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Abstract

In this study, it is an object to develop a regression model for the estimation of TOC (total organic carbon) concentration
using investigated data for three years from 2010 to 2012 in the Gam Stream unit watershed, and applied in 2009 to verify the
applicahility of the regression model. TOC and CODwn (chemical oxygen demand) were appeared to be derived the highest
correlation. TOC was significantly correlated with 5 variables including BOD (biological oxygen demand), discharge, SS
(suspended solids), Chl-a (chlorophyll &) and TP (total phosphorus) of p<0.01. As a result of PCA (principal component
analysis) and FA (factor anadysis), COD, TOC, SS, discharge, BOD and TP have been classified as a first factor. TOCe
concentration was estimated using the model developed as an independent variable BODs and CODwn. R squared value
between TOC and measurement TOC is 0.745 and 0.822, respectively. The independent variable were added step by step
while removing lower importance variable. Based on the developed optima model, R squared value between measurement
value and estimation vaue for TOC was 0.852. It was found that multiple independent variables might be a better the
estimation of TOC concentration using the regression model equation(in a given sites).
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2000). BODs= rAEC] 44| 22l 7Fsst A4t 77
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AR, oFd, 8335 % 167 H=r) gk
T 2R 879.48 km'R HAl-olw 2] 87%,
J] A7} 126.40 kmP2 13%E 2|51 9o, 7+
o] At ke u|x]Yo] 1,271.5 mm=E A
= Be¢1 1,302.1 mmiEr} A2 Holrk, el 2 At
oflM= A EeREE(Fig. 1)olA 201018 ~2012
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Fe AR H84S S Bkt 285kt
AR e Yt e At S8
FE o]g3]9lon, S BODs, CODwn, TOC, TN,
TP, Chl-a, Water temperature, pH, DO, EC, Discharge,
SS 5 % 127} -2 B4l ARSSIITh
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Fig. 1. Sampling locations in the Gam Stream watershed.
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P §:912] TOC 5 5748

<13t 219 =g A 5l g7t 749

Table4. Initia eigenvalues and selected factor loading after varimax rotation

Initial Eigenvalues

Rotation Sums of Squared Loadings

Companent Tota % of Variance % Cumulative Total % of Variance % Cumulative
1 4.040 33.668 33.668 3.928 32.730 32.730
@ 2 3.107 25.893 59.561 3.090 25.747 58.478
3 1.903 15.860 75.421 2.033 16.943 75.421
70re] Slof 2ol Z71Hl ChE B WS Mg e RIS ackRae] ehgde] w1 05008k 7
317] SRk AR oleh B 4 glck FAR 52 AHSE S Bajo] Bl elth. Bartletts teste] 7 HZ2
7] Slh MEAS TR0 R AEHE WS gl b AR ARe] 2Rk ekl o o4

ALFA7E 10V 730l shte] agle] W= 174 ol

o] HARS Alegsh, 1197k 101511 - 1] 20l
o] i 17)0) BAbe: et 4= glom 187} o]
”01 s a2l 50 }% oz 2R} 101

S QRIS 253 At 3719 Q90| &=
X1] 19912 32.730%, Xﬂ ‘_1—% 25.747%, Xﬂ 399l
16.943%= 7|ofskar Qlom, FAJE A _[qugoﬂ
3o 75.421% 5 Ayl Olc](Tab|e4)

QoM Al8) A Bl tih Efg e okw] 9
3] Kaiser-Meyer-Olkin(KMO) test?} Bartlett's testS
Aeeisich. KMO test= WSS 7ke] AiA} e

o] ofsf & Al =S UEhlie A== 100 2

ue)

¢

A} sh ofuf 0] 7P7he<r5 freldo] ti(Bernard
2004; Kim -5, 2007).

H AL KMO test A3}0.6862 E4%|311, Bartlett's
test= E‘r 0.000(p<0.05)= UiEffjo] F &4 i =
Zol] HIE3lo] 2Qlkjo] hsake A 11 gick
QAL TS LB TS ulA T ks o]
Mi: TLEQIRE 2= o] EZo] 9J o A 3]# o]

3 ] E=sH 24 o8k Q918 A3 11]18_010
CODwn, TOC, SS, Discharge, BOD5, TP= £3&|0
o, Al2921-2 Watertemp, DO, TNo] #3291 EC,
pH, Chl-a& B=x]Qlc(Table 5.).

9lﬂ

Table5. Rotated factor matrix extracted from principal component analysis

Varisble Component
Com1 Com2 Com3
CODwin 0.949 0.126 0.125
TOC 0.942 0.042 0.039
SS 0.782 -0.129 -0.370
Discharge 0.736 -0.245 -0.475
BODs 0.661 0.399 0.336
TP 0.551 0.335 0.248
Watertemp -0.007 -0.928 0.167
DO -0.052 0.885 -0.075
TN 0.146 0.867 0.254
EC -0.001 0.366 0.812
pH -0.090 -0.348 0.630
Chl-a 0.461 -0.205 0.569

Rotation Method : Varimax with Kaiser Normalization.
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Fig. 2. Simple regression model for (a) and (b).

3.4, SlH2Ho|

A 53} BOD5S =0 CODynis =5 53 Sa
7L TOCE TR 7= W] g 7
sF3ick(Fig. 2)

AR (Scatter plot)Ale] 3] 41(Regression ling)->
B4 0 2 Lepa 4 gls] Fig. 29] AREr(a)olH -
3t 317418 TOC=0.6782* BODs+2.0568¢|c}.(Table
6.) 271419] 7]27] 0.67821= BODs2| THH3|E]
tigt TOCS] Hs}afo|w, BODs7} 1 mg/l 5718t uf
TOC= ¥4 22 0.6782 mg/L =715k Qujgic}.
(@)°llA] TOC} BODs®| A3/ds Uet= 2747

2R 0369 W) uERgom, (b)elld TOCe}
CODwn?] Z3Hge Uehll= 24715 Rk 0.8572
A ettt o]eh -2 Al BODs 413H80] 20~
40% #=o|11, Z10] B]s] CODwni} CODer Alsla-2o-
60~80% 7 == 7ete uf A4 o = BODsHth=

2~
e

5(2007) 2 A= 7150 ok o] ko & Bkt
517] Slaf Ao} o] FAHIE BODs2t CODvn's
Teof| Fgk & Akl BRAo] EH]E Uo|A] BODs,
CODwin®] A3k AISIGILE ol& AR 53t 4t
S 7HA] AL AKKSE Bt g4 A18Rgo] BOD-C/TOCE
16.15%, COD-C/TOC 50.60%= AJE-sj4] -7 2t
ofet WEald 77 1E7HA] 36t CODwne] B At
3}80] BODsXth 7| APgE|o] A oIt Autete
@ A)BIHChoi &, 2012). 3k, Kim £(2013)2 Y
7 A5sdoA TOCRICODMnS] 152 418 AatAls
2 A2 340 24 CODwn 22 TOCE 3k}t
o] Z7] TOCE 7% 2§ ¢k AIRIsH o, Choi 5
(2012)2] 97Lof|A] BODs-TOC, CODwn-TOC2] 418
S|4 APget A3t Z39A7E 742 0.18, 05302
CODwnAFEE ©-83k= Zlo] BODsARE o85h= 2
Hrt-fopgo] 93-S Bargh vl glrk

CODwn7t 2474 RPglo] 7] Lebd 4= ik Kim ShAl Stighulet o) pearson Akt g 54
Table 6. Results of the simple regression equeations to estimate total organic carbon
Model Rgression model r R? F-value P-value
a TOC = 2.057 + 0.678*BODs 0.608 0.369 66.709 0.000
b TOC =-0.127 + 0.694* CODwn 0.926 0.857 686.244 0.000

a: BODs, b: CODwn.
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Table 7. Results of the multiple regression equations to estimate total organic carbon

Model Rgression model r R? F-value P-value
c TOC =-0.133 + 0.704* CODwp, + (-0.008* Chl-a) 0.926 0.858 340.775 0.000
d TOC =-0.166 + 0.726* CODwp + (-0.005* Chl-a) + (-0.005* BODs) 0.927 0.859 227.437 0.000

TOC = -0.040 + 0.677* CODyyy + (-0.003*Chl-a) + (-0.043*BODs) +
e 0.929 0.863 175.326 0.000

0.005*SS

TOC =-0.099 + 0.727* CODwn, + (-0.005* Chl-a) + (-0.049*BODs) +

f 0.931 0.866 142.341 0.000
0.004*SS + (-0.826* TP)
TOC =0.329 + 0.582* CODw, + 0.008* Chl-a + 0.101*BODs +

g 0.948 0.899 161.419 0.000

(-0.009* SS) + (-0.730* TP) + 0.006* Discharge

¢ (CODwn, Chl-a) , d : (CODyn, Chl-a, BODs), € : (CODwn, Chl-a, BODs, SS), f : (CODwin, Chi-a, BODs, SS, TP), g : (CODn,

Chl-a, BODs, SS, TP, Discharge).
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Fig. 3. Comparison of the measured and estimated total

organic carbon using regression models.
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