Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

ﬁ;;wduw‘@u,u»w

Ol Jamee Clildg ke el
IWe G108 Clomdn ITAY Sl 53 o ep ey 0553

Sl i, Aoy, AS Condy ) p g cwln gyl

Tosl St b Foal peal oo b Blis I (g a0 aabls g, 8 JIC‘”
roohollahnoori@gmail.com 3,5 & )l5 4 uT Sl A 30 Ol g 1 s oo 58

QY E ATV bl s

0 S

e Sl ps Coanl 1 4S 035 DLl 5 Mok Dbl 2 508, Ol 2 (sl Ol T ol Aol milia I S ST 6l ibida 5 4ios
elio Sl s 3L s 40 4S5 oS A 2 paS wlislis .ol Sl 55 0 OliataS 5 5 Ol o S g5 U LSS L5 4
ol AS s o clio szl b S G ol Gis il w55 ol T S ey 3 Ll G e ST S
G 0l S (glacus gloma 4 a4 L il g,

(WOI) i S sl o jl oslizal b f kS S Counds ailin g, S5k s oelin oo (S sl b ol o505 i S0
b Cole oo 5 il jolant] sy, ciliie (slaojl (Ko7 Condy (lotid 5 oo b0 oo ol p 3 plS .G 02 S e
o8] ok ez 5 Jdo (sl o (TDS) Jsloes Slbol S wge (A4S 2l Sloo o b5, (A4S Jo WOI Jids (slacyosiboms 4 a5
Gl sk i, (14VF)

s 53 e 230 SloalSag] i 3wl T ColS (6 SU15 S Ol S, sk 4 WOI Uie (sl Gdon ol ol cloail
02l LS gk Cunsg o il g, oLl (Slodes iz ASJJN'U.A;;LAJ':Ja(}:jjbﬁ/&_éjf'ijjﬂ@w.,ugf Lo
St Jol ey 0 250 oSl Slgz 8 03 (S5 olas 45 250 e 58] ko (slis o A4S (giledite Sl fol> sloasl 50 ol
b ek Lot plols 5 eop 4l OL =

G 53 0t W1 (65 pukio ctnen g Sl 53 (sla 328 (sladilstn gy I 45 A Lo pan 5 oS ML) 35008 4 a5 L g oS 4wt
S s ele Ly Sl e Olst g/’@wj/a;u;ﬂ/z, b 4z S 15 oolizal 3,50 s ailbtng, S50 S Conds I S eMb] g Ll 0
il plesl o ol cdSTL LU o |y oY Sl

S5l by, ool Sadi (ol LS Lasls (AS giledus jshds 0831,

O a8 lis O Dlidios afo (f mlin Slidons 5 Oladllas 0dSin sy bt S5 S Jaomn (51583 (5 gl -)

O a8 olis 2l Dlidios aio (f e Slidons 5 Sladllas 0aSin sy bt S (S350 55 550m L1 ool IS a ol 25 Y
O (ol Slgo ssline pndige by Semm 3 James ddyl sl IS axs gol j2ils =V

O s slis Sl Do go Oslan 5 pode Sla poae (o ame 51 55 =¥


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

Sldllas I s O S Sy e 035 il 3 5 0
Slalp a5 DS el 0350l T e il
el s ol bl Lo gast 5 baailn g, s J b 3
S Caadly ol Shs gedd S5 ke 4 a5 Ll ol
oo a8 15 it aad 5 St el 5o 01l )5S
B 55§ b g0 cpl g 0315 ool 5 Of mlie A4S Slalllae
IS AS alble S S50 e S s las
Sass sl s Caenl 51aS sl (g ol 558 sl il
i 2l Gl ASE S e e a5 Lol
5301 Blaal 535 S Sl aling, a8 Cursy olulis
G ol gl al= e 53 (Vi &l LB 5 CIlas LJG
Shoslizad LS 51wl g,y S Cund s el B ol o
03308 55 (Y 3,8 513 s 2550 WQI 3lg—iy Juta
dio Loy S Slid 5586 ulal  ailtag, Sy 5 Jde
Culg 53 (F el odd 1l (A) O 5 5ls (oalgiy
Dl sy Sl 53 g 50 DLl 4w 5 L 5
e (O) 5581 glgiig oy 3 ealinad bl s a0 ¥T Sle
J@&J;@bﬁbscﬂéu&w)@umu
358 4l (TDS) J 5w Slusl>- S el

s SMb! 5 anlan 3, 50 aidlaie
WOliaiaS 5 (65 sger 4 Jlei 51 S 5l wltng, 50 o)
255D s IS 535, 088 5 0l slaes s 4y x|
Sbssa st Sl spsdel naless i 35 dssS
Qliﬁ-gjb@éﬂij\dlﬁ-bjjw\.asjfﬁnbj.bu)}_}
wd Sl pide S Sl as s g e s Sl 4 s Al
J513 53 01 31w m 20 LS YPFYs Jslas 50390 55 gl
Sosgor SLs 53 O ,maghSVern ssi > 35 5 55 i
G130 505 oKl YA Gl 535503 13 Ol iaS 5
Ol 53 S 5l as s> 03 5dome 53 ab g 0 ledMbl ol o 4
e S Bl Slllas 14 S oS e 0Ll *
o3lital 3 90wl (V) Jle Olal = Ol glacis O

a})ﬂ&uww\&bW\;ﬂbcLﬁw‘wﬁj‘}

..... Curdg o)y St cawlio (92l )

VRV
sos5 4 ey Ly ol mbe S Slallas o5t o5l
45 b Sl g el o3 1S 5 S et g ke (sl 0y V]
OWbe (b 2 50 S sl il (r 5 e 5 (S Ol e
Sl glaaas b (V) clesy Lis bl ST s
L5J~<_M:; (bl Cilises ol e s (gadae la S ol
b O mle CodS il Cgr ol DLl
o o Ols ol 53 (F=F) il sl aylyl s -ppdioes
o3l Olge 4 Ol mlie 4 Cansy 51 Dbl 5 oLl
e 20l 5 I T e 4 b S 3 08
Sy 53 gosls yolastl e s aly Oldlas 5l glodas
Sy 8 el (§ i Ul g 4 Ll o S w5
e 1 mlie CudS 1 g Dol Ll
e ol VT e kS 5 a8 333 gLt oy 3
Ot ) S b Jhe &l 5 aS G m
Al o sl il n o5 e Sl L N Sl 5 SIS
(ol S e o )il O S Sl Lol
cgﬂigTWU Gb@jﬁjléblj&gudl}:))
s 4 5 35 50 05l gen 45l e Dl (Lo 5 (SHosLES
s g0 5 ok Dl aslsl g 5 el s o5
sprs s 0LLS 5 Sl Jld sl 5 gl ol
il bl 3 xdls Ok s 4 of sl ol Lles 5
23 e Sl gl Al s Doslie glag p L
5015 0 o3 T g (63L5 il 1 S
SIS g e b sVl s 5l i 3555 )50 o
S ool sl 0381 18IS (Sl 035 bl L5 S
ol QLLJJJJ“LN) Sy Dl sm g0 JalS 5 Olabe g
g lilie Ol 5528 53 s ol V) 558 o s s
S il 2 2l b o e Dldllae 2ty a5 1
(e 35l s 5 dbsali= pnd o Sl )
Ll 355 S5 S b ) AS Lles 4
S 3Ol kS i (50 50 4 B S x5

®
1P90 Glisls / pgs olads / @ lg2 093 %9 J)

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

RULS P EIN LY

(WQD O oS ol oS geiyaz s 1) Joor

TP S cast ol
V1-4 S b
NE by i S L T
Y50 g b S b
=Y ol oS L O

AST o i Ol (ol 5 aS 0 5 (555l 5 ALS slas S
TP o gas a5 TP 3TN dibe (gdss 3l g0 Ol 50 oo
blosl e g 5,50 53 Sl ol b I 8 4 . (VF)
Sl el 51 SaldS oSl 5 ol S i sdody L (sdia 150
ol edislasl Jale T caliss sl (e 53 O350 b e
Olge a by and Olallae 51 2 5 15 35 5 (s oli s
o 2l e S A8 ety s ok Jolo 5 e
S s b (V) 515 aly ren 53.000) Lles S
Olse 4y fd O5e 5 o azls Sl o s Ar 55 oS 5 50
o Vv g3 5 00 e n Nt 3 e g e islail le
Olidos 4 a5 Ly IS DI s e, o8B s 50 4k
ol 5 r Ol jied 48 2303 Ol i e 4 5 ol
b Sl ok 53 b OO b a5l A 5 6 0150,

lamme S s (sl SralesT Slalllas 5 (1)) S0 b
LSL‘“°L<L_W.3\°\M@Jﬁ\&uajjﬁ.ﬂiuycgj) o

el ool QLA Gt ) g eslital 5 4

b B, g 50s
WQD of cuiS jasls

ka3 sl Ve I e el WQI e ls
1 Ty Shel g mig Voe Gduam s cpl 35,0 Ol CgiS
a3 b e OF S ol e ls S o8
T a8 35 8 o s 50l anslie ) U 3 0l 4l
ol e g il sl as U ase fn 55, K 50
;yyda,aﬁddj\pk;;\WQI@_wwcﬁ@_?&_:bd
s 53 T Sy s BB 5 a0l 3
OF) Sl oys S eslinal
S5 o558
sl asls Ble (Ko Candy s ke 4
@ by IS asle (il S 13 esli il 3550 0 5SU ilisee
(TP) IS i 5 (TN) S 055 5 Lo yoat 5k 5 5

T T T T T T T T — T T T T WHh
it L el uaal,
=
T .y ) il e
{;"' - I Sl Ll el ol
r__,*“_'_'_‘_q--\“"—“'\--——--\ — il el !
e s B L 4mn
§ ot TN e P ST —r
] T T it
g i I'H
. -
s T R T \Vf‘:.}
. l’\ o
o 5 bt o o
, 4 \ o . Kpan
. ) \ =
= s, o aT"ETK
F 5 - & 'L,\‘ix -4 ;!
B i .z--/",_,\ = = e "1
o s o | & w ! .
| i i —.
"
Y NN Ay N
| P - “\
S - . R
T i“\_ﬂ_‘_,,—f _\‘x.ﬁ arm
=
a5 s 5 i
ki
L i . | L | . L - L i — )
000 E0000 gaaon 30000 400000 AE0DD0 BODDOD EEDDIO ED0I0D 500 T D0}

;Sj" AJBJ}JJ'&]JA..'@P astUas 340 03 9h>e A JSJ

9 yﬂp
1190 Glinli / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ozl Gludg fu ole soliad

!


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

() dsles) ol aJi;Jf eslatal (ol Wl 0L JS
P M)
C=p0

o8 e laged sl 5 Sl d Jkeo plax w5 L
(ol CoUTDS chlale Q) 4l o3 5l xS sla 0L 2 )5
Od—d wlal b (il e Jo) bl o 5 TDS

Ay € Ol 4 ol b L e

..... Cardg o)y St cawlio (92 ,la )

nﬁCpuauw}o;t_swuvﬁgﬁuu&ﬁ_;q
S s ST (Sl Ly 2 e 035,25 45 J= 3 (V)
Ssadoldl 50 asS pla AL d- a4 .OA) 351 Lo
ot Dl Sl s ST ool (5l s ainen S cpl &S
wdls 55 ool glabial Wi oo 5 o B3Lo 2L L
S Geos ol 3 psSde e w5 L (V1) Uil
odd G TP olis 51 S 3l b,y b0 Cundy s
odys S eslinal S 51wl s, o3l Sl ciliies glaolK sl s
0545 (A) O 5 5sls Kby 5 Jobe Sleslazul b s 5
alis ool (Sby 5 Camd s (Cl sl S LI Y Jd

ol 0l d‘ﬁ‘:&: 4.3L>'-.>))

W) O, 5 5315 v g ks, (J3 5 Condy suadd (solgnin g 1Y Jgir

I A s JS O5a s ke a Jdy 5 Gl clale Wby, By Cand
o> Vo> \o> oy
YO-VO Vero)0es Voot L g
Vo < Vor e < v < A

TDS bl 3l iy mbo 0L > ;3 TDS clle S1-v
0L o 0 WLl b d(Wals jio Jo) LaL (C) 4l o0 2
bl o I3 Ok JSTDS chile iy o3 4 (oo

ey e 0L TDS s Ol 4 Sl s

Couw
WQIJ.ij‘obu:u‘lg&jhﬂéa‘”uﬁzsw‘gwjﬁ
)‘ gaK;'_.M..{\JAJJ WQI MLM Ls\f L;?.'E}": Ui\ DL
Ol sla cs O e S blis Sladllas DL
IS Jass oy Sldllas b3l 5 (V0) Il oLl =
¥ vl S s 8 ealizad (1Y) S 5l abtsy, O asS
as g 0Lz |y oK) o gl WQI sl Cd & S
Lol gl WQI oo avsloes Slaie LY L.

(oKL«ilYOK) L;LQ“;) ng,p) OLN‘J.} ol 63 gd>wa 4> C;U

\#Y

.w‘@fwﬁfﬁwwﬁubQJWX

T
Cq <C4

Inc

InQy
Obr (2R e TDS clale 03,0l gad 1Y K3
2551
SAeMBL 3 508 5 olin (Rl i 0355 397 50 2
S 3l Je g (Sl bt s ol iS
G S () Sl ol a5 en & e 51 0T
TDS Ol 5 gl el 35 0T Gka 5035 03b sl sk L

e e Sl 5wl b e il e 550 5

®
1P90 Glisls / pgs olads / lg2 093 %9 J)

Ul gl bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

Ols8ed 9 5,8 Ul g,

ol d Sl e L8 Ol Jaad 6l onls
(sl #) Jod cal 53 o 3550 Gla oSl 5l o )
Al 1 Ot g atas

B oS0 Gl p Loy, &S Camdy ) p
Larg LS bty (ol S s Canss e gl
Yoos S i el o Sl 1 e 4o so LoD
laasli jw s ol axld jsan S ) 5 Cales o]
03l by s o e3lizal e Olul 2 Ol 3 £315 ol
S oKl ol e oLl Ll ae Sl sl
g S e B g I e
e glaesl Isb 5o S i bl glos y aba g,
sy 5 ol S Wl Cursy L0 K el Cs 4
el Gl 5 il gla oL s IS b Gl S S
53 Sl abisgy sl o3l ST S ol Laseia O IS |

~>)b)‘)3L§J";~‘WJ

Sl AS el
wal

&
IS I N

S S

S RO
D

S

]

S

o

> o
N %&\" N
e

bl )3 B3l5 el 5l WQI 55 F IS5 5035

s e ULy S Sl ad e s OlldS
SHSTO) £ o e oK) a8 sl Lo S Y S
2> WQI Gy 3b 5 0350 5loy 55 5 o5k Conss
Vo b 338 e ) ciond b S b Ol s
iy 5035 g AS Cand s 5115 oSl YA oK
oSl Vo 3, 9m 55505 13 Ja e ge azees 3 La oS
833 e 53 (6 5 S el OLcdS 63 gdes 3 C;b
oSl o 6l WQI (25 L3 b 3 505 ol 3 1, OISl ol 5
S o ol Gillae 5,8 518 ) a5 femd a3
LS belKinl AS Cunss S ol jarie sl
Ol 5 Oltme fomy 555 o 3 3l sl Jud 3 JS 50
oKl Vo ol a5 558 o sdalie sle Lad yo ool S

Ll 5515 Lo e (uail 53 )0 355

[ S dleQI Hlado

B

‘;‘Le..i':_g ‘5}.}) b\m‘)’ 03 gdoee 43 é‘_g ‘5\.&“&“.” ‘5|J3WQI ™ A.r.u\:u )|..\.5.4 “Jg.&

9 yﬂp
1190 Glinli / 093 6l / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole soliad

\ PV


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

ol S pasls
wal

..... Cordg oy S b (95 )l Wl )l

W oK) élﬁWQI Hlado

LdS Ol 53 @il saelSinsl (sl 0kd amlons WQI ¥ S5

ol war g LS cnsV 50 a8l S5 ioman
s sla 5o 3 4 S 15 sladlag ), 5l 5o DIl
(i e s ¢ ol il Lyl ) 50 Ll e
W) O 5 33ls olgiag o) 22 o 5 oled
2 @l glaalss) ool s &5 SleMbl glne 5 4 S
3,50 405 LS Ol comul oLl VL sla 5 0
gl glaclals s b 4 5L 5 en s il oJ 53
L ocilos gladilsy) 3 2l S 4 il Cond s oS s
Ll 55 ol e Ll a a8

3 e ot ¥T CBG o e

Jd2 0 TDS el o 45 (g5lwdde Sz Gt 0l 2
A obasl ol b iS Sldlas s ol YL el
322 Sl G ot 5 S b sl e Y Sl
ol s gl o] s el S bt g, TDS
Aur sla <=L_} PPN CCI | GRCHva, 1 2 TN PO (e
sLiLs, (S 3l albts sy sb gl 53 w3 8515 SW L
Sl s, p oKl 55 0 ST23 L 4l 5 ST3 L

Sl Sl e Ol s 4 abiag, sbaat i s
ASb Ay 5 ged a8 o SIS ey 350 4S 555
Ly Candly opl 5 bl opl yo a S ol Slallas (Y1)
awiu,_wsy@uqazjsl{.(\‘\‘}\‘\)xgwy Gy el
oo las p SHlaliag, ol S Ll Cards 3,
Sbtssy gl ol 8148 555 e etalin (A) OLKen 5 3ols
war g bl polaS e il 3 lae Cansy 3 ) S
andllas 3550 03 5o 53 S S bt Sl Sl ladiasly
Clls a5 L b s e b sole 8 S
S e Gas ol s esla il 55 3lgdy Sy &S
S 2l A Cans a0 5o JS Dbl L 03
s g5 el ol Ll e b Sl s e ] Wl
Slae3l 3 S3lad 5 0355 sl (g1l 5, S il wilsing o
ol i St S I Jgh 5 53 il ol
@ aS Wby, Selosgyds 5k, 2 ook 56 Ll el
S0 ey S b e sla il 5 S 0le

2l s (YETT) ol ok b me sl s

@0
P90 Glingli / pgs olad / ,lg2 093 %ﬁ J

Ol buzo Cuiil g ole ozl iudg ju oole aoliliad


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

OlsSed 9 5,8 Al g,

S5 oS e sle ol s 4l 0L > 13l & TDS
Ltal 2 p S s YYAA 5 1YT4 01445 ADY olas
Ds Lol L aS 555 e Lasiie 54 la |3 sdalta
EC L)T@JQJTDSJV\SJJMQQQQ)%@&MGQ)?
48 3500 Ol 015 oo K00 Sl 353 o aralS Ol >
oKasl Jlg 53 S 5l by, EC 5 TDS & oS s
ol 0Ll gls b Sl 36 G ol 3 Csitie
b 5l 26 i a5 4L 0L > EC , TDS)
36 el oLl s il el ey Sl dsle b
il b b 3 5 05 (Gl Ll (sl gl S|
EC s TDS ,i5lie 05530 53 0550 bl e sl
S 23 Sl S cl jasiie ol mig by,
Chle EalS L Sde oSl Sl 51 SS a ss b oo
e 03 55 el o O S s Cula 5 Jslows Slial IS
Sl o a ey dsd LB S Sl s, Sde Ly,

Cale 535 (Wl 53 Jlad oloul 5 Dbl o3 5dmen 3
52 @Bls Sl s;s g5 2 ST30 L O Jils oK
e )83 ol ez 5 S ealit ol LS Ol
553 B S b v a5 Ll plaeilel
TDS by S Sl pedd Gruled g S 51wl o5l
Comed 4 S (3k e 5l 3 &S il S5 LB .ol
Gl skie cpl gl s S el 5o ed o il 5 el
LTDS SEC ;o s slalal, L (Y0) ,ns ol 0
orl 48 plonil o) a8 AEL 15 W (Sian
Slee 2 TDS (g5ledie 55 ol 53 5508 Al 1) ¢ 505
53 ol S5 w0 O s o5 23 8 oLl 0L > (3
sl Ko g a5 Lol eddesly gL -4 sl S
Sl oSyl sl s adl g last 5 e Ly 5lolizal L 554
@10 sl o 4 05 kil 5 a6 LIl (e
alie s S alous a5l 5 S e VY 5 V/OY /YY

SEEIC SEL SEWD BFIUD SRUL SFMIC SESIC STOL STND SPEUD SPMC SPMILC SUSTC SO0 S RD sSEYD SSLT SdSC SeSIC
T T T T T T T T T T T T T T T T T T L
£ g
i ol 5
B kS
N E
i in
2 E]
- ,
bl B
B A
%k &
b F e
E é 2]
'
5 f o
:r / £
] r -]
= :r 3
5 - B
B j 5
= B E
[ . b
i -
5
L g
e . # re
1 \'\__ _._. 1
F4 Y | =
=L et Y 1:
- L3 shaaly e
= ¥ - ) _ﬁ =
= T3 E =
= | ik Nt gl oaed 9=
R - I 3
# s Y _';, ., b
E e 4 el fime o F e g R F
e L 2Py c3 |
2 ot 4 \{ 0 [ P R T P T EE I TIS PENVIRNE PP 4
4 [ T -
gL e Jl_’f“ - ‘Y) TF2 5 g
g Vioh R
o ' - A% ERTRTA Mo
- “ -alw_, f L i 25 TA Mg
5k WA 7 - 5 5 i
N e e ¢ 125 5 oH] 5 100 TIT 3 et d
— — km
1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 |
HTE SR BEIE BEUVS WML WRATE aSUE OUE  SOICE ROWFE SR MOAUE a0eTE SUE MEIRE BUAYD WU WRWUE MPMIE

IS A Gl p S alsy, dsb 53 (B9 Condy Ol ks 0SS

9 yﬂﬂ%
1190 Glinls / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

V20


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

Lo gt anes 53 b oSl s 5 o AS Cunds Ll
oz o i V0 LS Cony pimen Al )3
b 55 51 ke Jead 5o S5k 4 0l IS Ol s K15
Jhad 53 45 (5o sb 4l S Okl 5 Ole im0
Pl ge uaib 53 s 350 oSl Ve elel Sl
Shuazes 53 el sl 31 e 31 i Ol Juad 3
Al Sl o

M) oS 5 3313 T o3 ) S35 5 ke gl =Y
Cond s 53 S, aibrng, slaesl ST aS 5500 ol
w aling, glaaslid w5l o L 5 4l 5 sdis
Aol 65 osllas Cons s Sl SWT L Oy s
> o5l aS 3 ped askie o3 b » TDS (g5l adas
F ol s bl ol ale il L e Sl Sl 3G
B Kl S de gl Sl o3 5ol jad g 25 50 o]
b ey Sl dile (S bl cnl anb b 2l
ol Sl gy o O clale il

gkl SHlas s 5 ot Jdo mll a e s LT
S G ol Ll ar g L as Cils a5 ST
JS 155 0550 dwwd s 3L 5 JalS sla,Sel ) ol anb
250 3 ol 3 5 035 5ls53 (IS e 0 VT e
i RIS L Ul a0 s i b Sl 5
Sty 5 OBl wg o e b el DLl sla sV

iS22 e Camd s (254 B OIS e el

\55

..... Cardg o)y St cawlio (92l !

3 Jshome sl e Clale Vgane O 2 AalS s 4 altss,
CIEC sTDS Lol ol 45 O sla sl 5 La0 5018
wlie Oldlae aslie b pl sesdle b o 2ol 580 (s
S Sale S 55 e 8168 35t e e 53 (4)
03 23 SRl e Sl (S e 5 e Dl
mjjdac;)yvs%_&lww\dﬂm&_m{l&;ﬂ
S de Olallas s el sdalie L2alS Wi, Il a4 s

g g sdalin 50 S Qi\ 33

& S 4o

e R B L A
S S de lani (S 5 oS Slallae bl O
LUl 3 e S e Sl e 5 23l 31|
il O il a2l s 5 e b
S 5l alts s S Cond s 3 bl S ilin sl
Ol S a3 logast Sl 5550 Sledbl 5l s
Sl ddesls 513 S0 dlie Lol Coua el Hls 5
warg by e SUTOIbl g g L sk
Gy oS Sl b 1o SIS Wl 5 g0 S
Sladde wl)l 5 dlbrog, IS Cundy el S b
w\gwudmjprgswjj\@w\g@q-wb
) Goioss cnl 3l edmal s 1 el s S 4Ll ailes
208 2 5 glady B s Ol e
ol YA 1 5l S 3505 G 2e WQI Jobe sl =)
VIl Ol 2 Ol 03 suen 55 S 31 wilbts 5, Coitee
o) V g e S b o s 53 O ol

®
1P90 Glisls / pgs olads / lg2 693 %9 J)

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

OlsSed 9 5,8 Al g,

VO S
Q V/ive
o
3
s A
17
a
)
3,
o
'l;
R .
O/0  ~
O/.. T 1 T 1 T T T 1
Y/ Y/ \ D O/ S/ Ve Ao q/vs Vo/un
(66 5 A o3 i (S
WalVh a\i?..ﬁ' BLRPT) ‘5L\~¢jd"lﬁu CJ‘.M\? Jsd-\ﬂ w}'ﬁ)@)‘}}oﬁ R4 JS.:
q/vr o
Avs * *
v .
2
. *
k) .
5 *
- NN o & *
n v/ -
a
)
_15 3
\
\21 Slon . .
'R
0/.. T T T T 1
Y/os \ $/u Alvs Ya/en VYo

(56 2 ) 22 s oo
U2, o&asl J3 (95 sl Il Sldelr IS e oz ;80 ls 5a3 VK02

9 yﬂp
1190 Glinls / 093 ol / o)lg2 0,95

Ol buzo Cuil gy ole ozl isg jy ole soliliad \¥a%


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

..... Cardg o)y St cawlio (92l !

Q/ve o
Y
A o *
.-{: *
3
» * o+ 0
a ¢ .
= Ve *
\
s
'l;
'3; g/ d
*
O/' . T T T T
\ \ S/ Avs Vo/en
(36 2 ) 2o r-’w‘-{‘
w30 oKyl 55 05 Sl p Jsbows Slals S Jibe ez )& Sl5 503 A S
Vofoe o
LYRE M
Y
2
X
B A 4
2
b *
4 ]
\
s
% .
By
/e
O/ T T T T T 1
Y/ \ [ Ao Vo/un Y/ 0 VE/un
(66 2 A o3 o S
f)},}ﬁ‘é ali:..w_‘ 23 ° ‘5\&:.4,3 d‘,-\:u O‘.Ml? Js d-\ﬁ L;o}a_)@ J‘}}d q Jﬁ
@Lu
1. Noori R, Karbassi A, Farokhnia A, Dehghani M. fuzzy inference system techniques. Environmental
Predicting the longitudinal dispersion coefficient Engineering Science. 2009;26:1503-10.
using support vector machine and adaptive neuro- 2. Noori R, Karbassi AR, Mehdizadeh H, Sabahi MS. A

@ %
1P90 Glisls / pgs olads / lg2 693 %9 J)

\EA Ol buzo Cuiil g ole ozl iudg ju oole aoliliad


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

OlsSed 9 5,8 Al g,

framework development for predicting the longitudinal
dispersion coefficient in natural streams using
artificial neural network. Environmental Progress &
Sustainable Energy. DOI:10.1002/ep.10478.

3. Ouyang Y. Evaluation of river water quality
monitoring stations by principal component analysis.
Water Research. 2005; 39:2621-35.

4. Noori R, Kerachian R, Khodadai-Draban A,
Shakibaienia A. Assessment of importance of water
quality monitoring stations using principal components
analysis and factor analysis: a case study of the Karoon
River. Water & Wastewater.2007;63:60-69 (in Persian).

5. Shrestha S, Kazama F. Assessment of surface water
quality using multivariate statistical techniques: A case
study of the Fuji river basin, Japan. Environmental
Modelling & Software. 2007;22:464-75.

6.Noori R, Sabahi MS, Karbassi AR, Baghvand A, Taati-
Zadeh H. Multivariate statistical analysis of surface
water quality based on correlations and variations in
the data set. Desalination. 2010; 260:129-136.

7. Voutsa D, Manoli E, Samara C, Sofoniou M, Stratis
I. A study of surface water quality in Macedonia,
Greece: speciation of nitrogen and phosphorus. Water,
Air and Soil Pollution. 2001;129:13-32.

8. Dehghanzadeh R, Aslani H, Shams AF, Ghoraishi
B. Giving alternatives for improvement of qualitative
features of Mehran River in Tabriz for reuse. Iranian
Journal of Health and Environment. 2010;3(2):227-38.

9. Dodds WK, Jones JR, Welch EB. Suggested
classification of stream trophic state: distributions of
temperate stream types by chlorophyll, total nitrogen,
and phosphorus. Water Research. 1998;32:1455-62.

10. O’Connor DJ. The concentration of dissolved
solids and river flow. Water Resources Research.
1976;12:279-94.

11. Toosab Consulting Engineers. Water resources quality
protection of Northern Khorasan plains. Final report.
Mashhad: Toosab Consulting Engineers; 2009 (in Persian).

12. Sazab Shargh Consulting Engineers. Atrak atlas.
Final report. Mashhad: Sazab Shargh Consulting
Engineers; 2009 (in Persian).

13. Laboratory results of Atrak River quality control
environmental studies. Mashhad: Toosab Consulting
Engineers; 2007 (in Persian).

14. Oram, B. Monitoring the quality of surfacewaters.

9 yﬂp
1190 Glinls / 093 ol / o)lg2 0,95

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

154

Dallas, PA: Water Research Center; 2010 [cited 2010
Sep 11]. Available from: http://www.water-research.
net/watrqualindex/index.htm.

15. Vollenweider RE. Scientific fundamentals of the
eutrophication of lakes and flowing waters, with
particular reference to nitrogen and phosphorus as
factors in europhication. Final report. Paris: OECD;
1968. Report No.: Tech Report DA 5/SCI/68.27.

16. Mainstone CP, Parr W. Phosphorus in rivers-
ecology and management. The Science of the Total
Environment. 2002; 282/283:25-47.

17. Zhao SC. Mechanisms of lake eutrophication and
technologies for controllig in China. Advance in Earth
Sciences. 2004;19:138-40.

18. Phlips EJ. Algae and eutrophication. In: Bitton G,
editor. Encyclopedia of environmental microbiology.
New York: John Wiley and Sons Inc.; 2002.

19. Cloern JE. Our evolving conceptual modle of the
coastal eutrophication 350 proble. Marine Ecology
Progress Series. 2001;210:223-53.

20. Lin YJ, He ZL, Yang YG, Stoffella PJ, Philips EJ,
Powella CA. Nitrogen versus phosphorus limitation
of phytoplankton growth in Ten Mile Creek, Floida,
USA. Hydrobiologia. 2008;605:247-58.

21. Hilton J, O’Hare M, Bowes MJ, Jones JI. How green
ismyriver? Anew paradigm of eutrophication inrivers.
Science of the Total Environment. 2006;365:66-83.

22.Soballe DM, Kimmel BL. A large-scale comparison of
factors influencing phytoplankton abundance in rivers,
lakes, and impoundments. Ecology. 1987;68:1943-54.

23. Basu BK, Pick FR. Factors regulating phytoplankton
and zooplankton biomss in temperate rivers.
Limnology and Oceanography. 1996;41:1572-77.

24. Kasih GAA, Kitada T. Numerical simulation
of water quality response to nutrient loading and
sediment resuspension in Mikawa Bay, central Japan:
quantitative evaluation of the effects of nutrient-
reduction measures on algal blooms. Hydrological
Processes. 2008;18:3037-59.

25. Cai JB, Ding XF, Peng HY, Chang HQ, Yang XE.
Effects ofenvironmental factors and submerged aquatic
plants onphosphorusrelease from the sediment. Journal
of Soil and Water Conservation. 2007;21:151-54.

26. PeavyHS,RoweDR,TchobanoglousG. Environmental
Engineering. New York: McGraw-Hill Inc.; 1985.


http://ijhe.tums.ac.ir/article-1-72-fa.html

Downloaded from ijhe.tums.ac.ir at 21:53 IRST on Saturday October 27th 2018

Iran. J. Health & Environ., 2011, Vol. 4, No. 2

Offering a Proper Framework to Investigate Water Quality
of the Atrak River

*NooriR.!, Jafari F.2, Forman Asgharzadeh D.}, Akbarzadeh A*
'Department of Environmental Engineering, Expert of Water Research Institute, Ministry of Energy, Tehran, Iran
“Department of Geohydrology, Expert of Water Research Institute, Ministry of Energy, Tehran, Iran
SDepartment of Water Resources Engineering, Expert of Mahab Ghods Consulting Engineers, Tehran, Iran

“Department of Environmental Engineering, Deputy of Water Research Institute, Ministry of Energy, Tehran, Iran

Received; 2 March 2011 Accepted; 28 May 2011

ABSTRACT

Backgrounds and Objectives: The Atrak River is an important water supply resource in the Razavi
Khorasan, Northern Khorasan and Golestan provinces. This river is the line border of Iran and
Turkistan countries. Unfortunately, lack of water quality and quantity data due to nonexistence of a
proper surface water quality monitoring station network is one of the main problems for water quality
evaluation in the Atrak River. The main objective of the research is to offer a proper framework for
surface water quality evaluation regarding to the mentioned limitations.

Materials and Method: In the first step, proper surface water quality monitoring stations along
Atrak River are selected and water quality conditions are indicated using water quality index (WQI)
model. The second step is allocated for determining trophic states of the river. Finally, the river
water quality modeling is carried out for one of the most important index of water quality in the
Atrak River i.e. total dissolved solids (TDS) based on proposed method by Oconnor (1976).
Result: Results of WQI model showed that most of the stations were in the moderate class. The
result also showed that most parts of this river had trophic condition. Finally, based on findings of
O’Conor model it is demonstrated that the salinity status observed in these four stations originated
from the base flow and therefore, salinity is affected by the natural sources.

Conclusion: This methodology in the research can be used in rivers which don’t have the proper
surface water quality monitoring stations and therefore encountered with lack of water quality data. It
can provide the proper strategy and management tasks to reach the good water quality conditions.
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