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! Dissolved Oxygen=DO

> Biological Oxygen Demand=BODs

¥ Winkler

* Chemical Oxygen Demand= COD

® Electric Conductivity= EC

® Total Suspended Solid=TSS

" Turbidity

® Total Phosphorous=TP/P

% Iran Water Quality Index for Surface Water

Resources-Conventional Parameters = IRWQIgc

A0\

Lol SVeb able b,siS Lo o bailhsy, )y
5 Sl She 5o 18 ams w5 Loy 5 03 sz ol
W50g, ooyt o Jlie gl sl bl )5S sloolSisls
9] damgs Bam b aaxlns 5 4slSeS il o 0525
ol CodS jasls abre (VAP ()5 4 9T S)
(fomas azl o @b SieS glollis! o (WQD
ssbie 4 jleal GOIT ale (ay5 olay 5 LB Sl
s QYA Ken 5 (S 06 Gasnesin! slaclls
Wlogy alrerdsnd Sliogas VI 3 Ghysn g)lie
()l Wz gl lp alhyg, Cedb e 5 Sl
ol 55 bl 5 shans loalisg, ol Cais (VAP
WAY Jlo o ole (oo gl 5o olsm s Jlve o
"o B ol el Sl (YR 5 (5 8L)
Sk Gl Caz el s a3l oy 4 ol
St Gyl Grizen 5 (TP ) Ken 5 (505050)
WQD of cuiss jasls 5l oolial b o9 joaisly s azb ;o
5y 0 OFRD (S g ls)

sanl ads o goailiog; n oty | (S jle albss,
YWl Jlo o il g5l anmg ln 555 sbye
5 YD Sl Gty 10 51 s slaazly b (oo ac 5
Yool Glam AVl 6oy, opl ails gl iyl coles
Bl 4z 9 08) i 055 (ke Lepd 5 (Bl BT (5
Ol s 5 a5 )l pls s el (1 YT 33
s olse cypns caalllas ol 51 B S oo Sy
5 0SS 4 £l (e 4 ax gl albog, cnl O culS
slclad | ol Cluy 536 5 Aoy, 4 Ll Slay 295

.&:A.M‘Ooj.:' 6)9):6):‘

gy 9190

axflbao 590 dibiio

b e @l o] F ol glopaiges pol> gaio o
B ohe o5 S uly slapl a) YIURE L p o8
olo i b 5ha ailssg, 4o Uly oS, o5he Y158 5

A


https://www.doe.ir/
http://dx.doi.org/10.22092/ISFJ.2019.119533                      
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.9.8
http://isfj.ir/article-1-2214-fa.html

[ Downloaded from isfj.ir on 2025-07-14 ]

[ DOR: 20.1001.1.10261354.1398.28.5.9.8 ]

[ DOI: 10.22092/1SFJ.2019.119533

0 sylad/ a5 s Jl

Ol 2l pale alae

el ol S e S5 pals Sl e

“AD (o3 L) DON-Y+ (lawgie) FO-0O (o Liwnd)

5o o &)l olael (Co L) AD 5l i g (93) VoY

WQI= [i BODs™"*" x i Nitrate®*® x % saturated 0,>®" x i EC*®® x i COD*** x i Phosphate®*'x i

pH®%*xj Coli.®**xi Turbidity®%? xi NH,**]

() doles

2% by

Wt B

Sy asm i @

Tem ¥ 5

N
0 0S5 1

2
T —

T
35982°'N

-y T T T
52°8'E SI'E S2°12'E S2°IE

3l ailsog, 50 (65,0 0 diged alise GrolKiu | Sl Comdgo aldi 1) JSCh
Figure 1: Map of different sampling stations at the Haraz River.
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Table 1: Mean (standard deviation) of environmental parameters of the Haraz River at different months (2017-2018).
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Table 2: Mean (standard deviation) of environmental parameters of the Haraz River at different stations (2017-2018).

§ ) f Y ¥ | asly b ol
VWIVVEYFF Ve I¥SEYIAF V- IVVEYTA Ve oYY V- [BVEY/YA AVIEV/A- ol F sl 4z o sl
VOIYEEY\ 5 VSR ¥ VEIFAEYIYS VOIFFED/1A VO OIS VWIYA£O/20 o il 4z s Iso sles
Ve IOVEY/-Y Ve FVEY/ - V-IFEEVIAY VeIYEENY- Vel AEVYO IRARESVAN S oS e Jslee ¢3S

asEy g avE1o AFE)F SLE2T NENY a-£\f . JONSIEI WS
OS]
FIEALS) - YIFYEN/OF \A SV FIVVEYTF YISYEY/5 YINOEYIYY o p S ke Bl S
S5els
VVEEEIY avE¥s AIYEY/D NG NSEE)Y \GE 2 e Sk Bl ST
BVYEY- FEVEYE favEsy FYYEYS FEVEAY FEYEVD 2 oo oo oSl colan
Fagile
VVFEY . oYY FYEVY FEEY. PEEVY va£q 2 e Bleo sl Slge JS
\TZAEANE VAFEV Y VY[RV VAIY £\ F/5 VY- £9UA VOITENSIY NTU &39S
YIAAE- Y VIADE- Y VYA VIAS£-I\Y VIRV VIAYEN£5 - pH
JeDAE[Fe [S¥FELYY [ ¥FEYD [ ¥FEYY o FYELY [ FEEL[YY JER A S ] JS i
SVYE[FA e [eOVE[SYA o SYE[Ye [ PYEYY o FREYA o [oDVES/eY- JEN NP Y i
SAYYES 0% GAYOERLVY e JeQVE[eFA o [oRAE[D) e[ AeEe)o ¥ “[-AYE-[YE 2 e poigal
YI-A£N]-Y VAYEN /- ) VIYAE- 55 VIFaE - JAY Ve FE /) VIYOEN/Y - JER PN A 0% Shigal
P NYE[oBe o [PYE[FA o [oOVES[YY e [eBYEe[YY L [oFEe/oYY S[eYEEL[Fe 2 e Sk S
VIO Y- -0 YYYYS. VY VEYFEYEYA VEYSROYFY O- - FEAF a CFU/100ml £ S
FAAEY/A av/¥EVOS OVIAEVY/F OVIAEVY/F INTAET N BYIFENY/Y - Ol CuhS asls
Sl
UPGMA UPGMA
6 b
- ——
4 13 40
C =
3 o€
i 2 3l >
1 2,

76 80 84 88 92 96 100

Percent Similarity - Data log(10) transformed

8 875 %0 925 95 975 100

Percent Similarity - Data log(10) fransformed

(W¥a7-1Y) cots sl W o d.)l.w‘,g 312 dilBog, iz ‘5Lbol§.}'.m.g.| 9 olo lalgs u,.o)T ¥ s

Figure 2: Cluster analysis of different months and stations at the Haraz River based on water quality index variables
(2017-2018).
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Table 3: Comparison of current study with permissible concentration limits of environmental parameters at the

Haraz River (2017-2018).
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Table 4: Standard classification and permissible limits of some environmental parameters in surface water for

conservation of living organisms (2017-2018).

Class V Class IV Class I

Class Il Class |

<y v-f f-5
¥o> Yoy Veov.
Vo> O-Y- ¥-0
<Y/0 OIY-F/ Sl -$IY

(Y v< DO (mg/)
Yoy. v< COD (mgll)
V-t V< BOD;s (mg/l)

SI¥-510 glo-4/-  PH

(Vowels and Connel, 1980 ;UNECE, 1994).

Aoy, Cawd b 50 ol (pl 15 as F el £ ol
e ke ity Sl 53 pblE elaihS 3
clale 5l danslie Canlosy yogo oo ;0 COD clale
a5 o i ¥ oz jo (daw slpl somail L COD
CoinS) M S 50 el )b ol el ailsag, ol Ol oS

el @85 108 (o Soglrelio
oKyl ;0 BODs cale oS ols lis pol> gaios gl
(Slime) e Sl e )logxe sk 4 7 o Y
One- P<-/+0) (¥ JS& 5 ¥ Jsaz) Cuslosss (VYAQ

3 il slosally oy JT (ool gl 5ol
non-point ) _asiw e :lice ;) COD 4 BODs .3
sl S sle ol 5 mbo @)lye Jod 5l (source
Maitera et al., ) cul s 900 9 oY ol ot s
plos ;0 COD clale a5 ols oylas pol> saiss s (2010
(Slime) e iSlas 5l meS (g lo sixe gk ol
L, a¥le 5uSiloe o (F S5 5 ¥ saz) coslosgs (VWAR
One- P<+/+0) woF ol sl o> 51 S ol VA
;3 COD clale Sl gSTas opizen (Sample t test

\Al


http://dx.doi.org/10.22092/ISFJ.2019.119533                      
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.9.8
http://isfj.ir/article-1-2214-fa.html

[ Downloaded from isfj.ir on 2025-07-14 ]

[ DOR: 20.1001.1.10261354.1398.28.5.9.8 ]

[ DOI: 10.22092/1SFJ.2019.119533

0 sylad/ a5 s Jl

Ol 2l pale alae

sl )y ol ol g, (ol o S oS 2L

BODs clale (Xl iSlas wiomen  (Sample t test
eSile dwslio b .ags 5 s £ oKl 0 COD wilen

Yoo Yoo -—_ - oo ——0——0b—>0
0-0,/0—0\—0(/4) — '
X A+ 3 A
S .
= A< £ !
a
[ g m
v Yo v
1 1 1 1 1 1
! r v ¢ ° 1 ) Y r ¢ 0 1
(£3130) el (&3130) lepliu!
¥ v A o
T collo = v
g Vo. 218 Sldlo jmon> nm ? e
g = o m
[a ) /o Qe s bbb Jowas /
1l &8 Obdbo Sbx
8 D'//—O-O*\o/o/ 8 Yoo WA\#/ !
o | v..
| Voo d I
1 1 1 1 1 | ‘
i Y \g £ -] 1
\ Y ¥ ¢ ° 1
(E3150) el
(&130) i

T U35 blo 2395 £5159) Woliinml 35 crlionds 5 SaSolsns (oBlps (3 5mST canledl o3 Jalone oy ameT Sl skl oF JSL

(\YaF-aY JLu) 512 ailsog) 1o jlxe uo ol joda

Figure 3: DO, DO%, BODs and COD changes of the Haraz River at different months and stations (Rainbow trout

farms) (2017-2018).
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Abstracts

This study was carried out to determine the water environmental parameters as risk factors for
rainbow trout breeding and rearing farms in the Haraz River. 84 water samples were collected
at 6 stations during seven months in 2017-2018. Water samples were analyzed by standard
titration and spectrophotometry. Results showed that the range of water temperature (4.0-
17.0°C), weather temperature (5.0-28.0°C), dissolved oxygen (7.36-14.24 mg/l), BODs (0.20-
20.80 mg/l), COD (3.50-41.40 mg/l), electro-conductivity (345-650 uS/cm), turbidity (2-81
NTU), TSS (0.01-0.72 g/l), pH (6.98-8.15), TP/P (0.01-0.15 mg/l), PO,* (0.01-0.20 mg/l),
NH,;" (0.02-0.31 mg/l), NH3 (0.14-4.36 pg/l), NO, (0.01-0.21 mg/l), fecal coliform (9-30000
CFU/100ml) and water quality index (48.5-98.5) were changed. The results of the stepwise
regression analysis indicated that the risk factors of water quality in the Haraz River were
fecal coliform, phosphate, turbidity, and BODs parameters, and fecal coliform had a higher
coefficient factor (beta coefficient) than other parameters (p<0.05). As a result, according to
the average water index of stations (less than 55), water of the Haraz River is contaminated
and critical to breeding and rearing trout, but it has acceptable microbial count for fish
farming and wildlife. In addition to seasonal conditions such as environmental conditions and
rainfall, the way of pound managing has been effective in maintaining water quality.

Keywords: Environmental parameters, Water, Risk factors, Rainbow trout pounds, Haraz
River
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