10-minute-averaged wind roses observed by ISANA over the sea. The subdivisions of wind roses denote the
wind directions, and the gray colors indicate the wind speed. There are sixteen wind directions and three wind

speed levels. The acreage of subdivisions denotes the occurrence frequency for a given wind direction and speed.
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Fig.7 The same as Fig. 6, but for the averaged winds observed at all the coastal AMeDAS stations shown in Fig. 1.
The time of data used in Fig. 7 is the same as that in Fig. 6.
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Fig.8 (a) Correlation coefficients between SST gradient magnitude and wind speed gradient with and

without lag (denoted by white and black bars, respectively). The correlation coefficients that do

not pass the 95% confidence level in the case without lag are not shown here; the correlation

coefficients with a lag distance longer than half of the cruising distance are also not shown here.

All the correlation coefficients were calculated only for the continuous cruising case in which the

stop time was less than ten minutes.

(b) Continuous cruising distances (gray bars) and lag distances

(dots) corresponding to maximum correlation coefficients.
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