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Influences of Coastal Upwelling and Time Lag on
Primary Production in Offshore Waters of Ulleungdo-Dokdo
during Spring 2016
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Abstract - In order to investigate the upwelling and island effects following the wind storm
events in the East Sea (i.e., Uljin-Ulleungdo-Dokdo line) during spring, we assessed the vertical
and horizontal profiles of abiotic and biotic factors, including phytoplankton communities. The
assessment was based on the Geostationary Ocean Color Imager (GOCI) and field survey data. A
strong south wind occurred on May 3, when the lowest sea level pressure (987.3 hPa) in 2016 was
observed. Interestingly, after this event, huge blooms of phytoplankton were observed on May 12
along the East Korean Warm Current (EKWC), including the in the offshore waters of Ulleungdo
and Dokdo. Although the diatoms dominated the EKWC area between the Uljin coastal waters
and Ulleungdo, the population density of raphidophytes Heterosigma akashiwo was high in the
offshore waters of Ulleungdo-Dokdo. Based on the vertical profiles of Chlorophyll-a (Chl. a), the
sub-surface Chl. a maximum appeared at 20 m depths between Uljin and Ulluengdo, whereas
relatively high Chl. a was distributed equally across the entire water column around the waters
of Ulleungdo and Dokdo islands. This implies that the water mixing (i.e., upwelling) at the two
islands, that occurred after the strong wind event, may have brought the rapid proliferation of
autotrophic algae, with nutrient input, to the euphotic layer. Therefore, we have demonstrated
that a strong south wind caused the upwelling event around the south-eastern Korean peninsula,
which is one of the most important role in occurring the spring phytoplankton blooms along the
EKWC. In addition, the phytoplankton blooms may have potentially influenced the oligotrophic
waters with discrete time lags in the vicinity of Ulleungdo and Dokdo. This indicates that the
phytoplankton community structure in the offshore waters of Ulleungdo-Dokdo is dependent
upon the complicated water masses moving related to meandering of the EKWC.
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Fig. 1. Locations of sampling sites between Uljin and Dokdo in
East Sea, Korea. The black cross implies the Donghae
Ocean Data Buoy, KMA.
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Fig. 2. Satellite-derived sea surface temperature and geostrophic surface velocities for (a) April 20, (b) May 9 and (c) May 20, 2016.
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Fig. 3. Time series of: (a) maximum wave height (m); (b) air pressure, (¢) maximum windspeed (m/s); and (d) wind direction (m/s) between 1
April and 31 May 2016 at the Donghae Ocean Data Buoy (Korea Meteorological Administration).
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from GOCI (Geostationary Ocean Color Imager) on 11
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(lower left penal) and 18 May (lower right penal) in 2016.

B o
>

=2
2

>
jints
J
f
o
=)
S
of
ox
tlo
ofL
tot
_?L
N
-
M
ik
4>
30
32
4 £
S ()

X

J {
ol
ol

o %2
=
o

|
U
Jo
mlo oft Xl it S ¥ = 1p

S X, 1k of

o Ju b
Mot L
o

»

> fo R
ol ok

Liu and Chai (2009)7} 19942 2001974 A3t o
FAT J3td, 24 39T 4o T FAEY EE A
oA Chl. a7} HH3] F7Fste] 5ol F3l Akl 2A
FAEEZEAI, O T A} AF S8l wEka It
Aoz tjokst BXEAS W13}t Kim ef al. (2007)
FANE FaolA EA4 Fet ZF(FFAD ] LA &
1~259] A7 2k (time lag)E T3 AEEFIEY S
Hstga, 53], e vt Fuet 52 AEEH
AEY #AEXY JAMEE 2A 8 =
SHAIA, A (bloom)E A AA7]=
I AT A o2 B 2ARAZ) 59 T
LA w2 G547 FEHE AL 5¢ 2% 5
oo ol E AR AREHGL, 53] ZF 24 FH

L PRI 2
AL JET] O $FERY G 45 B 7
AR % SSIE. ol SHGE 2GRN E Bkt

PelgiRol, A71% B3 109 AR Y 12974 &
EEzAsddd ¥ AS4a7 A&Ho

w Mo H1 oy

=,

|

2~349] AIZHA} (time lag)2 SEQJAT3| G4 4
FEo| m2A FAstY oA A7 27 ¢
HA Agshgich. shAITE, & dA-tollA D4 F718t

AT dat, 5Y 129 FuXY gEAVF EEE-EE
g gol| TFEoH, o] oHEA FF(5¥E 29 &
AEEFIEY] YA Alololl= AHojr 109 A7}
the AME AEA & 5 Aok o] E 3 A= Kim er
al. (2007)°] 5% 47| FARAARL AL H, o]
= A g 7Y S5l wEkA ofte] Aol Ay
o 4 QAT EA AEEFAEY WERS FEolT 5
9] At &5 A 1~2F9 time lags FiL 53l Sl

2 nAE o BeE,

RO ré:i ot o B~ Lo ot ri dle it

A

32

ol

12
-
N
=
o
of

EAE FHH

2 "otsly] feiAe AEEFIEY 2HRYE Brteke
Ro| Za3lth B Ao A Back ef al. (2018)0l| A AF3t
AEZIIE Y2, 452 AomA] 94, TF 35
o] Z3A ARE Fig. 79 YepHIch 33} &5 = A
s

o] A% DY2,DY4,DY6oN A= #2577} 80% o|AFe.& =
AR B, S ETHE o A 46T S5ES 5
o] S7F A 509X = JHERF Heterosigma akashiwo?}t
60% oFoE EA WHEHUL, AHoR F2F HE&S
A FAERS 53] 5=FH P 20004 = H. akashiwo
7F 80% = w2 HIES AASHHAL, BHE ZH 30904=
TE2F7F 90%= LERRTE. Talley et al. (2004)2F Min and
Warner (2005)& 38 3N GolA Fa7RY 2850
A 375 B3}, Chang et al. (2002)3} Mitchell et al.
(2005)= &3=-5=9 E-YF2E B He &
S5 2859 (Ulleung Warm Eddy)E AARHR . £3]
E% A2 (A 27~30)04 SHA| A FRFA 04
AL ETdFALEF01Y Gl Ysto] dRE S
7 F2F7E E AS A 5 3, 559
T FHA JAHEZF7F FHLASH R AL A

Ao o



Influences of Coastal Upwelling and Time Lag on Primary Production 163

129°'00' 129'30

33 o,

3700 ; ‘ ——
129'00' .12930.. 00
—3 Bacillanopbyceae BN Dinophyceae _ Cryptophyceae :
— Raphidopltyceae I Others : O Total abundance
100 : 5
80 47,
]
S 3
S 60 3%
: ]
2 g
g 40 2 2
[3] =
~ =
i E
20 I 2
- P Nele = A

Sampling station

Fig. 7. Time series of wind direction from 2 to 9 May (a), Chl. a image data obtained from GOCI on 12 May (b), and relative dominant phy-
toplankton composition of the class level and total phytoplankton abundance (c) at the target sampling stations (DY2, DY4, DY6, 46,
50, 30 and 20) in the Uljin-Uleungdo-Dokdo line, which is redrawn based on Baek et al.(2018).
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