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1- Dissolved Oxygen
2- Biological Oxygen Demand
3- Total Suspended Solids
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Figure 1- The location map of sampling stations in the Beheshtabad River
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Table 1- Classification of each parameter based on its value and assigned value according to Liou index (35)
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DO <2 >
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BOD 2-3
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Table 2- The Values of Liou Pollution Index in different stations of the Beheshtabad River
ol oy)lowd oy Culigud,l Ba 5 g 392 e

Station number  April May June July August September
1 15 15 1 1 1 1
2 15 1 1 1 1 1
3 15 1 1 1 1 1
4 2 15 15 1 1 15
5 15 1 15 1 1 15
6 15 1 1 1 1 1
7 15 1 1 1 1 1
Ol 1.57 1.14 1.14 1 1 1.14
Mean
Ol cas jials Jol Je aS sl )8 oxgll Sl edgaxe b adlllen 350 aildgy p0 1) LiOU sl jl (glawolie ¥ Jgi>
Yy S slaoMsls g adl; a s Ly )55 wlsy,, Sl b pole y o 1Sl wlal p Lid Glisee slaaslssg,
)‘J._.O.A u.:l ))osM.C (\) Cawl 04 uL.J d.:l>.)9) L)"JL P9 LS"‘P U”L“’ )L\_Q.A dal_.w] » ‘J9J.> u.g“ LSJUQA D 0 uLM.) L)Mh9))
el slalogy 4 Cows adllas 590 dilais > Liou s ls 53 adllas 390 ol £ ploi )3 sblcaigy 4y, of cuas Liou
oxl Oy catsS a8 51y (65 i lade Jgda 3 ond )5 jguS P Liou jasls jlube cpiomen )b jl, 8 g s S s3gie
An3 o i sblcuins aildg, 4y o |y laaildg, D05 (6 yieS lade ;39,55 wilidgy b dunlie y sblcuigs ailssg,

lisee (LA, U dwg e yd dblcuigs aildag, 45 Liou ad i puSile -V Jgua
Table 3- The average of index in the Beheshtabad River compared to different rivers
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Table 4- The average of surface water quality parameters in different stations of the Beheshtabad River

;s:"l' DO (mg/lit)y BODs" (mg/lit) NHsz N (mg/lit) TSS (mg/lit) T (Ce¢) pH  EC(us/cm)
ation

1 9.15 1.16 0.25 15.41 12.28 8.17 312.3

2 8.92 0.96 0.21 16.1 1237 8.26 440.7

3 9.32 1.76 0.28 16.36 1328 8.28 460.7

4 9.17 1.86 0.33 14.59 133 8.845 676/8

5 9.3 1.95 0.3 13.55 15.16 8.54 672

6 9.2 1.36 0.32 14.83 1493 847 512.2

7 9.25 1.11 0.24 16.15 14.09 8.6 544.3
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5-day Biological Oxygen Demand
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Table 5- The results of principal component analysis for measured parameters in studied river

2k adlye
Parameter Component
1 2

DO 0.7 0.03
BODs 0.72 -0.56
NH3_N 0.71 -0.56
TSS -0.63 0.57
T 0.23 0.96
pH 0.93 0.09

EC 0.89 -0.1
bl 57.26% 21.3%
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Table 6- The Standard of surface water pollution based on different sources
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Parameter Value in river Standard range Reference
Boyd and Gautier
DO (mg/lit) 7.8-10.4 >5 (6) 5555 5 23t
Boyd and Gautier
0_2 ")‘5L )L‘-""‘J
Very clean
BODs (mylit) 0-3.7 - 039)] Liun (®) lﬁi-)nl odzcio YL w) b 5l cblis lojle
Slightly polluted  Environmental Protection Agency (EPA)
5 o3gll Ly s
Very polluted
NH3_N (mg/lit) 0.07-0.42 - -
TSS (mg/lit) 4.5-45 - -
EC (us/cm) 205-969 150-500 (18) olfSon s &
Kelly et al.
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Introduction: Surface water, especially rivers, are the important sources for drinking water, agricultural and
industrial uses. These reservoirs are easily affected by pollution and various activities. The vulnerability of
surface water is greater than that the groundwater. Therefore, the importance of water quality evaluation,
especially for drinkable water, has increased due to the reduction in its quality and quantity in recent years.
Optimal use and conservation of water resources in terms of quantity and quality are the principles of sustainable
development of any country. Water quality indices are among the useful tools in water quality assessment and
management. The aim of this study was to evaluate the water quality of the Beheshtabad River in Chaharmahal
and Bakhtiari Province, Iran by using the Liou Pollution Index and selecting the most important parameters
based on Principal Component Analysis (PCA).

Materials and Methods: In this study, 7 water quality parameters including temperature, dissolved oxygen,
biological oxygen demand, ammonia nitrogen, electrical conductivity, total suspended solids, and potential
hydrogen were measured by standard methods along the river in 7 selected stations for 6 months (April to
September 2016). Some of these parameters were measured at the sampling site and others in the laboratory.
Then, the values of the Liou Pollution Index were calculated to evaluate the water quality of the Beheshtabad
River in different stations. In this study, SPSS software was used to analyze the principal component. In the next
step, the appropriateness of the statistical universe was assessed using the Kaiser-Meyer-Olkin test.

Results and Discussion: The results of this study showed that the water quality was good during the study
period at sampling stations\, according to the Liou Pollution Index. The value of Liou Pollution Index was in the
slightly polluted class in March in station 4. Then, the average of Liou Pollution Index in the Beheshtabad River
was compared to different rivers. The result showed that the average of Liou Pollution Index in the studied river
is higher than rivers outside Iran. In addition, according to the statistical technique of PCA, two components
were introduced as the main component. The first component expressed 57.26% of the total variance and
included dissolved oxygen, ammonia nitrogen, biological oxygen demand, electrical conductivity, total
suspended solids and potential hydrogen parameters. The second component, temperature, expressed 21.3% of
the total variance. Furthermore, the result of comparing the measured quality parameters with the standard value
of surface water showed that biological oxygen demand, electrical conductivity, and total suspended solids
parameters in some stations were within the standard range and in some others were higher, which indicated a
negative result. The best and worst water quality in terms of biological oxygen demand was observed in May and
June, respectively. The electrical conductivity in April and May in all stations was within the standard range.
However, electrical conductivity was higher than the standard level in June in stations 4 and 5, higher again in
July and August in stations 4 to 7, and higher as well in September in stations 2 to 7. The fish farming
workshops, industrial pollution and geological survey may be the reasons. The value of potential hydrogen in all
of the stations was within the standard range of 6.5 to 9.5. The value of dissolved oxygen was high because of
increasing rainfall and stream flows due to the snow melting.

Conclusion: The results of this study showed that the water quality in the Beheshtabad River did not change
during the last 6 months (April to September 2016), and water quality was good. In addition, PCA plays an
important role in prioritizing the importance of each parameter in the pollution. Therefore, PCA places more
important parameters in the first component and less important parameters in the subsequent, respectively. On
the other hand, the measurement of physicochemical parameters is important for the study of water quality. This
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research demonstrates the usefulness and efficiency of the multivariate statistical technique of PCA and the use
of indicators for effective management of surface water quality. Therefore, using water resources in the future is
possible, and does not endanger their management based on sustainable development.

Keywords: Chaharmahal and Bakhtiari Province, Physicochemical parameters of water, River pollution
index, Water resources



