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Analysis of Correlation Relationship for Flow and Water Quality at
Up and Down Streams

In Soo Chang*, Jin Kyeng Jung, Ki Bum Park
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(Manuscript received 8 March, 2010; revised 1 April, 2010; accepted 8 April, 2010)

Abstract

The prediction of discharge is very important in water resources management and plan. In this study, we have analyzed

discharge data of site at up and down stream in watershed. In order to forecast discharge the regression equations were

developed by measuring flow data. Also, to forecast the change of water quality followed by change of inflow the correlation
relationship between inflow of the Youngchun site and the Chunhju dam was shown as very high. The forecast of inflow at
the Chungju dam would be possible through flow analysis of the Youngchun site. And, it is possible to forecast water quality
by flow analysis because the correlation relationship of SS and turbidity followed by change of flow for each station of

investigation was very high.

Key Words : Discharge, Water quality, Correlation coefficient, Determination coefficient
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Table 1. Basin area

Sites Area(km) Areal ratio(%)
Chung ju dam 6,648.0 100.0
Youngwal 1 1,525.1 22.9
Youngwal 2 2,283.2 343
Youngchun 4,690.0 70.5
3.8
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Table 2. Results of yearly average discharge statistical analysis (Units : cms)
Youngwal 1 Youngwal 2 Youngchun Chungju dam
Classifications Average Standard Average Standard Average Standard Average Standard
deviation deviation deviation deviation
2003 61.3 108.4 108.0 158.2 161.4 302.0 262.8 505.9
2004 48.1 123.8 76.5 226.4 138.0 411.5 220.8 663.1
2005 61.4 98.4 72.2 117.1 149.5 228.8 218.2 366.6
2006 47.0 117.9 79.6 227.6 139.2 400.5 231.0 760.0
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3} Fig. 13} Zro] AFA|4== 0.8820 2.2 H|w A =7 Table 3. Results of relation coefficients
UebgaL, g2 A3 e A FEY 2R Classifications Youngwal I ~ Youngwal 2 Chungju dam
) Uepton), G2 o 250 9l Coefficient " '
3|4 A} Fig. 33 o] AaAl4710.9726 0= Determination 0.7780 0.9466

3] A et e, 9= A A w7 A

Youngchun discharge(CMS) Youngchun discharge(CMS)

Chungju dam discharge(CMS)
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Fig. 3. Regression result(Youngchun and Chungju dam).

*
0 200 400 600 800 1000 1200
Youngwal 1 discharge(CMS)
Fig. 1. Regression result(Youngwal 1 and Youngchun).
*
7777777777 y = 1.7752x - 3.5983 -
R® = 0.9466 ¢ *
0 500 1000 1500 2000 2500
Youngwal 2 discharge(CMS)
Fig. 2. Regression result(Youngwal 2 and Youngchun).
I y = 1.6688x - 11.62
2 _
R® = 0.9459 . .
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Table 4. Discharge ration at chungju dam
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Year Discharge (cms) Ratio (%)
Youngwal 1 Youngwal 2 Youngchun  Chungju dam __ Youngwal 1 Youngwal 2 Youngchun
2003 61.30 108.03 161.38 262.81 23.32 41.11 61.40
2004 48.13 76.46 138.01 220.78 21.80 34.63 62.51
2005 61.35 72.22 149.50 218.17 28.12 33.10 68.52
2006 46.97 79.62 139.17 231.02 20.33 34.47 60.24
Average 54.44 84.09 147.01 233.19 23.35 36.06 63.04
Area(kr) 1525.1 2283.2 4690.0 6648.0 22.94 34.34 70.55
Table 5. Coefficients relation results
. SS Turbidity
ites
Correlation Coefficient Determination Coefficient Correlation Coefficient Determination Coefficient
Youngwal 1 0.9820 0.9644 0.9795 0.9595
Youngwal 2 0.8602 0.7399 0.8076 0.6522
Youngchun 0.9002 0.8103 0.8553 0.7315
3500
*
2800 o Ty s 0lesalx - 123061~ .
— 2 _
—
g
@» 1400
[9p]
700 [~ T T T T
0 e
0 1000 2000 3000 4000 5000

Discharge(CMS)
Fig. 4. Regression results of SS and discharge (Youngwal 1).
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Fig. 5. Regression results of Turbidity and discharge (Youngwal 1).

0 500 1000 1500 2000 2500
Discharge(CMS)
Fig. 6. Regression results of SS and discharge (Youngwal 2).
- y = 0.2832x - 4.8228 i
. R® = 0.6522 .

0 500 1000 1500 2000 2500
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Fig. 7. Regression results of Turbidity and discharge (Youngwal 2).
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Fig. 8. Regression results of SS and discharge (Youngchun).
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Fig. 9. Regression results of Turbidity and discharge (Youngchun).

Table 6. Regression equations at sites

Sites Regression equations

y =2.6953x +0.541
y=1.7752x - 3.5983
y =1.6688x - 11.62

Youngwal 1- Youngchun

Youngwal 2 - Youngchun

Youngchun - chungju dam
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Table 7. Results of Youngchun discharge prediction by
Youngwal 1 discharge

Youngwal 1 Youngchun
Accuracy
Date Observed ~ Development Observed (o)
(cms) equation(cms)  (cms)
2006-4-14 55.00 148.78 13259 89.12
2006-7-13  1931.69 5207.03 5049.10  96.97
2006-7-13  1695.51 4570.45 427488  93.53
2006-7-14  681.34 1836.96 1751.13 9533

2006-7-14 578.53 1559.85 1404.51  90.04

2006-7-17  1007.04 2714.82 3140.65 86.44
2006-7-17 924.69 2492.86 285430  87.34
2006-7-31 213.29 575.42 44470  77.28
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Table 8. Results of Youngchun discharge prediction by 4.2, $E 3|lHA
Y 12 disch: =
oongal 2 ocharts F3 o A o] whE $(SS, B9
oungwa oungchun AR BAO E35le] B 2] ErE] S]ajAlo
Date Observed  Development Observed Ac;;r)a < e BAS Fotel 2 AellM it S
(cms) equation (cms)  (cms) ’ Table 103—']’ Fdy E]‘
2006-4-14 62.17 106.75 132.59 80.51
2006-7-13  2415.90 4284.62 5049.10  84.86 . . .
2006713 203475 3608.08 407488 8440 Table 10. Results of regression equations at each sites
2006-7-14  845.34 1496.88 1751.13  85.48 Sites Classifications Regression equations
2006-7-14  701.04 1240.75 1404.51  88.34 SS y=0.6341x - 123.61
-7- Youngwal 1
2006-7-17  1751.75 3105.76 3140.65  98.89 g Turbidity y = 04712x - 88.949
2006-7-17  1585.06 2809.88 285430 98.44 S 03038% 1 8.69
=0. x + 8.6957
2006-7-31  301.22 531.07 44470  83.74 Youngwal 2 Y
Turbidity y =0.2832x - 4.8228
HlAlS 285 QEEO. o 23 9 .7k
NS A8sto] Oﬂzd A g -4 Vounch ss y = 0.2255x - 26.277
7] Hohs Sp7loll Ag=rt w2 Aoz Yt O T rbidity y = 0.1814x - 9.881
T47) G )2 K
ST} 00%0 A O.R | ekt S5 5913 o Maret 5 Bl7)4e] HSFEE sorsl] 9ol
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Table 9. Results of accuracy by development equations at

2oz e

20070 FE1 A3, FE2 A B = AKelA
% - d=rlo] SAT AuE A8tk ALt 9

Youngchun HAE 0]-&35}o] v st A} Table 11 ~ Table 133}
Youngwal 1 Youngwal 2 Zro] A2 70%0]42] A= Rk
Equation y=2.6953x +0.541 y=1.7752x - 3.5983 JREFAlS A Le5lo] 2L o231 Ayl AA S
Low flow accuracy 83.20 % 82.13 % 7]- =2 o9 x] 7(—1'4 7(—1:@]—57]_ r,}E ;(] ;{—]E_q l-—_7."
Flood flow accuracy 91.61 % 90.07 % (B30 w4t =1 e e PA KSR 5y e Z]@ 4 Gako] u}
Average accuracy 89.51 % 88.08 % 2 £2L d&ske] BEX9t v, AES £ 9L A
Table 11. Results of water quality prediction at Youngwal 1 discharge
. SS Turbidity
Discharge - -
Date (cms) Development equations Observed  Accuracy Development equations Observed — Accuracy
(ng/ 4) (ng/ £) (%) (NTU) (NTU) (%)
2007-7-20 405.01 133.2 180.3 73.88 101.9 178.6 57.05
2007-8-09 585.82 247.9 216.7 87.43 187.1 186.3 99.58
2007-8-10 452.85 163.5 161.0 98.45 1244 162.7 76.48
2007-8-11 938.91 471.8 515.2 91.57 353.5 379.5 93.14
2007-9-16 394.25 126.4 152.9 82.66 96.8 111.2 87.07
Average accuracy 86.80 % 82.66 %
Table 12. Results of water quality prediction at Youngwal 2 discharge
. SS Turbidity
Discharge ; -
Date (cms) Development equations Observed Accuracy Development equations Observed — Accuracy
(ng/ £) (ng/ £) (%) (NTU) (NTU) (%)
2007-7-20 498.72 160.2 121.4 75.78 136.4 89.8 65.83
2007-8-09 430.12 1394 160.1 87.05 117.0 71.5 61.12
2007-8-10 825.86 259.6 464.8 55.85 229.1 385.6 59.40
2007-8-11 667.53 211.5 202.4 95.70 184.2 161.2 87.50
2007-9-16 358.69 117.7 153.9 76.46 96.7 113.8 85.02
Average accuracy 78.17 % 71.78 %
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Table 13. Results of water quality prediction at Youngchun discharge

. SS Turbidity
Date Dl(s;}rlle;;ge Development equations Observed Accuracy Development equations Observed — Accuracy
(mg/ 2) (mg/ £) (%) (NTU) (NTU) (%)
2007-7-20 1110.83 224.2 269.6 83.17 191.6 242.0 79.18
2007-8-09 1562.22 326.0 285.1 87.45 273.5 314.3 87.02
2007-8-10 1980.19 420.3 354.0 84.23 349.3 376.5 92.78
2007-8-11 2403.31 515.7 626.3 82.34 426.1 595.9 71.50
2007-9-16 679.12 126.9 105.7 83.32 113.3 71.6 63.19
Average accuracy 84.10 % 78.74 %
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