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Abstract — In order to elucidate the spatiotemporal variations of marine environmental parameters, we collected
seawater samples in the middle east coast of Korea in 2013-2014. A high temperature and low salinity were dis-
tinctively observed in the summer and a low temperature and high salinity pattern in the winter. The temperature of
the bottom water was in the range of 2 °C to 7 °C, with the temperature being relatively high in the winter, while
the salinity was measured to be around 34, with no large differences across the seasons. The dissolved oxygen con-
centrations were in the range of 7 mg L™ to 12 mg L™, and it was relatively high in May compared to other seasons. The
seawater temperature and dissolved oxygen concentration at the surface layer showed a significant negative cor-
relation in the autumn and winter seasons, based on which it is seemed that water temperature is the main factor
controlling the amount of dissolved oxygen in the autumn and winter seasons. The dissolved inorganic nitrogen
(DIN) and silicate (DSi) increased 11- and 7-fold, respectively, in the winter compared to the summer. The DIN to
DIP (dissolved inorganic phosphorus) ratio for the surface seawater was approximately 16, but it was relatively
low in the spring season. On the other hand, the DIN to DIP ratio was relatively high in the summer. Based on this,
it is seemed that nitrogen and phosphorus were the growth-limiting nutrients for phytoplankton in the spring and
summer, respectively. Water quality was I (excellent) ~III (medium) level at the most stations except for some sta-
tions (level IV) during the autumn season, having low dissolved oxygen saturations.
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A 7}2]4), middle east coast of Korea(5-3ll55-A<2h)

fCorresponding author: wbluesea@koem.or.kr

274


https://crossmark.crossref.org/dialog/?doi=10.7846/JKOSMEE.2016.19.4.274&domain=www.jkosmee.or.kr&uri_scheme=http:&cm_version=v1.5

2013-2014 3= s3T5t sl A5 o) Alw7h] s} 275

1. M

ru

= kel dojup= 4 g, S, 85, I 50l
= o] 7%% o)t Eul, EH o] A stetA] wisks o535t
S o R oA dojubar gle =8 9 AR 8
74 3= olafsly] el B A tEe] WaE o] 2th(Yoo and
i Hyun ef al.[2009]; Yoo and Park[2009]; Kim ef al.[2010a]).
s3l A i gtall P O ZHE] fQ%= a-31%1 9] vt
Rl HE O T = Aoks whet delehs A Al HiteEe
V&= WAL Gl Sl 0= 5 Sk R oF 37~38°N el A
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Fig. 1. A map showing the sampling locations in the middle east coast
of Korea.
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Table 1. Maximum, minimum, and average contents of temperature, salinity, SPM, pH, DO, DO saturation, and chlorophyll a in surface and

bottom seawater in the middle east coast of Korea

Sampling Transparency (m) Temperature (°C)  Salinity =~ SPM (mg L™) pH DO(mgL" DO (%) Chla(ugL™)
Surface
Sep. 2013 7.9-16.1 21.93-25.67 31.22-32.69 1.0-20.0 7.96-8.30 7.29-7.96 104-115 0.20-2.27
(11.2+1.9) (23.01£1.00)  (32.10£0.36)  (5.143.6)  (8.17£0.08) (7.66+0.17)  (108£2)  (0.59+0.38)
Nov. 2013 8.4-14.5 15.11-20.35 33.51-33.99 3.0-8.3 8.00-8.18 6.97-8.01 92-98 0.71-1.44
(11.8+1.7) (1731£1.56)  (33.76£0.13)  (5.041.6)  (8.09+0.04) (7.50£030)  (96£2)  (1.16+0.20)
Feb. 2014 9.8-14.7 6.19-12.95 33.98-34.46 1.8-12.7 8.03-8.17 8.45-10.27 99-105 0.29-1.28
(12.6+1.1) (9.17£1.93)  (342240.14) (5.242.4)  (8.1120.03) (9.52:0.46)  (1031)  (0.830.33)
May 2014 4.5-12.0 8.32-15.80 34.00-34.31 3.2-20.0 7.95-8.24 10.54-12.04 114-144 0.10-4.02
(8.0£2.2) (13.68£1.62)  (34.22£0.07) (7.744.9)  (8.18+0.06) (11.39£0.34)  (136:6)  (1.49+1.03)
Bottom
Sep. 2013 ) 1.10-19.11 32.91-34.35 2.9-27.6 7.78-8.14 6.18-10.39 65-108 0.03-1.81
(7.06:5.84)  (33.88+031) (9.4+7.7)  (7.95:0.10) (8.95t1.13)  (91x11)  (0.38+0.44)
Nov. 2013 ) 0.90-16.47 33.56-34.29 2.3-8.3 7.75-8.10 5.22-8.72 47-97 0.03-1.35
(4.63£5.03)  (34.010.17) (44+1.5)  (7.91£0.11) (7.13+1.14)  (69£12)  (0.34+0.39)
Feb. 2014 ) 1.66-10.23 33.86-34.31 0.6-7.9 7.94-8.18 8.46-10.16 83-104 0.05-2.03
(5.58£2.57)  (34.06£0.14) (43£1.8)  (8.090.07) (9.32:038)  (936)  (0.45+0.50)
May 2014 ) 0.98-13.28 33.93-34.35 3.2-10.8 7.84-8.29 9.68-12.33 92-145 0.06-4.77
(4.40£3.54)  (34.070.10) (4.8+1.6)  (8.010.11) (10.93£0.71) (106£13)  (1.46+1.71)
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Fig. 2. The horizontal temperature (°C) distributions in (a) surface and (b) bottom seawater of the middle east coast of Korea.
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Fig. 3. The vertical profiles of temperature (°C) in the middle east coast of Korea in (a) September and (b) November 2013 and (c) February

and (d) May 2014.
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Fig. 4. The horizontal salinity distributions in (a) surface and (b) bottom seawater of the middle east coast of Korea.
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AR, &1 AKEAE ENIS, 19, 20y Al

Qahd diAE 130% oldo2 ] YeRgth Fallai-<gtelA
<1 599 chlorophyll @ &% (%% S 1.49£1.03 pg Ly} of
© Aldel nlal] iz oz ol AEERaEe] Aol SJsiA

|

T Akel] ol B5

3.2 FYALL chlorophyll a2| AlSZH 2

FalER AN 72 d
BETI L, §ER1R), G700 A L

& AR

$EH714 A (DIN) 55

HeRfleh. #5714 DIN

[e]
e x4

She 2 lxbel oo

DO E8RE7} 3941 2102 gabgict,

NO;, NO,, NH," 52| F§oz

BEE £% o] B A

7P =kl (E 1 5.0320.45 uM) Ad50] FAE= o8| 7w

QT 0.44+0.26 pM). AZolM = 71l 7%

(e}
=k

3t

11.90+5.52 pM) A&l 78 T 7.00+2.04 uM)(Table 2).

Table 2. Maximum, minimum, and average concentrations of DIN, DIP, and DSi in surface and bottom seawater in the middle east coast of

Korea

DIN (uM)

DIP (uM)

DSi (uM)

Surface

Sep. 2013
Nov. 2013
Feb. 2014
May 2014

0.06-1.39 (0.44=0.26)
0.68-4.98 (3.12+1.14)
3.57-6.26 (5.03+0.45)
0.19-11.76 (1.26+2.36)

0.001-0.036 (0.014+0.009)
0.010-0.303 (0.187+0.079)
0.244-0.396 (0.330+0.041)
0.009-0.751 (0.104+0.150)

0.54-3.59 (1.61+0.80)
4.41-8.13 (6.79+1.20)
7.21-10.84 (9.48+0.67)
1.52-16.31 (4.27+3.42)

Bottom

Sep. 2013
Nov. 2013
Feb. 2014
May 2014

0.13-16.87 (7.84+5.32)
1.76-19.39 (11.90+5.52)
4.90-13.02 (7.00+2.04)
0.09-15.47 (8.68+5.02)

0.002-1.197 (0.578+0.301)
0.078-1.330 (0.823+0.408)
0.323-0.964 (0.508+0.171)
0.035-1.232 (0.696+0.387)

1.34-21.69 (11.09+5.61)
5.62-25.91 (16.64+6.21)
8.57-19.05 (11.7242.61)
1.70-25.21 (14.96+6.83)
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Fig. 7. The horizontal distributions of dissolved inorganic nitrogen (M) in (a) surface and (b) bottom seawater of the middle east coast of Korea.
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DIN &5 350l HJ3IA] ATl Ao w9kom, i
59t ATt wEARE A3%0] BAEE o5l oF 18ulE 71
2 Yeb T A5 5 DING F55 (A% 8.86+2.14 uM)=
EST(AB AT 2.46£2.05 pM)ol] BI3IA] APdE Wso] AdjF oz
Aokt J3 o Foll Aol BAEEA AT T FUdsdol 4
Eo] 7hEel AuFow Holi Agol /g5l oz}
Hix o] B25E GUddde] FuH AST T A9 F
T7F Grolxl Ao R ekl th(Jeong et al[2013]; Won and Lee
[2015]).

BEF ASE F £ETVQDIP)Y 297 v 47
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0.6512£0.138 uM) AR, A F=7F A FolA] TS0l H]
&l oF 4ul] =4TH(Table 2). AILE 55 F DIP 5ot A5
7t: 0.014+0.009 Ml 713 S9kar ALt 0.330£0.041 pMypell 7+
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The correlations of DIN:DIP and DIP:DSi in (a) surface and (b) bottom seawater of the middle east coast of Korea.
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Fig. 11. The seasonal variations of DIN:DIP in (a) surface and (b) bottom seawater of the middle east coast of Korea.
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34 chlorophyll @ 5F ARF S 2 59l 4~59
Aoz d#fA UTtHKim et al[2000]). F3N5F-<I<tA chlorophyll
FTET A% 25T ASTelA 24 0.10~4.02 pg L'
01+0.66 pg L"), 0.03~4.77 ug L' (H+F: 0.65+1.02 pug L) B o &
33K (Table 1). E5rolAE B 52oNE3: 1.49+£1.03 pg LY 7F

Oﬂ ._L‘__

— Q

DIN:DIPE= AHEE 07 ok 16:12 &3 A k. FAZEt A =9kon, o5 9Zolcdx: 0.59£0.38 ug L) 718 ?{C’L‘i} =
DIN:DIP H]= E%*’FE} ASFolA 242 2~236(F 1 24+29), ol H2 AEEHIAES] FEE AL ol AFOERE BTFE
0.5~227C3 1 16£22)R 3L, o Eoll A&k FH (A EN15) ¥ 339 Jokdy} F5] 712 Qs o= Ads)
Z4ro)l 4 DIN:DIP7} 23622 7Fd #4THFig. 11). (52l %
F5elAl DINDIP Hli= 95 43& Alglstar 16 olsta veht 3.3 $ESZEHIL
ol EallE ARt BFrelM = AEEE A= 478l DINO| SlFHARMeNA AE R AR 2770 Aol thaliA sl
ARAR 23R R0 BebEich JPR B JUHoR  FRERIIEEIGAR 1A A12013-1865)% ol3ke]
skobd of Bl E3%A DINDIP vl the] F-olA 16 H7kskATHTable 3). BHFHANY ADE £AEFE 712L
opgolgion], U 2 Ho|E MLk AFS % DINDIP Bl A9k i3 -1 S5 5201900, of o Tk 9
Table 3. Seasonal distribution of water quality grade at each station in the middle east coast of Korea
St. Sep. 2013 Nov. 2013  Feb.2014  May 2014 St. Sep. 2013 Nov.2013  Feb.2014  May 2014

ENI1 11 111 11 1 EN15 I v 1 11

EN2 1 111 1 11 EN16 11 111 11 1

EN3 1 111 1 1 EN17 I 111 1 11

EN4 1 v 11 11 EN18 I v 1 11

ENS 11 111 11 1 EN19 11 v 1 11

EN6 1 111 1 1 EN20 I v 1 11

EN7 1 1 1 1 EN21 11 v 11 1

ENS8 11 111 11 1 EN22 I 111 1 11

EN9 1 1 1 1 EN23 11 v 1 11

EN10 1 111 1 111 EN24 11 111 11 11

ENI11 11 v 1 1 EN25 111 v 11 111

ENI12 11 11T 11 11 EN26 v v 1 11

ENI13 1 v 1 1 EN27 11 111 11 11

EN14 1 1 1 11

*I: Excellent, II: Good, III: Medium, IV: Bad, V: Very bad
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