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Assessment of Water Quality in Namdae-Stream, Yeongok-Stream and Sacheon-Stream Using
Trophic Status and Epilithic Diatom Indices. Kim, Yong-jin and Ok-min Lee* (Department of
Biology, College of Natural Science, Kyonggi University, Suwon 443-760, Korea)

The water qualities of Namdae-stream, Yeongok-stream and Sacheon-stream were
examined, by using physicochemical factors, trophic status and epilithic diatoms from
May 2008 to February 2009. The physicochemical water qualities of three streams
were, except for some construction areas and sites of downstream, generally good,
having less concentration than BOD of 2mg L. As for the sites of downstream, there
were ongoing pollution such as graduation of nutrients in Namdae-stream and Sa-
cheon-stream, due to salinity of seawater and topographical feature of the closed
estuary. The examination of trophic status of Namdae-stream showed mesotrophic
status in all the sites. Also, eutrophication was in progress as from the upstream to the
downstream of Yeongok-stream, and Sacheon-stream showed eutrophic status in all
its sites. As a result of the biological water quality assessment, Namdae-stream, ex-
cluding the downstream site, came out to be p~ o-oligosaprobic, and biological water
quality was good, having TDI less than 50. Some construction sites and downstream
site of Namdae-stream are B-mesosaprobic, and with the TDI over 70, the biological
water quality assessment came out to be polluted. Yeongok-stream is p~ o-oligosapro-
bic, and its biological water quality is good, having TDI less than 40. Sacheon-stream,
excluding the upstream site on May 2008 and February 2009, is p~ o-mesosaprobic,
and its TDI over 70 shows that it has been polluted. The correlation analysis showed
a high correlation in both DAIpo and TDI. Also, biological assessment of water quality
(DAIpo, TDI) showed higher correlation with TSI rather than BOD.
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Fig. 1. A map showing the sampling sites at Namdae-
stream, Yeongok-stream and Sacheon-stream from
May 2008 to Feb. 2009.
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Table 1. Physicochemical environmental factors at Namdae-stream, Yeongok-stream and Sacheon-stream from May 2008

to Feb. 2009.
. W.T DO Con. Tur. p Chl. o* TP ™ BOD
Date  Site ooy PH o1 @Sem™ (NTU) (mgm™  (mgL)  (mgL™  (mglL™
N1 191 81 9.53 77.0 1.0 1.2 0.011 1.872 0.88
N2 207 80 9.49 55.0 1.2 2.3 0.011 0.899 3.43
N3 201 7.7 9.42 76.0 2.9 2.3 0.019 2.952 1.52
May N4 203 69 11.74 4200.0 2.2 2.2 1.800 7.818 0.05
sogs Y1 165 83 9.10 66.0 13 2.6 0.016 1.353 1.01
Y2 189 7.9 9.13 77.0 1.8 9.1 0.011 1.167 2.34
Y3 184 66 10.82 102.0 2.1 42 0.024 1.778 2.02
S1 155 178 8.73 56.0 115 6.2 0.113 2.410 2.51
S2 177 69 8.09 1420.0 48 4.4 0.043 1.765 2.99
N1 219 79 7.35 63.2 11 1.1 0.009 0.024 0.55
N2 217 74 6.81 49.1 17 1.8 0.024 0.060 0.92
N3 207 73 5.47 112.4 1.3 14 0.019 0.052 0.74
Aug, N4 2079 6.70 103.8 2.5 0.7 0.018 0.004 1.09
e Y1 190 77 11.27 49.0 0.7 2.6 0.013 0.014 0.79
Y2 205 75 10.21 59.3 1.4 3.1 0.000 0.007 0.82
Y3 215 72 11.03 67.4 1.7 3.2 0.007 0.041 0.75
S1 216 75 10.54 52.5 2.5 16 0.032 0.045 1.06
S2 225 74 9.02 170.1 115 43 0.165 0.074 1.19
N1 164 86 10.17 68.2 0.3 11 0.003 0.151 0.39
N2 171 80 8.96 54.2 0.3 0.9 0.003 0.053 0.64
N3 176 178 7.57 104.9 0.4 11 0.006 0.230 0.87
o, N4 205 78 7.54 2569.0 15 15 0.896 1.645 1.31
so0s Y1 170 82 9.67 74.2 0.3 1.3 0.004 0.182 1.79
Y2 170 82 9.52 83.2 11 0.9 0.005 0.152 2.17
Y3 188 80 13.90 100.4 0.6 2.4 0.007 0.212 2.13
S1 190 82 9.64 75.2 1.2 1.3 0.009 0.244 1.88
s2 195 77 11.14 600.0 5.8 5.3 0.038 0.263 1.28
N1 28 95 8.61 89.8 0.3 0.7 0.017 1.148 2.16
N2 32 92 9.50 56.0 1.0 0.7 0.019 1.055 2.11
N3 60 96 7.90 715 12.7 2.9 0.036 1.293 1.05
rep, N4 50 87 6.85 3500.0 4.0 1.9 0.263 0.769 2.42
000 Y1 28 89 10.33 79.4 0.3 1.0 0.021 1.055 2.50
Y2 31 90 9.43 815 0.5 1.0 0.127 0.924 1.98
Y3 77 9.2 10.19 94.0 2.4 8.0 0.028 1.059 1.14
S1 68 87 11.92 78.1 1.4 48 0.016 1.210 2.11
S2 75 79 9.51 437.0 7.9 3.6 0.181 0.840 2.13

*Planktonic Chl. a

B RofoFAlelA FejokdA 2 vehgth TNY) =
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Table 2. Seasonal changes of TSI at Namdae-stream, Yeongok-stream and Sacheon-stream from May 2008 to Feb. 2009.

Site TSI (SD) TSI(T-P) TSI(Chl) TSI
N1 39.7 OM? 54.9 E 32.4 OM 42.3 M
N2 41.7 M3 54.9 E 38.7 oM 45.1 M
N3 514 E* 571 E 38.7 OM 49.1 M
May N4 48.3 M 60.0 E 38.3 oM 48.9 M
2008 Y1 42.6 M 56.5 E 39.9 OM 46.3 M
Y2 46.1 M 54.9 E 52.2 E 51.1 E
Y3 47.8 M 57.7 E 44.6 M 50.0 E
S1 66.5 E 59.5 E 48.5 M 58.1 E
S2 56.9 E 58.7 E 45.1 M 53.6 E
N1 40.7 M 53.8 E 31.5 OM 42.0 M
N2 45.5 M 57.7 E 36.3 oM 46.5 M
N3 42.6 M 57.1 E 33.9 OM 445 M
Aug. N4 49.7 M 56.9 E 271 oM 44.6 M
2008 Y1 35.8 OM 55.7 E 39.9 oM 43.8 M
Y2 434 M 4.2 o! 417 M 29.7 0]
Y3 45.5 M 52.0 E 42.0 M 46.5 M
S1 49.7 M 58.3 E 35.2 oM 47.7 M
S2 66.5 E 59.7 E 44.9 M 57.0 E
N1 26.5 O 414 M 31.5 oM 33.1 oM
N2 26.5 O 414 M 29.5 O 32.5 OM
N3 29.6 O 50.7 E 31.5 OM 37.3 OM
Oct. N4 44.1 M 59.9 E 34.5 oM 46.2 M
2008 Y1 26.5 o) 46.0 M 33.1 OM 35.2 OM
Y2 40.7 M 48.8 M 29.5 0 39.7 oM
Y3 34.1 oM 52.0 E 39.2 oM 41.8 M
S1 41.7 M 53.8 E 33.1 oM 42.9 M
S2 59.0 E 58.5 E 46.9 M 54.8 E
N1 26.5 0 56.7 E 27.1 0] 36.8 OM
N2 39.7 oM 57.1 E 27.1 o) 413
N3 67.5 E 58.4 E 41.0 M 55.7 E
Feb. N4 54.9 E 59.8 E 36.9 OM 50.5
2009 Y1 26.5 0] 57.3 E 30.6 OM 38.1 OM
Y2 32.1 OM 59.6 E 30.6 OM 40.7 M
Y3 49.3 M 58.0 E 51.0 E 52.8 E
S1 43.4 M 56.5 E 46.0 M 48.6 M
S2 62.3 E 59.7 E 43.1 M 55.1 E

'Oligotrophic, 2Oligomesotrophic, *Mesotrophic, *Eutrophic
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Fig. 2. Chlorophyll-a concentrations of periphytons at Namdae-stream (a), Yeongok-stream and Sacheon-stream (b) from

May 2008 to Feb. 2009.
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Fig. 3. Number of epilithic diatom species at Namdae-stream (a), Yeongok-stream and Sacheon-stream (b) from May 2008

to Feb. 2009.

31, AFHL 28 3015 77 194 60F 10HFo
2 % T08FTol FushEon, ARAL 25 3013 0
I 234 67%F T o2 F T6HFLo) 2¥IP P
g A4 290 NN 25502 Y B 5o 2
Hatglom, 542] N2o|A 3Fo= 713 AL &l
seloh AP SR Nk 9% Y B 2ol 2
Asiglom, N2ol A 7b A e Fo 2Ustalc 22A
& 299 Yaolu] 26502 A4 e o] 2T
™, 599 YioA 7 A2 2>
8ol S24 714 @&
8] S1eA 15%F 02 714 H.e

A FoTe] #3522 QAN F=
73l 77t 13EFEH 6TEFZol EP3lgdon (o] F,
2008), 7337 ( 5, 2008)9) 4 608772 F27} ol
¥ § 9E 7Y A F2Fe 28 2491
AR AE Vel

B AR Fo $HEE Achnanthes convergens
8} A minutissima® N1~N3o| A AW FAIv)7} 25.5
~82.5%2] W9z sl A convergens) AL 1)
2729l 3HpA F=0]7] (Watanabe et al., 2005), A.

oln}lr‘
L
w%ﬁ
rgl
s o
:
3
PR
AT
oorZ‘.’:
1

minutissimas BRBAYEFo Y} AR JPH] dAF
(7, 20072} A7d=t 2AL] AF(HAH o], 2009), F31H
¥ 229 A7 (A F, 2009), Fete] A7 (7], 2004) 5
A AL AFTFAAM FHIAY ALY H
ARE E8Age YepllE Aoz deA] glvh N4ojA
= 2008 8¥3} 20099 2%d] ZoElA =l A
exigua?} 46.5%, Nitzschia amphibiaZ}l 79.9%% %A
35} (Table 3). o] -2 =l ol o8] #&A 3177} 3
AEEA kg 5% 5 A3 (EF 5, 200000 ©w}
£ Zoz Atsdd 20084 5¥ele 7|pA Fo= o
82 Synedra fasciculata (R, 1993; Dziengo-Czaja et al.,
2008)7} 23.8%2. $A slglon], Ar|A ==} 4,200 uS
em 2 Yeh e F, o] A7l sl 93 d=9)
gFo]l Bd Aoz Almdc A3 AS A AA
9 mE XA A. minutissimad] FHW FAuR]7}
31.3~82.8% W92 94 sldon, Yz Y20 <
convergens7h -9 Ssieh AFAE AR 2 AA
SUEFY & W3 G Aoz njFfo] AR
F7HA 8] o 9 H s Ggo] AL Ae=mw
wEch



HoHE, AFH, At

123

Table 3. Seasonal changes of dominant species of 9 sites at Namdae-stream, Yeongok-stream and Sacheon-stream from

May 2008 to Feb. 2009.

Date Site Dominant species (%) Subdominant species (%)
N1 Achnanthes minutissima (25.5) Fragilaria crotonensis (15.5)
N2 Achnanthes convergens (61.5) Cocconeis placentula var. lineata (3.9)
N3 Achnanthes convergens (82.5) Achnanthes minutissima (6.3)
May N4 Synedra fasciculata (23.8) Melosira varians (11.1)
2008 Y1 Achnanthes minutissima (62.6) Achnanthes convergens (27.5)
Y2 Achnanthes minutissima (36.0) Achnanthes convergens (15.2)
Y3 Achnanthes minutissima (40.9) Nitzschia amphibia (12.2)
S1 Achnanthes minutissima (25.0) Cocconeis placentula var. lineata (16.7)
S2 Nitzschia amphibia (43.8) Achnanthes laterostrata (6.9)
N1 Achnanthes minutissima (69.6) Gomphonema parvulum (21.7)
N2 Achnanthes minutissima (38.3) Achnanthes convergens (35.8)
N3 Achnanthes convergens (41.9) Achnanthes minutissima (32.3)
Aug. N4 Achnanthes exigua (46.5) Nitzschia palea (8.1)
2008 Y1 Achnanthes minutissima (43.9) Cymbella turgidula var. nipponica (23.5)
Y2 Achnanthes minutissima (50.9) Achnanthes convergens (19.4)
Y3 Achnanthes minutissima (33.1) Cymbella sinuata (30.6)
S1 Achnanthes convergens (41.4) Achnanthes minutissima (15.7)
S2 Fragilaria elliptica (28.8) Nitzschia palea (10.7)
N1 Achnanthes convergens (54.3) Achnanthes minutissima (34.3)
N2 Achnanthes minutissima (45.5) Achnanthes convergens (25.0)
N3 Achnanthes minutissima (31.7) Nitzschia palea (30.4)
Oct. N4 Achnanthes minutissima (12.8) Synedra ulna (10.3)
2008 Y1 Achnanthes minutissima (59.8) Achnanthes convergens (32.2)
Y2 Achnanthes minutissima (46.6) Achnanthes convergens (21.6)
Y3 Achnanthes minutissima (31.3) Gomphonema parvulum (23.9)
S1 Nitzschia palea (28.1) Cocconeis placentula var. lineata (13.4)
S2 Nitzschia amphibia (32.9) Nitzschia palea (11.8)
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Fig. 4. Ecological groups (%) of water quality indicators at Namdae-stream, Yeongok-stream and Sacheon-stream from
May 2008 to Feb. 2009 (a: May 2008, b: Aug. 2008, ¢: Oct. 2008, d: Feb. 2009).
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Fig. 5. DAIpo and TDI at Namdae-stream (a, b), Yeongok-stream (¢, d) and Sacheon-stream (e, f) from May 2008 to Feb. 2009.
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Table 4. Correlation coefficients among epilithic diatom indices (DAIpo, TDI) and physicochemical factors at Namdae-
stream, Yeongok-stream and Sacheon-stream from May 2008 to Feb. 2009.

BOD TSI
May Aug. Oct. Feb. May Aug. Oct. Feb.
DAIpo 0.00 -0.35 -0.11 -0.21 BOD 0.37 0.53 0.33 -0.56
TDI -0.07 0.40 0.03 0.29 DAIpo -0.29 -0.12 -0.67 -0.62
N.Sp -0.37 0.63 0.12 -0.41 TDI 0.38 0.64 0.78 0.57
TSI 0.37 0.53 0.33 —0.56 N.Sp 0.27 -0.12 0.83 0.35
DAIpo TDI
May Aug. Oct. Feb. May Aug. Oct. Feb.
BOD 0.00 -0.35 -0.11 -0.21 BOD -0.07 0.40 0.03 0.29
TDI —-0.89 —0.51 -0.89 -0.88 DAlpo —-0.89 —0.51 -0.89 -0.88
N.Sp -0.70 -0.59 -0.76 0.01 N.Sp 0.81 0.28 0.68 0.22
TSI -0.29 -0.12 —-0.67 —-0.62 TSI 0.38 0.64 0.78 0.57
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