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In the East Sea of Korea the vertical structure functions of the temperature field were
evaluated and the characteristic thermal zone was classified by the use of the empirical
orthogonal function(EOF) method. The East Sea of Korea within the hydrographic lines
of 102~107 of the Fisheries Research and Development Agency of Korea(FRDA) can be
divided into three thermal regions by the characteristics of the vertical temperature
variability. They are the North Korean Cold Current{NKCC) region near the coast which
extends parallel to the north-south direction, the Warm-Core(WC) region which dominates
almost all the hydrographic stations of the Line 104 of the FRDA and occupies a few
stations of the Line-103 and -105 with its axis at the Line 104, and the East Korea Warm
Current(EKWC) region which is bisected into the northern and the southern part by the
WC region, respectively. Considering the two most important modes, 85.20~98.20% of the
total variance of temperature variation are explained in the NKCC region, 85.20~92.90%
in the EKWC region, and 83.50~91.70% in the WC region. The first mode has its peak
value at the surface with the annual cycle of variation. The spatial pattern of the first mode
portrays a coherent vertical variation in the EKWC region and a clear anti-correlation both
in the NKCC region and in the WC region where the zero-crossing depths are 100m and
200m, respectively. The second mode of the NKCC region is particularly noticeable, having
its peak at 100m with coherent vertical variation. To study the time dependency of the
vertical structure functions, the extended EOF(EEOF) method was used. The persistence
of the first mode is less than 4 months in the study area. The annual variation of the first
mode in the NKCC region is different from those in the WC region and in the EKWC

region.
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Table 1. Eigen value, sampling error, percentages, and cumulative percentages of total variance explained by the
first four modes of EOFs at 102-11.
Mode Contribution( % ) Cumulative sum(%) Eigen value Difference Error
1 6048 60.48 31.72 16.63 584
2 28.78 89.25 15.10 1048 2.78
3 8.80 98.05 4.61 3.74 85
4 1.67 99.72 88 87 .16
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Fig. 2. Vertical profiles of long-term(10 years) mean temperature with the standard deviation at 106-4(the left),

104-11(the middle) and 102-11(the right).
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Fig. 3. Three ‘most important’ empirical orthogonal functions at 102-11, together with its corresponding time
coefficients. Functions are based on departures from long-term mean. Tics in the time series identify
February of the respective year starting with February 1975 and ending with October 1984.
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Fig. 4. Three ‘most important’ empirical orthogonal functions at 106-4, together with its corresponding time
coefficients.

Table 2. Eigen value, sampling error, percentages and cumulative percentages of total variance explained by the
first four modes of EOFs at 106-4.

Mode Contribution( %) Cumulative sum( %) Eigen value Difference Error
1 82.49 82.49 32.06 25.90 6.17
2 15.83 98.32 6.15 5.67 1.18
3 1.25 99.57 A48 33 .09
4 .39 99.95 15 14 03
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Fig. 6. Typical vertical structure functions at three
different regions(EKWC including 102-11,
NKCC including 106-4, and Warm Core region
including 104-11, respectively) considering
the first two EOFs.

Table 3. Eigen value, sampling error, percentages and cumulative percentages of total variance explained by the

first four modes of EOFs at 104-11.

Mode Contribution( %) Cumulative sum(%) Eigen value Difference Error
1 55.89 55.89 30.19 14.61 5.61
2 28.85 84.74 15.58 9.99 2.89
3 10.34 95.08 5.59 3.27 1.04
4 429 99.38 232 223 43
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Table 4. Percentages of variance explained by the first
two EOFs, considering all station of each
thermal regime.

Thermal Regime Explained Variance

NKCC Region 85.20~98.20%
EKWC Region 85.20~92.90%
Warm-Core Region (ggig:gégg‘%)

The parenthesis including the third mode.
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Fig. 9. Year to variation of temperatures of FRDA St. 102-11.
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