[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

o Ol / (2d 5 ol )led / @335 Jlu / S 5 O gl (b mlio 5 (535018 0585 5 p ke alos

S LB 51 O ws Ol 5,90 » 43 SEEP/W ol Hle S e 25!
(35015 (6ol 45 (53,590 andllae)

2bsS bl Kler 5 Obatu; o5l

OYQe/YYE o ndy b \WANY teil ) 45 00)

s AS>

Olyms e (51 (530t 0 285 Jmly s BT el o3 LBJLLS O ki Ol bl 65,058 53 O 31 o0 skt 4
3 By g8 (Bb 3 s el Ssline Ol pl 528 Tl 3 b SVsles a5 4 05ls OLE 4 o8 Sy ool Cewsay LIS 31 oot
B SLIULS 51 g3l of S Ol et 5l SEEP (6)l53p 5 e Ul ol andllan 53 43S on i (slailate &) 50 &
A5 (§5lwbmns SEEP s Jaw g5 ailiin ¥ 5 ¥ w3 (S1 JUIS n 55 ol Oljn it e 4 o gy 395 05 e o 5
= s g Dy 5 g Jols o 20 Ba) Sler 5 esliel b Sl Ol e 3 5 Al o OOy B, W L
AVIR AAY VY FIV QY o 5 4 SEEP Jdo 5 (o 25 ) 5L 6l e G pd Kb abone 55 oLl 5 52550 g
i g acalllan 540 addate ¥ a3 (S GBS 51 OF ki Ol e 53 SEEP Jio YU Ul cpome 45 dol oty dooys

s B prly Jowa Ll 8 gl SVslae nl b o o8 SYales Gl esliiul gl a g o os Y sl

S dj’v" Yl SEEP J‘P‘fls ‘é})‘-):d"‘j ¢éu- ‘5‘AJUG o 26-\:15 6uej|j

Olgion! gimis o235 (53,58 0 dSCails ol wdige JLils 5 (6,55 (g ymisls i 5 @)
koupai@ cc.iut.ac.ir : S35 xS Gy (3K J gns 1 ¥


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

SVslas 45 483 S IS POl Sl e T s S 250l
ailis gl ) e s L e s el
GladUls et pslie anslio L (Y) osl3g,de Klazils
S-S u;w”@l s ol L oy agke St
s adslas 95 cpl ol il 4 eSS
S e edd aminls (6558 SVslae 45 5,8 518
Shol e syl o an sls eus el o SV¥sles
da g B Ll 5 plad 53 oS il b ol LadUlS
s sl o SValee (1)) ol el 5 ol tizes
Ol s 5 s golol s a1, S sladils 5l ol
(s Yalae s 5 Tl 13 ey 3 50 Olgios!
b Lmsd o Dos s e 5 Okis — e dlsles
SLadLSLS 5l Ol i eass SVslas Sl Ol 5o
Sl V) el s sl (b me Oledol Jlet s (S
JUIS SO 5l s Ol sl sl 385 o s
e Sl s ol 55 BIS sl S esliad (glad 5
GLAU 31 s s ol opas wis b 5 ol O
Slestial L (4) 0,LSas 5 J5S ol Jge st
SLadU 5l ciis Ol cmess 4 ADCP olKzus (glaesls
5 0L o ol o lataly 5 dssls ol
S U 51 s Ol e e (gl JUIS s Sliasiioe
VRS

JUIS 3 i o3 amnlous coslie o, 05,5 1y (gl
oo wliule Iy el ool fas a0 sl 3 la 235 0 5SG
Gaios ol 5l Bl ol oS Il A3y gy we ol
25 Olgen 3551 53 SEEP/W (138l 5 dde Ul o
Sapedoly Ao w3 ¥ 5 Y am s SU gladUS 5 O
ol Ol i sl e Vol L o aeslis
ol 4 Ol e lialore 5o )\j-_élp.'. Sheslinul uloes 3|
oLl 4y pa BBl L 5 oS Oles e 3 Laesls (VL
25

PRV
2ol Ol 1alS 5 (555l O O uan angy e
JoYs Sl sy 2V sl 5Ol sl b
s Ol Gl @ Ol e i Olime ) 2 Cootl odas
5O s JUS Gl Sbe sl CwdS J5S et
et a3 gmad oLl il s adle ey Jaes L0
Gblie 53 ey S Jilis 6 T SUL 2alS bl
e Eel 5 enged Iy Sl el S aa 5 S0
Sl et Ol AS 5 oS s & DL
sl 0l O @ by e Joles 5 JULS

sl Sldles JA_.:: Sl =3 ess S g
5 = D¥slae (e ‘.’T N ‘.’T O Sldlas)
o3l e Bl 4 STl e (Sssdes Sl
o A sl a5y AU 1ol Ol cpess 5
S Ol 5538 Lol 3 b ¥l ol ul s S sl 0L
35,8 amely e Ll 5 6l L cl sl
LS o e Ll g8 55 R il 4 il 51 S b
¥ 5Y)

oy bl bl 5l of ez ols (V) eslis,a
ooy (2l dde cpl 535S ) Bl Je S s
lalame 3 JELL 5 pLEl in 53 0L S0 4 i
O L Ol adsles 5ol d (5,3 JUK SLbI s
5 sdel Cwsas Wl odd o 5 sl fSlE (5300
G0 4 S S el s b JUS s sl Sl Je
Sl ol (S o3l i Slie .03 S anlie (glans
SV Jdie 4 5 a5 55 S e o/F 5 VY JUS s
D e o33k el Cezay g5 > e e 0/¥4
Ol imn st Bomd )8 Lo g 5k, Jo 5 25 8
(F) ol ol 5 ol S o i i JUES 511 s
il SU s gladUS 51 goliw s of ol sl
Sz pobie baglis by (5, o3l | Olgiol odss,

allas 350 adan gl 1 OVsles ¢ o 20 SVsles 5l ael


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

e 51T S5 Ol 5,0 5 55 SEEP/W Pl e 25!

L sy 5 olse
SRR r\qu" 03 gdows .
S Gl 3 LS WL BN UG
T U Pl IS PSRN
S s S Y0 st J s b L s gpedly asliay, Lol
by, gl sl S slS GWL L K a8 olelis
Slasb deslsd 5103 5 35 L i slalles Sls el
035 Olgiol iz 53 oo T el e LS plpinnd
NG|

a3 S JUVA 1Ol s Ol L (F) (g5le Sl e
Olgial Olial sLlcizei 5 Olnd S 8 Olsjpr GbLa ¥ 5 Y
sy S ladUls O sl ol 5,50«
A P B ot LG LS TRTECE
5 S sldUl 5l Ol s Ol 3550 3 SEEP Ju
g5 S A 53 L) JUISTV sl g pedialy d e
G e Bl by anllae 3,5 Sk slaJUS 51 (S sl
V sl 3 sl GBS Slasine  Las ol oF)
= i by aalllae 3550 SladUlS ot ol s 63,3l
sl 03 59 S5 3

SSeslll Jay 5l JUK Jsb s DLl awls gl -
sske opl Sl sl o bl s s (S35, 0L
by e 3 ol JL S J b s i dolo
el 53 adpe L G aolb sl 5 lal 5o 0L
e o 23l L Tl 5 ol s (680100 Cilse
Lol ool s il 3 s A 5 52005 L~
(gl gl sl sdU S Slasis
Slasein oul sdid o351 ¥ Jsdr 5 ol L5 5 3l =
2 (A) paie mla fal (Sbr gladUls S5
(V) 0Ly s s 5 (P) 0 ot Jas o) T o
el A S e 5 ST e apales (gl AL o
sl sl o 0l S 8 5 Olsa bl 5 s

u,«ll_w\ — Jl_»TM s LIS oJ_9) wu‘j_h

JUS S 3l ol W (S g,hn aolous
:Myéjmw)\>ojjujl¢.ij&>

oh
= _kA=— \
d ol 0

S5 ST 0L phae o A (asb 3 ) (50354

oh
el O (S gsdn ol a (s

Oyl gy adslns ooz Jas 53 OT 0L 2 (S alslas
:w\mm‘yq}ﬂdgwagwd&;s@\
DAL [
OX oy
5353 S Sdasds Sulta oo 5w Ky 5Ky of s s
(o) Sk s Of Jowily B (el s ) B 5 B8l g
53 4l e te) S a5 6355 Ok 22 Qs
il s S a3y 4 83005 b S o (o Al
wils sy s 20 S| S s ke 4 Cadle il
S el de g cwdle (L
Sl (Ko S 5 oals Ll 55 0L 2 sl G gb dlal,
1¢~i‘>¢:ﬁ‘)}5«i‘>ﬁbﬁ‘ﬁd‘xjw‘

S0ty S =0y )
el Oloy o e Cagby e Dl S ‘(gt_e ol 3 as
ol ol ey Ll 51 SO sl sy ables |~
3 Jesl s SWslas | gl = Gl g3 s sl o)
3555 L el (i Vsl ) Glae same w4 LT Jis
L iy gl 51 05580 555 eslial 5 4o 4y b5 sealS
S el S Sl eslial Lo 51,5 w550 sl 348
doos a1 g SValns Sl S5 ae gazms Ol s
slaian b GOS8 sla i, Olye Cod pbSeeSS
aboles J gl &S plaslidle 5 abem Sl sl Jo o Sle
8 eslial 555 3 Lyl 3ss 3l ealiial b O sl 5y
Wl SEEP/W {3 5 3,8 o


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/gsu,gu(,u‘w,b@m,dwuso,g”,u@

(F) addlas 5,90 S LILE 08 Sliasein N Jgdo

SHaoda olia

om) JUS amys St sl (Dodke Doy (D e 50 JUS o les
o/0f ¥ C.L f4/¥ YA YY/$ Ol g )
o/0f v C.L f4/¥ YA YY/$ Ol A
°/0¥ ¥ C.L Ya/f YA Yv/$ Ols; g $
°/40 Y S.L YV YA 00 Ot S 8 Vo
o /VY Y S.C.L YY Yo OA Ol S 8 1
o/SV ¥ S.C.L N Yo Vo sUlciss VY
\AE Y S.L ¥ \§ Ao Ui V&
(F) andllan 5,50 S5 GLILES Sy,dn Slasie baw s ¥ Jgds
olo Cdgusl
S s A S \ p T A : .
(imiday)  @imiiday) () (ms) (m) (m) my S
o/00qY o/¥S¥ Yo o/\V Vatax | o/\04 3
o/o0qY o/¥AS Yo o/Vo Y/¥AQ Y/¥ /0N \i
o/ o A¥ /08 $0 o/¥Y /44 /44 o/AVs 5
o/o0qo o /00Y 0 o/YV Y/04Y Y/04Y o /00Y Yo
o/o0qo /04 A o/YY Y8V Y Y8 Y o/40Y N
o/ooV) VAT Yo o/YA Vant% \/YYY o/\V¥ Y
o/o 0V /0¥ Yo /Y0 \AR Y'Y o/04Y \$
obo sls =
o/ )Y oYY 0 /Y4 V/oVA o/4A o/AYY 3
o/ )Y o /YO¥ 0 o /0¥ Y/00 /4 o/VoV ¥
/oY o/¥¥4 Z /0o Y/AQY YV o/AoV s
o/o1Y4 o /04Y Y AL Y/410 Y/55 o/AMA Yo
o/2\Y0 Niand ' o/YV Y/OVY Y/ /A N
ofo) oA V/o¥Y 0 /Y0 \V/YEY VAV o/\5F Y
/o) oA V/YoY \0 o/Y$ VY V/00 o/Y4Y \$
oo s
o/o\FA o/Y4Y Yo o/Y$ /Yo | o/AYP 3
o/o\FA o/Y4) Yo /Y /%5 Y/$ o/DoY ¥
o/ \YS o /OYY Vo o/fV Y/4) Y/$ o/qe) s
o/o\FA o/VO Yo o/YV Y/ YIVYO VAYA Yo
o/o VY /8N £ /Y Y/AYA Y/YVO /YA N
o/oY ol V/o V¥ Yo /Y4 VY | oYY Y
o/oV ol V/e YV Yo o/YY Y/VAV 1/40 o/0F) \$



https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

e 51T S5 Ol 5,0 5 55 SEEP/W Pl e 25!

255 pdogd 5 /Y e s 5 s M sl 8 2t
dsles G ol 55 esliul 550 dsles Cpaeslear AL o

100) Sl 3 7 4 oS Al 0 sy
q=0/55CPL(10%)H"® [v]
(sl nSo 20) JUIS Il 53 s Olge @ 0T 53 68
Gos H () JUS Jgb L (o) o o lame P
S §5 iy S Sl 0 5 C 5 (e JUK L3 o

Wl iz O/0 G VO oy

SEEP/W ,l58lp 5 (3 ne ¥
GEO- (5,53l 5wty (slaslile 5 51 S SEEP/W 33l 5
oy Al s lBle sl 53 s3ledds ulul ool SLOPE
5T 0l s3ladde 53 0T Glas 1518 5 035 3 5dome (513!
Isle ¢ Jodsae slabba 53 (gdie uT HLes &S et
B ol 53 s el stnd g8 bl 5 cnl ol S1E
A Aol Jm b i b e ey 5 sl il
4y SEEP (5153l 3 Juka Sl slizal L (0) 05 Sen 5 5 pehe
35 0k Sl JUIS o 0 e 03 o Oz (ilwans
S S Sl gl dasls s 5 _.jcz_wﬁ;
48 3l o 0L 5 35 JUIS S s Bites 0L 7 blast e
e 3 5 St s IS e (R) 6 plad I
5ok i o sl el () Sl oY culbis il
Db e Sl Sl s sl Slade R I pome s 2
jrugég)ugt_fumomuw)ﬁ@uﬁﬁ
a3 S5 2o el Ceand Ol o JUIS S 3 2865
IS sl e s S el 4 5L s 1 SLAS s
=B psrad o Ll el (pl 855 J S JUS phais

Al sl laag 5 5 ol Sllee 3 e 5

gfh}ji rbu‘ U’ZJJ ¥
Goslgmez 3 s « SEEP (1581 5 Jue 3l aslinal (gl

0ds S aule Olgiol gxs S isls bl a N

el sa] s S 5 Sl

;'jc..‘d;)ﬂﬁ s OY¥sle Y

Ol ezl s biie & (Sl o 25 Sla i, 5 SVolas
ol 3 48 el ) Cilie gl 53855 LUK 51 O s
ol o3 S Wales ol 3 e oLl OF 3550 Sl 4 e
3 st s adslas 4B S B ) o i
(Vo) b 5 7t 4 &S el Oy

P.L 3
q=0/45C ——"—_HY [¥]
4x10° + 3650 "

Jsb 55 el S 20) JUIS 51 s Olipe @ O s &S
(20) 0l s lare By (o) JUS Jsb L (LK
JUS > DT 0L s Vo (20) JUS 53 T s Hy,
Ve e i 4 i &S Sl 050 €5 (450 4 )
sl e Vo U

ot s s Sl 3158 pl 53 oS (lalaly s
Lross o Eoss dge ddaly ol sslizul _Sb sladUs |
LU 3 cois (weds 8l jmas (Ol o)lsl L g5 48 ol
(Vo) Gl 0 03 1 LS
q=86/4CyR [0]
G 03 g o g oS i) ST i Ol G 0F 2 88
Sl s el s C 5 () St s s R
el /0¥ i gL gl 5 0/00\D e,y slaSE
Sl g el G ol 3 eslinad 3550 alys Sos
sdosl st 1S ol sl glml oslsl ldllas ulul a8
(Vo) ol
q=0/0186C(Q/V)*'® %]
FaskS S Jsb s JUKS Sl et Ol G 0T s oS
(sl o 20) ST 0L Shie Q (el y o 20)

oo C 5l o 20) JUS s Sl 0L > e e V


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,yif,u‘w,b@m,dwuso,a”p@

Sl il 03 e 8l e I reS 1y S Hlde
Slasein bugie polis 3l adllas 5540 IS (g3laans
Sl oddoslinal g 2 5 ($3505 phis 5> SIs5ds
Jaﬁgu)tki»c}a_ﬂalmxk_iwg\mﬂsguﬁ
Ol Vs 5SS WS e ol s s st S s
2 ALS g G Ol 8,5 B s e LSL
5 OLLS win; oS > 5 Sl Olge @ andlas 3550 SLJUK
O ol s Vs 5l Llg e S Olasle oy 5
Al
Sk 5l Comls ilead Gl bdde « LT )
(S 3lmted 53 Ut Vo 550> J5d ol il diS e eslinal
03y i Ol 5sSde Jde (F) dewy o i 4y e
5308 5T e ) el sladUlS gl ols coigus|
oo 13 53 518 50 & F ojlacs LIS (sl ele sl =
Giloars Jod BB 35 L) 58 0¥ osled sJUS sl
sl LadUIS 5l a6l 4 S10F Jods) ol 5 5
ol Sl (Ao )3 Vo) Jgd JB glas Ole b e (slast
ool JUIS (6l 5l ol 555 o aladle 45 shilan s
laele 53\ 5 o,lad SbJU 5 ole cigosl 53 )
Jie a8 das o OLES 5 LAl o a8 JB 5 5 als 2
SLaJU ol 65 55 IS ol ok (bt 4y 53
Lo bt oaliad s o O s 510 ¥ e
e 50318 el (S 25 anlad 5 (KT s 4 a5
SLJULE cpl by a8 sl | i UK 5 das i |, Jlal
S jas Jgb Vol ¥ a3 U 4 Cand ¥ i
S8 S S LaJUS g5l oSl 5 05
550l Jis 65 cdls sl 0l e ol oo Sl g5
S ) el Yo s GLadUlS 5l oti Ol e 3
Ol e OF K0s s 51l Sl 55 omly 2Vl
Sl 3,8 o)Ll cis (g5 eIl rt_<~,a= 55 sl glax
3 ¥ sl 03 s SVl el el € il g 0

Sl eslinal L asdllan 3550 SLJUS 5 i Olpn o gl

s S eslenal ladeds ¥ gauasis (s 5l s sl Lol
s 3 S50 Ll ey e 5 (GuaSid iy 0 5l e
ol JUE ol Bl @ by e sl (65 0 ol pd ds iy s
S DL Sl g slis B ol w0 kil § 515 O JL 5 a8
) a3l S JUS s O e gl
s S e ho g lis L bl )l 4 oS il e sl
ol S5 Ll el s Ol e 51
ouiw;u@ffdbgmaﬁaﬂ»gngdhﬂw
=3 3l e slee Slg Sl eslinad b ol 51 e ol
Tz bess o Los e Osedis 5 s Jeld S
caalllas 550 adkee St UK 51 clis Ol 5 g(aLéi;i\j
Jis b w g sdal Cwddas p3lan b @L:j 5 Adl>es T)J.?u

~\i°;§ duslis

oy
Bl b 5 odd (g3luand 5 ol (g o3Il ot Ol
A Cmwd ol 5 andlls 5540 S slaJUS (gl SEEP
Vdsdor 03 5 5 obs o (Sl ) slasle (sl 550l
s 5 Sl S e OVt S Ol e el 0l 63551
5 sl i Ol aslie s dite .l slel G
Al Slels oo (gl S0 Jds Lo eld (gl

RGO P WA P (CRM) s lle u’;l" rj> g_,uj..p 6)LAT

n n n
CRM =(D.0;->'R)/>.0, [A]
i=1 i=1 i=1
5ol Sl palde o554y O 5RO j3 oS
Cwlaosls JS Sla=s N 9 ol L;J:fa)\.)u‘
Sl posd als ¥ J i s gl sdelasa>g
Gl Ao ,3 YSIVA L5 —01/08 51 CRM (5Ll el ;L
ol ol ite ol aw Jsb s aadlls 5540 sJUK


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

e 51T S5 Ol 5,90 5 55 SEEP/W Pl e 25!

SEEP Juio b o (gilwamds 5 0 (g pS03luil Culd Ol jme ¥ J 5

ole Q.i.@.:.lbﬂ

NP3 DN JORY

ol (g Sejlhl cuis

CRM (%) JUS ool
(m3/m2/day) (m3/m2/day)
-4/%0 CIARYA °/YO0 \
ARVATN o/¥Yo o /¥VV ¥
\Y/40 LAY o/YYA i
#/44 o /00 o /O¥Y \o
AFZATA o /SAV o /OA) AR
AR AVAIAN \VARRS Y
—Q/Ve Voo o/q¥Y \ 5
oo ols >
-0\/0f o /OYY o /YO \
~a/sv o /FVY iad ¥
V/eY °/Y4V o /¥YV 4
\V/¥e o /OVY o /OVA \o
—\/$o o /ST o /ST X
\Z/VA o /AOA V/oY) \Y
—A/Ae \VAVN% /043 \#
ole L3
Z¥¥/5V o /00 o /FVV \
\o/TV o /YTYV o/YVE ¥
=Y/0) o /O o /OVA 4
VY/AA o /OVO /5§ Vo
-¥/40 o/Vo o [PV AR
\#/EY o /AOQ \/oYY 'Y
=\Y/¥e \VARA \/o\§ \#



https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,,jf,uv.._,b@m,dwuso,g”p@

‘;\j’v" Y sles »C cal: ya_,‘a Jl.ﬁ.a fd}b

S dslae S ol

oS! s bess 2 S5 ooy Ogodis 5 2

e °/¥0 o/o s \AF \0 \

¥/s °/¥0 o/o s \AY \0

¥/s °/¥0 o/o s \AF \0

A °/0 SRR Yo Ve

AR o /EVY o/o oYY W/0 X

v o /FVY o/o oYY W/O WY
A o/5 o/o o YA Yo \$

5ol Silwad pslie 55 n O 5B Lel s as
Sl alis o 55 4 O P o (g So5l
Sl el ol Laesls IS slaws N 5 o (5, S0 3lLl 5 o
Sol3le s dhe VL LUls e & s )3 0 1) &bkl
3y 50 aibaie S dUS 5l cis Olsee 3,51 o 45 SEEP
S s omd i 005 S S S Jl s dil e e
doas e OLis el aule (gLl gl bl 05y
3 ey Sl Olie (S3lmand 4 B s DYl
2 rlpb e S es s Sl adlate )
L il y anlllan 550 aileis gl o AL o 2 S¥olee
e el 4 L5 0500 SEEP Jus 8 JULs s
Sl sl adlate oS Olys 3,50 0 3 o5 Ul
2 Jde (VU 2Ul5 an 0155 e SEEP Jue S5 (sl
S s GOl Jeily i B 0L g (SIS s
L.() JS8) 58 o)lal St Lbs 53 03 S 1y s 0L >
sl by sy G o 000 Olss e Jde ol Sl ealizedd
il s Slacl Conds a5 L 1 AU il
Jpa> 5 i Ol alS it 4 0L 2 03 5 S

)JSL;»«)JJYLW)LA.\J\)

Z .

S S 4o

AVI (e g 52) SEEP 133l 5 U155 sl Cosas il
Olis SLs ladUlS 51 s Ol aaalous 515 1 (o s

S ghailen ool 0 03551 0 Jsdr 3 o o oles Sl
3 Sl Sglite ey 23l S0lie b 0 53 8 o ala>e
i Ol 35500 3 om0 slas lgx oS das e OLES
33 el ol aals oS LT Sl diles S Jes il
Vso) g jie Ky sl (ol s 5 Vslee
e Ll gl Vsl ol Al s el S Sl

338 el
S i Ol 550 sline sla gy avalie skt 4
sl (MRE) sasle 3L o Sle glat (g5bel gla zal il
s ile S sdoee :SSle «(MAE) sl 3L s S
x5 LRY s oo 5 (CRM) 4 sy 5 (RMSE)
oo P dsdsr e ab g e w5 eld eleal 5 Vsl 4

e 0l
n
Z(pi_oi)
MRE=1%t - [4]
n
SJR-o|
MAE:'le [Ve]
n
(Z(Pi_oi) D
RMSE == 5 V]

[>.(R-P)0O,-O)F
R?=_1=L Y]

S (R -PYY.(O; 07
i=1 i=1



https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

e 51T S5 Ol 5,90 5 55 SEEP/W Pl e 25!

Y

(m¥/m?/day) < slise o 26 Jalyy esliinl b odel Cowsdy ok Ol pe O 5o

_ \:))jJ«Jjﬁ 5 o 6;5)'\.&3\&,.@_?
(’Lég"l\ j‘“‘i)}" Jbb/ aJL«Js cLA
Lo oo O ks 5 (m*/m%/day) s
°/o4A o /YA o/o04 °/oAO o /Y00 \
LYARYA o/YoA o/oVY o/YeV LYARA% ¥
°/\#4 °/YY4 o/oq) o /\YY o /YTA 4
o/Ve) o /YYD o/Yoo °/\V4 o /OYY \o g
o/\Qe o/YVF LYARRE o /\YA o/OAN AR
o/oQq¥ o /YYA o/ofq AR \VARA{ \Y
JARA o /Y\V o /\YY °/\V4 °/4¥V \7
°/°40 o /YYY o/o QY o/ A¥ LYANA \
LYARZA °/V44 o/oVVY o/VVY AR ¥
/Y0 o/YYA o/ AO o/V\ °/¥YV 4
LVARKN o /YO °/\\4 o/Yoo °/0VA \o sls =
°/\OV °/YVV AR o/\YY o/FYY A
°/q) o/YEA o/ofq °/49 V/o ¥ \Y
o/0q0 AR o/Yoo o/\8F V/4) \#
o/oQA o /YYY o/ ¥ o/ AD LYAR'A% \
o/eQqA o/\V¥ o/effp o/oAD o /YVF ¥
VAR °/YY'? o/ AA LJARR o /OVA 4
°/VYY °/YAQ o/\YY o/Ye¥ idd \o S
°/\VA °/YQ¥ o /\YF LYATAN LYid4% A
o/ AV o/YYA o/eff o/eqg \/oYY \Y
o/Yo¥ o/YYY o/\Ye o /\AY \/o\F \ &

S GdUS ki Ol 3,50 5 ilisee slais), 5l Jeole sobel b elyb F Ju

R’ RMSE (%) MAE MRE CRM ;

(%) (%) (%) (%) it

/v o 0V/4 0V va/q Ogdss 5 s
sV 0/0 N o8 ASIY Loss u Sy e
VI /5 A&V \RYA% $1/e JEETRY
VAY o/ ov/A ov/4 AV/D VL@—<—‘~‘
AV/A LYAVA \7id ofef LYARY SEEPJJ»



https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1390.15.58.5.9 ]

VAo Dbty / odd 5 alomiy o)beud / o354 Ju/Ju,,jf,uv.._,b@m,dwuso,g”p@

JUIS GBI s (m) JS )L Jeuily s ) S

Ly S JUS 3 cuis Ol by Cdy O ym O Ol S Ul 5 el Ol (gile s 55 SEEP Jue sls
Ols s JJ..AJ_])“;JU.:WH;.&:Z;;VA B GBS st B Srombs a5V ey ladlS L acglie 5 F ax
kS b @ aibne Caxsy ax 5 U 1 JUK Cilises sl ailas 5l s Ol 3,50 5 03 e SVslas g Sls s

35 s Y Olekly Jgea= 5 s Ol e e Ll 6l b 5 L S e Chnd sl Sl

O._;J_?ab'js BE Ql};dn SEEP . )‘ oslaul L) .J..':éjf u"“‘"b

eslaiul 5, 40 c\:a

O oS (635 5LaS s Sl (bl el )IS 4abOLL L (olul LU 3 ots Sl ) 2 TP L ol )

Dilen sl Olghol ot adlate GBS 51T ot oo b (6555 aalae 3,18 il alie ATAY o cosljs st .Y
Olgioal 3 550dl3 sl 3 ol o s

Oy 5 pate adome Olgiwl iz adkae 3 JUIS NERCIRARPS SCRH AP Aol AYAD ol gl 55 el Y
Y=Y e b e 5 (55)5LES

oLl e s 33 GLadUS s T Ul Oletily 3550 bl 30l O w35 Cu e WYV s ke Gl ¥
Olghol s o515 ((55,5LES a5 (2505 5 okl Al pulid S

f rSan S Ok Ol ol Y Sl 5 ns 5 O a3 o) 0 AYAY glel 5 o el ppSle 0

S1sal Ol e digd ol (T p ke pnikiga dSls (S0 5 SOkl slaaslid o Shlea (U

6.Bovwer, H. 1978. Groundwater Hydrology. McGraw-Hill Pub., USA.

7.Chahar, B.R. 2007. Seepage analysis from polygonal canals. J. Hyd. Div. ASCE 133(4): 451-460.

8.GEO-SLOPE International Ltd. 2002. SEEP/w for finite element seepage analysis, user guide, Vesion 5.Calagary,
Alberta, Canada.

9.Kinzli, K.D., M. Martinez, R. Oad, A. prior and D. Gensler. 2010. Using an ADCP determine canal seepage loss in an
irrigation district. Agric. Water Manage. 97: 801-810.

10. Kraatz, D.B. and V.I.K. Mahajan. 1975. Small Hydraulic Structures. Irrigation and Drainage. Paper No. 26, FAO.
Rome.

11. Salemi, H. R. and A. R. Sepaskhah. 2000. Modification of empirical equation for seepage loss estimation in small
earth canals. Iran. J. Sci. Technol. 25(B4): 661-668.

Yy


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.58.5.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2049-en.html
http://www.tcpdf.org

