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ABSTRACT

Spatio—temporal vanabilities of sea surface pressure and surface
wind in the seas adjacent to Korea are studied based on ten years long
time series, 1978-1987.

The surface pressure and wind sampled at 12 hours interval were
spatially smoothed using values of eight neighbouring grid points,
which reduced small scale fluctuations. The time series data were then
low-passed by a 29 days moving average to investigate their temporal
variabilities whose period was longer than a month. The empirical
orthogonal function (EOF) analysis of the low-passed time series were
performed to identify the spatio-temporal characteristics of the surface
pressure and wind.

Mean surface pressure, maximum in the Bohai Bay, decreases
gradually toward the East Sea and East China Sea. The spatial pattern
of standard deviation has a distribution similar to that of the mean
surface pressure such that it diminishes from the northwest part of the
study area to the southeast. Most variance of the surface pressure is
mainly due to the seasonal variability and the first EOF mode explains
about 90 % of the variance.

East-west (EW) wind is also spatially variable. Phase of the mean
EW wind in the East Sea and Yellow Sea is opposite to that of the
East China Sea, and the wind is the most weak in the Yellow Sea.
The standard deviation, larger than 3.0 m/s everywhere in the study
area, exceeds the mean speed. The variance is explained mainly by the
lowest two EOF modes. The prominent periodicity appears at 1 cpy for
the first mode, and 0.5 and 1.0 cpy for the second mode. The half year
periodicity may reflect frequent passages of moving atmospheric
pressure system from west to east.

The north-south (NS) wind is spatially variable as the pressure and
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EW wind. Northerly wind is prevailing in seas adjacent to Korea, but
southerly wind in the open sea very far from the Japanese islands. The
standard deviation is important with a value larger than 2 m/s,
exceeding the mean speed. High variability is located in the northern
East Sea and northern East China Sea. The time function of the first
EOF mode suggests the important contribution of one year periodicity
to the variance.

Our general conclusion is that the surface pressure and wind
system in the seas adjacent to Korea is spatially very variable, with

prominent seasonal variability.
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Fig. 6. Time coefficient of empirical orthogonal functions for the surface

atmospheric pressure, 1978-1987. (a) first mode, (b) second

mode, and (c¢) third mode.
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Fig. 11. Standard deviations of north-south surface wind, 1978-1987.
The unit is cm/s.



o gRE YA 1 m/s oAz Zsick 15 m/s
ZFol TR, T8 B, 12gla T3 EFH A
Bl St QAT YA FFAGY ulEe] ul¢ HEge & F

g5 AT EEHA (3™ 1ID= B3 150° olFAHE AT
QA 20 m/s ooz HFIEHEGD AN FA HEFTH
nhA7EA 2 AP Fe] Asit EREUXE FHY FEIHE AT
A HollA FEHYS EEXEE BAY 53 FIFAZF Hud 23
Y 3 FFI EFAHY, Tz B EFHQME HAR
A2 32 m/s olE EJdo W FFAEY Huidol A
hEolA " Do FHFolA HAZE 20 m/s °lR AZBE T
FdHe 2 Aot

A2 A A8 Augdse m5d 54

Jim

HAFY AFEEX FA4LE BYslr] s AL3FHe=
HEF AP E AR AEC 299 o|FHF (29 day moving averaging)S
L35t 109 7AY Asz APt AR E A52RE A¥FH
Angse 2= EA4L AHHETH

7}, 3/ (Eigenvalue)

E 25 A AT 35 AT B4 (vardance)ol i3 =
N zeltt. FA AT A Al 1 Rt AARARY] 461 %E,
a3z Al 29 Al 3 BEJE 2] 303 % 63 %S A9 oA
MY m=rt B4 827 %E ABIc. W, duridy 48
ANZHE g A 1 229 JAdEE 46 %ol EFASIA| T A 2 B2
NAEE 30 %ol gtk k] Ba4te] giREL A 13 A 2 =)
o3 764 %7t ARE H G5 AT B Al 1 REY rdxrt
771 %2 24tel dEES Z2As Al 29 A 3 2E7F &) 66 %<

_36_



39 %ol EWsTh AEHOT FA AFFL A 3
MES ZASM A 3EREE Hgd 9¥¢ s wE, 9¥ HYE9
B AEL A 1 BEe) s AuEo

Table 2. Percentage and cumulative percentage of the total variance
explained by the lowest three modes of empirical
orthogonal functions for the east-west and north-south

components of surface wind.

Contribution (%) Cumulative Sum (%)
Mode - mmmmmmmmmm e
E-W wind N-S wind E-W wind N-S wind
46.1 77.1 46.1 77.1
2 30.3 6.6 76.4 83.7
3 6.3 39 82.7 87.6

v, /%4 (Eigenvector)

A S4Fel tig Al 1 EOF 2= (2¥ 12)= &4 o widx
AsAT g GG 2EAel 42 W BEE pET)
GAZA FFol AdEHA FFHGAM= AMFol FHe A
£tk Al 1 B9 Juste GAAFAAE dis Y, RF5AYGAAAE
E7tol 2ol A vehdT "}—4 30 %= A9gsls A 2 2= (ad 13)9
FAML dAZ T-H wPez BRIt glon HY 4°F rFoR
F37} upgch HUA= '%-r] 30°, &7 140° - 150° xSt lew
g3 Hog Z4E Zadt Al 3 EE (¥ 149 FI7t G
Golx o] HE ohEs SAMS oA GARALdA 2Agges



T 23 456 7 8 9 101112131415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

EIGEN VECTOR(MODE 1)
(U-COMP.)

BNV e NN -

4P N

3P

150° E

Fig. 12. The first mode of empirical orthogonal function of east-west
surface wind, 1978-1987.
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Fig. 13. The second mode of empirical orthogonal function of east-west
surface wind, 1978-1987.
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Fig. 14. The third mode of empirical orthogonal function of east-west
surface wind, 1978-1987.
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Fig. 15. The first mode of empirical orthogonal function of north-south
surface wind, 1978-1987.
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Fig. 16. The second mode of empirical orthogonal function of

north-south surface wind, 1978-1987.
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Fig. 17. The third mode of empirical orthogonal function of north-south
surface wind, 1978-1987.
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Fig. 18. Time coefficient of empirical orthogonal functions for the
east-west surface wind, 1978-1987. (a) first mode, (b) second

mode, and (¢) third mode.
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Fig. 19. Spectra of time coefficients of east-west surface wind,
1978-1987.
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Fig. 20. Time coefficient of empirical orthogonal functions for the

north-south surface wind, 1978-1987. (a) first mode, (b) second

mode, and (¢) third mode.

__117__



—— 1st MODE
--- 2nd MODE
e e 3rd MODE

1T rrrrm

T T T T rIiry

T T T 17777

T LR RLAL]

T 1 T 1T 1110(

90%

SPECTRAL DENSITY/(cpd)

T

1 ! 1ol 1 1 1)t 1 &1

10 1072 100
FREQUENCY (de)

Fig. 21. Spectra of time coefficients of north-south surface wind,
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