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Seasonal Variations of Water Quality and Periphyton in the Cheonggyecheon. Shin, Myoung
Sun, Bomchul Kim*, Jai-Ku Kim, Mi Suk Park, Seong Min Jung, Chang Won Jang, Yoon
Keun Shin' and Yeon Jae Bae’ (Department of Environmental Science, Kangwon National
University, Chuncheon 200-701, Korea; ‘Department of Environmental engineering, Sangji
University, Wonju 220-702, Korea; >Devision of Environmental and Like Sciences, Seoul

Women’s University, Seoul 139-774, Korea)

The seasonal variations of water quality and periphyton were investigated in an
artificial stream (the Cheonggyecheon Stream) flowing through the Seoul City. TP

showed a longitudinal gradient: 10 to 59 pgP L'

90 ugP L!

in the upper stream sites, and 15 to

in downstream sites. POP was a major form of TP in the water, occupying

over 60%, while the proportion of DIP was less than 10% except for St. 4. N/P atomic
ratio ranged from 78 to 554, which implies phosphorus would limit algal growth more
than nitrogen. The biomass of periphyton did not show much difference among sites,
and it was relatively higher in spring and fall season (10~ 20 ugChl @ cm %) and lower
in August (<5 pgChl a cm™?), possibly because biofilms were washed off during
spates of summer monsoon. Cyanobacteria was the dominant taxon in the periphy-
ton community throughout the year. The periphyton standing crop can be classified as
a nuisance level. It seems that phosphorus level is sufficiently high even though the in-
put water is treated chemically, and modest water velocity (20~ 90 cm sec™!) and
rocky bottom provide optimal conditions for periphyton growth.
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Fig. 1. Map showing watershed of the Cheonggyecheon.
Closed circles indicate four sampling sites from up-
per to downstream.
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Table 1. Seasonal changes of water temperature and tur-
bidity in the Cheonggyecheon.

. Temperature DO BOD
Site  Date ) (mg0, LY PH (mg0, LY
05-12-01 8.1 13.1 7.36
06-02-24 3.9 14.0 7.76
06-03-27 8.8 12.2 7.55
06-05-25 18.1 10.2 7.64 0.6
06-08-04 18.7 10.1 7.53 0.4
St. 1 06-09-08 23.3 9.4 7.53 14
06-10-30 17.4 10.9 7.85 1.1
06-11-23 10.6 11.9 7.74 0.2
06-12-21 3.7 13.8 7.43 0.2
07-02-23 5.8 14.7 7.70 1.0
07-04-07 114 11.8 7.86 1.2
05-12-01 8.1 13.1 7.36
06-02-24 4.5 13.6 7.80
06-03-27 8.8 12.1 7.49
06-05-25 18.0 10.0 7.65 0.8
06-08-04 21.0 9.9 7.53 0.7
St. 2 06-09-08 23.2 10.3 7.53 1.3
06-10-30 17.4 11.0 7.89 1.5
06-11-23 104 12.5 7.75 0.4
06-12-21 3.5 135 7.36 14
07-02-23 5.0 14.3 7.78 04
07-04-07 114 11.9 7.89 0.6
05-12-01 8.7 13.1 7.43
06-02-24 3.8 14.2 7.73
06-03-27 8.8 12.5 7.51
06-05-25 18.0 9.7 7.60 0.8
06-08-04 20.1 9.1 7.69 0.5
St. 3 06-09-08 23.7 8.2 7.69 1.4
06-10-30 16.1 10.6 7.68 1.7
06-11-23 9.6 12.2 7.73 0.8
06-12-21 3.5 13.5 7.55 2.8
07-02-23 5.5 14.3 7.80 0.6
07-04-07 9.3 119 7.84 1.1
05-12-01 75 11.3 7.34
06-02-24 3.4 13.3 7.66
06-03-27 7.8 11.6 7.49
06-05-25 18.2 7.3 7.66 2.8
06-08-04 21.0 6.9 7.68 0.7
St. 4 06-09-08 22.8 7.2 7.68 1.5
06-10-30 15.7 9.4 7.57 1.7
06-11-23 9.5 11.5 7.75 0.2
06-12-21 3.5 12.6 7.51 1.0
07-02-23 4.3 14.5 7.85 1.3
07-04-07 10.3 10.8 7.73 1.1
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Fig. 2. Comparison of water quality and periphyton biomass among sampling sites.
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Table 2. Mean concentrations of DIP, DOP and POP in
Cheonggyecheon. A parenthesis indicates rela-
tive content (%) for total phosphorus.

(unit: ugP L™

Site DIP (%) DOP (%) POP (%)
1 1.20( 7 4.17(28) 12.01(65)
2 1.44(10) 3.40(22) 11.76 (68)
3 1.53(10) 3.61(21) 11.94 (69)
4 5.53(18) 4.60(15) 23.09(67)

B EA oz zARIEY), 242t 0.56~9.80 ugP LY,
0.36~8.79 ugP L'9] W& Jepid &<l = 718
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Fig. 8. Seasonal dynamics of TP, turbidity and biomass of periphyton during the sampling periods.
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Fig. 4. Seasonal variation of standing crop at each sites in Cheonggyecheon.

845 99L& o= e FES v St. 33
St. 49] 79 297} 34, 783 06y 12€9~07d 4
77}21 2 HEEF dE2FS Jehla, 89 ~1294 @

<+ #dEFS veldH (Fig. 3C, 3F). zxpmﬂ 06y 9
“é—r‘E‘] 07d 4d7kA] AA AN EH% RAz{E £
67 93%-e1%e}. ¥R 2993 —g.— Bo F27) 54%,

H27} 25%, G270 9% 183 7)E} 5359 »}EP;W}
T2 F kel Bt A Jehteod, &g
A Alxdsst 7B w3iohFig. 4). 1 9 A 4011
ug} sjeiw s} ZAH T 27} o] 2b7F 1%, 2006 10
AN E FFEWd el 2% 2dsd R~ 2R
I ED). A2 F A2 (cells mL )L 20061 9Y =
Abell A 2007 49 2ALR. 292 A Jehgoen), A
f7b shREe EA ‘f}EP;’&‘:HFig 4). AAA A - 5
A XA olA] $HEI} o} 9-AFe Al Oscillatoria
spp. = W}E}} (Table 3).

HH 37 Qe=s W] wEed o

SA= A AAME

o
=
FEY PN TS5 O 33
e 2 d7elME A dghort o
T3 Bl ¥he

P54 ek

134 EAs =
st g Holx gt AAA ] 7}
o o} $ed Hlsl
g3 Aoz Bl
o} Rtz f JEFY] AEA HEE BY B M &
2 Zg 29y JEF ﬂ%ﬂl e ks
gHEgko] Ydopdl AL wlig 4=z 93
gdejayrt 34 243ge A
Be 2oo) Bazae MRS AL
o

Bt o gl



HAHY Su HaxH

AW S

—_—o

Table 3. Seasonal variation of periphyton species in the Cheonggyecheon.

Sampling period St. 1 St. 2 St. 3 St. 4
Cocconeis placentula Oscillatoria sp. Navicula sp. Oscillatoria sp.
September var. klinoraphis Cocconeis placentula Oscillatoria sp. Navicula sp.

Oscillatoria sp.
Merimopedia elegans

var. klinoraphis
Melosira sp.

Fragilaria capucina

Fragilatia capucina

2006 October

Oscillatoria tenuis

Oscillatoria limosa

Aulacoseira granulate
var. angustissima

Oscillatoria tenuis

Oscillatoria tenuls
var. tergestina

Oscillatoria limosa

Oscillatoria tenuis

Phormidium sp.

Oscillatoria tenuis
var. tergestina

Scenedesmus
quadricauda

Scenedesmus acutus

Ulothrix subconstricta

December

Oscillatoria tenuis

Phormidium sp.

Oscillatoria tenuis
var. tergestina

Oscillatoria tenuis

Fragilaria sp.

Aulacoseira granulate
var. angustissima

Melosira varians
Oscillatoria tenuis
Surirella sp.

Oscillatoria tenuis
Phormidium sp.
Oscillatoria limosa

February

2007

Oscillatoria tenuis

Phormidium sp.

Stephanodiscus
hantzschii

Oscillatoria tenuis

Phormidium sp.

Stephanodiscus
hantzschii

Oscillatoria tenuis

Phormidium sp.

Stephanodiscus
hantzschii

Microspora sp.

Oscillatoria limosa

Fragilaria construens
var. venter

April

Oscillatoria tenuis

Ulothrix zonata

Stephanodiscus
hantzschii

Oscillatoria tenuis

Stephanodiscus
hantzschii

Phormidium sp.

Microspora sp.
Phormidium sp.
Ulothrix zonata

Fragilaria construens
var. venteur

Scenedesmus ecornis

Ulothrix subconstricta
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Fig. 5. Relationship between periphyton biomass and wa-
ter velocity.
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