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Abstract

The loss of soil and nutrients from land surfaces to surface water supplies continues to
be an important source of nonpoint source pollution. This study was initiate to develop an
empirical relationship among the contaminants. SS, COD, T-N, and T-P were collected
from agricultural surface water quality studies carried out in Hwasung-Gun, Kyonggi-Do.
Correlation analysis, regression analysis, and reliability analysis were conducted. The
regression equations were developed between SS and COD, SS and T-P, COD and T-P,
and the resulting r* value was over 0.78. The regression equation enables a reasonable
prediction of phosphorus concentration and COD concentration for known suspended solid
concentration.
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Table 1. Land use classification

sub~ forest paddy upland residental others total
catchment ha % ha % ha % ha % ha % ha
A 4253 440 3012 311 &9 89 225 23 1329 137 9678
B 5847 39.7 4183 284 2136 145 383 26 2180 148 14729

NBARHE A7 5 AT 99 Gdelel X3 frtus e Ao A g 314
@e A AA ATt HagAlole ZF A FolA 1998 9ol A 19999 11972 157197 25 3
Aog ZAZJPoM, FIANdgE F ‘Qﬂ A A A 19993 49 9¥ 7} 5¢ 3¥ F A HA
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F7lollE 441 A2 AT B EY Fole Fe A9 F99 FYHAE W v
Aeto g AgE AF3H

FHAEY L SS, CODmn, T-P, T-N&-Eo| djzf HAI3%cE CODMS A& A IUH +
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Table 2. The results of water quality constituents from subwatersheds
SS CoD T-P T-N
Date (mg/L) (mg/L) (mg/L) (mg/L)
site®@ site® site®  site®  site® site® site® site®
Dry Ave 17 85 89 N 0.452 0.179 7.233 5.078
day STD 10 69 3.0 4.1 0270 018 2.261 1.861

Wet Ave 80 84.1 228 115 0.977 0.389 8.431 3.774
day STD 73 103 12.1 3.9 0.466 0.268 1.863 1.003
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o site@all A EL FABAE 23 ol CODS T-Pe BAS AgstE A7 A2 gz
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B A {FEHA R site®Y AF d7EES FHAUEE 7z 12(%/ha),
46(head/ha)Qt ¥HH, site@T ATFEES =2 w7t 747} 23(%/ha), 135(head/ha)E Q17
ot A4 E 7bz 2v) 3u) o &b 2dE2E AGAS A4V o BE site@ol A §7E
A Qo] FA fZEH ot ABAAIN ¥A e
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Table 3. Correlation coefficients(r) between water quality constituents

SS SS SS QoD oD TP
vs vs vs vs vs Vs

COD T-P T-N T-P T-N T-N

site @ -0.215 0.062 -0.301 0.787" 0.369 0.279

Dry site ® 0.338 0.031 -0.139 -0.009 0.309 -0.162
day

site @+® 0.128 0.264 0.015 0.383" 0.360" 0.324"

site @ 0.903" 0.833" 0.465 0.881™ 0.329 0.242

Wet site ® 0.852" 0.822" 0.212 0.900™ 0.085 0.222
day

site @+®  0.585" 0577 0.150 0.905™ 0.586" 0.624"
* ** ! significant at 5% and 1%, respectively
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ABENAY e ABRAS 23 d¥E A$A SS9 COD, SS9 T-P, COD¢t T-Pell i3l
site®, site®, site@+®Z UYFo] S ARA S AAEAG. BANE X FEFHE UE
W, A AEAe AR 93 ARAFRIE Tgen 1 Aubs Table 49 2ot

Table 4. Estimation equations obtained from simple regression of the experimental data

Reliability RMSE  Number

Estimation

Classification Equation R’ Coefficients( @) (mg/L) of data
Site @ COD = 2.9620S5S*% 0,86 0.96 47 26
SS vs COD  Site ® COD = 4.814155"%% 0.88 0.97 14 27
Site @+® COD = 4.3861S5"** 046 0.77 7.8 53
Site @ T-P = 0.183255%% 0.78 093 0.2 26
SS vs T-P  Site ® T-P = 0.066055* 0.79 094 0.1 27
Site @+® T-P = 0.150935%™ 0.46 0.76 0.4 53
Site @ T-P = 0.0878COD*™ 0.78 093 0.2 26
COD vs T-P Site ® T-P = 0.0044COD*** (.80 095 0.1 27
Site @+® T-P = 0.0426COD*** (.81 095 0.2 53

Table 48 ®9, SS9 COD, SSe T-PAlole] 3 AEM gjojA Z+ &FY site@} site®
of sl Zzr AL FEE FHol site@ site®BE T3t sty AANE A= A 2o
AARAAS7 9 BA UL ude|, CODS T-PAlejg] 3 AEMe ojdE F 4498 3ty
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W, R wiRREe AXdE JEAG FAA F, A7 JtFe] A7 14, 228 ¥ BY)
2ol FFAY site@BT) site@olA ¥ FERE YUEHHE Aoz wudu. A EF
SSE Afe EE #FENA site®BY site@olA ¥ FEE YR ¥HHo| SS9 R
site@X.t} site®N A A g, ol Table 19149 2ol site@H t} site®A Ho] EF3
2o] ol doju= o] B Wi, EGHAE FAAE F U =F 4d Ade] H)
dEoz AzZtEy HE 5ol o3 HY A S v, A g8 EF AP Ho] g,
32 o] Azte] Bedte] o A FALE JMRH, Yoke} =o ulE A Bo] e A
o] gutzojng wel B falo] BrP wiule] =9 ALE BEL MHs Qo FLel o
F A o2 RY BHIHT, HAZL glo] B 38o] AAHY, Bk AR} ¥y W
o EF fF4o] vig 2o site®d T-N& Al ZE FEo] FRARYG FeAed A Y

e, ol Z+E A% BUFEF Wi ESS A FAHE 4F9 {784 9T
ol FAZ FHUEAY] WEFo 2 Azpdr).

RO

Table 2. The results of water quality constituents from subwatersheds
SS COD T-P T-N
Date (mg/L) (mg/L) (mg/L) (mg/L)
site@ site® site®  site®  site®  site® site@ site®
Dry Ave 17 85 89 7.7 0.452 0.179 7.233 5.078
day STD 10 6.9 3.0 4.1 0270 0185 2.261 1.861

Wet Ave. 8 841 228 115 0977 038 8431 3774
day STD 73 103 121 39 0466 0268 1883 1003
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2709 AFdol Wl HEFANG AR Yol 2 £33 FEIY FBAAFDE 77 B
£ Table 35} 2t 1%9] FAAFEAA HAAIE site@2] CODS} T-PAolol A gt F#A (1)
0.7872 2 F#E& EA site®N A= CODS T-PAtolo] wi-g 2& AA@AAE xmel wi
o site@lA ¥ 4ABAE B olfE CODS T-PY AL ATsh= JAF M= gz
7l dEos dddc & AgAS FAANA FFAd TARE FEFE FUEAY Qo
TN FFHl FEAAT, AAAY Fele Ao E-AS FaA ARstA Qo] HU1E
F EFAA FEFHA REE site®9] A AFEES FAEEE A7 1.2(%/ha),
46(head/ha)q] W, site@= A7UES} FALEZE 242 23(H/ha), 135(headha)2 U+
ot SARE #4726 3w} o o asE2 JEAS FAAV o B site@M /712
A3t Qo] FA FEH olE3el FBABAI BA YErRh
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Table 3. Correlation coefficients(r) between water quality constituents

sS ss sS coD 0OD TP

vs Vs Vs Vs Vs Vs

00D TP T-N TP T-N T-N

site @ 0215 0062 0301 0787”0369 0.279

DY e ® 033 0.031 0139 -0009 0309 ~0.162
day

site @+® 0128 0.264 0015 0383  0360° 034"

site @ 0903 0833 0465  0881" 032 0.242

Wet  Gte ® 082" 082" 0212 09007 0.085 0.222
day

site @+® 0.585™ 0577 0.150 0.905™ 0.586™ 0.624™
*, **  significant at 5% and 196, respectively

339 £4 2 A= Byt

FRENET 2 V4L 73 e A SS& COD, SS$ T-P, CODS T-Pol o5
site@, site®), site@+®E Uro] GEALNE AA A BAAL X9 F5IHR e
QR A BEYE 23 A8 2AASRIE 7R o9 1 AE Table 49 2.

Table 4. Estimation equations obtained from simple regression of the experimental data

Classification EstimaFion R Re}ia.abﬂity RMSE Number
Equation Coefficients(@) (mg/L) of data
Site @ COD = 2.9629SS™% (086 0.96 4.7 26
SS vs COD  Site ® COD = 4.8141SS*#® (.88 097 1.4 27
Site @+® COD = 4.3861SS"*% 046 0.77 7.8 53
Site @ T-P = (.183255%® 0.78 093 0.2 26
SS vs TP  Site ® T-P = 0.06605S% 0.79 0.94 0.1 27
Site @+® T-P = 0.150958%™ 0.46 0.76 04 53
Site @ T-P = 0.0878COD*™ (.78 0.93 0.2 26
COD vs T-P Site ® T-P = 0.0044COD*®*® (080 0.95 0.1 27
Site @+® T-P = 0.0426COD**® 081 0.95 0.2 53

Table 4% B W, SS¢} COD, SS9 T-PALol9] AR dodA Z 2799 site@S} site®
of Wil 4zt AL Fae RO site@} site®E FE drtel FAAEL A A wy
ARZAF7E 6 A 3 ¥rdo), COD9 T-PAlol9) 3 ARA Qo F §49E 3o
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gtgho] 060014l Al 5] HEAI Qe Ao WukdEe oW, Nunnally(1978)= &
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SS9} T-Po] FA2A & AYstnes BF 0900149 e Jetli ornz Az A7t
= Re= ey
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FA F AR 28904 SS, COD, T-Poll wthal E4HEA 92 3AEXE 9oy, 21
A7 AAAF7 28 JAANES FHAT o] FAAE AL B F SS, COD, T-PF o= 3y
o ¥ & ¢ ¥ & 249 &= FHo /i ¥ Aoz 4zEd.

A FEdA BAsE A3E FE3S ZUEE # 9, SS, COD, T-PE 25 A58t
ABGE, ddFoz BAMo) goJg SS& AE3 ¥ SS9 COD, SS& T-Poll theh 372 &
ol g8t CODS T-Po] A#E devd B HEd =¥E Y F US AR gzdr

TR 450 glelA CODS T-P= £, 38h4, 234 HAAA7AA] 123t A 7t
A EZS JHEARE Pk BAHI} AYXE AU/ FE FFolvh ¥E SS+ o7 F9
2YE ol AL 41 AYEHA AF5E F Uk 2Bz G o3 Jx¥E {EFY
FAGFA F37] AL SSuhE 23 £ I AAE ol &I 4da FFEA CODe T-P
9 ¥EE 4& F Uk

w3 Je w9 §ddM A T d5HE £4¢ 2UHY} A ¥ A, UF
ARFAAR B FFANczRY gE9 SS9 ABRAE 0|43 SS9 FEE FI} F
A4 g o] &3l 9439 CODY T-P9 %% ¥8 4 .

asy, B Aol ol AL oj&dte ThE FAYESG AZE Ay d¥FHY
HE AMEE, 854 9 vl g, HY9eddy £, AEeH 23 € 5 S o3 2g
7 2A 9ol 2 & drh
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