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Environmental Studies in the Lower Part of the Han River VI. The Statistical Analysis of
Eutrophication Factors. Jung, Seung Won, Jin Hwan Lee* and Hoi-Kwon Hue® (Division of
Natural Science, College of Natural Sciences, Sangmyung University, Seoul 110-743, Korea,
'Korea Ocean Engineering & Consultants Co., Ltd., Ocean Engineering Research Institute,
Seoul 135-911, Korea)

In order to reveal the relationship between the concentration of chlorophyll-a and
the environmental factors affecting eutrophication, the present study was biweekly
conducted at 6 stations in the lower part of the Han river during the period from
Feb. 24, 2001 to Feb. 9, 2002. Water temperature was changed from 0.5°C to 26.4°C, pH
was 5.77~8.99, DO 3.15~14.36 mg L™, BOD 0.90~7.45mg L™, and COD 1.16~9.13 mg
L™ TN and TP were ranged from 1.68~20.96 mg L™*, and 0.02~1.17 mg L%, respec-
tively. NH,"-N, NO3 -N, and PO,*> -P were ranged from 0.56~3.60 mg L™, 0.03~7.29
mg L™, and 0.002~0.754 mg L%, respectively. Chlorophyll-a was extensively changed
from 2.29 ug L™* to 136.28 pg L ™! by month and stations. Results of nutrients indicated
the eutrophic level in this area and water quality was the gradual worsening in the
lower stations than those of upper stations during the period studied. The Pearson
correlation analysis between the concentration of chlorophyll-a and the environ-
mental factors indicated that BOD, COD, pH, NH."-N, TP, TN, conductivity and
PO.* -P were positive correlation, but NO3 -N was negative. The environmental
factors investigated using the principal component method could be triparted. The
first factor group included conductivity, BOD, COD, TN, TP, NH."-N, PO, -P and
SS, the second WT and DO, and the third pH and NO3z -N. Using the stepwise
regression analysis, chlorophyll-a was under the influence of conductivity, PO,* -P,
NO; -N and NH4"-N.

Chlorophyll-a = 0.3661 x (Conductivity) —0.3592 x (PO,* -P)-0.3449 x (NO3 -N)+0.4362
X (NH4"-N)

Key words : chlorophyll-a, environmental factors, eutrophication, Han River, stati-
stical analysis
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Fig. 1. Map showing the sampling stations in the lower
part of the Han River.
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Fig. 2. Monthly variations of precipitation in the lower
part of the Han River and outflow at Paldang dam.
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Fig. 3. Biweekly variations of physicochemical environmental factors in the lower part of the Han River.
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Fig. 3. To be continued.

Table 1. Pearson correlation matrix between the environmental factors and the concentration of chlorophyll-a in the
lower part of the Han River.

Chl-a pH BOD SS WT DO COD CON. TN TP NOs; -N NH; -N
Chl-a
pH 0.4343***
BOD 0.6134*** (.3333***
SS -0.0511 0.1008 0.1865*
WT -0.0360 0.2423** 0.1146 0.3007**
DO 0.2643** 0.0719 0.0502  -0.2800** -0.7878***
COD 0.5120*** 0.2526** 0.6706*** 0.1705* 0.0571 -0.1429
Con. 0.2551**  0.5575 0.4671*** 0.0972 0.3398***-0.5089*** 0.5966***
TN 0.3133*** -0.0641 0.4861*** -0.0336  -0.2566** -0.0368  0.6551*** (.6684***
TP 0.3604*** 0.0925 0.4492*** 0.0059 -0.1544 -0.0838  0.6683*** (.7287*** 0.7287***

NOs-N  -0.2712** -0.3640*** -0.1844*  0.1347 -0.0974 -0.1795* -0.0809  0.1354  0.1354  0.1074
NH:"-N  0.3638*** -0.0420  00.5111*** -0.0730 -0.3081*** 0.0289  0.6888*** 0.5956*** 0.5956*** 0.8221*** (.1270
PO/ -P  0.2412** 0.0077 0.4033*** 0.0048 -0.0734 -0.1880* 0.6291*** 0.8204*** 0.8294  0.9188*** 0.1102 0.7603***

SS: Suspended Solids, WT: Water Temperature, CON.: Conductivity
***: p<0.001, **: p<0.01, *: p<0.05

A W3 NH -N2| wishe} zhe] iAo vtelA]: Chlorophyll-a= ##] 2.29pg L * (2001 74 28%,
AsFe w1, AW Wil AR 13} 29] ofAlz) g A7 1)ellA] 136.28 ug L (20011 349 23, AA 5)7}
44 30M A 602 24s Zrlehe AFE Byt A AT 29.91ug L2 vl w3} (Fig. 4). ARHo
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Fig. 4. Biweekly variations of the concentration of chloro-
phyll-a in the lower part of the Han River.
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anodiscus hantzschii f. tenuis, Aulacoseria granulata<]
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Table 2. Eigen values and cumulative percentage among
environmental factors in the lower part of the

Han River.
Initial eigen values

Factor Total Percentage of ~Cumulative

variance percentage
1 5.1699 43.08 43.08
2 2.2610 18.84 61.92
3 1.7139 14.28 76.21
4 0.9705 08.09 84.29
5 0.5930 04.94 89.24
6 0.5006 04.17 93.41
7 0.3145 02.62 96.03
8 0.2073 01.73 97.76
9 0.1088 00.91 98.66
10 0.0724 00.60 99.27
11 0.0496 00.41 99.68
12 0.0383 00.32 100.0
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Table 3. Rotated factor matrix among environmental

factors affecting concentration of chlorophyll-a

in the lower part of the Han River.

Table 4. ANOVA analysis of the sampling stations affec-
ting the concentration of chlorophyll-a in the
lower part of the Han River.

. Component . The lower part of the Han River
Variables Variables
Factor 1 Factor 2 Factor 3 p St.1 St.2 St.3 St.4 St.5 St.6
WT ~0.0337 09520 —0.0004 ChIoToPhY} 5,19 0.0001 14.26° 24.19% 26.49% 34.70" 41.72" 38,08
DO -0.1859 -0.8222 0.4172 a(ugL™)
pH 0.0928 0.2808 0.7492 Results of the Duncan’s multiple comparision test: Different
Conductivity 0.8322 0.3613 —0.1661 character means that the mean value is significantly different.
SS 0.7622 0.5119 -0.0176
COD 0.8125 0.1184 0.2746
BOD 0.6323 0.1318 0.5072 Table 5. Stepwise regression coefficients among the im-
TN 0.9270 —0.2491 —0.1398 portant environmental factors affecting the con-
NH,"-N 0.8902 -0.3018 —0.0317 centration of chlorophyll-a in the lower part of
NOs -N 0.1149 —0.0634 -0.7614 the Han River.
P 09301  —0.1299 -0.0364 Variables b B Remark
POs -P 0.9150 —0.0418 -0.1279
- Intercept 324411 O n=156
Cronbach’s a 0.9162 0.7543 0.6574 Conducitivy 0.1148 0.3661* F:/alue—lo -
PO -P  —56.0172 0.3592* (0<0. 00‘1) '
NOs; -N —14.2432 —0.3449*** p2
i N ., R?=0.3224
S Amdeh A28 £e3 §EALEE V1 FAE NHi'-N 43742 04361
o) aqros BoRe 28818 £-29) AR Waksl intercept 289732 0 M=%
o] W $EAL Ziewe] WES Al g9lo B NOs-N  -150180 -0.3567+ | aUe=&
Group NH."-N 6.8790 0.6141** (p<0.001)
2A AAZEe] WEHo AAA WFe] $ASE Aoz 4 : : R?=0.2772
Beixieh A32ele pHelel o] 4FHe Mol 9 =52
N Intercept 61.0408 O
o} pHE 712AAEARe] AAkeF W gl whe) W s)ste] C  pOS-P —1112961 —0.6aagr F value=527
Group ~* ' ' (p<0.001)
22T ES] F3Eel wE A8l %‘%fﬂv} NOs -N  —20.9893 —0.5003*** o5~ ‘"0
71 291 FolA Al12cloe] 43.08%= F7} dHFe

4 BAL AR 2 e g3t =27
oty fEn) o) ouid 24 FrikE
dl, 2 (1999)el 2JstH FEAel A B zAbe} 7‘01
A At 23 FH9-HE Aoz Fpote] FH
%7414 BODY COD2| f7]& <AA7b =7 —}
o3 st (3 5, 2002).

317} &)5oll A chlorophyll-a2] W3}le] ofdF x4} A
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