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The Effect Factors on the Growth of Phytoplankton and the Sources of
Organic Matters in Downgtream of South-Han River

Hae-Kyung Park - Myeong-Seop Byeon* - Myeong-Jae Choi -« Young-Jin Kim

Han river Environmental Research Center, National Institute of Environment Research
"Department of Water Environment, National Institute of Environment Research
(Received 4 June 2008, Accepted 1 August 2008)

Abstract
We divided the downstream of South-Han River into three water zones, such as river zone, transition zone and lacustrine zone
depending on the flow rate, and elucidated the major effect factors on the growth of phytoplankton and the sources of organic
mattersin each water zone. The difference of chlorophyll-a concentration which represents the standing crop of phytoplankton
was statistically significant among the water zones. From the results of bivariate correlation analysis between chlorophyll-a
concentration and water quality parameters in each water zone, the outflow of Chungju dam and hydraulic retention time of
Lake Paldang which are directly related with the flow rate seemed to have obvious impact on phytoplankton growth in the
downstream of South-Han River. The concentration of nutrients such as phosphorus and nitrogen exceeded the criterion of
eutrophication and did not showed significant relationship with chlorophyll-a concentration. There were strong correlations
between BODs and chlorophyll-a concentrations in transition and lacustrine zone showing autochthonous production of
phytoplankton was dominant source of organic matters in these zones especially in dry seasons. The results of this study show
that the control of abundance of phytoplankton is the key target for reduction of the organic pollution in the downstream of

South-Han River.
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Fig. 1. Sites map of downstream of South-Han River system.
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Fig. 2. Time series record for the amount of inflow (line) of Paldang dam and outflow (short dash) of Chungju
dam, hydraulic residence time (dotted line) and the amount of rainfall (bar) in Lake Chungju from Jul.

2004 to Jun. 2006 (each value is daly value).
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Table 1. The homogeneous subset of means of chlorophyll-a Zol Al 2Fo® FRIYO & wE IFag g7 +37
concentration of survey ;it&e from post hoc range test Ho] AEZFGIgE =24 ZdoME AP35 $o3 L8
and Dunnett's T3 pairwise multiple comparlsorTs 9 Aoz YeytkTable 1).
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Fig. 3. The range of values of water quality parameters in each water zone from Jul. 2004 to Jun. 2006. ((8)-TP,
(b)-TN, (c)-NH4N, (d)-Chl. a, (e)-POsP, (f)-NOs-N, (g)-EC, (h)-BODs, Box-25th and 75th percentiles,
whisker-5th and 95th percentiles, dot-outlier, line within box-median value, dash within box-mean value).
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Table 2. The results of one-way ANOVA of water quality parameters among the water zones

Items W.T. pH DO TN NOs-N NH4-N TP PO,-P Chl. a BOD
N 24 24 24 24 24 24 24 24 24 24
Sig. 0.929 0.120 0.318 0.400 0.124 0.404 0.015 0.258 0.002 0.087
Fod gt 2 \AE Efen SAFLEE {9 A #AA E(R=-0.66, p<0.00), EFAFFIIE= ¢ AAH
o|7} le AR Uit @7 stRelA AEEFIEY Al(R=052, p<0.01)E EA Z7] ¥ FYFTFol B&
S dFE PAe FEUAAE JYEFHF sEEUE B o R Ho] FFHO FE} EokA e ¥ &
P AR £49 Aoz FFHAD FH FF HUES o] WElx AEZFIAEY F42 At €l @ 29
T AEE BODsE XA 27 BAHSE {3 Aol& AHE YeEE Aoz FFE o Z2RE £ 9 &
Holx groyt T Mg 40 =¥AE SFTF 47 FFY EFETFLAME AEEFIAEY S
Fo 2 ZFE =A Usth 2 9T vAE AR BZIY FHTH ARFAT S
& we FRA 7 F9elA o)A 9 £ 42 Aoz guHth
Fhol AEEFAE FHd A ITFE sy HH SHH TN/TPE FAHE BH A A HNA ZAIZE
FEI FBFAE EASAHTable 3). 3+ Tl & B 306~0559 HE HYI Ed JuFHoe=z TP 57}
22Y a 359 9% 4TS JeEbd 5L pHY 2F UoE S FRA o B2 HE Ho A XA =
59 FETH AFAL 282 SFELTFZoIReH pH T Qlo] AFFLAQ Aoz ZAEJLH, ZAIF B
o} 295 YA AR &9 FHE SFELHRF #Ho2 B o B AHAA TPH TN 3&& FE¢ 712
< 59 F#TE Yeio] stEAFNA AEEHIE T4 <& =FePTHUS EPA, 1979). ol¥ A=z &2 o Fd7d
o ¥dFE WA= FEAIAE FE FAF IFY AFAIZ 3 Y92 ILEF vEF AEEZIEC FH5
7 ARde URFoz FIIHE EPF AR Aoz SES AHolr] Wil IFAF =} AEZFIE &
ZAME o o] T FEL BT {43 APAHA FAVL £ T35 49 JFE Holx g Ao=E dgHth
RATh weba] Gobd o A AEEFIEN ITFE AA
s stHe AAFYGQ Holt FeA FEEH a E AREE A 2 AF 99 ORF IR A% 75
BES FAHCZE Fo JFBAE Yebd FELS BODs o] STHAFAIZY A7 7S T8 9FE WX E A
gl fllem, STt AE pH, DO, POsP, NO3-N, oz 334

BODs 1el3 2gEe] Feshs AFAIol gt @8 A 24 229 a SES BODH S8
2 BESh G900 4RIAR Y GE A 2E Aol Fok Serdad BA40E a0
su%

AN 2229

FoAA FYEFY POPSH NOsN =9 H4AEAE B ¥ HBBAE dehfo] o] FEAM FF /7IEY
o AEZFIE FAFGAA FHFHLE 2HHE olF F8 7|do] AEEZIEY F4 F WY EFSYS
TS FE AEEZIE FEF B2 AV A& AAFetA T 8 o] 7HE Lﬂ SEFIME w2
EFAEY FAFHEANA FE5] LBRHo 4 FEE B FBATE Bo 23l &) FAVE FAHe a5t
oA Hi I AF FY 4FE UEhd AoR FHPHM, A /71E LEd i WF 719 /R71E9 vFol &4
53] POsPY B¢ 2359 3 AFAITS 29 & Z A& ¢ 7 I+

Table 3. Pearson correlation coefficients and significances between chl. a concentration and water quality parameters of each
water zone (N=24)

tems Zone River zone Transition zone Lacustrine zone
Pearson correlation Sig. Pearson correlation Sig. Pearson correlation Sig.
Water temp. -0.206 0.334 0.105 0.626 0.0353155 0.870
pH 0.717 0.000 0.366 0.078 0.745 0.000
DO 0.196 0.358 -0.131 0.541 0.632 0.001
Conductivity 0.325 0.121 0.344 0.100 0.272 0.198
TP -0.209 0.327 0.288 0.173 -0.207 0.331
PO4-P -0.287 0.174 -0.090 0.677 -0.459 0.024
TN 0.091 0.674 0.029 0.893 0.011 0.961
NOs-N -0.281 0.184 -0.159 0.459 -0.644 0.001
NH4-N 0.383 0.065 0.386 0.062 -0.043 0.843
BODs 0.214 0.316 0.586 0.003 0.753 0.000
HRT of Lake Paldang 0.549 0.005 0.282 0.181 0.526 0.008
Outflow from Chungju dam -0.408 0.048 -0.181 0.396 -0.394 0.057
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Table 4. Pearson correlation coefficients between chl. a concentration and BODs by month of all survey sites

Month Jan. Feb. Mar. Apr. May Jun.
R 0.709" 0.012 0.549 0.719" 0.790" 0.818"
Month Jul. Aug. Sep. Oct. Nov. Dec.
R 0.667" 0.167" 0.318 0.975" 0.742" -0.515
N=12, p<0.01", p<0.05
5 5
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Fig. 4. Monthly variations of biochemical oxygen demand (BODs) in site S3 (Ipo Bridge) and S5 (Kangsang) for 5 years from
2001 to 2006, (monthly data from internet site http://water.nier.go.kr).
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