
Advances in Environmental Biology, 8(22) November 2014, Pages: 545-552 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 
 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Corresponding Author: Ali Behmanesh, Department of Environmental Sciences, Qaemshahr Branch, Islamic Azad 

University, Qaemshahr, Iran. 

   E-mail: Ali.behmanesh@yahoo.com 

Quality Assessment of Babolroud River Water based on Qualitative Index 
Physicochemical Characteristics and Water’s Heavy Metals 
 
Ali Behmanesh 
 
Department of Environmental Sciences, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran. 
 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 26 September 2014 
Received in revised form 

20 November 2014 

Accepted 25 December 2014 
Available online 10  January 2015 

 

Keywords: 
Babolroud River, Heavy Metals, WQI, 

Qualitative Index 

 

 Babolroud River is one of the major rivers of the Caspian Sea basin. To check the 

qualitative status of Babolroud River water located at Mazandaran province, sampling 
was done during a 12-month period (from September 2012 to August 2013) for 7 

stations. Classification of river water quality was investigated using water quality 

indices include NSFWQI, BCWQI WQI, and also physicochemical parameters and 
heavy metals. According to the results of physicochemical factors, Station 5 had the 

maximum amount of COD, BOD, water and air temperature, nitrate, nitrite, ammonium 

and phosphorus which had the lowest DO. Also, the results showed that Station 7 had 
the maximum amount of TDS and TSS. According to the results, levels of Coliform 

bacteria in Babolrood River water was significantly high.The results show that almost 

in all stations of Babolroud River, the amount of Lead, Zinc, iron, manganese, 
chromium and nickel and in Stations 4, 5 and 6, Cobalt element at all stations for 

breeding aquatic creatures and the amount of iron, manganese, chromium and nickel for 

agricultural purposes was significantly higher than the standard level. According to 
indicators NSFWQI and WQIsub, the closer we reach to downstream, the numerical 

values of these indices is less than the upstream due to the high penetration of pollution 

in the river. 
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INTRODUCTION 

 

 Over time and the expansion of human societies and consequent increasing the use of water resources, 

manipulation abnormal and changing conditions of rivers water quality has increased. In this context, 

measurement, analysis and interpretation of qualitative data rivers regularly, this possible it provides which also 

use it in the different cases; management practices correct and appropriate adopted [1]. Water quality indicators 

has been created in order to provide specialized information used by experts and executives to evaluate the 

quality of river and related decisions and this indicators are to provide general answers to questions management 

about water quality [2]. 

 Pollution of rivers is a result of crisis management water. Many of rivers in urban and semi-urban areas 

exposed to are not collection solid wastes and infected sewage. This high pollution level is threatening and in 

many cases changes the ecological status many of rivers[3].  rivers in agricultural and urban excavator tolerates 

substantial inputs of organic materials and inorganic. Human-induction changes in the rivers may on the 

physical building bed rivers, concentration dissolve chemicals in water, affect living organisms and ecosystems 

function [4]. Domestic sewage and it importantly industrial wastewaters because of having mineral and organic 

material in case of disposal in environment are depletes surface waters and groundwater [5]. Different 

researchers examined inside and outside water quality indicator. Based on studies conducted in recent ten years 

in the Iran and other countries world, in the case use of the water quality indicator (NSFWQI) order to monitor 

and evaluate the quality of surface waters such as rivers, lakes, ponds and reservoirs, this indicator has been 

introduced as an indicator of appropriate and applied and best water quality indicator [6]. Investigations 

conducted by Ramelow [7] showed that in the infected areas southern Louisiana in the United States on changes 

environmental, zinc, copper, nickel, iron, lead, chromium, aluminum, cadmium and silver in the urban sewage 

most effective in overload metals discharged in the environment. Razdar and colleagues [8]to assess water 
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quality of Anzali wetland and Hoshmand and colleagues [9] by studying water quality of the Karun River in the 

Khuzestan province used NSFWQI indicator that water quality in medium range reported. Gatot & etal [10]in 

the Malaysia and Indonesia NSFWQI and WQI qualitative indicators the best indicator for monitoring the 

quality of surface waters have enumerated. Over the past years, Babol River water quality due to discharge of 

industrial wastewater reduced agricultural effluents and raw sewage. In the this survey for expression of Babol 

river water quality is used of method "indicator classification of water quality" and from among various 

indicators that for this work recommended, indicators NSFWQI, BCWQI and WQI beside the factors physical 

chemical and heavy metals, because of simplicity and breadth application and also was selected availability of 

the required parameters. 

MATERIALS AND METHODS 

 

 Babol River is one of the major rivers of the Caspian Basin that it catchment is limited from north to the 

Caspian Sea, from East to River Basin Tallar and from the south to the northern slopes of the Alborz Mountain 

range and from west to Haraz River the catchment. This river take originated from the heights of 3700 meters 

Alborz and after passing through the twisting paths and deep valleys and reunification various splits entered to 

Lefevre region. Rivers Babol average width of 80 to 150 meters and an average depth is 3 meters. Length river 

in the further distance (from twigs to the Caspian Sea), is about 120 km [11]. Stream of this river is Rainy - 

Snowy and mainly is rain function and located less affected by snow melt [12] in the Babol River discharge by 

increasing level the catchment, increases from upstream to downstream [13] annual discharge rates have ranged 

from 250 to 600 million cubic meters and it average discharge is measured 9 cubic meters per second [14]. 

Considering to Length River, diversity of users around and evaluate the effectiveness this applications and 

overlap with stations case monitoring, for the present study station 7 was chosen as follows (Table 1, Figure 1). 
 

Table 1: Characteristics station. 

Number of stations Station name Geographic coordinates 

1 Quran Tallar in upstream 18-36 ° N and 46-52 ° East 

2 Anarstan 24-36 ° N and 49-52 ° East 

3 Bridge Mohammad Hassan Khan 31-36 ° N and 39-52 ° East 

4 Amirkola 35-36 ° N and 39-52 ° East 

5 BABOLSAR in the estuaries 42-36 ° N and 38-52 ° East 

6 Khorunan 29-36 ° N and 35-52 ° East 

7 Bridge Habibi 39-36 ° N and 39-52 ° East 

 

 Sampling during one year (12 months) from August 2012 date to September 2013 date from the stations 

selected method according to standard methods [15], was conducted. Harvest, carry, maintenance and test 

samples were performed according to the method standard method. Some of heavy metals, suspended in water 

such as Fe, Cu, Ni, Pb and Zn were measured by using atomic absorption. Physical parameters, chemical and 

biological was testing including BOD5, TSS, pH, DO, opacification, temperature, phosphates, nitrates, nitrites 

and coliform, fecal. Temperature parameters electrical conductivity, dissolved oxygen and pH were measured in 

the field sampling. The amount of electrical conductivity and temperature by using device EC meter model 

AQUA-COND dissolved oxygen with device DO meter wtw Oxi 330 / SET model Made in Germany and pH by 

using pH meter model pH 230 SensoDirect were measured made in Germany. Total solids TS were determined 

according to the method in the temperature 105 to 103 degrees Celsius. Biochemical oxygen demand BOD5 

samples by using of method standard and with incubator device model (BOD II 2100) TRACK made company 

HACH in Germany was read out. To measure, nitrate from 5000-DR device cadmium reduction method in the 

nine stages was used. Total phosphate by using 5000-DR device the ascorbic acid method was confirmed by the 

method standard USEPA 4500PA, was measured in the seven stages. Fecal coliform by using standard method 

membrane filter and using filter Millipore 45/0 micron and to help Millipore vacuum pump and incubator device 

microbial culture model, IKA®KS 4000 I control in the 100 milliliter from sample was calculated. All devices 

before the time sampling with calibration based on monitoring instruction of surface waters quality in terms of 

precision and accuracy labor investigated and were examined (surface waters quality monitoring Instructions). 

First, it is necessary to develop standards and qualitative indicators used in other countries examined and with 

Contrastive and Comparative conditions regional, climate and water resources applications pay off to develop 

standards in the country. The method of measuring the parameters based on the methods presented in the book 

the standard method. 

 Water quality indicator (WQI) was based on the monitoring chemical and physical factors and each factor 

compared separately with a particular standard defined itself [16]. Average determine indicators of water quality 

issues , value of the indicator in first step the parameters standardized and each parameters by use of 

tables 7-2 is converted to scale from 0 to 100 which 100 represents the highest quality water. In next step use of 

weight factor converted in terms degree of importance parameter in degree of importance its and dividing it on 

sum of the parameters obtained[12,16,17] ; 
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Fig. 1: Location of study stations Babol River on the map. 

 

                (1) 

In which: 

Ci= Value of the parameter after conversion to scale 100-0 based on table 2 

Pi= Relative coefficient determined for each parameter 

K= Constant an thematic 

Indicator BCWQI: Qualities indicators BCWQI in 1995 by the Ministry of Environment Canada to assess water 

quality were developed [18]. 

To calculate quality indicator BCWQI was used of following equation: [19]  

                     (2)  

In this equation: 

F1= percentage of parameters that have exceeded the standard limit. 

F2= number of times of each sampling period that one or more from one of parameters has exceeded the 

standard limit and expressed as a percentage of the total times sampling. 

F3= parameter that maximum number is exceeded the standard limit during the sampling period and as a 

percentage of numbers exceeding the standard limit to the numbers of sampling are explained. 

 Indicator NSFWQI: In this method 9 opacification parameter are used temperature, nitrate, total, and BOD, 

TDS, pH, DO, phosphate and coliform weights. After the above measurement characteristics, sub-indicator each 

of them on curves convert presented in this method obtained (NSF, 2003). 

Indicator NSFWQI obtained using the following equation: 

                                                (3) 

Ii= Sub-indictor i th 

 =coefficient weight of sub-indictor i th 

Indicator obtained WQI, sub, BCWQI, NSFWQI qualitatively classified according to Table 2. 

 
Table 2: Water quality assessment using the indicator. 

Indicator NSFWQI - Quality Indicator BCWQI - Quality Thematic Indicator WQIsub- quality 

0-25, very bad 0-3, excellent 25-0, Very Bad 

26-50, bad 4-17, good 50-25, bad 

51-70, moderate 18-43, appropriate 70-51, moderate 

71-90, good 44-59, moderate 90-71, good 

91-100, excellent 60-100, weak 100-91, excellent 
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For analysis all data, software SPSS 16 Stats Direct software and Excel 2010 programs was used for drawing the 

graphs of programs. Data first were investigated in order to ensure the normal with Shapiro-wilk test. Then in 

the case of normal distribution investigated data, by using one-way analysis of variance (One-way ANOVA) in 

level of confidence, first all difference between the means specified and then by Duncan test (Duncan), each of 

the groups were separated from each other. And in cases where data were not normal, test nonparametric, 

Kruskal - Wallis were used. 

 

Results: 

 Results obtained of annual average chemical and physical factors in Babol River between various stations, 

as shown in Table 3. Based on results obtained station 7 enjoys of the highest mean annual pH in between 

stations. Based on amount of pH, the natural waters were divided into several groups, which according to it 

Babol River water at the first second and sixth station belonging to group slightly alkaline waters and Babolrood 

and Karun rivers water were placed at the third, fourth, fifth and seventh stations belonging to the water group 

slightly alkaline and alkaline. Based on data EC parameter, with respect to water quality standards, Babolrood 

Rivers from the standpoint the content of dissolved mineral salts for good quality the growth of 

fish   1500( )/mS cm  and was used for irrigation (≤ 3000 mS/cm), [20,21]. The most amounts of TDS were 

associated to 7 stations. Based on evaluations obtained from amount of TSS, Babolrood river water observed at 

all stations is belonging to the class of water "dirty". Results obtained from DO showed that dissolved oxygen 

content observed at all stations Babolrood River mainly in the range was unfavorable for the growth many of 

aquatic organisms ( 5 / 5 / )mg l  [22]. According to the obtained results was Station 5 maximum amount of COD, 

BOD and air and water temperature, nitrate, nitrite, ammonium and phosphate.  

 The results investigate of the annual mean coliform bacteria in the Babolrood rivers shown in Table 4. 

Results of this study showed that coliform bacteria rate in the river water Babolrood was significantly high may 

be dangerous to the health of people in the surrounding area. 

 
Table 3: Results mean annual of chemical and physical factors in Babolrood River. 

Station 

Physicochemical 

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

pH 7/98 + 0/23a 8/18+0/26b 8/36+0/14c 8/47+ 0/08c 8/37+0/25c 8/36+0/16c 8/52+0/16c 

EC mS/cm 528/58+161/33 551/5+236/9 633/75+173/89 660/00+187/11 666/25+185/14 668/42+159/83 658/58+170/01 

TDS mg/l 360/00+42/25a 467/50+84/81b 501/42+108/39b 575/50+72/81c 650/25+46/57d 710/58+64/08f 738/75+66/24f 

TSS mg/l 186/75 + 78/64 197/00+80/03 306/50+156/26 227/83+88/72 297/42+159/20 311/58+161/96 423/92+267/03 

DO mg/l 6/30 + 2/53 5/04+1/43 4/42+1/00 4/07+0/06 3/96+0/65 4/69+1/50 4/26+0/85 

CODCr, mgO2/l 19/51 +5/020a 20/24+4/17a 22/58+9/55a 33/28+9/36b 40/01+11/19b 21/53+12/13a 25/33+11/70a 

BOD5 mgO2/l 6/88 + 1/48a 7/44+0/83ab 9/66+6/30ab 15/03+4/91cd 17/03+/03d 8/75+4/44ab 11/43+6/66bc 

water temperature °C 16/9 + 3/23a 17/5+1/12a 18/5+2/52ab 2/01+1/08b 20/3+0/75b 19/0+2/72ab 19/3+0/45ab 

Air Temperature °C 17/5+2/1a 18/5+0/45ab 19/7+1/12ab 21/0+2/23b 21/5+1/45b 20/8+3/45b 21/0+1/34b 

Ammonium mg/l 0/01+ 0/01a 0/02+0/03a 0/03+0/03ab 0/06+0/06bc 0/08+0/06c 0/04+0/04ab 0/05+0/05abc 

Nitrate mg/l 0/23+ 0/40a 0/95+0/90ab 1/01+0/93ab 1/91+1/01c 2/07+1/08c 1/37+0/93bc 1/67+1/07bc 

Nitrite mg/l 0/05+0/05a 0/06+0/07ab 0/06+0/06ab 0/17+0/19bc 0/24+0/19c 0/13+0/14abc 0/15+0/13abc 

Phosphorus mg/l 0/13+0/05a 0/170/05ab 0/18+0/10ab 0/25+0/26ab 0/29+0/17b 0/19+0/13ab 0/27+0/10b 

 

Table 4: The results investigate of annual mean coliform bacteria in the Babolrood River. 

Station 

Coliform 

bacteria 

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

2383/92+8/60 2384/00+7/07 2384/08+8/11 2384/50+7/73 2385/00+8/18 2384/25+7/68 2384/42+8/06 

 

 The results of the annual average level of heavy metal pollution in Babol River considering to water quality 

standards shown in Table 5. The results show that almost the entire period of study, the amount of Pb, Zn, Fe, 

Mn, Cr and Ni at all stations studied of Babolrood River for rearing aquatic organisms was significantly higher 

than the standard. Also element cobalt at stations 4, 5 and 6 were exceeded. (0/001 mg / L= permissible limit 

Pb), (0/001 mg / L= permissible limit Zinc), (0/3 mg/L= permissible limit Fe), (0/1 mg/L= permissible limit 

Mn), (0/002 mg/L= permissible limit Cr), (0/01 mg/L= permissible limit cobalt), (0/025 mg/L= permissible limit 

Ni). But mainly the amount of lead and Zn were safe for agricultural uses. While were not suitable Fe, Mn, Cr 

and Ni for agricultural purposes. (5 mg/L= permissible limit Fe), (0/2 mg/L= permissible limit Mn), (0/008 

mg/l= permissible limit Cr), (0/01 mg/L= permissible limit Ni) [22]. 
 

Table 5: The results average annual of Babolrood River. 

Station 
Heavy 

Metals 

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

Lead 0/19 + 0/12 0/17+0/11 0/11+0/07 0/12+0/08 0/011+0/08 0/12+0/09 0/12+0/10 

Zinc 0/08+0/01 0/08+0/03 0/09+0/08 0/25+0/43 0/05+0/03 0/52+0/36 0/23+0/38 

Iron 6/06+6/71 4/5+3/51 5/86+4/01 8/34+6/89 10/78+6/91 3/93+2/72 8/54+7/03 

Manganese 0/35+0/13 0/33+0/05 0/57+0/06 0/25+0/04 0/25+0/04 0/31+0/11 0/25+0/05 

Chromium 0/10+0/09 0/08+0/08 0/15+0/14 0/11+0/10 0/20+0/14 0/12+0/13 0/20+0/14 

Cobalt 0/01+0/01 0/005+0/08 0/01+0/02 0/03+0/04 0/03+0/04 0/03+0/03 0/005+0/01 

Nickel 0/60+0/09b 0/04+0/05a 0/11+0/08a 0/03+0/01a 0/12+0/18a 0/63+0/35b 0/37+0/40b 
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 The results investigate average annual qualitative indicators in the Babolrood River WQIsub, NSFWQI, and 

BCWQI in the Babolrood River shown in Table 6. During the research period, considering to value of National 

Water Quality Health Indicator (NSFWQI) Babolrood River water quality stations in the first, second and third, 

"medium", and other water quality at stations was "medium" to "bad". Also considering indicator WQIsub 

Babolrood River water quality at stations the first, second, third, sixth, "medium", and other water quality 

stations was "medium" to "bad". According to indicator BCWQI Babolrood River water quality in stations to 

use of water in rearing of aquatic organisms as "borderline" and for agricultural purposes was examined as 

"fairly good". 
 
Table 6: The results of the annual average indicators. 

Station 

Quality 

Indicator 

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 

NSFWQI 

Quality 

62/75 +1/22c 

(60-64) 

medium 

59/75+1/76bc 

(56-63) 

Medium 

57/83+5/15b 

(50-65) 

Medium 

52/08+3/60a 

(47-59) 

Medium-bad 

51/50+4/27a 

(43-56) 

Medium-bad 

57/58+4/52b 

(50-64) 

Medium-bad 

53/92+3/90a 

(46-59) 

Medium-bad 

WQIsub 

Quality 

65/00+4/26e 

(61-66) 

medium 

60/67+4/62f 

(52-63) 

Medium 

55/92+2/68d 

(53-59) 

Medium 

50/33+4/10b 

(47-57) 

Medium-bad 

46/67+4/85a 

(43-56) 

Medium -bad 

55/17+3/93cd 

(51-59) 

Medium 

51/92+4/89bc 

(45-62) 

Medium -bad 

BCWQI 

(Quality For 

Aquatic) 

70/00+4/25b 

Borderline 

63/00+2/31a 

Borderline 

76/00+4/75bc 

Borderline 

78/00+3/21c 

Borderline 

79/00+2/12c 

Borderline 

78/00+4/45c 

Borderline 

65/00+3/27a 

Borderline 

BCWQI 

(Quality for 

Agriculture) 

58/00+3/31c 

Weak 

57/00+1/24c 

Weak 

53/00+5/34b 

Weak 

51/00+2/75a 

Weak 

52/00+2/29b 

Weak 

52/00+2/67b 

Weak 

52/00+2/43b 

Weak 

 

Discussion: 

 Babolrood River faced with the dilemma entry types wastewaters agricultural and urban and industrial 

sewage. So that after sampling seen along stations from the river pathway which amount of DO (Indicator of 

river health) has been declining and therefore has increased BOD biological oxygen demand[23] that with result 

of Jindal and colleagues in 2010 [24]in river Sotlej and Mirmoshtaqi and colleagues in 2011[14]in the river 

same. Jafari and colleagues [25] in River Gheshlagh and Mirzai and colleagues in Jajrv River, during study 

came to the conclusion that discharges sewage urban treatment plant to river water not only reduces water 

quality in station is output but also affects downstream stations. During research period, Babolrood River 

dissolved oxygen content in all stations, mainly in range was unfavorable for growth many of aquatic organisms 

(<5/5 mg/l) and lack of oxygen in water of rivers was observed that this issue show the existence of human time 

high in river ecosystems but results with the results Tayebi and Ardekani[26], is contrary in 2011 Gamasyab 

River. The results showed that increasing the temperature of the water in Babolrood River, probably due to the 

increasing air temperature and the impact of elevation area from sea level.  

 Considering to temperature, pH and content ions of ammonium, nitrate and phosphate, Babolrood River 

water in desirable for fish growth and is used for irrigation with results Mirmshtaqi and colleagues[14] in 2011 

the same in Sefidrood River. The results showed that total the weighed substances almost the entire period of 

study, river water was observed very turbid and dark at all stations so that everything was close to the 

downstream stations, increased amount of TDS. Waters that have high amounts of this factor are caused 

increase opacity in result is decrease in water transparency and implications of ecological and consequences of 

biological their specific (Reduced light penetration and removal of benthic fauna and also spawning locations 

through sediment particles in benthic habitats) has associated (≥25 NTU) [27]. The study of shared values 

BOD5, CODCr opportunity to evaluate gives content of organic material in the water. Babolrood River flows 

were impressed through urban residential areas (Babol, Amir Qaleh, Babolsar) and rural sewages that content of 

organic material (BOD5 CODCr), mineral nitrogen and phosphorus in river water has increased gradually to 

approached downstream and maximum values is reached in the river mouth (station 5). In this river because of 

its high EC amounts in terms of electrical conductivity ability is considered waters with an average salinity and 

from upstream to downstream, almost to amount of water salinity added to them. 

 The average concentrations some of heavy metals (iron, cobalt, copper, manganese, molybdenum, zinc, 

etc.) living organisms are necessary for normal growth, but there is toxic heavy metal that is hazardous even at 

very low concentrations [28] in Babolrood River mainly lead content and Zn was safe for agricultural uses while 

other heavy metals (Lead, zinc, iron, manganese, chromium, nickel, cobalt) were higher than the standard for 

use in agriculture. In such environmental conditions for healthy people of the region and aquatic organisms can 

be dangerous and cause a decrease in biodiversity. Sediments, location of final concentration heavy metals in 

the aquatic environment, but under circumstances, can act themselves as source of pollution in water[29]. 

Bagheri and colleagues in 1390 came to the conclusion that in Gorganrood River considering to industrial 

activities and human activities in downstream areas, increased concentrations process heavy metals that results 

this research suggest it in Babolrood River. As well as amounts iron, manganese, chromium and nickel were not 

suitable for agricultural purposes so that in the case of cultivated land irrigated by waters polluted with 

hazardous pollutants such as heavy metals, their concentration in tissues of crops caused morphological 

changes, changes in respiratory processes, also heavy metals in tissues and organs of aquatic organisms and 



550                                                                      Ali Behmanesh, 2014 

Advances in Environmental Biology, 8(22) November 2014, Pages: 545-552 

products accumulated and may to enter serious risks through consumption to human metabolic enhancers[30].

 Coliform bacteria are considered as indicators of the health status in aquatic systems . They are always in 

gastrointestinal tract of humans and animals and are available in waste materials. Although most of the coliform 

bacteria are not dangerous to human health, however, their presence in the aquatic environments indicated gives 

possible contamination water with pathogenic microorganisms. Coliforms pollution times was high along 

Babolrood River in all stations for drinking, agriculture and other uses is very dangerous  which results 

Mirmshtaqi and colleagues in 2011 is indicative this issue in Sefidrood. According to the amount coliform 

bacteria, due to the high penetration of urban wastewater (Babol, Amir Qaleh, Babolsar) and rural discharges, 

river water was contains poor sanitary conditions which can be used for healthy communities surrounding area, 

be dangerous ( 1000 CFU/100 ml). 

 According to results obtained of water quality indicator NSFWQI Babolrood River at stations first, second 

and third, "medium", and water quality was in other stations "medium" to "bad". The results showed that the 

parameter BOD and coliform have the most effect in reducing the amount indicator NSFWQI and then the 

parameters TDS, TSS has also reduced the quality indicator. With the results Meftah in 1389 were similar in 

Atrak River [31]. Also Mirmshtaqi and colleagues in 1390 by examining water quality Sefidrood River and 

zonation it using indicators OWQI and NSFWQI came to the conclusion that the value of parameters of BOD, 

Opacification and phosphate, NSFWQI indicator water quality this rivers is influenced. Heydari Nia, et al came 

to the conclusion that fecal coliform 86-87 years and values of TSS are the main factors reduce the quality 

Karun River water [32]. 

 Hoshmand and colleagues, by studying water quality of the Karun River in Khuzestan province using s 

NSFWQI came to the conclusion that NSFWQI indicator numeric value for all stations located in the range 50-

60 and Karoon River water quality in the study area was classified component of waters with quality as medium. 

Based on situation Karun River indicator NSFWQI were similar results Jafarzadeh & et al Gorgor River. 

Samadi and his colleagues in 1387-1388 to assess the situation Moradbeik River to this conclusion that 

NSFWQI indicator is in the best situation 62/78 that situation medium used in terms of quality indicator makes 

clear and mentioned mean was calculated in the worst case equal to 27/49 that is a sign of bad quality situation 

[33] while according to NSFWQI indicator in Babolrood River water quality were located in the best situation 

stations respective in the range 65 and in the worst case was 43 that in total of  this river divided waters with 

quality moderate to bad. Based on WQIsub indicator located best situation the range 66 and in the worst case 

located 45 that divided waters with quality moderate to bad. Thus, results of these two indicators in Babolrood 

River to seem somewhat similar. According indicators NSFWQI and WQIsub whatever closer to downstream 

on numerical value of indicators is less compared to upstream and will increase pollution. Because it is due to 

high influence domestic and industrial wastewater activities, Drainage systems, hospitals, and public baths can 

be explained in cities of Babol, Amir Qaleh and Babolsar on water quality Babolrood River. 

 Sanchez& et al in water quality indicators and low dissolved oxygen in along Manzarans and Gvadarma 

River has studied. The results mentioned study showed that water quality indicator in beginning Gvadarma river 

was contains numerical value of 70 (good quality) and at the end of 64 (medium quality). Also indicators about 

65 were reported for the river Manzarns. According to value British Columbia Water Quality indicators 

(BCWQI) Babolrood River water quality at stations studied, for using water were investigated in rearing of 

aquatic organisms as "border", and for agricultural use "weak". In such environmental conditions, in the case 

use of Babolrood river water aquatic organisms for and agriculture, it is necessary to take preventive measures. 

In Babolrood River NSFWQI and WQIsub indicators compared to British Columbia Water Quality indicators 

(BCWQI), demonstrates more acceptable result, [34] also came to the conclusion that comparative study of 

water quality indicators because of the direct involvement of measured parameters in structure of sub-indicator 

and all indicators and taking into effects of weight for this sensitivity, the use of NSFWQI is better than other 

indicators.  According to the evaluation Babolrood River and pollutions it can be to create culture appropriate in 

the people through education and compulsion unit’s industrial factories to comply cleanliness of the water and 

supervision of the relevant organs regarding lack of drainage domestic and urban wastewater into rivers, done 

effective measures to control environmental pollutions. 

 

REFERENCES 

 

[1] Mirzaei, M., A. Nazari and A. Bagheri, 2005. Jadjrood River Qualification, J. Environ. Sci., 37: 17-26. (In 

Persian). 

[2] Jafarzadeh, N., A. Norouzi Asl, F. Tether, 2013. Examination of the quality Gorgor River water through 

qualitative Pratt & NSFWQI indicators. Bimonthly Journal Jantashapoor, 59-71. 

[3] Ogbogu, S.S., S.A. Olajide, 2002. Effect of sewage oxidation pond effluent on macroinvertebrate 

communities of a tropical forest stream, Nigeria. Journal of Aquatic Science, 17: 22-27. 

[4] Azrina, M.Z., C.K. Yap, A.R. Ismail, A. Ismail, S.G. Tan, 2006. Anthropogenic impacts on the 

distribution and biodiversity of benthic macroinvertebrates and water quality of the Langat River, 



551                                                                      Ali Behmanesh, 2014 

Advances in Environmental Biology, 8(22) November 2014, Pages: 545-552 

Peninsular Malysia. Ecotoxicology and Environmental Saftey, 64: 337-347. Oxford, Elsevier. ISSN 0147-

6513. 

[5] Qane, A., M. Ahmadi, A. Esmaeili and A. Mirzajani, 2006. assessment of biological Chafrood river (Gilan 

province) by using Macrobenthic Community Structure, journal branches of science agriculture and 

Natural Resources, Year tenth, I: 247-257. 

[6] Torabian, A., S.H. Hashemi, R. Khalili, S. Ferdusi Poor, 2004. Effects of harvesting on water quality in 

the river downstream of the dam Mamlu using QUAL2E model. Environmental Studies Fall, 30(35): 69-

76. (In Persian). 

[7] Robertis, D., C.H. Ryer, A. Veloza and R.D. Brodeur, 2003. Differential effects of turbidity on prey 

consumption of piscivorous and planktivorous fish // Can. J. Fish.  Aquat. Sci., 60: 1517-1526. 

[8] Razdar, B., A. Ghavidel and M. Zoqi, 2009. Evaluate the water quality of Anzali wetland by using 

qualitative indicators WQI Articles Collections of National Conference, Integrity M 0.2007. "The land and 

water resources (underground water)", University Press Payam Noor, sixth edition, pp: 368. 

[9] Hoshmand, A., M. Delqandi and H. Syed Kabuli, 2008. Zonation of Karoon River water quality situation 

based on WQI indicator by utilizing GIS. Articles Collections of the Second Conference and Exhibition 

specialized of Environmental Engineering, Tehran University, pp: 3-7. 

[10] Yu, K.C., L.J. Tsal, S.H. Chen and S.T. Ho, 2001. Chemical binding of heavy metals in anionic river 

sediments. Water Research, 35(17): 4086-4096. 

[11] Ghaffari, K., 2004. Zonation of Flood hazard by using Geographic Information System, Case Study 

Babolrood River, MA Dissertation, Faculty of Natural Resources, University of Mazandaran. 

[12] Nasrollah Hirkandi, A., 2005. Investigation of self-purification Babolrood River by using QUAL 2E 

software, MA dissertation, Department of Civil Engineering, Faculty of Civil Engineering, University of 

Mazandaran. 

[13] Mahan, A., 1993. Translators: Nori, J, and Ferdowsi, S., Environmental Chemistry, Islamic Azad 

University Press, Tehran. 

[14] Mirmshtaqi, S.M., D.R. Amir Nezhad, M. Khaledian and Tajdari, Kh., 2011. Investigate of process 

temporal variation water quality indicator Sefidrood River. Second National Conference on applied 

research Water Resources of Iran. Water Company Zanjan Regional, pp: 10-12. 

[15] Eaton, A., L. Clesceri, W. Rice, 2005. Standard Methods for The Examination of Water and Waste Water. 

21th ed. Washington Dc:  American Public Health Association, Gatot ES Sumiharni. Proposing Water  

Quality Index Calculation Method for Indonesian Water Quality Monitoring Program. International. 

[16] Pesce, S.F. and D.A. Wunderlin, 2000. “Use of the water quality indices to verify the impact of Cordoba 

city (Argentina) on Suquia River", Water Resourses, 34(11): 2915-2926. 

[17] Sanchez, E., M. Colmenarejo, J. Vicente, A. Rubio, M. García, L. Travieso, R. Borja, 2007. Use of the 

water indicators of watersheds pollution. Journal of Ecological Indicators, 7(2): 315-28. 

[18] Lands, M. and S. Parks, 1996. Water Quality Status Reports, British Columbia, Ministry of 

Environmental, Water Quality Section, Victoria, 179. 

[19] Khan, F., T. Husain and A. Lumb, 2003. "Water quality evaluation and trend analysis in selected 

watersheds of the Atlantic region of Canada", Environmental Monitring and Assessment, 88: 221-242. 

[20] Alizadeh, Amin, 1984. Water Quality in irrigation, Mashhad, Astan Quds Razavi Publications. 

[21] Haj Rasoliha, Shapur, 1985. Water Quality for Agriculture, Tehran, academic publishing Center. 

[22] Plan preparation standards of industry water country, 1988. Drinking water quality standards, the 

Department of Energy, Office of Engineering. 

[23] Derikond, A. and K. Sina Faraji, 2010. Investigate & study water quality Sefidrood River from the 

perspective of assimilative capacity the river. Fourth Conference and Exhibition Specialized of 

Environmental Engineering. Tehran, Pages 2-3 and 5-6. 

[24] Jindal, R., C. Sharma, 2010. Studies on water quality of Sutlej River around Ludhiana with reference to  

physicochemical parameters. Journal of Environment Monitoring Assessment, 174: 417-425. 

[25] Jafari, S.B., G.R. Nabibidhendi, A. Salemi, M. Taherioon, M. Ardestani, 2009. Assessment of Gheshlagh 

river water quality using water quality indices. Environmental Sciences, 6(4): 19-28. (In Persian). 

[26] Tayebi, L., S. Sobhan Ardekani, 2011. Measurement of water quality parameters Gamasiab River and the 

factors influencing it. Environmental Science and Technology, Volume XIV, Number Two, pp: 37-49. 

[27] Alcantara, E., E. Novo, J. Stech, J. Lorenzzetti, C. Barbosa, A. Assireu and A. Souza, 2010. A contribution 

to understanding the turbidity behaviour in an Amazon floodplain // Hydrol. Earth Syst. Sci., 14: 351-364. 

[28] Blagojevic, J., V. Jovanovic, G. Stamenkovic, V. Jojic, V. Bugarski-Stanojevic, T. Adnadevic and M. 

Vujosevic, 2012. Age differences in bioaccumulation of heavy metals in populations of the black-striped 

field mouse, Apodemusagrarius (Rodentia, Mammalia) // International Journal of Environmental 

Research, 6(4): 1045-1052. 

[29] Izquierdo, C., J. Usero and I. Gracia, 1997. Speciation ofmheavy metals in sediments from salt marshes on 

the southern Atlantic coast of Spain. Marine pollution bulletin, 34(2): 123-128. 



552                                                                      Ali Behmanesh, 2014 

Advances in Environmental Biology, 8(22) November 2014, Pages: 545-552 

[30] Solovykh, G.N., V.V. Minakova, I.V. Karnaukhova, V.V. Pavlovskaya, 2009. Comparative study on the 

accumulation of heavy metals by bivalves from the families Unionidae and Dreissenidae // Proceedings of 

the Orenburg State University, 6: 348-350. (In Russian). 

[31] Meftah Halqi, M., 2011. Zonation of water Quality by using different indicators qualitative case study: 

Atrak River. Journal of Research Soil and Water Conservation, XVIII(II): 211-220. 

[32] Heydari Nia, M., H. Mazd, Hossein Zareie, 2009. Classification quality of Karun River in interval 

Mollasani to Kot Amir using NSFWQI indicators Eighth International River Engineering seminar, Tehran, 

Iran. 

[33] Samadi, M.T., M.H. Saghi, A.R. Rahmani,  H. Torabzadeh, 2009. Murad Beig River Valley of  Hamedan 

Water Quality Zoning using  Geographic Information System (GIS).  Scientific Journal of Hamadan 

University of Medical Sciences, 16(3): 38-43. (In Persian). 

[34] Shamsaei, A., S. Oreei Zareh, A. Sarang, 2006. The comparison of water indices and zoning quality in  

Karoon and Dez Rivers. SID. (In Persian). 

 


