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Correlation Analysis of Reservoir Water Quality with respect to Land
Use Types of Watersheds

Youn, Dong—Koun. - Chung, Sang—Ok"

Abstract

The objective of this study was to present regression equations between reservoir water quality and land use
types of the watersheds. In order to derive regression equations, a multiple linear regression analysis was used
using observed data from 88 reservoirs in the Kyungpook Provcince. The measured values of BOD, COD, T-N,
and T-P were correlated with the areas of land use types. 23 regression equations were obtained for all the
water quality items and watershed sizes. The results showed that 2 regression equations have the multiple correlation
coefficientMCC) above 0.90, 10 regression equations have the MCC values from 0.70 to 0.90, 9 equations have
the MCC from .40 to 0.70, and 2 equations have the MCC from .20 to 0.40. The results of this study can
be used to estimate reservoir water quality simply and quickly in the planning phase.
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Fig 1. Location map of studied reservoirs

2. X2 Hajupy

3)H 4 (regression analysis) o1& 17jfe] F&H
oF Ul B2 2 o] BE3eile) AN S £&5
= BATA oz dg @A 4] AR 99
o] 5 F -3H e THITE FH Y 5 A
Aot AN 5059 SYee] AL
AFAZE T2 vjA YA o) we) MY 3] AHEA
(linear regression analysis) o W]4¥ 37
(nonlinear regression analysis) 2 71 & &0
Aol FE24 ddoMe ditros A8 F4Ey
= F2 ARt

AY HALNE A EYARe Fgol wia ¢

= A% 3 AHEA (simple linear regression analysis)
I 94F 4% A4 (multiple linear regression
analysis) 0 2 R, B joMs EA] o] & Yy
E SHUFZE 357 b5 18 3AE S
&gtk AL fAsES FEr] Al
S 7 A AL A AYY (forward
selection) o) 218} -felF 005 o]3HE A3, z
SAl M A A5E oA 3 AAY (backwand
elimination) o} ]} §-2l4=F 0.10 o]e] W4=7] @
A=A 3 A,F AAEA HARHE A s
SAE P (stepwies) & AHE-EIRIT

AFA L A A X)), G X2), dorX3) 2
A E X3 78 (X4) G o8 T3k, 2 EX
o] & & SHASFE Ao, =4 £4%
£.0] BOD, COD, T-N, T-P & £&H42 slgr) 4
A o3 B4 o]-§ FePd AN E =53] st
o AA AgA K99 2718 A E (500 ha v) 4L
500 ~ 1,000 ha), FTF4 (1,000 ~ 3,000 ha), hF=
(3000 ha o]} 2 T3, 2 {F =)o Q&
T4 dAd= AN S ek

=29 A2 AR AMERE FAE A B
EYAe} TEUS 7o) AP Wak Fe g
AFHoR2 RYske oF  2AAS (multiple
correlation coefficient, MCC) ¢} S 23} (mean
etror, ME), A JF B AF 2xHroot mean square
error, RMSE) ©|t}. &}7]A MCC 9] Auix)7l &5
Eguigel $E8 Alole] AXAAY H ot et
the A& £319, ol EPUS S| FHHESES
Z ¥ Y= AL St dAl: MCC<020Y
e ‘o}F W& AP, 020 < MCC <040 €] MY =
R /A, 040 <MCC<070 9] HY= vay &
2 #A’, 070 < MCC <090 8] & ‘=2 T4,
223 MCC>090 2 ‘o}F 2 A g g}
(A= &, 2004).

A A nF

S HARA L TAYET EX]0] L Yo



BACRRESE

detel SiiT feimAe) Gae meishy] Astod
$de] =71E 500ha o3}, 500 ha ~ 1,000 ha, 1,000
ha ~ 2,000 ha, 2,000 ha ~ 3,000 ha, 3,000 ha ©]A+&.
2 TR 53 A4 L didA$R] 887 A
o thsledt Z} /o =27) Hol disld =&3lck
Table 1 & &4 ZAQl AL S HoFq Q)
Al FHe] EX|olge] mE A 48 o
A% HALAMT A, e ARTAA & WY ¥
gEle A4 22 Yo, v ad e B
A'ZF970, ‘e BA 7 1070, ol e AP
7t 270, 3| 2)e} REHA] ke Aol 1 /= Yelsdr)
3|4 Y 71A & AASS AR, B
A (X1) o] 4709 H A FFE AR, = A
X2) & 4719 FH2], ok AF X3) = 5719 34

#2449 (2006)

4, 2832 g E T 71el 13 (X4) 2 17]9
B Aol FFE 7IA e Ao Vet a8 =
A (X2) 7} Yot BF (X3) o] B o2 Jge 7|
e HAAAY AfE 612 Yehton, = B3
(X2), Yot A (X3) ¥ 7]e} WA (X4) o] BHo
2 9%L 71Xk (AL 3AR Yehgo

BOD &E W3 9271 JAYE =3¢ 4
3}, frgHHo] 2,000 ~3,000ha o] Pejol @
MCC 7} 71 ¥ 0940 2 JJepgdc) §937]Y 3
AXeA = WA (X2) ©] ThE SHA v]sk]
FHA7 22 A2 B4 gRled, 9wz 500
ha ojste] ol ok WA (X3) Tho] SHWUpR
AYE 5L, 500 ~ 1,000 ha ©] Z$-ol = RE X2)
gto] EP¥SE A=)

Table 1. Obtained regression equations with respect to land use areas

T ¥ 3 H 4 MCC RMSE(mg/L)
A A Yo = 2.751+0.00367 X2 - 0,00033 X3 0444 10306
500ha o| 3} Yo = 5.294 - 0,009 X3 0.857 0.6520
BOD 500ha ~1,000ka Yo = 1964 +0.0164 X2 0623 0.9891
1,000ka ~ 2,000 Ya = 5,163 + 0.0141 X2 - 0.0022 X3 - 0.0095 X4 0.748 0.8654
2,000ha ~3,000ba Ya =-0.618 +0.009301 X2 +0.000796 X3 0.940 03302
3,000ha o} Y = 2.866 + 0.001405 X2 - 0.00015 X3 - 0.00081 X4 0922 02147
# A Ye = 6207 + 0.00604 X2 - 0.00068 X3 0493 17456
500ha o] Yc =9995- 00140 X3 0710 1.5960
oD 500ha ~ 1,000ha ¢ =8.569 + 001342 X2 - 0.0027 X3 0.730 14328
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3,000ha 0|4} Yp = 0.02715 + 0.0000269 X4 0673 0009
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