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Abstract

Background and purpose: Quality of surface waters is important for different uses and
identification of contaminated sites and pollutants leads to appropriate use of water. So, the aim of this
study was to evaluate the quality of water Babolrood.

Materials and methods: In this cross-sectional study, sampling was conducted in ten stations
during summer 2013. Data was analyzed using National Sanitation Foundation Water Quality Index
(NSFWQI) and SPSS, and then the river’s path was zoned by Geographic Information System (GIS).

Results: Based on NSFWQI, the best status was found in second station (79, good) and the worst
was observed in station 10 (52, moderate).

Conclusion: Based on NSFWQI, the quality of river was good in upstream and moderate in
downstream, indicating human as the main responsible for low quality of water.

Keywords: Babolrood river, NSFWQI, zoning, GIS, water quality

J Mazandaran Univ Med Sci 2016; 26(134): 357-362 (Persian).

357


http://jmums.mazums.ac.ir/article-1-7230-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-16 ]

oyl oS B} yey L coll a1 as

(WOV-WyP) 1WQIE Jun sidwl 1WIE a)lads @aiy § Cusy 203

ymalib slise pagihl ailsag) ul 615 gaiyaimy
GIS jljal PP g NSFWOQI ,auS

LS8 s
ry G-
BMOU o
LU L) Sidg)
P 6298 Loy g0ma
7 bl pusl e
Y CaalgiObols Cawgs
A‘_g)..;.'é‘tﬂ . .
238>
Lgl.ha-k_'.iy'\-j o:j_ﬁ bl cxlis 903y v.@.n alidee JJL'A_A e f;ﬁwsbuTCﬁ:ﬂ.’:{ U’lﬁ"? RV 9 @l.u
um,;_w_iuau‘@_.,éyg;_rm4_&?,:Lﬁdlﬂpmﬁ:ﬂn:»g})w);yT%uuma\{@
AL (a5 p bk wlag,) ST (AST b5
o> glaosls .g:«.»‘stlé)f el IFAY Ol s oli:.wi\ 03 31 (6,15 54 gad ¢ galade anlllas ol 53 il b9 9 Slge
)‘J_ﬂ(a‘)_n Slesla \_’ sy R et 9 °'\i,3jf J.:BJ EE SPSS )\JB\ (‘j’ E) NSFWQI u.a:-\.& Sl eslazal L
A5 8 gduag GIS
q.f.loﬁfg’,.:aéjaj-\.;)(g}&-c\/‘\)(};clizﬂlq.bﬁfwjdﬁ (NSFWQI exli ol adsdl
sl 03 g5 (Lo 426 OY) 3 oli:.wil
Wl 035 0T CkS 28l 5 sy, (ST Jole o 5ge SLusl Jole 503

TS INSFWQI asLs 35 bl 435, 15308 b 0519

4o b0
Etl 5o T band CoiS @t 5 pde (13,8 5035 S malgr a5 3550 S Sl kil
Sl 355 sl galasl 5 abldg glacawT (o lie Sl oslinal (ol et 53 5 0l K-ty
JLis Jsol ssb ale 5558 js baalssy, O Cuis slaoT ol (DCsl ux balbisg,y a8 Lyl s
slass) Sl galds gl o (rbaite SleMbI LS 5 0l NP s 53 S L QT 6 Al o (5555 (ebam
E-mail: ehaamin2@gmail.com Lows Sl wdige s 8 o bb Ko gk ol 1 ol — b piuol Amigans :Jgiane —lgo

Ol €05 el (K e o8l (blitgy adSCiis cdaman Sty (pikign 03 8 ol )

Ol ) 015 015 (S5 p sk o831 (Lbligy aaSails cdams Cblgy puikign 03 £ okl Y

Ol g8 Ol (S e o8t (s S 0S5 (DTS i S e ¥

Ol el e bl (S o ol o8l ¢ ST 31y 0S5 cdan Mgy gikige 03,5 bkl ¥

Ol 18 Ot (S g sde o8l ¢ Sy SLasp bl 5 s e oSl ¢ s ST 03,8 L2310

Ol €0 €0l ! (S ke oS3l (litgs sutSLails e Cblidgy (g 03,8 53kl

Ol 08 S 0kl (ST e okl Cbltgy STl clamen Sblgy (kige 03 8 b3kl Y

Ot el c0lpaijle Dbl Sy 5 Jaoes Sl QoS ey Saoen (puiikign A1 W38T A

WAF/A/ © 5 o156 WAFNAY/Y e L OloSlol S gl )l gm0 AAZAN AN R

11Q1E aiaw! « |IE a)lais (@aiy § Cuny 2)9 ohsjls Ak eolc oGSl aAlas  WOA


http://jmums.mazums.ac.ir/article-1-7230-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-16 ]

il )Sam g LSaljio sahn

Lo i3 5 (615 5 4503 VWAY Olisl 5 5 (Y o,led
s s Jme 53 S50 S 5 J gt 058 PH
Oy 3o S 3 Lae ol o la3T 5 ba el )l
L & stS e agn 5 3l oslinal L Las s 8 IUT
DO L J plowe 055 HANA &S 5 i &5 58
PH ;i eslawl LpH sHACH =5 sension6 ;.
i 6,803l HACH &7, sension] Jue
L Solind (VY amin) 4500-NO3 s, L &l s
5210- 55, L BOD 5 (F-\F# aiw)4500-P 55,
SlislojT sl bl la_isy LS (B-Y amiw) O
SLap S A (5 a5l (Y00) OBLsb 5 T
o § ailoe oLid sla Slo o, L esbds
0331 5 SPSS N 5Ble s 3l eslimal L Laesls 0Ll s
Sloslizul b 5288 )13 Jdos 5 4325 5,5 AnOva

5 8 duaig alesg, Arc map 3.3 Ple

el 3kl s gy CodS i b o ojlect Jsar

NSFWQI o= Ls
K yiS N o dle el
(D Je A DA
Gow) 5 B vi—a.
(5,3) Jams g20 C A
(5,0 % D Yo —0
Go®) b E L

39 kb alagy 55 (6)ls 5 dsel sla e\i“.“.:\ Olaseins ¥ oo Jou

Sl 5 SN A ool gl oKelo ot
UTMA4008623 3950659354 S5 _AE 5hors \
UTM4011872 3950661809 e s Y
UTM4024542 3050655754 I3 v
UTM4085592 3950651689 b sty .
UTMA042267 3950650155 39S (Shasy Sl 6
UTM4043381 3950649030 O s 5
UTM4045716 3050648983 o s v
UTM4051089 3050648685 9 A
UTMA4056623 3950646028 S o, .
UTMA062792 3950646750 s \

Caow 9 by 4l
Jsdor 53 adlllas 35 50 Lo bl s o SSLa

UDL':' Q‘_}_x’t}' ¢ o)w)b}a} sl el W o)\.«.fl:

Sl S ola e li Ol S(9)3,0s 55y H5iS
NSFWQI ast L 0355 o IS & T kS stuargy
«(National Sanitation Foundation Water Quality Index)
b\}_:.ogc:j)l_(w;);:l.wﬁl{ s fs e
6L Olidos 42538 55 .OAs Sl 5, el
Al plesil il g OT (48 s 55
NSFWQI oL bl p 0lSes 50315 56
33 5 b gme CendVWL Ha 1) el Wby, OT CasS
OSKan 5 ol PIL3 8 ) E b sl Cows ol
STl s OS5l glasyy OT CodS () 2 o
CaS 51 B0 5 A b b e ST 5108 oy,
L ol 0les 5 1o, 55 5 o sia B 0 5 5l
laostinul ooy b by, ST S pl s an s
ol 3o oyl vy (6 Kenle ¢ axio (55 ,5LiST
gl plolid 5 by, OT (ST ol o

MLJLSA QT oA.'.’So)}jT

L o9 9 3lse

ST 5035 ool o — o g adlllas § 5
=2 NSFWQI a5Ls LYY Okl s sl
0581 BODs zalyb & wlul py asls ol s §
(TDS s PH (Sl ¢ o s p 2l (J s
LNSFWQI esls (Wil oo S90S 5 IS Oland
0335 o damloes NSFWQI =Y Wi i alasf 31 o3lizsl
O e Wi s ol asls 15 O el calasly cl 53
A oled Jgdo L s (‘\i o le S39 we e
Ol NSFWQI Lasla wlul 1) O CdS g uails
Jab 2e s LS VYV /Y 55 L aSlsn g, () ul 315
eV gLl Bl e YA CL‘L”)\;S\.\;- @yl
ol e Sy 5 o3 IVF Wlsgy Lo e L
NOT Vs Lo sia 3 5 m o e sk WVES/FY OT
Ol ize a5l 55 CaSe 2o VF/FV L Y/FF

Vo bl sy, O CodS ) p g
J3ir) ool 4S5 Jsb e s STV s o]

WO 1WQIE sidwl « |RIS a)laids (@aiy § Cunyy 0)9

ohsijls Ak eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-7230-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-16 ]

3000 ailasgy 0T (835 (saiyigy

T Olen 5 gl ol 0 by o U slome 05T ik
Gla ST 55,5 Jds 4o ol b VL
Shoo i L S (PSe/0r)) Sl Al Wy s
5 Oldean &3l 0 053 4l (595 2 0L
eI S IS wlsns (55 2 OLeR 5 gty snoms
Oyl laasling,y s5) = OLSer 5 (o5,

P10l e Lo

52°30'0"E 52°40'0"E 52°50'0"E 53°0'0"E
36°45'0"N-
"
36°40'0"N-| E
o Laial
oss\_c)uH«_'.,.sgS‘;.__jl o
36°35'0"N-

S7 s

os| B
S g
36°30'0"N-
S4
o
36°25'0"N
S3
o
36°20'0"N- ", R’W
36°15'0"N-{ b
ey

36°10'0"N+
36°5'0"N-
36°0'0"N- ‘

35°55'0"N-

NSFWQI _astLs 55kl 4S sduags 1) ooload 9

VoSl by 2 BODs :Kilee o 5 oy

(ML) Y ol 4 by o OT g 508" 5 AV MQIL)
s ol 53 0T L5l s aSTe(pse/ovY) o g
S Al e (639,55 GLONSL )3 5 5o JT 3140
Cillan 355 doams S35 3 (Slam)y adlllas il L

Ol 4 SV e ke 0 2SOl (9) S

Ja_.w}S.a waw‘g)@)dp‘)}jgﬁjﬁ- C_MAIJYL BL

Aib o

30
80
70
60
50 +
40
30 +
20
10 +

NSFWQI gadld s jidda

g g g Bl

35, 53 NSFWQI LastLs & ks L5, ) ol 510908

\ojuﬂféjbdli:j)@:fd&%éuﬁ

u.éj_xA): J}J.Lll_l 4.;\5-.5)) cctl:.: wLw\j sl ode]
SE N V5o S B 5355 s sla ST
3P oKl 53 Slind O g Jldie g 5 e o35 Jow
R LP= ) 55 Y o8l 53 OT Jlie o 508
osla ! J_:J} 4 ‘\;M}w.:\i 4 C_,..u.s‘ﬁb )‘ Slaws O_}:’,
Sy, Js 4 OB adss 5 slad slas S 5l
A ST Sk 2 55 0L 5 Ja55 Aak
3 S S 3w IS b T wlio 5 55
prodas |y glacd las S 51 Sl o sl
YOS go5 S5 T 55 25 Oy okias Sl 3 whis
o> quH il gy 5l gl p 4 sl Ll @LJJ)

JJJJ;’Q_’ &:M»‘ab}.:\//iv UV/O?uﬁj&wéj

3500 andllan 55 50 sla eyl Kl ¥ 0okl Jgar

andllans )y go (sla oS!

allen 5, 50 slo

Ve oK 4 oS A oyl Vv o&eny) # oSl 0 oS oS L ¥ oKl \ ol
#4 \4 \4 AO A4 M A4 A¥ w a0 (gLl 4o 52) Jhomn 0308
AN ¥ind #/A F/A Y/IA? Y8 \IVF \/F i /A (mg/L) BODS
INiZ\ad FAANY AEXY Vi AVEY VO YYY/59 \\adizd \B2ud ) (Mg/L) TS Sl JS™
#Y/95 OY/AL Vs FAV/FY PYO/P8 #£1/99 YO/¥8 YY/fY \%s \Y/5OF (NTU) & 58
YANY YA/OY v \\7% Y/0v A2 \i7A%4 Y./9 910 YY/VY ©C) s
\ids V5 \734 VIVF VIAY VIVOY V/AYY VY g VAV PH
Y7 Y/7YA YAVE \/YYY \/OYY A \AAY \/YPV Aty \Viard (mg/L) ol s
oy ANLd isd C/EYY Vini Vagid \/ery Wired AYY VAVNS (mg/L) olis
FAAY YAD Yoo+ \8\9/99 a2 \Y99/59 140 Yo/89 \V/88 \Y\/59 (MPN)_ ke pils”

1P91E sidw) « 1RIS a)laid (@i § Cunyy 2)93

ohsjle Ab) eolc oGSl Alas  Wyo


http://jmums.mazums.ac.ir/article-1-7230-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-16 ]

il )Sam g LSaljio sahn

CawdOls 53 5 g CawdVL 3 59 Ll alssy, gT

&bdjwdu‘dxbjajf Jﬂ.m}h g:ﬁ»ubuil.ij
.@‘a:ﬁQT%&AK}MB—:)J;Q}ST

Sl iSewlps
SVPRAY ol Gliios = b bl dlie oyl
348 035 Ol (S p e o8isls Qe ¥y
) o5 (5558 5 Dk p s glas
Sy damn Cblim Olejl oKy leT o e fo
S5 0yl gladkie OT Sldlas doly 5 Ol jLe

.:.sjfda 8

References

1. Enrique S, Manuel F, Colmenarejo J, Angel
R, Garci L, Borja R. Use of the water quality
index and dissolved oxygen deficit as simple
indicators of watersheds pollution. Ecological
Indicators 2007; 7(2): 315-328.

2. Vicente J, Rubio A, Enrique S, Colmenarejo
MF, Manuel F, Maria G, et al. Use of the
water quality index and dissolved oxygen
deficit simple indicators of watersheds
pollution. Ecological Indicators 2007; 34(2):
315-328.

3. Zazouli M, BarafrashtehPour M, Sedaghat F,
Mahdavi Y. Assessment of scale formation
and corrosion of drinking water supplies in
Yasuj (Iran) in 2012. J Mazandaran Univ Med
Sci 2013; 22(Suppl-2)): 100-108 (Persian).

4. Ramezani M, Poorshsmsyan K, Asgharnia H,
Golbabaei F. Zoning of water quality Talar
River based on NSFWQI qualitative index
and Geographic Information System (GIS). 1"
International Conference on Environmental
Crises and ways to improve it kish 2012.
(Persian).

5. Shamsaei A, Zaire S, Sarng A. A

comparative study of qualitative indicators

5= 3 S aS (PSe/en ) assl ol sl Cs
Olrsgy 4 OMSb sg,5 5 (amexr S1,e I albisy,
G35 = OLLSKes 5 Jidu s 55 s L 4S sl o
(V)3 5 aslin 39,0 5 51 3y alw Gladilss )
5 w0l 4 CwsVL 5INSFWQI e ls S5l
Sy OToas s asls S Ly s by
L gin Sz s 5 CmdOln 5 g sVl o
5 2o i Slidod ool LS (P /00 ) 55
5o a5 S 155 w35 655 2 O
2 ONLEL e wlie 51 63355 (53,5 p OIS
S sy NSFWQI CT CaS” s ls ol

and quality Zoning Karoon and Dez Rivers.
Journal of Water and Wastewater. 2005;
16(55): 39-48. (Persian).

6. Ghazizadeh N, Shahnyzadeh B, Dehkordi S,
Savari S. Evaluation of the quality of Maroun
River on the basis of water quality index
NSFWQI. 5th National Conference and
Exhibition of Environmental Engineering;
Tehran University 2011. (Persian).

7. Mirzayi M, Riyahi-Bakhtiari A, Salman-
Mahini A, Gholamali fard M. Analysis of the
physical and chemical quality of Mazandaran
province (Iran) rivers using multivariate
statistical methods. J Mazandaran Univ Med
Sci 2014; 23(108): 41-52. (Persian).

8. Oram B. Calculating NSF Water Quality
Index (WQI). Wilkes University Center for
Environmental Quality GeoEnvironmental
Sciences and Engineering Department; 2011.

9. Ebrahimpour S, Mohammadzadeh H,
Mohammadi A, editors. Survey the quality of
water of the wetland flows and Zoning of
water quality using qualitative indicators
NSFWQI and OWQI and by using
Geographic Information System (GIS). 4th

Wol 1RQIE sidwl « |VIS a)laids (@aiy § Cunyy 0)9

ohsijls Ak eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-7230-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-16 ]

3000 ailasgy 0T (835 (saiyigy

10.

11.

12.

13.

Conference on Water Resources Management
in Iran; Amirkabir Industrial University;
2011. (Persian).

Mazandaran Regional Water Organization.
study of upgrading of Atlas water catchment
areas of the rivers of Mazandaran and east of
Gilan) Rivers between Sefidrud and Qareh
Sou. 2009.

Zazouli MA, AlamGholilou M. Survey of
chemical quality (Nitrate, Flouride, Hardness,
Electrical Conductivity) of driking water in
Khoy city. J Mazandaran Univ Med Sci
2013; 22(Suppl-2): 80-84 (Persian).

Zazouli M, Pour MB, Barafrashteh Pour Z,
Ghalandari V. Temporal and Spatial Variation
of Nitrate and Nitrite Concentration in
Drinking Water Resource in Kohgiluyeh
County Using Geographic Information System.
J Mazandaran Univ Med Sci 2014; 23(109):
258-263 (Persian).

Samadi M, Saghi H, Rahmani A, Mirzaee S.
Zoning of water quality of Valley Mradbeak
Hamedan River based on NSFWQI qualitative
index by using Geographic Information
System (GIS). Scientific Journal of Hamadan
University of Medical Science 2009;
16(3)(53): 38 (Persian).

14.

15.

16.

17.

18.

Mohseni-bandpey A, Majlessi M, Kazempour
A. Evaluation of Golgol river water quality
in llam province based on the National
Sanitation Foundation Water Quality Index
(NSFWQI). Journal of Health in the field
2014; 1(4): 45-53 (Persian).

Mirzaei M, Riahi-Bakhtiari A, Salman-
Mahini A, Gholamalifard M. Analysis of the
physical and chemical quality of Mazandaran
province (Iran) rivers using multivariate
statistical methods. J Mazandaran Univ Med
Sci 2014; 23(108): 41-52 (Persian).

Rahmani A. Determination of water quality
of Current rivers in the plains of Hamadan-
Bahar Based on classification method
Vealkoks. 10" National Conference on
Environmental Health; Hamadan University
of Medical Sciences 2007. (Persian).
Noorbakhsh J, Seyedmahalleh ES, Darvishi G,
Kootenaei FG, Mehrdadi N. An Evaluation
of Water Quality from Siahrod River, Haraz
River and Babolrood River by NSFWQI
index. Current World Environment 2014;
9(1): 59-64.

Sharifdini NG, Amirnezhad R, Saeb K,
Tonekabon 1. Qualification Zoning of the
Dohezar River according to NSFWQI and
Using GIS. J Mazandaran Univ Med Sci
2014; 24(119): (Persian).

11Q1E aiaw) « |VIE a)laids (@aiy § Cuny 0)9

ohdjle (Aib) eglc oGSl s WYP


http://jmums.mazums.ac.ir/article-1-7230-en.html
http://www.tcpdf.org

