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Abstract

In this study, we report the water quality characteristics of pollutants for 4 major tributaries in
the Yeongsan and Sumjin river basins using statistical analysis, such as regression equation and
factor analysis. The flow rate and water qualtiy data collected from 4 sampling sites(Hwangryoung
A, Jiseok A, Chooryeong A, Osu A) in the Yeonsan and Sumjin river basin during the past 3 years
were analyzed for 11 parameters(flow rate, dissolved oxgen, pH, water temperature, electric
conductivity, biochemical oxygen demand, chemical oxygen deman, total organic carbon, total
nitorgen, total phosphorus, suspended solid). The results showed that the concentrations of BOD,
COD, TOC, T-N, T-P in Hwangryoung A(HW) and Jiseok A(JS) of the Yeongsan river basin were
decreased as the flow rate was increased. This means that rather than nonpoint soources, point
sources affect water quality. In the cases of Chooryeong A(CR) and Osu A(OS) in the Sumjin river
basin, howerever, nonpoint sources than point sources are an important factor that affects the
water quality. Also, the factor analysis technique was employed to analyze principal component
influencing on water quality. The results revealed that the first principal component in HW was
correlated with EC, DO, T-N, water temperature. This “nitrogen influx according to seasonal
pattern” factor may be interpreted. In JS, the first principal component was correlated with BOD,
COD, TOC and is likely to represent “organic matter” processes. In CR and OS, BOD, COD, TOC,
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SS and T-P were significantly correlated and is considered as representing “Organic matter and
adsorption of phosphorus on sediments influx”. This study is expected to contribute to the effective

pollution control/ management of the surfac waters in the study sites.
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Hwangryoung A; JS: Jiseok A; CR: Chooryeong A; OS:

Fig. 1. Location of study sites and monitoring point (HW:
Osu A)
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Fig. 2. Relationship between discharge and pollutants load at the study site.
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Table 1. Reression equations for pollutants load at the study sites

Equations
Sites
BOD COD TN TP SS
HW 1=0.0036Q™° | 1=0.0058Q°* | L=0.0061Q%* | L[=0.0019Q'° | [=0.0004Q" | L1=0.0004Q'*
(R'=0.87) (R'=0.95) (R'=0.96) (R=0.92) (R=0.91) (R'=0.83)
Js L=0.011Q88 [=0.0113Q%* | L1=0.0127Q"° | 1=0.0234Q"% L=0.003Q"” L=0.0007Q""*
(R'=0.85) (R'=0.92) (R'=0.94) (R'=0.93) (R'=0.86) (R'=0.82)
CR 1=0.0004Q"% 1=0.001Q"% 1=0.0004Q | L=0.0004Q" L=7E-07Q'"* L=7E-06Q"
(R'=0.96) (R'=0.97) (R'=0.97) (R'=0.95) (R'=0.88) (R'=0.80)
oS L=0.0002Q"" L=0.001Q"" L=0.0008Q™" | L=0.0002Q"” L=1E-07Q L=3E-06Q'8
(R'=0.88) (R'=0.93) (R=0.93) (R'=0.94) (R'=0.89) (R'=0.79)
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Table 2. Correlation coefficients among water quality parameters at the study sties
Sites | Parameters | Discharge | TEMP | pH 1BC DO BOD | COD SS TN T-r TOC

Discharge 1 0.232 | -0.239| -0.268| -0.301| -0.052 0.056 0.706| -0.009| -0.037| -0.078
TEMP 1] -0362| -0.644| -0.834| -0.158 0.137 0.133 | -0.653| -0.300 0.161

pH 1 0.248 0.611 0.610 0.338 0.128 0.025 0.169 0.262

EC 1 0.554 0.191 0.056 | -0.247 0.351 0.447 0.078

DO 1 0.401 0.040 | -0.079 0.471 0.242 | -0.033

HW BOD 1| 0.697| 0317] 0.063| 0324| 0.541
COD 1| 0.344| -0.009| 0.441| 0.835

SS 1 0.005 0.183 0.170

T-N 1 0.239 | -0.052

TP 1 0.572

TOC 1
Discharge 1 0214 | -0.354| -0.527| -0.385 0.052 0.145 0.639 | -0.242| -0.143| -0.047
TEMP 1 0.022 | -0.550 | -0.662| -0.072 0.175 0.218 | -0.654| -0.248 0.102

pH 1 0.364 0.441 0.360 0.171 | -0.066 0.224 0.492 0.312

EC 1| 0578 0314| 0264| -0273| 0707 | 0.560| 0.444

DO 1 0.209 | -0.007 | -0.226 0.546 0.375 0.135

JS BOD 1| 0.662| 0405 0489| 0.614| 0.711
COD 1] 0309| 0.368| 0479| 0.887

SS 1| -0.015 0.158 0.222

TN 1| 0.608| 0.470

T-P 1| 0.603

TOC 1
Discharge 1 0.215] -0.353| -0.538| -0.310 0.393 0.489 0.675 0.216 0.609 0.541
TEMP 1 0.322 | -0.394| -0.909 0.319 0.436 0.225| -0.131 0.470 0.572

pH 1| -0.043| -0.169| 0.022| -0.077| -0.178| -0.240| -0.139| -0.039

EC 1 0385 | -0274| -0.175| -0.144 0.132| -0.187| -0.224

DO 1] -0354| -0469| -0.317| 0.101| -0.544| -0.609

CR BOD 1 0.545 0.457 0.119 | -0.567 0.640
COD 1 0.598 0.207 0.655 0.750

SS 1] 0225| 0822| 0677

TN 1| 0173| 0.093

T-P 1] 0.79

TOC 1
Discharge 1 0.285| -0.426| -0.238| -0.537 0.570 0.428 0.874 0.323 0.855 0.541
TEMP 1| -0.013| -0.197| -0.795| 0249| 0382 0.184| -0234| 0312| 0418

pH 1 0.092 0.386 | -0.209 | -0.291| -0.298| -0.424| -0.331| -0.206

EC 1 0.143 | -0.126| -0.054| -0.192| -0.138| -0.219| -0.047

DO 1| -0.344| -0.488| -0.403| -0.078| -0.520| -0.522

(ON BOD 1 0.800 0.711 0.341 0.707 0.793
COD 1| 0559 0346| 0.624| 0.89%4

SS 1| 0383 0962| 0.712

TN 1] 0395] 0324

TP 1| 0757

TOC 1
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Table 3. Eigen values and cumulative percentage among
parameters at the study sites

Sies | e Initial eigen values
Total(%) | Variance(%) | Cumulative(%)
1 2.772 25.202 25.202
2 2.555 23.231 48.433
HW
3 1.996 18.146 66.579
4 1.847 16.788 83.367
1 3.588 32.621 32.621
JS 2 2.823 25.666 58.287
3 2.044 18.578 76.865
1 4.523 41.121 41.121
CR 2 1.944 17.675 58.795
3 1.592 14.472 73.267
1 4.472 40.652 40.652
(0N 2 1.973 17.933 58.585
3 1.874 17.037 75.622

77k 9,555, 1,996, 1.8473}+ 23.231%, 18.146%,
16.788%= M 12015 € 4R 17kA AH HAL9|
83.367%7tA Al 1 ot} IHE QAES
A ey SFAY A1acle] A
F2 5 AT | w2 AaAY goﬂ%g o
At Aol B2 Ao deken] A2a9e
COD, TOC, T-P2} 73t oF(+) 2] AuTA S X o
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37H4 30 01 278 E 0L, 18919
SA 3, 588EM1 39.621% 7]0ja}1 glom U
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}_

oqﬂxﬂ, 11]19&5% BOD, COD, TOC7P AT
FE Hol AR d dEAA f1E4
At Ho] Gl AL R Holnf A2820L 2%
DO, T-N} /g o] sgof “Adrigtel w2 4
A LHdEdY 7 Aol e Aew £
ok A3 B F SS9 Aol ot
“FES7tl OE e K7 HEol Qe
o2 gorgr)

MR} A0 ZFYAL 379 @9lo] AR
T 19915E 33017}7\] HA| EAL 73.267%7HA)
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Table 4. Rotated factor matrix among water quality parameters in HW and JS of Yeongsan river basin

(2) Components
Parameters HW JS
1 2 3 4 1 2 3

Discharge -0.083 -0.043 -0.202 0.907 0.040 -0.216 0.875
TEMP -0.901 0.133 -0.285 0.114 0.175 -0.953 0.001
pH 0.145 0.144 0.900 -0.071 0.472 0.053 -0.582
EC 0.729 0.209 0.084 0312 0.367 0.666 -0.452
DO 0.708 -0.068 0.614 -0.143 0.102 0.746 -0.348
BOD 0.061 0.534 0.715 0.137 0.839 0.204 0.130
COD -0.116 0.849 0.323 0.165 0.878 -0.050 0.126
SS -0.063 0.196 0.182 0.906 0.397 -0.125 0.746
TN 0.803 -0.005 -0.068 0.140 0.440 0.799 -0.054
T-P 0.471 0.745 -0.086 0.034 0.716 0.407 -0.137
TOC -0.113 0.931 0.141 -0.032 0.922 0.052 -0.060
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Table 5. Rotated factor matrix among water quality parameters in CR and OS of Seomjin river basin
(b) Components
Parameters CR oS
1 2 3 1 2 3

Discharge 0.581 0.367 -0.635 0.605 0.608 0.177

TEMP 0.518 -0.712 -0.280 0.226 0.032 0.934

pH -0.084 -0.753 0.213 -0.196 -0.686 0.063

EC -0.112 0.161 0.907 0.098 -0.615 -0.234

DO -0.581 0.597 0.322 -0.379 -0.342 -0.750

BOD 0.690 0.064 -0.113 0.891 0.080 0.051

COD 0.836 -0.024 -0.042 0.874 0.001 0.189

SS 0.814 0.261 -0.130 0.796 0.433 0.030

T-N 0.319 0.509 0.267 0.415 0.492 -0.487

T-P 0.900 0.034 -0.138 0.804 0.447 0.146

TOC 0.900 0.142 -0.128 0.924 0.024 0.225
SS, T-P&} 73t ko] AHHAE 2ol “f7|&4 AFFA AHA FFA, LAY 8 EA4S £
)2t SSeF olofl F2HE AAE L AEHY Y7 Ast7] 91l 20099 1€95-H 20119 129714 34
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