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A study of relationship between
Meteorological factors and Ocean conditions in

the West Sea of Korea in winter.

Woo Jin Go

Interdisciplinary Program of Fisheries and
Oceanography, Graduate School,
Pukyong National University

Abstract

This study was conducted to find out the effects to ocean conditions
and relationship coean and meterological factors when cold and dry
continental air mass through the West Sea in winter

I used oceanic data of salinity and sea water temperature (SST)
which they observed for 42yrs (1961~2002) from 6 serial lines and 51
station by NFRDI (National Fisheries Research and Development
Institute) and also be used the data of air temperature, atmospheric

pressure, relative humidity, precipitation, snowfall, and wind in the



western region of Korea by KMA (Korea Meterological adminstration)

The changes of ocean conditions during the winter season effect the
coast more than open sea. And sea surface temperature (SST) of the
open sea during the February is 3~4C lower than December but SST
fo the coast is dropped up to 6°C. And the salinity, there were not
much difference between other sea areas except southern sea of
Mokpo.

Relationship between the air temperature (AT) of the coast region
and SST of the coast that when the At goes high then the SST went
high at the same time. Also when it goes down they went down at the
same time. A correlation between the AT of the coastal region and SST
of West Sea is r=0.64, and correlation is more occurred at the coast
than the open sea. SST of open sea can change by latent heat (Qs) and
sensible heat (Q.), when the open sea lose its heat by Q; and Q. then
SST goes down. And when they get the heat then the SST goes up.

Between the AT of the coastal region and salinity, when the AT
goes high then salinity go high and when it goes down then AT goes
down too. And correlation between the AT of the coastal region and
SST of West Sea is r=0.54, and correlation is more occurred at the coast
than at the open sea. Precipitation during the summer seasons
(June~September) effected correlation more during February (r=-0.58)
of coming yr than during Octobe (r=-0.06) and December (r=-0.19).

Route of continental high atmospheric pressure can cause effect on

_xi_



snowfall at the west (Inchoen, Gunsan, Mokpo) of the Korean
Peninsula. The continental high atmospheric pressure extend from the
southern China to western coastal region of the Korean Peninsula
during the December, and it extend from the north side of China
through Bohai Sea and Raodong Peninsula to central area of the
Korean Peninsula during the February. so the snowfall at Inchoen is
more during February than December, the snowfall at Gunsan and
Mokpo is more during the December than February.

The heavy snowfall at the western coastal region of Korea causes by
loss of the heat from the ocean to air when it's higher than 100 W/m’.
Also it can happens when the arrangement of continental high
atmospheric pressure and low pressure is western high aomoshperic
pressure and eastern low. Also front formed at the Korean Peninsula
or West Sea, and it can happens when the wind blow from the North
or North West at the speed of 4~8m/sec. There were not much

relation between salinity and snowfall.
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Fig. 1.1. Location and bathymetry map of the Yellwo Sea (Peng
et al, 2004).
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Fig. 2.1. Location of the oceanographic (NFRDI) and meteorological

(KMA) stations used for studies. Line (A), (B), (C) and

(D) denote northern line, southern line, eastern line,
western line respectively. (NFRDI is National Fisheries
Research and Development Institute, KMA is Korea
Meteorological Administration)



Table 2.1. Number of serial oceanographic

observation in the

West Sea of Korea from 1961 to 2000
. Station

Month | Line =TT 05 T o4 | 6 ] 06 ] 07 | 08 | 08 | 10
307 32 32 31 32 31 32 31 31
308 33 33 33 32 33 31 32 31 32 31
Feb. 309 33 33 30 31 30 30 29 30 30 29
310 32 31 32 31 32 31 31 31
311 31 32 33 33 31 31 31
312 33 33 33 33 33 31 31 30
307 33 34 34 34 34 33 32 32
308 35 38 38 36 37 36 36 34 32 32
Apr. 309 39 39 39 38 36 38 36 34 32 32
310 39 40 38 39 37 34 33 33
311 39 39 37 37 36 33 32
312 38 38 38 38 38 35 33 33
307 33 34 34 34 34 34 33 33
308 36 37 38 37 36 35 36 34 34 33
Jun 309 36 36 35 35 35 35 35 34 34 33
’ 310 36 37 36 35 36 34 34 33
311 38 37 37 37 37 36 33
312 37 37 37 37 37 35 34 33
307 35 36 35 36 35 36 33 33
308 36 36 37 35 37 35 37 35 37 34
Aug. 309 38 38 37 37 37 36 35 36 35 34
310 36 35 36 35 35 34 36 35
311 36 36 36 36 36 35 34
312 36 36 36 36 36 35 35 34
307 35 35 35 35 35 34 34 34
308 36 35 36 36 36 36 35 35 34 34
Oct. 309 36 36 35 36 36 36 35 33 33 33
310 34 34 34 34 35 33 33 33
311 35 35 35 35 34 33 33
312 36 | 36 | 36 | 36 | 36 | 34 | 34 | 34
307 28 29 28 28 29 27 28 27
308 28 28 28 29 28 29 29 28 27 27
Dec 309 30 31 31 31 30 31 29 28 28 28
' 310 29 29 30 28 29 28 27 27
311 31 33 32 31 28 27 28
312 33 34 34 33 32 29 28 28
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Fig. 3.1.3. Horizontal distribution of bi-monthly mean sea surface
temperature (SST) in the West Sea of Korea from 1961 to
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Table 3.1. Correlations of air temperature anomaly in the western
coastal region of Korea and SST anomaly in the West
Sea of Korea from 1992 to 2002

Area

. Coastal station Center station |off shore station
Region

Inchun 0.56(307-03) 0.46(307-07) 0.29(307-10)

Gunsan 0.63(309-01) 0.39(309-05) 0.16(309-10)

Mokpo 0.91(311-04) 0.41(311-07) -0.03(311-10)

- 44 -



323, EWsed BAd&n AA%e) BaAA

AAA Y F1e3 FByol Re ARNA e FFL

As;
12

&7 93t 71 Qs AA™<Q 307-10, 309-10, 311-10 F o
FEETH FEES AN, 2 FEET dES Fo HAY F
< HAE Bl o(Fig. 3.2.5).

30749 A, WEETH &) 3t d&4do] Bd 19%4
d, 20001, 20019l o] S HAE Holn lon, &
Aol AW 19963, 19981, 1999'd, 20023l ¥e] HAE B
oli Slth

309418 1992, 1993\d, 1997'd, 200 dd] G&Ao] B o] A

X

719 £ 29 HAES Bgon, 199, 19991, 20013, 2002
Holl d&dol A e 49 HAsE YeERlo

31142 1994, 19963, 1998:do] A&4o] Wil o] A|7]9
2o HART Fe Lo HIE Itk =3 19993, 2002
dol= E€&40] A1 22 49 HAE Holxu Yo

ol¢} o] YoM AT EAFLTY] TBEAo] TA
Uetgtow, 8453 g4 o A diviZe] d&alo]

GFe BEHGEO7H)NN &

L
)
>4

It
HI
E
;0

324 RUGEH 727 AAA
Fig. 3.2.62 A AMsjAMAHY 7|3 THEEHS] AAE
mtetstz] $18te] 199237 2002 71A] 1197 2€9] 1A, 41

_45_



60
£ —_
£ @
= £
20 >
E 2
s 7 2
< 20 e
g [p)
5,, 40 16 @
) 24
60 - 24
= —0—309-10Qe+Qs
§ 4 | —&—30%10SST | 16 5
c_? /A"“ [}
g 0 1 ! i 1 | | 0.0 g
c
S | A\‘\/ \/\/X\of \/\ | 08 §
T 4| 1 .16 &3
e}
-0 24
< 60 —0—311-10Qe+(B 24
E 40 r —&—311-10SST 1.6 3
2 108 -
= ©
‘é 0 00 E
=t
S 20 | 108 ®
e >
¢ @ 1-16 &
I & 24

2 9B H 95 9% 97 98 9 00 01 2

Year

Fig. 3.2.5. Relationship between air temperature (AT) anomaly
and sea surface temperature (SST) anomaly in
February from 1992 to 2002.
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3.2.6. Relationship between air temperature (AT, C) and sea

surface salinity (SSS, psu) anomaly in February from
1992 to 2002.
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Fig. 3.2.7. Correlations of air temperature (AT) anomaly in the
western coatal region (Inchun, Gunsan, Mokpo) vs.
surface salinity anomaly in the West Sea of Korea

from 1992 to 2002.
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Table 3.2. Correlations of air temperature anomaly in the western

region of Korea vs. surface salinity anomaly in the
West Sea of Korea from 1992 to 2002

Area . . .
. Coastal station Center station off shore station
Region
Inchun 0.48(307-03) 0.18(307-07) 0.16(307-10)
Gunsan 0.61(309-01) 0.40(309-05) -0.10(309-10)
Mokpo 0.58(311-04) 0.19(311-07) -0.06(311-10)
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Fig. 3.3.1. Annual variation of monthly mean precipitation in

west region of Korea from 1992 to 2002.
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western region of Korea and salinity anomaly in
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2002.
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Fig. 34.1. Annual variation of monthly mean snowfall in the

western region of Korea from 1992 to 2002.
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Fig. 3.4.2. Distribution of monthly mean snowfall in the western
coastal region (Incheon, Gunsan, Mokpo) in winter
season (Dec.~Feb.) from 1992 to 2002.
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Fig. 3.4.3. Variation of monthly mean snowfall in the western
costal region (Incheon, Gunsan, Mokpo) of Korea in

winter season from 1992 to 2002.
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Fig. 344. Weather chart of expansion route continental high

atmospheric pressure from North to South (A) and
from North West to South East (B).
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Fig. 3.4.5 Daily variation of snowfall and Qe (latent heat)+Qs

(sensible heat) at winter season (Dec.~Feb) in Incheon.
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Fig. 3.4.6. Daily variation of snowfall and Qe (latent heat)+Qs

(sensible heat) at winter season (Dec.~Feb) in Gunsan.
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Fig. 34.7. Daily variation of snowfall and Qe (latent heat)+Qs

(sensible heat) at winter season (Dec.~Feb) in Mokpo.
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Fig. 3.4.8 Weather chart of high Qe (latent heat) + Qs (sensible
heat) and heavy snowfall day in the west coastal

region of Korea.

_65_



ASAS  KMA
. 0500UTC DEC 1998

128 52

1998

| 1300UTC FEB 1999

“dASAS kMR

Fig. 3.4.9. Weather chart of high Qe (latent heat) + Qs (sensible

heat) and non heavy snowfall day in the west coastal

region of Korea.
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Fig. 3.4.10. Wind vector diagram of heavy snowfall period during

winter seasoa(Dec.~Feb.) in Incheon from 1996 to

2001.
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Fig. 3.4.10. Wind vector diagram of heavy snowfall period
during winter seasoa(Dec.~Feb.) in Gunsan from
1992 to 1997.
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Fig. 3.410. Wind vector diagram of heavy snowfall period
during winter seasoa(Dec.~Feb.) in Mokpo from
1998 to 2000.
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Fig. 3.4.11. Comparison of snowfall and salinity anomaly during

winter season(December and February) in the west

sea of Korea from 1992 to 2002.
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Table 4.1. Expansion route of continental high atmospheric pressure

in winter (Dec.~Feb.) from 1998 to 2001

e tion N-NNW [NNW-NW INW-WNW] WNW-W
) Total ) ! ! )
preiod S-SSE | SSE-SE | SE-ESE | E-EXE
1998
1999 31 7 14 5 5
Jan.
2000 31 5 21 5
2001 31 4 17 7 3
sub-Total 93 16 52 17 8
1998 28 6 3 14 5
1999 28 2 4 20 2
Feb.
2000 29 5 19 5
2001 28 1 9 17 1
sub—-Total 113 9 21 70 13
1998 31 3 2 11 15
1999 31 2 4 9 16
Dec.
2000 31 3 2 11 15
2001 31 5 8 18
sub-Total 124 8 13 39 64
Total 9230 33 94 126 85
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Fig. 41. Map of expansion route continental high atmospheric
pressure in winter (Dec.~Feb.) from 1998 to 2001.
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App.-Fig. 1. Weather chart of high Qe (latent heat) + Qs
(sensible heat) and heavy snowfall day in the

west coastal region of Korea.
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App.-Fig. 1. Continued
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App.-Fig. 2. Weather chart of high Qe (latent heat) + Qs (sensible
heat) and non heavy snowfall day in the west coastal

region of Korea.
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