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Abstract

The objective of this study is to evaluate and analyze Osu stream watershed water environment
system. The data were collected from January 2009 to December 2011 including water temperature,
pH, DO, EC, BOD, COD, TOC, SS, T-N, T-P and discharge. The data were used for principle
component analysis and factor analysis. The results are as followes. The primary factors obtained
from both the principal component analysis and the factor analysis were BOD, COD, TOC, SS and
T-P. Once principal component analysis and factor analysis have been performed with the collected
data and then the results will be applied to both simple regression model and multiple regression
model. The regression model was developed into case 1 using concentrations of water quality
parameters and case 2 using delivery loads. The value of the coefficient of determination on case
1 fell between 0.629 and 0.866; this was lower than case 2 value which fell between 0.946 and 0.998.
Therefore, case 2 model would be a reliable choice.The coefficient of determination between the
estimated figure using data which was developed to the regression model in 2012 and the actual
measurement value was over 0.6, overall. It can be safely deduced that the correlation value
between the two findings was high. The same model can be applied to get TOC concentrations in
future.
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Figure 1. Location of study site and monitoring point
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Table 1. Descriptive statistics of water quality parameters (2009-2011)

Variable Discharge WT pH EC DO BOD COD SS TN T-P TOC
Maximum 114.469 29.0 8.8 433.0 14.1 6.8 11.2 2382 39 0.665 10.2

Minimum 0.217 0.0 6.8 90.0 6.7 0.5 20 0.1 0.6 0.012 1.3
Median 3.282 17.5 79 200.0 11.5 1.4 39 5.0 1.8 0.038 2.8
Average 7.566 16.2 7.8 198.0 11.3 1.6 45 11.5 1.8 0.058 32

Table 2. Descriptive statistics of water quality parameters (2012)
Variable Discharge WT pH EC DO BOD COD SS TN T-P TOC

Maximum 105.457 329 8.7 234.0 14.8 6.1 14.3 278.8 2.8 0.273 6.5

Minimum 0.477 1.7 6.6 98.0 7.5 0.6 2.7 1.0 0.5 0.011 0.7
Median 4.226 183 7.8 180.5 11.0 1.3 4.1 5.7 1.9 0.042 2.6
Average 10.296 16.7 7.8 168.8 11.3 1.7 5.0 13.4 1.9 0.048 29
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Figure 2. Box plot of major water quality parameters in Osu stream watershed
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Table 3. Eigen values and cumulative percentage of factors

. . Initial eigen values Extraction sums of squared loadings
omponen
. Total Variance(%) Cumulative(%) Total Variance(%) Cumulative(%)
1 5.504 50.037 50.037 5.504 50.037 50.037
2 1.628 14.800 64.837 1.628 14.800 64.837
3 1.186 10.785 75.622 1.186 10.785 75.622
4 0.976 8.869 84.491
5 0.793 7.209 91.700
6 0.428 3.887 95.587
7 0.200 1.817 97.404
8 0.106 0.963 98.367
9 0.094 0.856 99.223
10 0.065 0.593 99.815
11 0.020 0.185 100.000
Table 4. Rotated component matrix factor analysis 1.628, 14.800%<} 1,186, 10.785%°]1L =4 7])0] &
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TN 0415 0.492 -0.487 o] EPH4E 7MY, Eat 237 ng o] Ao A
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Figure 3. Simple regression model of case 1
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Figure 4. Simple regression model of case 2
Table 5. Selected the simple and multiple regression model for TOC estimation
Type Model Regression models r R’ F-value p-value

1 TOC =1.491 + 1.081+*BOD 0.793 0.629 208.9 0.000

Case 1 2 TOC =-0.109 +0.751+COD 0.894 0.798 487.3 0.000
TOC = 0.359 + 0.006+*BOD + 0.587+*

3 COD + 0.009%SS + 2 585+T-P 0.930 0.866 1933 0.000

1 TOC =345.337 + 1.521*BOD 0.995 0.990 11897.4 0.000
Case 2 2 TOC =-768.149 + 1.007+COD 0.973 0.946 21519 0.000

TOC =258.124 + (-0.100+BOD) + 0.607%*
3 COD 1 0.0434SS + (-7290*T-P) 0.999 0.998 14484.7 0.000
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Figure 5. Comparison of the observed and estimated TOC using regression models (Case 1: a, b, c and Case 2: d, e, f)

Table 6. Estimation of the observed and estimated TOC
using paired T-test

Case 1 Case 2
Model
p-value p-value
1 0.003(p<0.05) 0.344(p>0.05)
2 0.000(p<0.05) 0.150(p>0.05)
3 0.000(p<0.05) 0.239(p>0.05)
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