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In order to extract the spatio-temporal characteristics of long-term variability of the net heat flux on the sea
surface in the East Asian marginal seas, empirical orthogonal function (EOF) analysis was conducted using data
set calculated every 12 hours interval during 1978-1995. Among the first three modes explaining 73% of the
total variance, the first mode having high peak at 1 year period indicates high variability area around the San-
dong Peninsula and central and northeastern part of the East Sea. In the second mode which has spatial distri-
bution of dipole type at the north and south, the peaks appear at 3.6 year and 2.3 year cycles. Time coefficient
of the second EOF is believed to have close relation with the El Nino and has out-of-phase variation with
NINO3 SST. Lagged correlation between NINO3 SST and time coefficient of the second EOF indicates four
month time delay in the NINO3 SST. In the third mode which has opposite sign at the east and west, the periodicity
of 69 year cycle has relatively clear appearance compared to other two EOFs. Also, high heat loss exceeding
800 W/m? in winter time occured at the south part of the Sandong Peninsula and Vladivostok. It reveals more fre-
quent occurrence of about two times at the Sandong Peninsula than Vladivostok. The event is concentrated in Jan-
uary at Vladivostok, but it occurs primarily in December and January at the Sandong Peninsula.
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Fig. 1. Map showing the study area.
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Fig. 2. Distribution of the mean (a) and standard deviation (b) of the
net heat flux over the East Asian marginal seas during 1978-1995.
The unit is W/m?”.
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Table 1. Properties of the first four eigenvalues of the net heat flux
over the East Asian marginal seas during 1978—1995

. Contributionto Cumulative
Mode Eigenvalue Error Total Sum (%)  Sum (%)
56815965.35 £700737.79 62.23 62.23
5721391.95  +70564.59 6.27 68.50
4127983.36  +50912.34 4.52 73.02
2574758.22  +£31755.69 2.82 75.84
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Fig. 4. Time coefficient of the first three EOFs of the net heat flux.
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Table 2. List of El Nino episodes compiled by Trenberth (1997)
during 1979-1995

Begining Month Duration(month)
1979. 1 7
1982.7 16
1986. 8 19
©1991.7 17
1993.2 8
1994. 6 10
4 ¥ ] i 1 1 1 T H 1 H 1) 1 1 1 1 1 1
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Fig. 6. Time series of the SST anomaly at the eastern equatorial
Pacific (NINO3) area.
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Table 3. Numbers of the event of severe heat transfer to the atmos-
phere exceeding 800 W/m®

Number of Event

Net Heat Flux
(W/m?) Area A (south of the Area B
Sandong Peninsula) (off Vladivostok)

~=1500 1 0
-1500~-1400 1 0
-1400~-1300 4 0
—1300~-1200 7 2
-1200~-1100 17 10
-1100~-1000 33 10
—1000~-900 73 37
—900~-800 74 35
~—800 210 94
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Fig. 10. Annual variation of the magnitude of the event of severe heat transfer to the atmosphere. a) Area A: south of the Sandong Peninsula,

b) Area B: off Vladivostok.
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