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Abstract

Background and Objective: Water quality indicators are among the tools which is used to evaluate the
quality of surface water resources. Many researchers have tried to provide these indicators with fewer
factors to reduce their monitoring costs for useing in underdeveloped countries. The purpose of this
study was to compare the results of Taguchi method and multivariate regression in reducing the factors
of NSF-WQI (National Sanitation Foundation Water Quality Index).

Material and Methodology: In this research, the water quality results of Karaj regulatory dam have
been used as a case study to show the capability of Taguchi method in comparison with different linear
multivariate regression. For this purpose, the NSF-WQI water quality index was used by 9 factors.
Findings: The results of Taguchi method at 95% confidence level and with a minimum percentage
influence (PI) of 1.5% at case study area, showed that in the different seasons between 3 (Dissolved
Oxygen, Total Phosphorus and Fecal Coliform) and 4 (Dissolved Oxygen, Total Phosphorus, Fecal
Coliform and Tourbidity) factors were effective in determining the NSF-WQI. The same results were
obtained with multivariate linear regression. The using of 5% for Pl showed that at least 2 and maximum
3 factors were effective in the water quality index determinating. In this case, the regression correlation
of models was more than 0.96.

Discussion and Conclusion: In addition to using multivariate regression to reduce the WQIs factors,
Taguchi method can also be used to determine the effective WQI factors and the contribution of each to
the final result of water quality. In this study, 1.5% and 5% Pl were suggested as the minimum and
maximum decision-making limits as one of the statistical outputs of the Taguchi method.

Key words: Reducing monitoring costs, Taguchi method, Water quality index, WQIs factors reduction.
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Figure 1. Location of lake, Karaj dam and sampling station
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Table 1. Results of NSF-WQI in different seasons of 2009
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Table 2. Results analysis of NSF-WQI factors in the spring with Taguchi method
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Table 3. The multivariate regression results by different methods for NSF-WQI in the spring

930 g 9 4 pl8 RUSTe
watys S8 ity | ity [ et
Joo »® ygo |p-value Joo »® y¥eo |p-value Joo »® ygo | p-value
Jewo Jowo Jow
- - SIS - - NANNERY/N o \ “IAPY pH
- - <1+ AD - - 1o Ad | —+1\OA \ «Y-Y | ChangeinT
VIV E N [AY | VYT v [AY | AVVYE v VY DO
- - A+ AQ - - SNEY | SVIVYA N N BOD
B _ NEL S - - NERIN Y v “/aY) Turbidity
veav | ¥eRY | o S Za\ A I ofeeV TP
- - JYE - - SN | v YE. NO3
- - BN - - SVEE | ey v S VY'Y TS
oY v oY v —feeY v [+ ¥ FC
/20 - . £4/120 - £510Y - feYY Joe
[AAA <[AAA -2y Joe (Sod u yo




Ho2 g (5500 YF¥ olo s st VPO 0;loud (o ) buxo (55919550 g pale vy

) b Jlo J5 g ke Jguad 55 (NSF-WQI) o (s (asLis ilitio 5lo 935 (uily lg 5IUT s - F Jgor

2$U
Table 4. Analysis of variance results for different NSF-WQI factors in different seasons and the whole year by
Taguchi method

J s R »h R Sk
e | f e | f e | £ e | & e |f
g | & g | % & | & g | b | &8 | & .
o G ° G ° G. o G. ° G )935[5
- ‘}_ I \{ c \E c \E c \E
s < s < - .c s < - .c
YA YA VY'Y VY'Y e ¥ v o - . pH
[+ A [+ A /¥ /¥ 4 lidd /oY /oY _ . [8Y Change inT
VAVYEE | YAy Y/PARE YIEA | YAXOT | YA vas* | vas | v | vae DO
AR AR <[4 -/fa LRy 4 LIRS 4 V/OA®E V/OA _ JYY BOD
Y/ K VIYY VIYY YE/AE YE/A VO VO - . Turbidity
ALeY®* A-Y SNy Y AN ik Ve L Ve | YEIATE | YSIY. TP
Y Y -jay -jay VIY - VY- N - /%0 - .. NO3
S S A A “IvY - IYY ey ey _ . TS
ZYA RS B2 Vi U B 7L VA B L FL VN BV AR BT AYIY** [ AYIY | OVIYE | oY FC
.- f .- f oo oo oo oo e e v YAV s /L

loads 4..3)5 e..x,\'.)li (B> J_\ls 6L€b)9..5l3 9 W) r:L?u‘ M).) RYA L)L“'“'A'!a‘ C_‘a...: )o é)lfj e..x..\.al.; w *

A5 0530 Jluw J5 g iz Jguad j0 pl5 4 o5 g, b 0 yudin iy (y3am )5 P-ValUE gl B g0

Table 5. Results of p-value for stepwise multivariate regression method in different seasons and the whole year
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Table 6. Stepwise regression prediction models based on Pl more than 5% in different seasons and the whole
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