KR AR 2 8 S A 4 B
LE TR S SUNE-E ST
B =

AW5E £ 2 BINER RS /KB s St > DU Bh /Kl K E & e A e R
A o BT B R R AR R i 9e &I - S/ KE B RS - [(EHEEE L 53Rl
RPI (River Pollution Index) * WQI (Water Quality Index) i /KB 51E > MEEFE L, - JRB ST
SETILER AT - FEIE T K E S 2 S B » WARIEE A &s SRk EL i (/K E FE 15
B o WIRAEREURE RPI A - HAHSHEAAREE LG Hp XD EE g s 3t
GBI R85 5 TAE WQI S irés R ANEUR IR =E R A B LA RRE » [FIRs i e 45 5
TREE Y F IR MR - $CiBERET RPI B WQI 2S4S as 3 1% - W= R4t
& BARSLGRS B EAHE B » EPEER SR EH 28 - FHRGIEE F > WQI
BHEREL RPI R AR P AR S WQI By T S SR /K e ARG - (0 H #i B S B S
B o ST IR T Z - FEARKE B TR ARPRET » DR AT RS S 4 M A 2

BKEZERITE » SRR KE AT -

(B 4E37 © RPL~ WQI ~ £ #4445 + 8-k F 4 1)

Comparison Study of the Water Quality Models by
Collinearity Analysis

Paris Honglay Chen™*  David D-W. Tsai®
Professor"” and Graduate Student®, Department of Soil and Water Conservation,
National Chung-Hsing University, R.O.C.
Ming-Yuan Lu®

Staff”, Combined Logistics Quarterly Military Supplies Reserve Center, R.O.C.

ABSTRACT

The main purpose of this study was to compare the water quality models with collinearity
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analysis, which could be helpful for index selection and monitoring in watershed management. We
selected the Dansuie River Watershed as a study site and collected all water quality data available.
Multiple regression analysis was applied to build up the regression models in each water quality
index: RPI and WQI. Each model was examined by collinearity analysis. The results could help us to
compare these two water quality models. We found out several important results in this study: (1) In
the RPI model, according to the analysis results there was significant collinearity in this model and
the most collinear parameters were ammonia and Kjeldahl. (2) The result of the WQI model showed
that high collinearity existed in the model and the strongest collinearity located at ammonia and
Kjeldahl and (3) after comparing all the analysis results, both RPI and WQI models exhibited
significant collinearity and the distribution of collinear parameters was very similar which
concentrated on nitride parameters. WQI model had more serious collinearity than RPI because WQI
applied larger range of parameters in order to offer better sensitivity in water quality. In the future, we
will do further study on alternatives of reducing collinearity and keeping high explanation for

choosing better index in water quality management.

(Key words: RPI, WQI, Collinearity analysis, Watershed management)
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Figure 1. Overview of this study.
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Table 1 Correlation analysis among independent variables in RPI model.
e B\BEHE | BR BOD COD |[KIGIREE| AR dans | HURE
, -0.690 0.356 0.539 0.250 0.552 -0.016 0.720
FHERE 1.000
(0.001) | (0.124) | (0.014) (0.287) (0.012) | (0.947) | (<0.001)
N -0.690 -0.274 -0.660 -0.207 -0.759 0.025 -0.757
BE 1.000
(0.001) (0.242) | (0.002) (0.381) | (<0.001) | (0.918) [ (<0.001)
0.356 -0.274 0.259 0.509 0.286 -0.164 0.355
BOD 1.000
(0.124) | (0.242) (0.270) (0.022) (0.221) | (0.491) | (0.124)
0.539 -0.660 0.259 0.036 0.741 0.058 0.687
COD 1.000
(0.014) | (0.002) | (0.270) (0.880) | (<0.001) | (0.809) | (0.001)
0.250 -0.207 0.509 0.036 0.218 0.385 0.404
KIGHREEE 1.000
(0.287) | (0.381) | (0.022) | (0.880) (0.356) | (0.094) | (0.077)
s 0.552 -0.759 0.286 0.741 0.218 0.238 0.864
Z 3B 1.000
(0.012) | (<0.001) | (0.221) | (<0.001) [ (0.356) (0.313) | (<0.001)
9 -0.016 0.025 -0.164 0.058 0.385 0.238 0.206
QT 1.000
(0.947) | (0.918) | (0.491) | (0.809) (0.094) (0.313) (0.383)
e e 0.720 -0.757 0.355 0.687 0.404 0.864 0.206
LR 1.000
(<0.001) | (<0.001) | (0.124) | (0.001) (0.077) | (<0.001) | (0.383)
2 2 RPI 505 B B B R 22 S Aréh 5
Table 2 Results of tolerance and variance inflation for RPI model.
Variable BAE SR EINZR
Intercept - 0
BEY 0.358 2.793
NE 0.272 3.671
BOD 0.471 2.121
COD 0.377 2.650
KIGIREEE 0.360 2.777
2E 0.145 6.892
A 0.511 1.959
EINEAl 0.131 7.659
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Table 3 Results of eigenvalues and condition index for RPI model.

Number (BRERN ! G RREE
1 7463 1.000
2 0.827 3.005
3 0.413 4.252
4 0.135 7.431
5 0.080 9.634
6 0.033 15.092
7 0.028 16.280
8 0.013 23.558
9 0.008 30.574
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Table 4 Results of proportion of variation for RPI model

Number BRBLELG

Intercept AT BE, BOD COD
1 0.000 0.001 0.000 0.001 0.001
2 0.000 0.000 0.002 0.000 0.001
3 0.001 0.016 0.028 0.001 0.003
4 0.000 0.100 0.001 0.088 0.000
5 0.000 0.427 0.000 0.120 0.021
6 0.000 0.001 0.033 0.013 0.843
7 0.007 0.039 0.150 0.456 0.058
8 0.017 0.278 0.095 0.283 0.001
9 0.974 0.138 0.691 0.037 0.072

_ AL

RIGHREEE 2E Kk FLILE
1 0.001 0.001 0.001 0.000
2 0.331 0.000 0.000 0.000
3 0.030 0.015 0.009 0.006
4 0.000 0.031 0.164 0.001
5 0.001 0.055 0.076 0.000
6 0.065 0.116 0.014 0.073
7 0.168 0.014 0.466 0.189
8 0.394 0.727 0.260 0.728
9 0.010 0.042 0.010 0.001
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Table 5 Results of different collinearity analysis for RPI model
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Table 6 Correlation analysis among independent variables in WQI model.
Bl pH | wmy | sE | &% | @ | mimw | SKE
-0.158 0.244 -0.281 0.015 0.258 -0.406
pH 1.000
(0.506) (0.300) (0.230) (0.949) (0.272) (0.076)
, -0.158 -0.690 0.552 -0.016 -0.707 0.720
B 1.000
(0.506) (0.001) (0.012) (0.947) (0.001) | (<0.001)
s 0.244 -0.690 -0.759 0.025 0.676 -0.757
B 1.000
(0.300) (0.001) (<0.001) | (0.918) (0.001) | (<0.001)
s -0.281 0.552 -0.759 0.238 -0.631 0.864
FEL 1.000
(0.230) (0.012) | (<0.001) (0.313) (0.003) | (<0.001)
. 0.015 -0.016 0.025 0.238 -0.162 0.206
Wt 1.000
(0.949) (0.947) (0.918) (0.313) (0.496) (0.383)
0.258 -0.707 0.676 -0.631 -0.162 -0.777
efid 1.000
(0.272) (0.001) (0.001) (0.003) (0.496) (<0.001)
o -0.406 0.720 -0.757 0.864 0.206 -0.777
FLERA 1.000
(0.076) | (<0.001) | (<0.001) | (<0.001) | (0.383) | (<0.001)
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Table 7 Results of tolerance and variance inflation for WQI model

Variable B pE WNED) PR
Intercept 0
B 0.746 1.340

BE 0.334 2.998

EE 0.282 3.545

KAk 0.184 5.423
il 0.790 1.266
FLIKE 0.334 2.998
B 0.117 8.530

& 8 WQI 115 A BB R R T &SR

Table 8 Results of eigenvalues and condition index for WQI model

Number (Pl BN G RCE
1 7.140 1.000
2 0.602 3.444
3 0.117 7.797
4 0.080 9.453
5 0.033 14.762
6 0.016 21.014
7 0.012 24.815
8 0.000 158.591

4175 BB FEE

$1¥ WQUE R T T8 AU E EL R
HEEOIIE > SR ER 8 e Ty
&R ATEEI > £ Number 8 STl - Rifel{E
BRFAINIE DL - BRI 0 Fon bty Ay
RERyfr FUER - AR IEREAE o TR
BUEET R R EE > AEFHEAEARS
{8 > HAE R 158.591(>100) - LA RILA
His et -

5. LA

43

ST WQI 507 S RBELHI o Tes R -
AR 9 iR P ERe TS S EI G
B & » S8FHAE Number 6 731f7is - 2 EELH]
REEE ST ARy 0.635 B 0.682 » FIEITATA
0.5 » FoRIEMSHBARE LGN > HmERE
RN R W2 BEN & EHEBHIED
BEIE B E SR -

it WQIE RS Z A Hhapiida
TESEREEH Fy% 10 - HRTEESH - fE
Hh 7 B BB BN R AR A HH A
AEABEHLGE - BHMRE T ETEE




000000 42(1)0 35-48 (2010)

Journal of Soil and Water Conservation, 42(1)[J 35-48 (2010)

9 WQI ERELLA 45 R
Table 9 Results of proportion of variation for WQI model

Number L vl

Intercept pH B BE

1 0.000 0.000 0.001 0.000

2 0.000 0.000 0.015 0.010

3 0.000 0.000 0.234 0.001

4 0.000 0.000 0.108 0.009

5 0.000 0.000 0.191 0.324

6 0.000 0.001 0.092 0.123

7 0.014 0.017 0.328 0.528

8 0.986 0.982 0.033 0.005

Number SRR

B Gk WHEEE FLCE,

1 0.001 0.002 0.001 0.000

2 0.014 0.000 0.018 0.006

3 0.043 0.301 0.004 0.000

4 0.147 0.379 0.111 0.002

5 0.003 0.283 0.339 0.103

6 0.635 0.019 0.301 0.682

7 0.135 0.000 0.215 0.010

8 0.022 0.017 0.012 0.197
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Table 10 Results of different collinearity analysis for WQI model
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