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Abstract

This study was analyzed to determine the cause of red tide at 10 and 30 days antecedental rainfall, stage and discharge in

the Taehwa River, tidal data of Ulsan port, also, it was analyzed variation of red tide population, salinity, BOD, COD, T—N, T—P

at S1, S2 each point. Most of the red tide in the Taehwa River occurred by provision of proper nutrients with antecedent, the

proximity between discharge and low—flow capacity, and stage and discharge of stabilized condition after the sea water was

inflowed by maximum tide difference. Red tide population is not nearly related to the change of salinity, the Taehwa River seems

specific features of Non—coastal rivers downstream, because red tide was occurred when salinity quite low—end condition.
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Fig. 2-6. Condition of Rad tide bloom(2006. 1.)
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Table 2. Water quality variation(ebb tide)

6.3~13.1% (81 9.87%) = Yebstth S2A oA =
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9 X SEVES
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= A
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average | 3914 0.87 8.87 7.60 234 0.1
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Euglena 0.066°% Yeh} T-N, T-P¢ 7§ BOD,
COD$} vlasto] deial oz Aaert 2 vEbstTh

EAANS P-Valueg &3l 1k Al 79 &
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Cryptomonas 0.014, Euglena 0.326, S20jx= AE-2] A9 Aol 9A]3F S1 X Ho] S2 A|F KL} e
Cryptomonas 0.101, FEuglena 0.2552 H#A]x|o] | B EQ o, HEHSE= S1AEA 0.09~14.5%
Table 3. A correlation analysis(ebb tide)
2 % M= g BOD COD T-N T=P
Cryptomonas 0.014 0.493 0.489 0.296 0.298
(P-value) (0.654) (0.002) (0.002) (0.024) (0.023)
S1 Euglena 0.326 0.416 0.320 0.267 0.671
(Ef =2 2HH) (P-value) (0.180) (0.118) (0.185) (0.235) (0.024)
| 0.000 0.487 0.686 0.313 0.293
(P-value) (0.960) (0.000) (0.470) (0.005) (0.006)
Cryptomonas 0.101 0.510 0.499 0.345 0.385
(P-value) (0.289) (0.006) (0.007) (0.035) (0.194)
S2 Euglena 0.255 0.836 0.817 0.012 0.066
(Ml =) (P-value) (0.166) (0.001) (0.001) 0.777) (0.506)
| 0.038 0.591 0.559 0.289 0.099
(P-value) (0.383) (0.000) (0.000) (0.010) (0.153)
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Table 4. Water quality variation(high tide)

o o R e o BOD | COD TN T-P
(cell/mé) (%) (mg/ 2) (mg/2) (mg/ 2) (mg/ #)
max 24,000 14.50 2540 | 1530 5% 059
Cryptomonas min 0 0.09 0.40 3.10 0.29 0.04
s (FHE2HY [ erage | 539 | 627 626 | 576 | 219 | oOff
(EH 2H2 T ) max 6,800 14,50 1850 12,60 337 0.19
( ;ﬁzﬁ) min 0 6.10 130 | 320 | 13 | oo
average 1,851 9.81 6.51 6.03 2.03 0.08
max 18,400 16.60 270 | 1090 4,03 0322
ooenas | min 0 014 | 160 | 310 | 012 | 00®
2 average 4,480 9.13 6.98 6.09 1.97 0.12
(Meloe max 51,200 16.60 12.30 8.10 372 027
( ;”g;lni) min 600 450 160 | 310 | 0f2 | 004
average 11,444 12.39 8.14 6.04 1.80 0.13
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7} 0.09~14.5% (33t 6.27%:), Euglena’} 6.1~14.5%
(31t 9.81%0) = VFERTE S22 el A= 0.14~16.60%
(A 10.82%) 22  YERoH, AEdEE
Cryptomonas”} 0.14~16.60% B+ 9.13%:), Euglena
7} 4.50~16.60% (F+t 12.39%) & e} S24] - oA
o] A A=, Euglenadll &gt 23 A Al
Aol =A YRt g% %55 S1, S2 AH BE
2010 1€ 69l 71 = vekar 20109 2€ 714
T G TRt B wel® AxAE NATT g2 B
7h sl e B R o] wiskel H2AE JAISGe] W)
o= ARETE A4 EEE & 5 Atk

BODi= S1A13 el 0.4~25.4mg/ ¢ (B3t 6.34mg/ ) 2
vEeR o AEFHZE Cryptomonas’F 0.4~25.4mg/ {
(B4t 6.26mg/ 0 ), Euglena’} 1.3~18.5mg/ ¢ (B 6.51
mg/ )2 ERTE S2X8 M= 1.6~22.7mg/ £ (B
7.15mg/ 0) 2 YERE S Cryptomonas 1.6~22.7mg/ {
(33 6.98mg/ (), Euglena 1.6~12.3mg/ ¢ (B 8.14mg/
0) & 24¥ 3t S1A43 A 39 319l 25.4mg/ L =
7P = VR o m, S22 3 elx= 3€ 31 el 30.7me/
CE 7P A YERT

COD+= S1A13 A 3.1~15.3mg/ ¢ (3 5.84mg/ L) =
veRt o AEFHE Cryptomonas’F 3.1~15.3mg/ £
(H+t 5.76mg/ 0 ), EuglenaZ} 3.2~12.6mg/ ¢ (F+ 6.03
mg/ )2 ERRTE S2x8 4= 3.1~10.9mg/ £ (B

5.91mg/ L) 2 YEP 21, Cryptomonas 3.1~10.9mg/ ¢
(B¢ 6.09mg/ ¢ ), Euglena 3.10~8.10mg/ £ (B¢ 6.04mg
/)2 A S1AA A 28 1790 23.4mg/ £ =
7P A et o, S22 el A= 3€ 319l 20.3mg/
L2 7P =A JERETh

T-N9] Hsh= v} 2t} S1A-elA 0.29~5.96mg/ £
(F+t 2.15mg/ £) = YERESoH, AE5EE Cryptomonas
0.29~5.96mg/ £ (B 2.19mg/ £ ), Euglena”} 1.36~3.37
mg/ L (H  2.03mg/ )E  YERTE S22 -eA=
0.116~4.029ng/ ¢ (B3t 1.86mg/ ) & UERG O™, A4S
ZH=Z Cryptomonas 0.116~4.029mg/ ¢ (F+F 1.967mg/
0), Euglena’} 0.116~3.719mg/ ¢ (B 1.796mg/ 0 )=
BT} S1AFGelM 2€ 17del 6.87mg/ L = 7 =
Al YebstoH, S24]7d oA = 3¢E 3190l 6.65mg/ ¢ = 7}
Z A JERsT

T-P9] ¥sk= v 2o S1XE 4 0.036~0.586

ng/ 0 (B 0.102mg/ O)E  JERgeH, AEFER
Cryptomonas  0.04~0.59mg/ £ (B  0.11mg/£),

Euglena7} 0.04~0.19mg/ ¢ (8t 0.008mg/ ¢) = VFERS:
o} S2A " elME 0.035~0.322mg/ ¢ (FvF 0.124mg/ )
2 Yehgon, AEFHE Cryptomonas 0.035~0.322
mg/ ¢ (B¢ 0.119mg/ ¢), Euglena”’} 0.035~0.271mg/ ¢
(B3t 0.129mg/ £ ) & A= ek AP 3] 7124 Aol A
= S1A38 A T-P2 A4A4 = Cryptomonas 0.638,
Euglena 0.650, S24)73eX+ Cryptomonas 0.664,



ABIAESEK| o
257 435, pp.453-462, 8¥, 2011

Table 5. A correlation analysis(high tide)

2 x| MEd= o = BOD COD T-N T-P
Cryptomonas 0.044 0.676 0.621 0.333 0.638
(P-value) (0.421) (0.000) (0.000) (0.015) (0.000)
S1 Euglena 0.000 0.829 0.796 0.611 0.650
(EH =} 2hTH) (P-value) (0.982) (0.004) (0.007) (0.038) (0.029)
| 0.075 0.592 0.529 0.338 0.628
(P-value) (0.194) (0.000) (0.000) (0.003) (0.000)
Cryptomonas 0.247 0.835 0.699 0.312 0.664
(P-value) (0.084) (0.000) (0.000) (0.047) (0.001)
S2 Euglena 0.079 0.191 0.033 0.069 0.046
(Mo e m el (P-value) (0.464) (0.239) (0.641) (0.495) (0.581)
| 0.003 0213 0.103 0.001 0.121
(P-value) (0.814) (0.030) (0.146) (0.899) 0.113)

Euglena 0.0462.% YR} BOD, CODS} Bl wate] ]
O 7 VTt AA YERsT

WA (cell/mb) 2 FAFH - A ), BOD(ng/ £),
COD(mg/ ), T-N(mg/ £), T-P(mg/ £) 7] FHA S &
otr7] 913l 3|FEAE T3l 7-¢t A ATE Table 59
LERA AT

A AR S1XREeNAE
Cryptomonas 0.044, Euglena 0.000, S2A+=
Cryptomonas 0.247, Euglena 0.079% #2445 o] 713 A

= 2] Cryptomonas’} Bt} 2 (134 S Holals
QAR AAF oz AxAE NAlTe 9] AdEe A
9] Q= Zlo & Yeldtt BODS| 7% S1A-lA A7gA
4= Cryptomonas 0.676, Euglena 0.829, S2x] & A
+ Cryptomonas 0.835, Euglena 0.191 % YEh} v
2 g7 A ek o S2#] 3 ellA Euglena®] 78-%-
AT AL Qi A0 E YRt CODE A9l % S1
A HeA  CODS AAAFE Cryptomonas 0.621,
Euglena 0.796, S24)7del|A4+ Cryptomonas 0.699,
Euglena 0.033% Yeh} &A% MA1G9e] A#ido] 9=
207 A=Y, Euglena? 39 SIAFANE =2 4

Qe AYPAFE

s By S2A Ao = s A9 Qs o=
vebgtk T-N& S1ARelAe AAAS7

Cryptomonas 0.333, Euglena 0.611, S2A|&ofA+=
Cryptomonas 0.312, Euglena 0.069% WEFoH,
T-P2] ¢ S1AAl|A Cryptomonas 0.683, Euglena
0.650, S2A1-d|4+= Cryptomonas 0.664, Euglena
0.046 2.2 Yel} T-N, T-P2] 4% BOD, COD$} vl
ato] A2 o® ATt Al yebston], S2A oA =
Euglena® 4#=7F A9 §li= 2 O=E eERsth

Tz Al #4431 FoJeEEe Uea 2o A2 AR
FHZ Cryptomonas®] 4% 98-S A|2Jet ol B
T 005 olste gom Ho3t Row Yehdow,
Euglena®| 7% S2 A1 <] #413k0] 0.0501782] #k& 7F
A o] gl Aoz EAE

_|_

323 23} 24
e AS Nz, W

wglen, Tk

Al B o] s dE 14
Al Gi0] 0.02% Q1 2010 42 8Yoll=
S1, S2AA|A Cryptomonas ZZAE2] WA|l47F 22+
560cell/ml, 240cell/mlZ e} A2 AHE o= e}
k,hciur S1 A HefA @] 0.19% = YeRd 2010 3

4 31¥= AxAE NAS7) oF 23,200cell/mt 2 VE}
gk f9lol A9 gls Afels A7t Bk
Aoz Yehtor, vk A% 0.09% <! 2010 42 8
o= S1, S2A A |- Cryptomonas 2 FBE2] A4
7} 242} 560cell/ml, 400cell/ml= YERY ALl AdE A
o7 yreho S1 A flelA fo] 0.78 % = WERd
20109 3€ 31400l AZ2AE 7NAG7F 2F 24,000cell/
ml E UERY vhEe] 9]0 A8 g el 27t
WAeHE Ao R el ] wst Ax8E JHAlE]
“aglol slvh= Zié S =

BOD, COD9| - “ddo] 2 Ao 4 Hglow,
bz A9} bR A E% BOD, COD] %9} A5 &
o] st Aol ek A0 UERt A AR 7Y
AF=9} BODS}F CODE] A& =& A gRlIskitt. o]
s j}b Az *ﬁ%ﬂ WA Aol f71=¢] sk

Hrol g

461 f——
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2, %l F o s ofokelo] wEF EA & A9 A
A dFES AJF538H(Goldman 5, 1979),
T-N¢| 44 277} T8 PON JH=, 277} 4<
4= DIN He|2 EA8H] Wl 2, & ATolA A5t
FAZA FHo] AHsA] dkd Ao )

P
My
r

——] 462

Azl "ishd shA ol Ay A1S Thetst
7] Slste] AE Azt uhgo R Az Ao
10, 309 ABFSARE ARSI s A3 g3}
o A, Ao 9 9 fEdSS HES Y, Az
A 71 F]ke] A 54 HESH] v Aes
EE3HTh

D Az AFeA 109, 309 A3 85 4
B3 Av}, Az 2y 30U 7 oF 50mn o5k Ao
2 TR Aget JUPdF ol A3 2] B
o] El Flo® R 4= Qlan, T 9T HAEHA] dolol
ah, Az 1) 109 Mol -$-o] Hojok dh= Zo%
UFEbsk

% Pl XVJJ Xﬂ
e dgo= %%01 :174] AgE 2 LO_E ‘1_?}5]% 2009
9 99 2293} 129 2499 4 A2S
[sE A Ee] §7e A7 Az Wﬂoﬂ R
e & qlom, Az WA R oA el 77k A
& FFoIA T2 B AoR ek

3) P1, P2, P3 AHEY =9-F¢ %ﬂx}gv’g AL
Az}, )52 39 P1 A 59—+ |
£ 0% FA% a1, P3 A5 ] Z29x7t ﬂ%ix} 48.2cmp_
o} & 3 56.3emE YEREZ B3l shrol A @Ayt
= Axe & 293k 98l shrEFE npshEe] f4€
T st A9 gle P AdElelA s
7
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ok, o] 1% oletd wf x5
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