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Correlation between Temperature at Surface Layer and Sea
Surface Dynamic Height in the Western North Pacific’

Hiroyuki YORITAKA*
Abstract

Correlation between temperature at surface layer (Om, 100m, 200m and 400m depth) and sea sur-
face dynamic height is examined in the western North Pacific and its adjacent seas. Multiple cor-
relation coefficients calculated from available hydrographic data exceed 0.9 in the Japan Sea and at
the south of 40N in the Pacific, while correlation is lower in the Okhotsk Sea and at the north of
40N in the Pacific. It is found that variation of sea surface dynamic height is almost explained with
variation of temperature at surface layer in the Japan Sea and in the western subtropical gyre of
the Pacific. Residuals in sea surface dynamic height estimated with multiple linear regression of
temperature at surface layer are 4-5cm at 20-35N, 7cm at 35-40N in the Pacific and 2cm in the
Japan Sea. It is shown that sea surface dynamic height could be reliably calculated with multiple

linear regression of temperature at surface layer for these regions.
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Fig. 1 Hydrographic stations deeper than 1000db
quality controlled in HydroBase.
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Table 1 Number of data, single correlation coefficient
hetween sea surface dynamic height and tem-
perature at Om, 100m, 200m, 400m depth, mul-
tiple correlation coefficient and residual in sea
surface dynamic height estimated with multi-
ple linear regression of temperature at surface
layer for each region.

n | 000 | 100 | r200 [ (400 | r | rms{mm)
Pagific 13285 073 | 0881 093 | 097 | 098 94
Japan Sea 640 0591 092 | 080 055 097 31
Okhotsk Sea| 248 005] 035| 0.41 | 030| 052 42
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Fig. 2 Relationships between temperature at surface layer Om, 100m, 200m and 400m depth) and sea surface

dvnamic height in the Pacific (left panels), the Japan Sea (iniddle panels} and the Okhotsk Sea {right panels).
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Fig. 3 Distributions of residuals in sea surface dynamic height estimated with multiple linear regression of temper-
ature at surface layer for latitude {upper panels), longitude (middle panels) and month (fower panels) in the
Pacific (left panels), the Japan Sea (middle panels) and the Okhotsk Sea (right panels),
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Fig. 4 Single correlation coefficient between sea sur-
face dynamic height and temperature at Om
depth (upper panel), 100m depth (lower panel)
for each region and month. Upper limit denotes
the Okhotsk Sea, lower limit denotes the Japan
Sea in each panels. Correlation coefficient con-
toured with interval of 0.1.
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Fig. 5 Same as fig. 4, except for temperature at 200m
depth (upper panel), 400m depth (lower panel).
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Fig. 6 Multiple correlation coefficient between sea sur-
face dynamic height and temperature at surface
layer (upper panel) and residuals in sea surface
dynamic height estimated with multiple linear
regression of temperature at surface layer (lower
panel) for each region and month. Correlation
coefficient contoured with interval of 0.1, residu-
als contoured with interval of 10mm.
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Fig. 7 CTD stations at the south of Kyushu.
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Fig. 10 Same as fig. 8, except for the south of
Hokkaido.
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