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The seasonal dynamics of phytoplankton and water quality were evaluated bimonth-
ly at 7 park ponds in the capital region from October 2004 to August 2005. With out
the change of water temperature (0.4~ 26.0°C), cyanobacteria dominated in park
ponds such as Gyungbokgung Gyunghyaeru and Seokchon reservoir. The standing
crops of phytoplankton was significant related with cell densities of cyanobacteria
(r=0.993), while they did not significant correlation with environmental factors.
Almost of all park ponds in the capital region were classified as eutrophic state with
high TP concentrations and TN/TP ratios less than 10. Major dominant cyanobacteria
were as followed; Anabaena sp., Aphanocapsa elachista, Lyngbya contorta, Merismo-
pedia elegans, Microcystis aeruginosa, M. wesenbergii, Microcystis sp., Oscillatoria
sp., Phormidium tenue, and Plectonema sp. To date, although the concentration of
chlorophyll-a and cyanobacterial densities in the capital region was below the
‘danger’ level of WHO guidelines value, the monitoring of cyanobacterial densities
and its toxin (microcystin) in recreational/bath water should be continued.

Key words : capital region, park ponds, cyanobacterial bloom, water quality

Foan ANEA A - A oo AT =
Mo & g U =AY m# % ARL AT AR

3 AHAE BE fAsRs q3e s e @
BAEES clEe] AT A2z Qld Bt ofdEt =A19 AFX B SolA Al dRE
EAE A3} el a vule Fhoz Ww Folge] A Awe) 234F FEsty, HHAEH B
doElal =187 AR BLE o Z, A oluixIge =z Azke) MYl =F
13 o718hs S9.0] Zol) mieh =A] o Al T o] FTH(7, 2007). o3 Y el THHE S37kel
7l T Huo) Fe Ik FAsk Qlek(o) 9} ARLE Hlwy FuI}b ol AFHo2 o] fo)T
5, 2001). 312 AIIES] FA Y orbpztow g Holmz e T ol 9% Frse gloy, 3
2 5 E BT ol =AFAE A2 93 4 AR S3 =AY AR o) H

* Corresponding author: Tel: 02) 452-3749, Fax: 02) 452-3749, E-mail: white-t@hanmail.net



B F AR AAAEA BT $RdE O 5
7} ek (el g} A, 2000; o) 2} E- 2001).

It 33 AL FY ARGAM dEAss 2F
(algae)= WIAAH A= HAHE 78, Foetshy
°of - Hu] =& 2FFol AT AdA w¥) g wAst
A AL 2147 A2 BAEAG shteld) Al
AE ZHT FEANA AR Aegdoz oj4n
4% 39 W 2y 9% 52 AxHoz 99 A
BEo] R WEe) F7ke} vl 2F540) A&
H1 gIth(E %, 2001; A %, 2005). 2ol = B35,
AT #2340 39 Q2 98 4 2 gzt
o H5g AA el

HI7HA] &R A% 4 % Adle) Fhste o
B AFAE A3 2AL o) R AR, 7} B F
Zke) il F=A 4Ry wAT 4704 E, 2001
Ahn et al., 2003; 713} <k, 2005; 1 = 2006; <3} 7,
2006), Heta 32 o] Aol Wat Q7 (3} 4], 1982;
7 %,1998; 71 %, 2003; 7 %5, 2004), AF W A4 A=
T AR SATF Bl AT A7 (el A, 2000
# %, 200571 dRRolglom, £ Exale Fo
T A% A} 2R A A7 A9 9o
(A 5, 2005). =¥ S=d Fo AE-2 G ARFEC]
FAEtes o)gst: Ay s, 3 A%
g shetel gt |7 < Hel3L, A4
# LT o EHE A ! cdefde 4t
& AT7EL s AP, 1996, 1999;
%, 2003; A 5, 2004; ¥}, 2005; 4 5, 2005). A]-2-A]
ol 209 Aol Zh7hE AE) FLARe) xsa 9l
d, #e4%3rt FHE 3, Be) aFo MR e
Zo] A7SEAH, d2f AL oo uE 54
7kl 7FeAde) Wit g (M §, 2005), FUE o4
T ARERA 27 AlmAQl oedgke 713 4 Qo

T A et ohiel 3 A
A9 #d g 7 7|24 d7= Fesidn

)

%

—
a

*

o5
=
7

¥

RO N

Lo

£

hal

(e
e
H

]
P

S ol

. of
L2

37°40'N

37°30°'N
1

- ° N
¢ G i i BDP
2 | yeonggi province
& /
o
T T T

126°50'E 127°00'E 127°10°E

Fig. 1. A map showing the 7 sampling sites. GBP, Gyeong-

bok palace; YSP, Yongsan park; SCR, Seokchon
reservoir; GDP, Gildong eco. park; YEP, Yeouido
eco. park; BDP, Bundang central park; ISP, Ilsan
lake-park.

Table 1. Physical characteristics of major park ponds in the capital region.

Sites Symbol  Area(m?) St((;rl?)ge Avgﬁg?pth SZgﬁzzS{S Water resources
Gyeongbok palace GBP 11,613 700 1.9 Silt, clay Ground water
Yongsan park YSP 6,708 6,000 0.5~2 Silt, mud Tap water
Seokchon reservoir SCR 147,400 737,000 4~5 Silt, clay Han river
Gildong eco. park GDP 4,900 2,530 1~2.5 Silt, mud Ground water
Yeouido eco. park YEP 580 476 0.8 Silt, mud Ground water
Bundang central park BDP 420,989 127,347 1~1.5 Silt, mud Yuldong reservoir
Ilsan lake-park ISP 300,000 453,000 0.5~3 Silt, mud, sand, clay = Han river/Koyang city
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Table 2. Physicochemical factors of major park ponds in the capital region.

Time* GBP YSP SCR GDP YEP BDP ISP Time GBP YSP SCR GDP YEP BDP ISP
1 212 203 210 174 175 190 205 1  0.797 0.720 1.027 1.776 0.672 0.653 0.173
2 135 128 143 103 124 143 133 2 0.499 0.346 0.509 0.950 1.171 0.730 0.336
WT 3 5.2 3.8 0.4 3.2 4.3 1.3 24 TN 3 2.717 1.958 1.824 3.389 2.976 2.333 1411
4 84 92 6.8 9.2 8.4 98 79 4 0.096 0.020 0.269 0.020 0.758 0.106 0.010
5 244 255 229 245 224 232 255 5 0.662 0.509 1.123 0.442 0.720 0.787 0.077
6 225 222 260 213 216 232 231 6 1.766 0.586 0.826 0.691 0.768 1.584 0.595
1 8.1 8.7 9.8 8.3 7.7 91 84 1 0.125 0.134 0.086 0.077 0.072 - -
2 85 9.2 9.6 90 81 87 88 2 0.206 0.187 0.288 0.269 0.192 0.034 0.13
pH 3 7.8 8.3 8.2 7.8 8.0 87 86 TP 3 0.037 0.046 0.056 0.074 0.046 0.056 0.009
4 8.7 89 9.3 89 84 91 89 4 0.523 0.254 0.326 0.043 0.326 0.029 0.125
5 8.7 85 89 8.1 7.4 83 9.0 5 0.067 0.053 0.154 0.091 0.024 0.024 0.024
6 8.2 8.0 9.0 7.9 7.3 88 8.6 6 0.053 0.072 0.038 0.168 0.106 0.038 0.288
1 11.1 106 9.7 9.1 55 115 9.2 1 64 54 119 231 93 - -
2 121 113 10.8 9.7 6.3 11.7 10.9 2 24 1.9 1.8 3.5 6.1 215 26
DO 3 146 159 140 140 14 155 145 TN/TP 3 734 426 326 458 64.7 41.7 156.8
4 11.0 112 120 123 10.0 122 106 4 0.2 0.1 0.8 05 23 3.7 01
5 148 114 121 89 132 121 118 5 9.9 9.6 7.3 49 300 328 3.2
6 10.5 7.9 94 9.0 34 104 9.0 6 33.3 81 217 4.1 7.2 417 21
1 354 222 126 297 497 148 122 1 254 278 406 198 43 138 21
2 371 245 128 299 508 156 127 2 4.3 6.0 9.6 7.8 27 29 11
Cond. 3 387 319 120 290 300 150 147 Chl-a 3 16.8 9.5 74 186 109 50 25
4 47 40 19 31 58 29 17 4 121 129 149 132 52 49 0.3
5 374 276 166 305 565 215 160 5 191 81 212 175 6.6 153 3.0
6 318 189 155 232 365 167 135 6 43.2 37.8 13 20,7 25.8 347 24
1 3.2 4.6 22 2.6 2.6 33 08 WT, water temperature (°C); DO, dissolved oxygen (mg L™1); Cond,
2 3.2 3.9 24 4.9 0.9 1.8 1.2 electric conductivity (uS ¢cm™); BOD, biochemical oxygen demand
BOD 3 19 2.4 2.7 3.7 2.0 1.5 07 (mg L™Y); TN & TP, total nitrogen and phosphate (mg L™!); TN/TP,
4 23 32 3.1 31 1.3 1.7 15 TN/TP ratio; Chl-a, Chlorophyll a (ug LY.
5 5.4 3.0 2.4 3.6 1.6 3.4 1.7 *1, Oct. 2004; 2, Dec. 2004; 3, Feb. 2005; 4, Apr. 2005; 5, Jun. 2005;
6 26 32 1.3 3.5 1.7 24 11 6, Aug. 2005,
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Fig. 2. Standing crops of phytoplankton of major park
ponds in the capital region.
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Table 4. The dominant species of phytoplankton community of major recreational park ponds in the capital region.

Sampling time Sites 1% and 2" dominant species
GBP Aphanocapsa elachista-Lyngbya contorta
YSP Merismopedia elegans-Golenkinia sp.
SCR Microcystis wesenbergii-Coelastrum sp.
Oct. 2004 GDP Scenedesmus quadricauda-Aulacoseira granulata
YEP Aulacoseira granulata-Stephanodiscus sp.
BDP Scenedesmus quadricauda-Aulacoseira granulata
ISP Coelastrum sp.-Oscillatoria sp.
GBP Lyngbya contorta-Microcystis aeruginosa
YSP Aulacoseira granulata-Synedra acus
SCR Coelastrum sp.-Merismopedia elegans
Dec. 2004 GDP Aulacoseira granulata-Scenedesmus quadricauda
YEP Scenedesmus quadricauda-Pediastrum duplex
BDP Scenedesmus quadricauda-Cosmarium sp.
ISP Oscillatoria sp.-Coelastrum sp.
GBP Nitzchia acicularis-Plectonema sp.
YSP Closteriopsis longissima-Aphanocapsa elachista
SCR Asterionella gracillima-Fragillaria crotonensis
Feb. 2005 GDP Eudorina elegans-Phormidium tenue
YEP Chlamydomonas sp.-Dinobryon divergens
BDP Scenedesmus quadricauda-Nitzschia sp.
ISP Cosmarium sp.-Chlamydomonas sp.
GBP Nitzchia sp.-Synedra acus
YSP Anabaena sp.-Dinobryon divergens
SCR Aulacoseira granulata-Asterionella gracillima
Apr. 2005 GDP Aulacoseira granulata-Scenedesmus quadricauda
YEP Navicula sp.-Gyrosigma spencerii
BDP Scenedesmus quadricauda-Nitzchia sp.
ISP Dinobryon divergens-Oscillatoria sp.
GBP Lyngbya contorta-Microcystis wesenbergii
YSP Scenedesmus quadricauda-Staurastrum cristatum
SCR Aphanocapsa elachista-Microcystis sp.
Jun. 2005 GDP Scenedesmus quadricauda-Crucigenia tetrapedia
YEP Aphanocapsa elachista-Scenedesmus quadricauda
BDP Scenedesmus quadricauda-Cosmarium sp.
ISP Coelastrum cambricum-Cosmarium sp.
GBP Lyngbya contorta-Microcystis wesenbergii
YSP Oscillatoria sp.-Aphanocapsa elachista
SCR Microcystis sp.-Pediastrum biwae
Aug. 2005 GDP Phormidium tenue-Crucigenia tetrapedia
YEP Scenedesmus quadricauda-Merismopedia elegans
BDP Cosmarium sp.-Scenedesmus quadricauda
ISP Scenedesmus quadricauda-Oscillatoria sp.
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Table 5. Correlation coefficients among biological and physicochemical parameters in recreational park ponds in the capi-

tal region.
wT pH DO Cond. BOD TN TP TN/TP  Chl-e T-phyto

pH -0.031
DO -0.490 0.181
Cond. 0.237 —0.666 -0.151
BOD 0.154 0.072 0.099 0.169
TN —0.403 -0.385 0.395 0.345 —-0.039
TP —-0.183 0.243 -0.213 -0.252 0.102  -0.312
TN/TP -0.382 —-0.238 0.474 0.133 —0.296 0.628  —0.455
Chl-a 0.369 -0.169 -0.336 0.235 0.335 0.187 -0.136 —0.038
T-phyto 0.226 0.052 0.091 0.207 0.236 0.016 -0.015 -0.063 0.280
Cyano 0.220 -0.010 0.079 0.239 0.230 0.017  -0.017 -0.057 0.260 0.993

*WT, water temperature; DO, dissolved oxygen; Cond, electric conductivity; BOD, biochemical oxygen demand; TN, total nitrogen; TP,
total phosphorus; TN/TP, TN/TP ratio; Chl-a, chlorophyll a; T-phyto, total standing crops of phytoplankton; Cyano, cyanobacteria. prob-

ability value was significantly p<0.05

22X 71 B3, o)W Aphanocapsa elachista, Micro-
cystis sp.2} - F2{7L F E2F F 70% oA 3}
Astgiet. A F fAEago] 7ML A ekt & g4t
IeFRozA 2004 1294 634 cells mL 12 279y
31, o]wj %2 Coelastrum sp.2} FZ Oscillatoria sp.7}
243l t} (Table 4).

FAA7] B Aol w2 Fo $3 52 Table 49} 7
o} &AM 719} A el wel %257 Coelastrum sp., Cos-
marium sp., Scenedesmus quadricauda 2 3257 Aula-
coseira granulata, Asterionella gracillima, Fragillaria
crotonensis®} ‘FEFo] $AHIA o] TP FxF
T8 $HEFL Anabaena sp., Aphanocapsa elachista,
Lyngbya contorta, Merismopedia elegans, Microcystis
aeruginosa, M. wesenbergii, Microcystis sp., Oscillatoria
sp., Phormidium tenue, Plectonema sp. 5 10%&0]|gt}.
53, ¥ ATIYIE 3 WIS ekl AR o)
ARFG NEISE 10°C ol3ke) e s2o] 243
20051 297} 49 AT BE Aol ARF | A
ARANE d2Rs 3 AEF F 0% olAbe e}
AT, ME5SE 20°C o)) 420 24 20044 10
44,2005 647} 84 247} 60, 72, 92%2 A5},

EEHIE HEF T I2F &% AAT v
¢ 18%2A, FEH F2 FY dRAN P AE
EHIE FoAA 27 28 =g AL s
U =23 AEERAE F IE

Fe o oy 7R B e 8zl e #o18 ARA
Hebd A efgket
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2] w58t el d, A HaF TSIHTN)E= YAt
3ol 30, thE T dEES 40~54F vEle
o, 4™ HF TSI(TP):= 55~73=2+] TSI (CHL)H
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Fig. 3. Trophic state index (TSI) values based on ten mon-
ths of bimonthly sampled data from major park
ponds in the capital region. A, chlorophyll a; B,
total nitrogen; C, total phosphorus.
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2= Agrecloz A451=1 (Smith, 1982; Sigua et al.,
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A 4L SANFHFT E 5 o (Kim et al., 2007).
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