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Abstract : The objective of this paper is to explore the short-term variability of vater temperature and chlorophyll a (Chl-a) derived
fom in-situ and satellite data (NOAA, SeaWiF5 and QuikScat) in the upwelling region of the southeastern part of Korean Peninsula in
June and August, 2007, Particularly we fcused on the spatial variability of sea surfice temperature(SST) and Chl-a in the East Korean
Warm Current region. In the results of the in-situ data, the peaks of Chi-a in June was shovn at a depth of 0 m. The peaks of Chi-a in
August was shown at a depth of 10m at the stations 4 and 5 near the land, and a depth of 30m at the other stations. The Chi-a
concentrations in August were also lower than those in June except br station 5. As a result, the peaks of Chl-a in August occurred at
a depth of 2040 m shallower than those of Chl-a in June. This indicates that the nutrient-rich water within the mixed layer depth may be
immediately supplied by the coastal upwelling, which is due to the southerly component of wind., The relationship between SST and Chi-a
showed a negative correlation, and the high concentration of Chi-a occurred in the cold water area The southerly wind and the East
Korean Warm Current infuenced a remarkable offshore movement of the cold water and Chi-a near the coastal area
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(Fig. 1) (Suda and Hidaka, 1932; Kawabe, 1982; Katoh, 19%4).
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Fig. 1. Study area in the southeastern part of Korea.
The symbols of triangle and asterisk indicate
locations of observation sites for sea surface
temperature at Ulgi, Gampo and Jukbyon, and
wind data at Ulsan and Uljin.
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Fig. 2. Daily SST plot diagram at Ulgl, Gampo and
Jukbyon during the period 1~30 in June, 2007.

Fol BE 2 AL A £ W e BY,
69 Zeole BEH HFAL] 35-Tny/sBA FFol £ 6 ©
$k3, 69 Folle vhgol EAEC] 4-75m/s A71E Hloy
EZAG ] vigo] tha $AYCE 68 BRANE N AGeNA &
3 FF ALl AvfAoI oy, vkl Al7)E 25-Tm/s= 6¢
Zed ol ve) dulder 2a oFatA dEkth

;

NP YA
T

P
s >/ \%Z , \\ *i /’/. ~

7

61t e L A /630
A
Ulsan o — Bmis TN

Fig. 3. Daily wind vector diagram at Uljin and Ulsan
derived from QuikScat satellite data during the
period 1~30 in June, 2007.
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Fig. 5. Daily wind vector diagram at Uljin and Ulsan
derived from QuikScat satellite data during
the period 1~30 in August, 2007,
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Fig. 6. Vertical profiles of water temperature (C, a),
chlorophyll a (mg/m’, b), suspended particle
matter (mg/L, c¢) and dissolved inorganic
nitrogen (uM, d) at the five stations along the
355°N in Ulsan on June 19, 2007.

(N)

SeaWiFs }
12007.6.20 §

Chl-a

128 129

129

131 CE) 128 130

N3
130

131CE)

10.0 380

1.0

10 20 300.81 0.1

Fig. 7. SST and Chi~a derived from NOAA and SeaWiFS
on June 20, 2007.

1
7¥7}o] W & ol J?:’f%ﬂ‘ii‘:}(f*‘ig. 7). SST <}
RGV M7 Line A(Fig. Dl

&(grg) Folle Chli-a %71
& E_‘ﬁE}(Fxg. 8). 53}, SAof A Ak Skm o]y|e
Aoz ¥ T) A Chl-a 55 oF 06mg/m’ o2
g7 5T U= G003 meg/m) R} 28 AR =
2 AdE oA g oz

5Z0 T

& g Byt Chl-a? FEE& o
245 we) A7} 7le] QAT SSTE 131°EA %

- 348 -



Ecie] L=A 2 B = & ESIRS
e 9 d@RRES o4 T
25 10
108
108
24 |
07
= . E
m 06 S
= 23 04 g
o
sl =
o n4a g
{ et 0.3
22
—r |4 02
——Chia |4 0.1
21 00

126512971300 130.2 1304 130.7 1308 13121314 131 71319
Lengitude (degree E)

Fig. 8. A profile lines for SST(thin solid line) and

Chl-afthick solid line) at Line A on June 20,

2007 as shown in Fig. 6.

EES

FE(Ch-a)e] 248 7
SRAGNA WAL, 5690

5 1 o 7}7%:

9| ol

%Oﬂj‘:i*c:
sl A3 vl i
2o QIHE FolA HFujHom ozt
€ A dehbA g 23]
FADINE FEe} & °‘X]’3} m]
Chl-a AAl &

2]

AL

1:1:
=

)

150

8108 Chl-a?} 7H4-¥

2004). 1t dAQk-gzoll o

g 2
LK.

¢

2 tHFuruya et al., 1896).

SRHEFA g2 GG BE5F Actede
Aol W2 Chi-a %% Fig. 60 Jebd vlep o] oforg
=7t g4 A F7rs7) AlAbsle 4 30 melA 1 BRI
747 AlEbstel 424 B0 moll A 2h Aol A F8)
£ é/\}%* o] TR E
o, AL g
Abgga) o] F
150 44 30-5

O\l

3.3. il Wl N Aol U 209

232
{o

o o

o

40141 10m oIl 3
QIekel 47 13} 2641

—

Temuperatirs { x.\
u 15

o hlomphyll amgim" 3}
(lf 04

““’:::‘(b)d

19

Depth (ra} )

—e— St5 1§ |
e 549
g B3
it 542 |

—%— 5t5
— SN
8- 543
et G2
it S84 [

e 541
o] . . .
DIN (ull)
104 150

SPM (m g,/ L)

18 a0 A\ 568

¥ Y i T

d08

| —v— St
it 544
g GE3
e SH2
R |

- 100

Fig. 9. Vertical profiles of water temperature (C, a),

chiorophyll a (mg/m”, suspended particle
(mg/L, and dissolved
nitrogen (oM, d) at the five stations along the
355°N in Ulsan on August 17, 2007.

matter c) inorganic

w3 Aok AA 3-5% A} 10m Aol A 2T FL4E
B FE 20 m Alololl Ay 3-6C 9] a8 Verd o
53] gAo)4 QHT F 58 AN EAAA $L29 7
Ay FAS A Vebsch dbde] 98 A 19 28 EHAA
0ms 30molA 27k 2 C exe ) Chl-a A
oF AA 49 55 A9sta FAAA AZAA 02mg/m’ o8
we FEE RO, A2 = 4 10melA o
B

EE B = {
FEoolAM oF 1-2mg/l ¥

=i Y

[SR

R

2

o
g

e

g

3 =

At BH 5=

o~
T
[

s

A Ao

SPM-2

A

FE(l mg/m)E eI

slolm, F4o] Holdss

pu

- 349 -



93 4¢} 5= 93
FolA oF 1-4pM g9 olm, 4 30 mut} dojAES
TR S7MetA T A A 49 55 A 10m F-2olA
%7t 3mg/LE AFY sERT FyHos A 95 A
A 1380 of 3d) A= A et
SHAl AkEsol o F W 2 A 69 AFolNE Chl-a
ke WA 4 S0mel B2, P wdAlo] x4
T 88 #ASoM= At s FHe IA7F 10mst 30m
2 Fopalth o)A F29 wEd AHH #A 9o, 6
4 A3 e EFFol AH 50l 10m, 1 9 AHAME 20
mellM FA4E Ao 84 #AZAM= FA Aol YAT &
359 Hol= dobxia, A 39 45 FA R Aty Y=
TEHY] 29 Aol 5T odE YETh Kim et
al.(2003)0] &3} Aol A 2AFEE dubH<l Chl-a Fx=9 3
A& FA9 30m, 3o 0mE FARG A 1 9=}
Yehte s4e] 24 W*EA‘”D} a2y £ dradesE
TARG StAlol Chl-a ¥x=9) a7t Ao 24 84 45
oA 10m, 23l 75@01]/11 30 mZA] Kim et al.(2003)0] F3lol
A 2ARE dbE Q] 2819 Chl-a $%9 93 A5 2ol
A 20-40m B LA HeEbT o]k 2 Chl-a 29 9
A Ao} Aels A &5 Y dEEF T T 29
o] Chl-a = #sd A3 =<l s o= Azt
Lee et al.(2004)°] 2jabd &53|dolA &=L W3l
&5 T4 o 3d Fo TAUTT stgon, F2AL A
A #E 2z A 2 wpe} o] B AL A7) 39 oA
of A&KHRY] wZel ALY Wit 5 o
712 Q8 Chl-a7t $23] F716tE A2

43 1-3 2ok ¥ Uehdoh DIN %

re
e
W

of M H

Z A

N
EHAE

‘e
%3
oa

[ L A [ o
o
<
oo
oy -

ol 4o
0_>|".. 1

2

I o2

g_‘gn&
v

N
=

o
2 2
o

B oop e
o
1o
ol
jats)
o
A
lo,
=5

o};] r2
=2
_\,L
_\'\I_,
A
_>|i
b
o
L

Jok

Fig. 10. Daily SST images along the Line B during the
period 11~25 August, 2007. White blank indicate
the cloud datas.

4 8% - oputriAle]a
e Aol Aok M St AdES LA wE sgEd
Yol 359 £X FdE 2ARE] $18k9) NOAA SST
AN FE2F B9 65N 71 §74 129-132°E 41739
T&& st kFig. 10).

A Wl AEZ EXE BII9Ee FEEE 9
715& oftel Fivpol mEbd 29 3 FHhol P A
ol AR ¥ dATddAe A

SST 94E 7|22 gA=
B5NE AR A 845 & & 5 7] il d=sto
AH R TE NOAA SST GAolA FE8 ¢ F7H4
£ 59, 11-14971KE §74 1305°E H2 25 T ol3le]
0] BE&F o} 15-17Y Aol 1315°E B2Z7HA] o] &
7t S48 AS & 5 Uth 2 o] Fll= 25 T o5t 20l
ofslE| Rl o, 22-23Uel ThA] oFst Wt wAE & AW
T YAE 2 B AT 83 #53 AV)e
oA B4 Azl ostH 7t

(+3

b y4o] whAge] g 291 A7)0 AL Lk
SST FgolA B3 Worhe Chl-aste] BAE 4917)

k] T Fde] FAlA Hlsg Al7]el] A% 2007d 849 18

do] SST9F Chl-a®] 943 ol FAdA F&3 Line A%

Line BY —rﬂ Z2uds BASY tHFg. 11, Fig. 12).
A B SST9 Chl-a2l 3704 EEE

Ae 6497 fAHA &9 A

36-37°Nol A A4 Wom WA vls iz EEd XVF%

9] SST &% gHle Chl-ay 3% %

(Fig. 10). ©]22 Fig. 5ol A€ v} Zo] x]-i,axj, 1 EEA

d nigel g o EF dFe zE W dsgth
SSTE] X+ SAd 7l Ak #2734 &aF w4 #ks
woke] wE BRI 19-25TC 2 gkon o 9 F3dF
o AFHE 9L 27-30 T E2 F2EEE v
Ath Chl-a F=& FEEEY fFAFEH] &0 W& Ak 7
<3 24d Y5

ExatE FolA 2
o
=

o gt

}_
oA A

E 6‘]

38
CN)

130

131CE 128 129 130 131i°E)‘

100.01 8.1 1.0 10.0 0.0

10 2

SST and Chl-a derived from NOAA and SeaWiFS
on August 18, 2007.

Fig. 11.

- 350 -



sy 2 FAFE o83 T

B2 Ag23 242 Atojo] FAH glon o] uFEE ¥
7 131I°E 9J31Z o)A 5mg/m’ olde] B8 sE2 EEagoH
A4 G AAE 23 Chl-ad] FEESE F 0 &
A8 AR 918t Line A} Line B9 % 9% g x4}

&ttt SST Chl-a 9731 %3 Line A9 22 26-3
0T ®lolH, Chl-a F7&0) 27T <)&te] &x|o] 4% <
el ol 10mg/m’ ol4e) mEES BATHFig. 12). Aot
e AT FY9L 03-05mg/m’ 9 HHEA AEEs 1}
ERAATE W] et At Wizt F3hdie a8 os
daiF oz =] gl H 36.8 °Nel] 91x]3t Line B
T 720 18-28T HHARA &4 H2 ddr B S8
Yellls, Chl-a ¥ B¥= @ A oA BEo g
do17 2(130.0-130.2°E9} 131.2-1315°E)9] 4=2¢] 4

[}

V]
_ AL
i N U

U rl

=
=
Fag

Hog v oo ¢k [5-40mg/m’ 9 52 By}
- . 50
(a) 45

Chi-a fmgr)

19 3t}
k3

(b) 414

38 12
78 ] 9‘ 11~
o g
& o
- 18 —ssT] % E
& . 2
@ —Chba| | pp £
27 =

X{f‘f\, B4

28 I ST i J\\(WW/\W. -

28 an

128512071300 1302 1304130 7 1308 131 2131 41 7191 B
Longisple {degres B}
Fig. 12. A Profile lines for SSTXTC, thick solid line) and
Chi-a(mg/m’, thin solid line) at Line B (a) and Line
A (b) on August 18 2007 as shown in Fig. 10.

Aol o3 YAE HHY Y77t B5 HFY 58S
w2t o FHE FHoR o)FdHA 1 £ Hal E
o3l oA, o] Zlo] dgtel HAH AYL @Ho X
A8t Aol Chi-ad F7HH Q) #xelth &, dAdt&5ol o3
48 sgrt delger olFstEA Lol BE Fid)
Chl-ad] s%7t & AL 21 F47 A% fA=2Z = AL
& AT o)F2 Fo] F&(FL) RoNE £ AR
7b @oHEoh Y olfel FHHDENI wHEel wL

at
=

E
._./Kg

A 5ol e

J

Chi-a®] g=(A¥5E)7F ebdthe Ishizaka et al.(1992)9
Azt Kim et al.(2002)0] F3dF T sG] ZAF 4
o g2 & AAAY. =G, A ES £23 Chl-a9]
1983)9} Lee et al.(2003)°14] ¥&l whel 2o
A FEAL whghe] G A3 EF AT
Act.

& FAo T ZelA
Flg 119 AA € WJJr

lﬂ"* £ %lzlﬁh

X =
AL°G

Fig. 40“

&

15- 20°,=l77}x
Rne E ‘ﬂﬁ'“ﬂ 1 A4 % °é*§% A A 8]
He #He 89 179 SST oAl 21 T ¢
HER S Fe) dREA 2Ea B A
e 4B 1899 dAIME &7 FZ(Line A A4
& AR £8 BoA 227kx] 20-23C olFE 9§ Y
of EAsH= 28T o148 2R 5T ol W2 g 2y
A} AAAARE A5 & g &It Ag gk 22 g
FAEY vl £719 FWAY F2 zlolE Lee et
al.(1993)e] AA| gt viel Zho] A Aol FgFo A digay
FE FF44E v 32 5ddRY X8 o9& BHEd
o8l sl Basa S dotola] AR o) FE = Fl
o] gE) Wi Aeg AzEd

AR T 27
8% Fig. 49 <
Aol A AAEE 1

4. 2 E

_)

J-/‘}OH: o} Tr%‘OI'ﬂl %’“‘3‘5}‘:} 131‘/} Case-1 Eﬂcﬁ
HE oM HdAEY] AErt X9, Case-9}
el e FFAZ AR g A8
EOV%"F & o Az
= A WE L g v, ¥
<} Q;ﬂ‘ﬂ B AYAHLE £33 offF Fol
olgdt AL YA o' F2o g
Ry Sﬂ% HES FobshE Ro] oghdjEe
AAA w3l FaETh FF dhEsel o3 Y5 EAAH &
4] HFE FHotsty] At & Ho A ARE ADE
g7 Hrh= JAFA0g A% A #SE AAlsle] Weo B
A el dIg yiEE WA #Hefeta, o JF HAEE O9F



AAS - T9H - AR -

g e Y E-AEA 2de 29 33 FA R
% ol 2a¥ Aoz Ahdnk

@AY 2
E =i SESAAEY FEeddTa 5 15as
AR BUEE A2 73(RP-2010-ME047)” 47 #Al9 o
oz FPHAJFUT

{11 An, H. $.(1974), On the cold water mass around the
southeast coast of Korean Peninsula. J. Oceanogr. Soc.
Korea, Vol. 9, pp. 10-18.

[2] Furuya, K, Takahashi, and Nemoto. T.(1986), Summer
phytoplankton community structure and growth in a
regional upwelling area off Hachijo Island, Japan. J.
Exp. Mar. Bidl. Ecol,, Vol. 96, pp. 43-55.

[3] Ishizaka, J., H. Fukushima, M Kishino, T. Saino, and M.
Takahashi(1992), Phytoplankton pigment distributions in
regional upwelling around the Izu Peninsula detected by
coastal zone color scanner on May 1982, J. Oceanogra.,
Vol. 48, pp. 305-327.

[4] Katoh, 0.(1994), Structure of the Tsushima Current in
the southwestern Japan Sea. J. Oceanogra., Vol 50,
pp. 317-338,

[5]1 Kawabe, M.(1982), Branching of the Tsushima current
in the Japan Sea. I Data analysis. J. Oceanogra.,
Vol 38, pp. 95-107.

[6] Kim, S. W. and Y. Isoda(1998), Interannual variations
of the surface mixed layer in the Tsushima Current
region. Umi to Sora. Soc., Vol 74, pp. 11-12.

[71 Kim, S. W., Y. Isoda, and T. Azumaya(2003), Seasonal
variation of phytoplankton in the East Sea using a
surface mixed layer ecosystern model. J. Korean Fish.
Soc., Vol 36, pp. 178-186.

[8] Kim, S. W, S. Saitoh and D. S. Kim(2002), Spatial
distribution of pigment concentration around the East
Korean Warm Cuwrent region derived from satellite
data. J. Korean Fish. Soc., Vol. 35, pp. 265-272.

[9] Kim, S. W, S. Saitoh, J. Ishizaka, Y. Isoda and M.
Kishino(2000), Temporal and spatial variability of
phytoplankton pigment concentrations in the Japan Sea
derived from CZCS images. J. Oceanogr., Vol 56,
pp. b27-538.

[10] Kim, T. R, J. J. Park and S. W. Kim(2010), Spatial
distribution of pigment concentration around the East

8% - ofupriA o] m

Korean Warm Current region derived from satellite
data. Korean J. Remote Sensing, Vol. 26, pp. 100-114.

{11] Lee, C. R, C. Park and C. H Moon(2004), Appearance of
cold water and distribution of zooplankton off Ulsan-
Gampé area, eastern coastal area of Korea. ]J. Korean
Fish. Soc.,, Vol 9, pp. 51-63.

{12] 1ee, D. K, J. L Kwon and S. B. Hahn(1998), The
wind effect on the cold water formation near
Gampo-Ulgi coast. J. Korean Fish. Soc.,, Vol 31, pp.
359-371.

[13] Lee, J. C. and J. Y. Na(1985), Structure of upwelling
off the southeast coast of Korea. ]. Oceanogr. Soc.
Korea, Vol. 20, pp. 6-19.

[14] Lee, J. C.(1983), Variation of sea level and sea surface
temperature associated with wind-induced upwelling in
the southeast coast of Korea in summer. J. Oceanogr.
Soc. Korea, Vol. 18, pp. 149-160.

{15] Lee, J. C, D. H Kim and J. C. Kim(2003), Observations of
coastal upwelling at Ulsan in summer 1997, J. Oceanogr.
Soc. Korea, Vol 38, pp. 122-134,

{16] Lee, K B.(1978), Study on the coastal cold water near
Ulsan. J. Oceanol., Soc. Korea, Vol. 13, pp. 5-10.

[17] Seung, Y. H.(1974), A dynamic consideration on the
temperature distribution in the east coast of Korea in
August. J. Oceanogr. Soc. Korea, Vol. 8, pp. 52-58.

[18] Suda, K and K Hidaka(1932), The results of
simultaneous oceanographical investigation in the Japan
Sea in surmmer, 1929, J. Oceanogra., Vol. 3, pp. 291-37/5.

[19] Suh, Y. S, L. H Jang and J. D. Hwang(2001),
Temporal and spatial variations of the cold waters
occurring in the eastern coast of the Korean Peninsula
in summer season. J. Korean Fish. Soc, Vol 34,
pp. 435-444.

dadsd - 2010d 108 18¢Y
Au5A4Y @ 20109 119 08¢
AAFAY 20103 129 23¢

- 352 -



