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Physicochemical, Water depends on their natural dynamic characteristics, which sustain habitat. In this study,
Quality Index, Choosing a

release station, Tajan River, the physical and chemical factors of the Tajan River water, which is the habitat of
Sari. various fishes and where the release of some economic fishes of the Caspian Sea
takes place, are investigated in 7 stations during the year 2022. The results of the
physical and chemical parameters such as water temperature, pH, electrical
conductivity, total suspended solids, turbidity, dissolved oxygen, biochemical
oxygen demand, chemical oxygen demand, ammonium, nitrite, nitrate, phosphate,
water quality index and comprehensive pollution index were recorded as 14.50-32.00
°C, 6.48-12.24,562-10020 ps/cm, 2.35-185.71 mg/l, 1.8-328 NTU, 1.01-14.11, 0.58-
16.05, 2.39-50.21, 0.020-1.028, 0.005-0.771, 0.49-58.56, 0.010-1.610 mg/I, 17.0-
75.0 and 1.20-7.33, respectively. Based on the principal component analysis, the
biochemical oxygen demand, nitrite, nitrate, and phosphate variables are in the first
component, which is more important in the Tajan River. Also, based on the step-by-
step regression analysis of the water quality index, the most effective variable was
recorded biochemical oxygen demand, turbidity, and phosphate, and according to the
comprehensive pollution index, the water quality of this river was dependent on the
variables of phosphorus, phosphate, and nitrate. Finally, based on the physical and
chemical parameters and various water use indicators, the Tajan River is unsuitable
for fish life. Based on various indicators, station one (placed in a separate group in
the cluster test) compared to other stations has more suitable conditions for releasing
fish juveniles.

DOl http://doi.org/10.22034/KJES.2023.9.1.106511

*Corresponding author: Hassan Nasrollahzadeh Saravi; E-mail: hnsaravi@gmail.com

How to cite this article: Nasrollahzadeh Saravi, H., Pourang, N., Safari, R., Afraei Bandpei, M.A., Makhlough, A.,
Nematollahi, M.J., Baloei, M., Kardar Rostami, M., Ahmadnezhad Chehreh, A., 2023. Determining the water quality of the
Tajan River (Sari City) to select the release station for economic fish juveniles of the Caspian Sea (2022). Kharazmi Journal

of Earth Sciences 9(1), 207- 226. http://doi.org/10.22034/KJES.2023.9.1.106511 |@ @ @



https://gnf.khu.ac.ir/article-1-2872-fa.html
http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

Nasrollahzadeh Saravi et al.

Determining the water quality of the Tajan River ...

Introduction

Rivers are of special importance as part of
the natural and national wealth of our country.
Rivers have aquatic animals that are of global
importance from an economic point of view
and are part of the country's heritage reserves.
Preservation and protection of the survival of
rivers and their fishes for the use of future
generations is a universal duty, but
unfortunately, due to the conditions that have
arisen, including the construction of water
dams and the entry of urban and industrial
sewage and agricultural toxins, the rivers have
been removed from their natural structure.

Changes in the study of the biological
status and the release of white fish, carp, and
carp resulting from artificial reproduction in
the Tajan River showed that the release time
of each species was different. In this way, the
juveniles of the carp fish were released into the
Tajan River from the 20th of May, the white
fish from the beginning of July, and the carp
from the end of August. Of course, the release
of the fish depends on the conditions of Shahid
Rajaei Center in terms of weather conditions,
water input, and keeping and feeding fish is
different at different years, which may be done
a little earlier or later (Afraei Bandpei, 2023).
In the present study, the aim is to investigate
the water quality and various indicators to
determine the appropriate place to release the
economic juveniles of the Caspian Sea in
Tajan River.
Material and methods

The current research was conducted at 7
stations along the Tajan River from the Sari
small dam to the estuary of the river. Sampling
was done in 2022 for seven months from the
surface water of the Tajan River. The
equipment, the sampling method, and the
examination of various parameters are
performed based on standard methods.
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Among the different methods that have
been offered for the WQI index in the world.
In this system, according to the values of
relevant parameters (nitrate, ammonium,
phosphate, percentage of oxygen saturation,
pH, EC, total hardness, BODs, COD, and the
total number of fecal form), a new numerical
index (i) is extracted from the graphs or
standard formulas. Then by inserting the
above numbers in the relevant formulas and
according to the constant weight coefficient
(wi) of each of the parameters. The obtained
WOQIIR is between 0 and 100.

The single-factor evaluation index is
calculated, where Mi represents the
concentration of the water quality parameter
and Si represents the standard threshold of
each parameter. The Comprehensive Pollution
Index (CPI) is determined; when the value of
Pl<1, the water quality is in the range of the
surface water quality standards (Mishra et al.,
2015). On the other hand, if the Pl value is >1,
it indicates that the water quality exceeds the
standards threshold; hence, the water is
polluted (Yan et al., 2015).

In this study, the data were transferred
based on the ranking process, and then their
normality was confirmed by the Shapiro-Wilk
test and Q-Q diagram drawing (Nasiri, 2009).
For statistical analysis, parametric tests
(stepwise regression, PCA, cluster analysis,
Pearson correlation) and one-sample t-tests
were used to compare with the standard on
normalized data. Data analysis was done using
SPSS version 11.5 and MVSP (Version 3.1)
statistical programs. Also, all means are given
with standard error (SE).

Results and discussion

The results of the physical and chemical
parameters such as water temperature, pH,
electrical conductivity, total suspended solids,
turbidity, dissolved oxygen, biochemical
oxygen demand, chemical oxygen demand,
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ammonium, nitrite, nitrate, phosphate, water
guality index and comprehensive pollution
index were recorded as 14.50-32.00 °C, 6.48-
12.24, 562-10020 ps/cm, 2.35-185.71 mg/I,
1.8-328 NTU, 1.01-14.11, 0.58-16.05, 2.39-
50.21, 0.020-1.028, 0.005-0.771, 0.49-58.56,
0.010-1.610 mg/l, 17.0-75.0 and 1.20-7.33,
respectively. In the current research, 54% of
the DO% data was more than 100%, which
indicates the almost proper mixing of air and
river water at the time of sampling. Comparing
the results obtained from the present research
with the maximum permissible limit, we find
that the concentration of dissolved oxygen is
significantly 2 to 3 times the minimum
permissible (p<0.05, One-sample t-test). So,
the Tajan River is classified in class | (good
quality = no pollution) based on the annual
mean amount of dissolved oxygen. The
concentration of BODs in all stations was
significantly higher than the maximum
permissible limit (p<0.05, one-sample t-test).
Also, the maximum mean concentration of
BOD:s, like COD, is located in the downstream
stations of the river, and 28% of the obtained
data on BODs exceeded the standard limits. By
comparing the mean concentration of BODs
with the classification of surface water, it can
be seen that the water quality of this river is in
class 1V (unsuitable quality = moderate
pollution). During the release of sturgeon,
white, and carp juveniles, the chemical oxygen
demand (COD) of the river at station 7 is
inappropriate based on the threshold standard.
Also, the monthly changes of the BODs were
dependent on the amount of water in the upper
reaches of the river and the monthly rainfall,
and except for May (in class V) were below
the standard.

Clabby et al. (1992) reported that in
unpolluted waters, the concentration of nitrite
nitrogen reaches less than 0.030 mgll,
accordingly, Tajan River water is considered
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as highly polluted water in comparison to this
classification. In station 7, in all months
(except  for  November 2022), the
concentration of ammonium was below the
permissible limit, while the concentration of
nitrite in this station was recorded as much
higher than the standard in all months (except
for May 2023). The results of phosphorus
concentration in different stations and months
were higher than the above limit. Also, the
annual mean phosphorus concentration
(0.253+0.200) was significantly higher than
the limit of the American clean rivers by
almost 3.6 times (p < 0.05, one-sample t-test).
In station 7 (fish release station), like other
stations, there were more than clean and
unpolluted rivers, but in May, August, and
November, the phosphate concentration of this
station was higher than the American rivers'
standard limit.

Based on the principal component analysis
(PCA), the BODs, nitrite, nitrate, and
phosphate variables are in the first component,
which is more important in the Tajan River.
Also, based on the step-by-step regression
analysis of the water quality index, the most
effective variable was recorded as BODs,
turbidity, and phosphate, and according to the
comprehensive pollution index, the water
quality of this river was dependent on the
variables of phosphorus, phosphate, and
nitrite. Finally, based on the physical and
chemical parameters, as well as various water
use indicators, the Tajan River is not suitable
for fish life. Based on various indicators,
station one (it was placed in a separate group
in the cluster test) compared to other stations
has more suitable conditions for releasing fish
juveniles.

Conclusion
The result of this study showed that the
water quality of the Tajan River (Sari) is
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strongly influenced by the amount of rainfall
and discharge of the Shahid Rajaei Dam and
various domestic and industrial effluents. So
that the level of pollution is high in the
downstream of the river. The results showed
that the water use of the Tajan River is not
suitable and favorable for fish life. Also, based
on the single-factor evaluation index as well as
the comprehensive index of water pollution in
most stations, it indicates severe pollution due
to the high levels of three variables: total

References

Afraei Bandpei, M.A., 2023. Study on living
condition of Rutilus kutum, Carp, and
Acipenser Persicus released from artificial
reproduction in the Tajan River. Iranian
Fisheries Science Research Institute, 153 pp. In
Persian.

Clabby, K.J., Bowman, J.J., Lucey, J., McGarrigle,
M.L., Toner, P.F., 1992. Water Quality in
Ireland 1987-1990. Environmental Research
Unit, Dublin.

Mishra, S., Kumar, A., Shukla, P., 2015. Study of
Water Quality in Hindon River Using Pollution

CRediT authorship contribution statement

phosphorus, phosphate, and nitrite. Among the
10 water quality index parameters, nitrate,
turbidity, and chemical oxygen demand
parameters have the highest regression
coefficient and impact on Tajen River water
quality. In addition, the water quality index
(WQIIR) of station 7 shows that the quality is
relatively poor to very poor in May, July, and
August, which indicates that this site is not
suitable for the release of economic juveniles.

Index and Environmetrics, India. Desalination
and Water Treatment 57, 19121-19130.

Nasiri, R., 2009. SPSS17 step by step tutorial.
Nashar Gostar Cultural Center. Tehran, 344 p.
In Persian.

Yan, Ch.A., Zhang, W., Zhang, Zh., Liu, Y., Deng,
C., Nie, N., 2015. Assessment of Water Quality
and ldentification of Polluted Risky Regions
Based on Field Observations & GIS in the
Honghe River Watershed, China. POLS ONE,
1-13.

p

Hassan Nasrollahzadeh Saravi

Nima Pourang Conceptualization

Reza Safari Data Curation

Mohammad Ali Afraei Bandpei Data Curation

Asieh Makhlough Formal analysis

Mohammad Javad Nematollahi Writing - Review & Editing

Mahdieh Baloei Methodology
Mohammad Kardar Rostami Sampling
Sampling

Chad Ahmadnezhad Chehreh

Project administration, Writing - Original Draft

R

210


http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

VAP S SOl LLs YOYA —FFAX gl LLs

YYS LYY amio AV F-Y laali g ks o) o)lass & ol

gy Al
AT (7] o pwd
0 3alg% o) pols alxo

Journal homepage https://gnf.khu.ac.ir

Khorsamifournal of arth Sy

VF) JLo) 535 b yo goladl Lol

gz dozxo f §olo aul S i S8l e sz N g o Loy TS5 g1 Lows 595w 0315 Al pad s
TN RPN P CIWSR L R PE PG N APYRVIPSL Y | OPeY:

Ol s )le «65,9LaS g 5 Ghjgel «liniod lojlu )9S (M pole Sliniod duwgo )35 (Sl yd (S5eleST 0uSiamgyy ¢ lesils .

Olrl el «6559LaS g g Ghjgal cliniod ylojlu ¢)92S" (SOh pole liniod duwge bl .Y

Ol )l «65,9LaS g g Ghjgal cliniod lojlu ¢ )90S5 pole Slikiod dumge )35 (5L yd (3elsST 0uSimg} Lsbinl ¥

Olpl e b o550l sy g u;:,)yi Slados Hlojle aaS SMS pole Dlabo duwge o3> (L ,o (558055T caSimghy )l Wbl 15 F
ol ng| cdng,l olSils cpsle oSl o okl O

Olpl e )lo «55,9LaS g5 g Ubjgel clinion Glojles )98 (SN pole Slidon dumga 35 sbyo 559)55T oaSimgi (il IS #

US>

Alio OleMb|

5 2l 6l Sl (plym ol aSGaSS ) b eoldl3ed Sludl 15 cod ailbog, e pdaw o

50l s olfiy ; Lads 10 0g3 a4y aS o ls (S gl e (Solis (S a4 ool o b gyl O
UL._QLA L5>)" LS)L“‘LQ) g9 009 @l UL..QLA ol.i....u) as O djl}éjj ‘-JT ksuL..A....u 9 k;;).d ;}"’135 ax]llao U"‘
syl )l 5 IGT e85 18 ) 0,50 VF) Jlo (b olSianl V50 0,5 0 Sjso o] j0 555 b yo soladl
J5 oSS colaa PH o glos &l pss 00 5 (5 505lal o lailiwl gla iy, wlaly O Gles 5 (So58
sy gl o oliond (olo 5nST ( oliaiisn (ole3 5ST (Jola 5SS o508 (lae dalzolge
“FIFA oS il am 0 VRO YT/ s i (Sogll malx asls 5 ol coaS adls wlawd (ol s
VE-INVY NTU VA-YYAL id 059,500 YIYOVYADIYY e gl s g Se Vo o Yo -OPY AYIYE
d e Sk N Ve IEV e JOA-FAUBE o fo—e BIVYY N X [ YA N[O =YY o NE-OA D N

i oo Bly ST sla ke Lol dilss Ll g03] ull A e VY < VIPY 5 VYIVD-- -
0303) ol rizmen wiilioe (25 A0, 0 st Coenl Sl 4T eagy ol allge o Sland 5
S99 pleardiger (BlsF (eS| do it n i se o Sk (aSlE bl VY ple o o8 @ 8 (50 S
Slind 508 slo e @ lss) Cal Ol CukeS (Fogll golr a3ls ol cinizmen 00 e Sland
S5 e slaasly (izen 5 aloond (b Gl tall Geluly Coled 53 el 0dg dinly o i
S oSyl ccilizes glaals ol G llao 5 cslin plple az 5 Sleale S sl o8 Wl O
i femlin Ll sl LSl o b aslie 5 (24,5 8 e 05,5 55 ool 25 09031 1)

Ll 039 (lols az (g 3lula,

Alio azesy ;U
VYT el
VEYI PN sy

Sols sl o3lg
oyl
PEENNER S
Joe il e O cpis
(S Al sslula,

DOI http://doi.org/10.22034/KJES.2023.9.1.106511

hnsaravi@gmail.com (sg,Lu ool 4l pai a1 ] glond 0k g

P VeV )Q)LT “p o« 635'”” TP GQJI Ceons o] djlm “Ep e 65‘)3‘ ) ‘Lg)i:..o () u_i?)% e ‘65)L.u oé‘} =\J|)..4u o u." LY Slciw!
Iyt (_glg.)\l solazsl QL:.@LA Az ‘_;)'L.‘:L(b) ol&ws! ol )9.54‘.'\.,c & (L_g)L» ul.w:).g‘“:) o ddl}os) AT)] oS S AfY) 1. o).e,?ol}‘»w|

® @ FYP LYV aman o) ojleds A ol 03,95 cr pole aloea .l ((VE 0V L)
@C‘IH http://doi.org/10.22034/KJES.2023.9.1.106511



https://gnf.khu.ac.ir/article-1-2872-fa.html
http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

e (ke uujw)ﬁﬁbaj)u—‘mw

u‘)lS.o.a: 9 65)Lw o.)‘)' 4.”}«:4

s 4 plenle s bS5 BLEN s 5o
Sozy Sy Eo5 Lai> sl (Sey oo eSS
Abdollahpour et) |,Kea 5 jpdailoce 5l
Plogls iy Cauglhe a>Li @l 2018
0dgae) 5 ail>ag, ,o (Ponticola cyrius)
50,5 gy 1y (pT (0l )90 b (ol dgedh
6‘).9 o&.w.:) u.:).u_;}lb.a as ols uLw.) CJLA.)
S (CewdVb axl) poo oyl )5S alegls
ypar Jleixl wigy al attie gladlhas o
29 od ey 0353l uglle ailsg, o ol
Jro el 5 (o Jolse Gialiil b oS
3 Toce 5lalols § aldog, oy ol sl
o o (25 sl yicie ke (BRI (prizpan
5 Sl Jie) die Slge 5598 Ol I F
L o ailsog, 4o (Zarkami et al., 2018) o4
S yesn a5 & (655 Y0) plaale g5 L 55
Js s olog Jsb 5 oale slewist s oS
3wl Golaie Jae gla el )l jo Bl il
oS Sldlae oy dils0g, y0 L8 ans 50 S
SAsT £935 5 (39 S ;3 E55 S50 O
Yzl w2 jeie Ll sl oals pll ool
alog, pl jo 2l sladisS il o sl ol
<! J ;o (Afraei Bandpei, 2023) o ,ls 59>
S, ddhie jo eVl oo APV
Onb 5o 5 Al p Sy YIVO il asis
5 &_A.'S.Q)M VIYY ).3‘).3 J.‘?.b; Aj.bi.o)o Cawd
Sk 2k (e Grizres 5 Sl 039y 4l

doddlo
b oyl asu lyiea oy,
Iy p (pols Coeal 5l plejsisT (Lo g
Ja gl a8 aibie Sbpl sl babs,,
Snge 2S5z g w)lo Sl Cueal golasl
iy 5l cly> g i anle Jled 4 j5iS
s o eoliiul cgz o] Hlale g ailssg,
s ol alinlie bl col SKen il
Pyo § Fxio g 6 GO 555 5 2
Tl b Bl S ledilssg; (5 0laS
Ol nBS aissST (595 2 (ol 5 a5l
Sladllas . cwl 00y o 5l g Gy a4
2585 sladillsg) (&S Dbyl 9y » ot
ALles 5 okl el ead bl
4o &S We,S 158 (Kazemnejad et al., 2010)
PH Lo oS sl msls 0gplo,m ailsog,
TDS (ol S cauigel BOD5 . Jsloes (y5ems]
Gaania olod 5 A 5V olKiuyl g0 TSS 4
gy 05)] Syzee slao luilinl ululy b
=)y 4 (Zamanietal., 2015) ), Ken 5 Sloj
P Bl b (A Cuglhe a2la
S olas mls oS wsl, W ailsss,
b (ol (plookew 355 sl (b 4l
SLSen 5 ol 6,0l el Jle by CoaS
Cood| o,y 4 (Naderi Jolodar et al., 2016)
055> hale cloaiss | cblix o oy ailssg,
G cpl S Sl y ji5 by o
RVIVIRWIRLIN NI PERIPG OWOURTS. 3§ PP L S R o
a5 03ges pal,d 1) dals )l caws Y g ol
23 L& 5| (S S 5 (e 1l Yoz


http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

e (ke uuw)ﬁﬁbaj)u—‘mw

u‘)lS.o.a: 9 65)Lw o.)‘)' A.HJ.an

adllas (o .l Conl b jlows ail3og, cpl ol
sloazls 5 Ol CodS pwyn Sdaa ol
am ilele, el oo st Sy Al
— 75 Ay, po )53 sl oladdl plabe
b
) g olge
wolliwn 9 (5,19 paigos

ailog, olaal jo ols] Vo pol> gadss
albog, ceae b gl Sl s 5l e
(O JS8) 285 w90

3ol can bg VF) Jlu o (g )lo paigal
O Jgoz) o plosl o6 aildog, bhw Ol
Yo ¥ ol jo aSol Lds @b ccanl S5 LS
Sy deho plo o otz
S8 AST 090 o] ol dllie (e ;0 00,5 o0
T sonds (518 ol 36T

or 9 Slpdises gy WDl
odls oals Hlas v Jeax o el sle il b

Gocsks DN NTAR Lo ) Caras 45 0592 ke
ol cuas (OF ) ohasile gk O
Olime il o a4 (5)lw) o5 S0,
@ palS calry aed v anl 5 o)k
& Gl fris 5 ( SI slacle 5 4l
Condy oyt 5> Dt w3l ] BLbI
995w Glabe am Gilule, 5 (S
O A3y, ) (earan 355l Jol> (9008
s 51 e gilule, ley a5 ol lias
0908 Oleale azm a5 (g sk el 035y oglite
5 gl 5l asber loale azm (et )l s
075 Wy, 4 olsye Sl Sl eS lale a4
wns Olole 4 ilula; wdlwas ilala,
Al eaSinn plr) wed B llyn
5 &S anie ol 609)9 2l 5 o Ll
a5l e Dslite cilises sl Jlo o ale ST,e5
Seb plBl 5o b 5095 (oo Sl (See a5
,o a¥le a5 bl 5l (Afraei Bandpei, 2023)
ks 0 B Y ol (V olSisl) ailog, ool s
5,55 (ks L3> by olaidl ale aze

CohS oy p (plplo 005 o silule, (anin


http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

.. @(6)uQU.a]Q,L)CRJMB¢5)gTC@M

QUS.@ 9 65)1*“ eé\)' dJl).aj

7/
6
LS
sUl =4 .P{
Ll sl J:
liees ® ). et
C%)

om0 a ;3 B EL coea
-

Slasant </

Sey iy
j >z

® LU

.
648N

6N

°WN

sS3°01 53°2'1 53°4'1

53°6'1 53°R'1 53°10'1

36°40N N

36°38N

%°36N

OF) Jlo) gl o ailog) (6)lo paigas (sbrollin] Coxdge -V IS
Fig. 1. The location of the sampling stations at the Tajan River-Sari (2022)

wilie gloylily oy 9 610 paiged Slo by, «Oliaas -V Jsoxr
Table 1. Instruments, sampling methods and evaluation of different variables

oo sl ol b
(&050) (522 G99 ooliiul 3 y90 &l s ST
ul ‘5»\5-0 -)‘9.0 9
- Syere fage s ol sles
=35 L (WTW 320) L, 5z pH H
- p
o
a5 pSeslal (Winkler) ISy g, L (DO) Joloma 5]
: DO S
(APHA, 2017, Ay sk DO) Jslors 5005
o g, Soslasl (Winkler)y JSig is, b (DO) Jsloeo y5uns] ' ol als> Giens]
(APHA, 2017) Aeg 57 (BOD5)
Lond otls3 55|
APHA, 2017) cliSca y 5 g5 55 pin s, e oS0 tlemed o> e
‘ (COD)
AQUALYTIC zw &)508
S5 SR LSl o) AL450T-IR . ’ (NTU) &, 905
) <35 L TE313S Juw Sartorius 4515
JiagSen +[$0 il (s sl L5« 2540D (APHA, 2017) o (TSS) las olye JS
TDS /CONDUCTIVITY
Syl
4500E (APHA, 2017) METER e
WTW3110) Ja €S
TDS /CONDUCTIVITY
> ol
4500 (APHA, 2017) METER Jolome el olse
WTW3110) Ja (TDS)
2340 C(APHA, 2017) (s apSocS s, sl it TH) JS 5o
et APHA, 2017)indophenol) J: sau! o 5, s, g g Sl oggal ol
«(Sapozhnikov al., 1988; QT s Jo0) (NH4+/N)



http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

e (ke uujw)ﬁﬁbaj)u—‘mw

Qlle.w 9 65)L..u eé‘} dJl).aj

) —mg
Unlonised Ammonia (TNH3)
Total Ammonia ("% . 17 RS (NH3) Slssal 515
1+10{0.09018, 27202 pH}
NH4+NH3=TAN TAN) & Ll
i Kogig S s ol
4500, B(AAPHA, 2017) /ol Lo e T
(¢ ) el Jeids g Jeilddgs g, OFe Jors o) NO2-/Ny
X 9—»357~&~w = | us’l)‘*‘ g:;)'l
4500, E(APHA, 2017 5 _zals feiw o >
[¢ ) oS sialS g b, OoXe s Ja) (NOs/N)
Logibg Sl Js @l
APHA, 2017) ol s y0r-olid o >
( S S e S (Y s Joo) TN/N)
(APHA, 2017) clilgm, s 5, oSy S JS i
‘ O Y Jns o) (TPIP)

O 45 odal Cawdy dae 08,5 o &l Ol cuas
Lo cbli> ljl) 3,5 oo 3 Ve b -
WY LSS el ol s (VYD s
(0 ) V0 5l eSS (oo guinainl &S
FO-00 (o Leewd) Yo-FF/A (o) VO- YA
VeN-AD doss L) BON-Y+ (lawgio)
NGUYEN €t ) (g3 o) AD 5l jde 5 (255)

Slo Jgeyd 0 odd 00)5] slae! .@l., 2013

el o il ) 5y e i 5L

Sl cohs b)) sl 5L
Ol CedsS oy il s is; Gl o
ol )00 8 se oolatul e o WQI 2L
gy sloyully polie & g b e
(OieeST glil do s wolansd pggel il s)
Sslass 5 COD BODS . JS 25 EC pH
&9y 3l () sz goas (a3l (eghan )b
—0 gl s bl gl Jga 8 L g o jlages
Sladse 8 )o 398 Sl (5 AT b g 5 95,5
S0 W) (555 ol cupo a az i b g absy o

e glae a4 sae S Ll

WQI=[i BODs %" x i Nitrate %% x i% saturated O, %% x iEC %% x jCOD %% x
iPhosphate %%7x ipH %%xiColi. “xiTurbit. %22 xiNH,*%%]

5o 0, lasbiul jlreas saimsyLis Sig ol cuas

Bl e el
Single Factor Evaluation Index
(SFEI=PI)= Mi/Si
aS K (CPl) Sodl aal> axli jo
slaolatinl L ol coas wwl PIKL lods
Mishraetal., ) s,ls cillas xaw ol coas

Yyo

Single Factor) Jele &G obj,l jesls
&l wsls ¢ (SFEI=Evaluation Index
(CP1=-Comprehensive pollution index) ;.:,JT
dwlo g aoles b dole SO oLl 2l

el cile Sy Mi a5 gjsb 4 99,5 e


http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

e (ke uujw)ﬁﬁbaj)u—‘mw

Qlle.w 9 65)L..u eé‘} dJl).aj

(Yanetal., 2015) cosl ooyl Ol og, ol 5 o]

(Y Jguz)

olas 2l PI>T jlade 510505 (s9m 31 (2015
wd, % las bl jl Ol CuaS o aas

n
Comprehensive water pollution index (CPI)= 1/n EME;’SE
1=

alog; of CoiS oy g ganaib g CPI polis -V Jguo
Table 2. The CPI values and classification and description of river water quality

Ol CAS Cundy oy S Al s abblol cuis CPI sti
Description of status of Water quality/CIe_lssification cPI vallues
Water quality /Categories
(Clean) ;.. (Category 1) AL
(Sub clean) ;.o aes (Category 2) ¥ DAARA S
(Slightly polluted) o541 o5 (Category 3) v SJEN-N e
(Medium plluted) oo/l aes (Category 4) ¥ V[eN=Y/e e
(Heavily polluted) o547 L (Category 5) & >Y/-\
MVSP1 (Version 3.1) 5 V\/0 a5 SPSS Sobol Julos

olyod 4 loeSilo ples e 5o 3, alaui
el 00 03,91 (SE) o lustiws! glas

2 Py Slpite pluly 2 (g0
98 4 laole a5 olo lis o ailsog, o cuas
a3l (gl 09,5) 01y 9 15 e(23)9,8 09,5
W3 ,T S8 (pg0 05,5) G 5 5 0es ol >
ot Y ) ol 0g)F 50 4 5 baolSiayl
S8 (pgo 09,5) Vb (¥ ol 5 (J3l 09,5)
(Y USs) was

anlp el o 1y eols dslas opl o

—9ml O9e3l b e 9 00l Janl e,
Jley Q-Q ,loge5 o, 5 (Shapiro-Wilk) b
45205 sl (Nasiri, 2009) ws 5 ool ol oy
Serhl slegsesl Gl bl g
Cluster analysis PCA Stepwise regression)
S5 S ogey) mized g (Pearson correlation.
L awlio cy> (One-sample t test) slagos
oolaiwl ous Jloy slrosls (g9, p o,laibisl

Syl sladali pp yo osls o g 4556 00,5


http://dx.doi.org/10.22034/KJES.2023.9.1.106511
https://gnf.khu.ac.ir/article-1-2872-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

[ DOI: 10.22034/KJES.2023.9.1.106511 ]

.. 44,(6)@&',@,@,:)0;&4;5%4:@@@

QUS.@ 9 65)1*“ eé‘)' dJl).aj

UPGMA

Percent Similarity

a

29w
ﬂ:ala,
L=

S !

sla

st

60 80 100

UPGMA

20 36 52

b

68 84 100

Percent Similarity

O L) bz ailag, 40 caliee (0) sloolKins! 5 @) Waole jo O cutsS asli glo ol b dIS 56T -Y S
Fig. 2. Cluster analysis of water quality at different months (a) and stations (b) in Tajan River (Sari) (2022)
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Fig. 3. The mean fluctuation of EC (uS/cm) at different months and stations in Tajan River-(Sari) (2022)
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Table 2. Comparison of threshold concentration of environmental parameters with the present study at
different stations and months in Tajan River (Sari) (2022)
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Table 3. Classification of standard and threshold values of some environmental parameters in surface

water to protected biota (Vowels and Connel, 1980; UNECE, 1994
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Table 4. Classification of environmental parameters based on principal component analysis in Tajan River

(Sari) (2022)
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Table 5. The fluctuation of single factor evaluation and comprehensive pollution indices at different stations

in Tajan River (Sari) (2022)
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Fig. 4. The mean fluctuation of water quality index (WQIIR) at different months and stations in Tajan

River-(Sari) (2022)
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Fig. 5. Statement of water quality for various uses (EPA-US, 1978). General uses: 1. water treatment is not
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Suitable for water sports, 5. polluted but still has an acceptable microbial count, fish farming and oysters and
wildlife, 6. suitable for all kinds of fish, 7. critical for salmon, 8. questionable for sensitive fish, agriculture and
industry, 9. water treatment (water treatment is not necessary), 2. A little water treatment for related industries
Water quality is needed, 3. No need for water treatment for normal boating and transportation industries), 10
and 11. acceptable
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