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Abstract

To investigate the dynamics of chlorophyll-a concentration in the tidal river, correlation analysis and T-test of chlorophyll-a

and physicochemical parameters was performed at 3 stations of Suyeoung river and 1 station of Oncheon stream. The
average concentration of chlorophyll-a was 25.89 mg/m3 higher at the downstream of Oncheon stream and seasonally

higher in the upperstream of Suyeoung river and the downstream of Oncheon stream from winter to spring. The variation

analysis of chlorophyll-a from Correlation analysis and T-test of nutrients showed the negative relation of DTP and PO,”-P

only in the upperstream of Suyeong river and showed little relation in the section of tidal river. To investigate the variation

of chlorophyll-a following the saline water, the correlation analysis of chlorophyll-a along the salinity was resulted to
the positive relation between the chlorophyll-a and salinity at the downstream of Oncheon stream. This tendency appeared

that the marine water increasingly intruded into some section of the tidal river as the streamflow reduced. In summary,

high marine water flow in the dry season blocked the freshwater flow and prolonged the retention time more in the tidal

river. Futhermore, Cryptomonads, red tide-causing phytoplankton, had tendency to grow to 10 psu of salinity as the salinity

increased and then chlorophyll-a concentration was also high.

Key words : Tidal river, Chlorophyll—a, multivariate analysis, physicochemical factors

M B S FR2d-alchl-a)t 257 YAFS tfExsh= 24|

Azpo| o5 o gsto] Beld Al F, 42, A7

A AP EA =QEt e sla g 0 AEEeE £l S #7F, #AHH I SHo=

LEzZagEo A | Rojorsty ztzatHoa] 1 0 22MNAE H APAE dFET FE S 8

o]z=Alo @ olet =z} Ao MA O olate] Alu|H Asto] chl-a®l ME HofS &3 st oAl vlA|
oo} 24EA ARAoIH BAE doA gty xp AR AYAAL BgHoR s 5 g’

o] e F, &, AR, AFUF ol oo JFS T pAE AHRA25 Km)S AHe2 skl 5

omV gzatae shafael ofF ARAZE el B £F(28.59 Km)oh SHA(5.62 Km)o2 74

g A uy z2o 24 gdon sl o 4 © Atk £ K9] X082 FA, 4. 91 &

T Corresponding author. E—mail :
Tel : +82—-51-309-2959, Fax :

Smartsensor@korea, kr

+82-51-309-2739



102

oy

7%

2o

. _%‘Aé

o

A7} 11,58 %, FAEA 0.64 %, &5 AFAA 5o
8.66 %= =F530| 20.88 %E AA|sh= Ao LE
wek ole ARl AEH AR Aed BT
SBF wA e JEARI S A oR Qlste] Fa
Aol Aol o] HFH o, M =97
e A, AAAY Sol DREH =AST #
o] ZE o} Y, EAFE I 5 Hede A
3t7] flste] g2 A7) ALY o= B3
7 9 AR ARglo] TS A ol F sholr),
A of A= L HH FEEHH ol AE A 2
Aol WAk, oE JHAdsky] Rt TRt 2APL
ojFoA AL glont fFastH P Ao Az wAY A
Bz3 F2o|}?)

TFollAE 24 o5t
10] }E}E‘ WA L71A] st

Ao glom, olFe

4r FU{U
o

FIF

1 Az @A o] WS )
) 01(2014)01] o]l 2 H
AZMYEL cryptomonadsEH FEo| T2

3= EJ—O}":“:}m) EZF Bfof| A
ol ot FU

2
=
%
1o
>
oz
2

W
o

IF

Korea Busan

Oncheon stream

colgul - 22 - e - %

o,
-

B ATE 249 9 WA ge 1] AYWAR
[S1D)at 2=A9] kL wh= Txehd A (EH L
[S52], ¥5[S3], AtI[Onl])S AA3}] ZASIALE,
WAE ) AHE A HABA AT T B
st 7 470 X Holw, 2010d 1¥95E 20143 10
7R & 573 AE(20129 6Y€ ARE FEHE O

= B4 (Fig, 1)
olsfeLx RHFHS H2, A/ AEE(EC), YR, 3
AR @ A15H(COD), FEA(TN), &2FEA(DTN),
AFA(NOs—N), Yot A(NH—N), Z21(TP), &
(DTP), A (POs~P), EE2EH-alchl-a)E o
shact,

VSR AR A W QRS HAA 7
2 (http://www, kma,.go.kr/index.jsp) & ©]-83}4
o, R AEQl 2HH AR FA sk
9 =21 A A (http://210.118.169. 13/ main/data. jspx)
oA AlFdts 2HH AP 9] ArE ol-&sto] &

Hshoiet,

o

o FI-N o

=
S
o

4

EXY)
rog
A

QUSEX|4(TSlko) £4

2AA 2] 2B (TST) 2] APES 918 4]

GFLHE FrYst= ARIAEAN COD, TP, chl-a&
o] &3, APgubal e FAHA A7 BH (A6 A2 Al

43) B4 BIYIHE FrRA] e Agston

@ 51 ShinCheon Bridge

@ 52 DongCheon Bridge

@ 53 WonDong Bridge

YeonAn Bridge

Suyeong river

/jlfo/\/

Fig. 1. Study area and monitoring points,



TSI9| 715 30v]5F Mok, 30 ~ 5001 F9%F, 50
~ TOW|EE ok, 70 ol F AR HrkE 4

AT,

TSIko = 0.5 TSIko(COD) + 0.25 TSIko(Chl—a) + 0.25
TSIko(T—P)

o TSIko(COD) = 5.8 + 64.4 1og(COD mg/L)

0 TSIko(Chl-a) = 12.2 + 38.6 log(Chl—a mg/m?)

o TSIko(T-P) = 114.6 + 43.3 log(TP mg/L)
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Table 1, Statistic concentration of nutrients in the study area (unit : mg/L)
ShinCheon(S1) DongCheon(S2) WonDong(S3) YeonAn(Onl)
Avg. Min, Max. Avg. Min, Max. Avg,. Min, Max., Avg, Min, Max,
TN 3.169 1,320 4,916 13,529 1,514 36.285 7,139 1,815 17,920 3.587 2,053 7.771
DTN 2.946 1,064 4.355 12,732 1.049 34.860 6.719 1.667 13.975 3.293 1.662 7.203
NOs—N 2,017 0.015 3.533 2.781 0.080 7.214 1.773 0.097 4,210 1.749 0.064 3.058
NHs+—N  0.176 0.000 1.021 8.144 0.090 32.868 4.040 0.349 11.980 0.608 0.052 2.698
TP 0.089 0.045 0.193 0.200 0,064 0,900 0.207 0.063 0.415 0.162 0.044 0,511
DTP 0.061 0.027 0.147 0.120 0.009 0.362 0.152 0.010 0.340 0.112 0,013 0.451
POs—P 0,046 0.003 0.139 0.081 0,000 0.260 0.124 0,009 0.311 0.091 0.003 0.419
* s
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Fig. 5. Temporal and spatial variations of NH4—N, NOs—N, PO4s—P.
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Table 2. Pearsons correlation analysis among chlorophyll—a and nutrients,
TN DTN NOs—N NH4—N TP DTP PO4—P
Shi?scﬁeon 277 253 132 119 044  —.294  —.364
Don(gs%leon ~985  —.284  -982  —-.197  —.104  -.301  —.295
WO(%%;’ng 095 117 — 047 149 104 010 013
YeonAn 347 092 144 —.184 2792 ~.153 -.214
*#* Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level
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Table 3. T—test results of nutrient factors from chlorophyll—a concentration groups, above 10 mg/m® and
under 10 mg/m®

Chlorophyll-a ShinCheon (S1) DongCheon (S2) WonDong (S3) YeonAn (Onl)

Chlorophysll a =10 30.70 A 22.05 A 3499 A 73.77 A
(mg/m") {10 4.79 5.01 5.03 3.21

Temperature =10 13.4 17.3 17.6 11.0
() {10 205 A 14.1 15.7 17.4 A
EC =10 258.6 A 860.8 21495.9 3212.7 A
(uS/m”") {10 213.1 985.3 A 20719.0 1011.9
TN =10 3.268 11.315 6.976 3.882
(mg/L) {10 3.080 15.139 7.381 3.451
DTN =10 3.050 10.638 6.631 3.470
(mg/L) {10 2.853 14,255 6.849 3.211
NOsz =10 2.087 2.377 1,713 2.176 A
(mg/L) {10 1.955 3.063 1.863 1.552
NH4—N =10 0.183 6.310 4.056 0.535
(mg/L) {10 0.171 9.477 4.018 0.641
TP =10 0.087 0.199 0.203 0.169
(mg/L) {10 0.091 0.200 0.214 0.159
DTP =10 0.052 0.100 0.143 0.094
(mg/L) {10 0.069 A 0.134 0.166 0.120
PO1—P =10 0.034 0.066 0.117 0.071
(mg/L) {10 0.057 A 0.091 0.134 0.100

A High : significant difference(p<0.05)

Table 4, T—test results of nutrients factor at Onl site and S1, S2, S3 site above 10 mg/m® of chlorophyll—a
concentration at the site Onl

YeonAn (Onl)  ShinCheon (S1) DongCheon (S2) WonDong (S3)

Chlorophyll-a  (mg/m") 73,77 24.61 v 10.04 v 33.1
TN (mg/L) 3.882 3.339 v 15.643 A 7.067 A
DTN (mg/L) 3.47 3.146 14.79 A 6.786 A
NOs—N (mg/L) 2.176 2.354 3.281 A 1.856
NHs+—N (mg/L) 0.535 0.12 v 9.909 A 4.064 A
TP (mg/L) 0.169 0.079 v 0.218 0.212
DTP (mg/L) 0.094 0.049 v 0.116 0.152 A
PO4—P (mg/L) 0.071 0.04 v 0.081 0.125 A

A High : significant difference(p<0.05). ¥ Low : significant difference(p<0.05)

ESF AJWE FAHOZE chl-a F=7F &2 A]7](10 DTN, NH4—N, DTP, PO,~P7} 3AXLE F93A =

mg/m’olA} A7])9] JUAFe th2 A JFARE 2 AIg YeRR T

H] 3L HESo] t—testE AAISH] =ATHA 2tolE Bt Ak (On1)A| o] chl-a =7} 7Y o4, =
ST (Table 4) AldmE= dA9kwHct TN, NH4—N, bl $1AEE SHA(S2)H YEu(S3) Hrt=s FYAF
TP, DTP, POs—P7} A2 FofstA @A Yebl S TR 2 Ao RIEIT o] fAERsHHA 2F
o, SHwE AA2AY TN, DTN, NO3—N, NH;—No] of FAlol mA= F3Fo] LR Hrhe ok aclo
FAXCRE FosHA =A dErHth ¥Fie TN, olste] FEFS W= Aow e £ 9ot
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=272 © Azt v 1 ZE Eato] wE AL A5} ol vittE whAU7EA] Kot & o] vl A
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"1 T
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Table 5. Pearsons correlation analyses among salinity and nutrients and chlorophyll—a

TN DIN NOs—N NHs—N TP DTP  POs~P chl-a

WonDong (S3) .163 .170 —.080 .202 LA30%%  422%%  323% 112

YeonAn (Onl) .288% 215 .354 .045 .230 149 092 394%*

#% Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level
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Fig. 9. Temporal and spatial variations between chlorophyll—a and salinity measure/max ratio,



PlolHel 222m-a WE 20l sjokS ojah chs B4 109

j|C]
o

ju
H
)
o
O

-

2

7

w2

Mz f

(<]
[«

ol

-

rr
o
.2 mlo

oft &

2

N

| — R
-
3]
:
Of

fr ofn ofr

o
=
2

=
[oje}

=

—
1

W =3

X
rE

~
—

N R
oF
B

¥ > Hl g2 1o
R J

of

N

o

@

R

XA

e
rO
g
)
u)
2
o
A=)
M)
+

o
rr o tl
ol
rlr
S,
o
ot
ro,

-/

ofN

N
)
X

o
2
fo
ro
2

>~
%
i

=

o S

2
]
>l
kl

o

o o (o

N

a
w U
0%
N
ro
ro,

s
of

oy
o2
P
Jo
1A
o

rir %
e
]
=
o

fu
fru
1)
|
o,
Nor

L U o
N

_,d
o~
i
flo

2 o2 rlo Lo mu = 4 2 x

opxlel wat 2
cryptomonads”} 10 psuZHA|=
of o8 EEEH-a =7t ol ZoE wek

olof wef =

. AlFAIZER]

i,

FadAE e

fr

O

o
o

-
o

o

Q.

lo
Hl

el

2
o
o
m
x

& oro rlr %2
r

-
o
L
it
-

-+
o
=2

pd
M
o
)
rr

ol

)

o N
2o
u

rir

s

jako)

to

o2

(o

o)

i

e

O

i)

rr

>’E o
filo

ol

N

o M e
I

o]

=2
ol
2L
ol
o

»

(<]
d
=
(<]
— =
P

iy
i
e

Ju e

. O
TN}
e
~
=g
g\l
ol
(N
BN

o

N o
N
R0

H

Aol $1ahA
stwz} wr} o

1o M

M
B
il
Ho

X

o
oN
=
Jo
o
ol

fooobye > 9
A

op 2 3o L 2

3#
i
K
rel
(VN
i)
2

A, A, kel sy, s, "sadg 9
Y | 39 S48 EAT ATkl A
A", fe328F3% 36(2), pp.124~138(2003).
CEE oA, AR e B £ 9YY
=% W%, =G5/ %, 12(6), pp.1049
~1060(2014).
CololE, AXE, FekE, “Fofute] v W A7)
o LAEA AFAZ AR e YEIElE] K],
22(6), pp.20~26(2008).
C St AYsh "Ry, "Egses AEEHaE
+3 FHet AT ATAT,  oF$8R5K
38(2). pp.217~224(2005).
. F2s W], oo, "BAA A £ 3
AFol 2229 a9t =4 Wy A", FerA IS
88/%] 45(3), pp.1976~8087(2012).
CAEE, A, A, AT AEEHIAES T2
A AR AER W, FERE 7R A,
21(3), pp.313~326(2012).
CAAD, MAE A7) faEE] AlaE = vk
", ERFEFHI 17, pp.27~29(2013).
7 5, "CHHEFEAHS o] 835 gAY 5
A7V ERPFGRIE AT A E, 18(1),
pp. 98~107(2008),
$og ubgel, ojHet "gig) shRollA ALH =
F 9T Ao I EAT, ojyEes)A,
49(1), pp.30~37(2013).
Cube, Rl 2009, 209-210, S, Ale
A, A4, 8-S, dGH, 2AFF, F38F, 1

o wa
2 53

¢

i
Am ol

s Hd
o

%0; =4 i, 1 O
7|2 TRAL Ao 2HAY A 0y BT gty
Z5}3] EAEUR(2014),

. Fisher, T. R., Harding, L. W., Jr., Stanley, D.
W., Ward, L. G., “Phytoplankton, nutrient
and turbidity in the Chesapeake, Delaware and
Hudson estuaries”, Mar. Ecol Prog, 19

pp.123~139(1998).

Laza—Martinez, “URGORRI COMPLANATUS
GEN, ET SP. NOV. (CRYPTOPHYCEAE), A
RED-TIDE-FORMING SPECIES IN BRACKISH
WATERS", Journal of Phycology, 48(2),

pp.423~435(2012).

’ ’



