[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO Ob.n..:b'/c‘gé AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

aikia 53 S oMl (slas; 50 (52l 53 LEACHC 3 SWAP (516, gladas b5,

sy Ol Judl ol

' Z Yo, \ \ .

‘u,gx;t,nu

0 LS~

3 ool pl pliy o gy iz pp 5 S Eds (S ) 5d PNl (ol B pan O gy e i e 4 (1S5 30 sl ol
2B L amlie 53 b T b s (pladis g 65,0 4 51 S s ol 0l mly o0l (GI8L1) 55 aplS sladas
S o5 9 Sasb, Eops $olwand ;3 LEACHC y SWAP slall; dde g g opl 5o 598 oyl slas, e sla i)l
S0 W SWAP Jdo (S 3 Casb, s 5 OS o iletnd 53 1235 15 L5l 55 sl slaphalsl pbsl 5l ol
el dwle g ol o asls plul (S Cugb, o ie ;3 LEACHC Jie 4 Cond SWAP Jie (55 5 399 b 3ls &1
s 5 5,50 4 JJs 4 LEACHC s (cilisus 50l 5o S Eops G e 02 Aladls iucsls; mli Jbe o 2
wp g e Wile (S s 53 (plard S S a5 BB ) 3y (Sais 5 LSl plralr m ol IS IS
ok (6,5 031K 5 o S gl O 34 b Jde g5 pa sl UL ) s @L‘g SWAP Jus b awalis 53 6,8 5 Il

bl st (S BB o 1, S a8 K, LBlidl 5 sl sl sl 53 555

LEACHC SWAP « |l ol « g sl 16 dS slasly

O 4 dnl o35 ol (533 Yo Fr JLu B aS S o (e o dio

3 g AP G S W R Gl e sy s L e 0, L s

JJL:QAVASMLWJUKA:)%\WY U’.‘:‘)°Jsgf’pb‘

Sl oy (g5l e aKiils cg.J‘l el SLakad 5 5Ll skl gl Wl Gl gamdils O 5w )

35 Goss Dlidss S e tags Lokl Y

ov


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

SeS 4 a8 Jonsihas OVslse 51 slae goes 3 b S
Dy o S 3 b lpd e = S peslS
SWAP LSJ:}:;-‘\

S Ja s 93 (3 ”r;’d"; 1‘))

4sew—3) LEACHC , (Soil, Water, Atmosphere, Plant)
LEACHM Jus 3l Sal glasSts 53 gy5d an by s
4.5 ¢l — (Leaching Estimation and Chemistry Model
sl 4B S LS @ Sb f e 51 AUl sl Al sl
o3 Ol 5 o OOy 5l 4t e S SWAP o
22 L5 e il il gl L AT L iS5 Sl
el Sl 5 o eme ESe5 (6 p O 8 S L

Sl s ol eSS - gl 1) 33l dslee SWAP
o ol dlws 4 Sl S sode mls 5,8 e S
= L 5 (Van Genuchten and Mualem) o lxs 5 -2 S0l
J= () Wi e i a8 odd hud s 3lie aless
Sl o o Jm aS aBl Gl (555 5ol dolee oue
23 S5 oS pldl s ddlae (gl en 5 gLl adkee
el JUal Ciloe slads s, SWAP (gLl 5 ailas
e Pl e 8 Sl Gl (Saia (olralr
el ol A8 e il |y sy vy 4 dr 5
o b Jals (S iile 5 S Jpone JUESH (53l
Ol ks 5l b Bl 3 S o Sles 1y oS s,
5 il sla el 5l i SWAP (S1t s 65
5 St b3 s ady;y by Ol 5l LS e esliad Liz
RGIW PR VN U JOVZIY ) S O

e i 52 (0T) &Sy 5 O pusls Lan s LEACHM
el 4l axw 55 Cornell o515 3 inad] 5 olS (St
= JUasl 5 530k, SVsles Jav s (Sl Jasl ol ol
53 b Jalas LEACHC L3 .l i my 5 5L
o5 305 505 oS gla Sty e a Lasl - sl dsles
(535S s Lol s Al e s s
Jolsd asl 3 G 50 il = e 5 5 (el DL
Jie el ok (S5l 4 VA) CHEM s _leas 3150

3Lk I spus (oS o sll 51T el ez
YV) LS s,Lle /08 5 55 bl (Ues 3 YY) ,Lss
200 4 o 3 0lpl s (V) col et LS (s s
O M cditen T (635LES sloazal glols &S sl 5l Ao
() Wil e 550 dls

Sy sdome 13 4 00 b das e (slas 50 slals o]
ol angs o Sl G a0l 5 035 Ol gl
a3lial L (V) Wlesls Il sladibe & 1y 35 b g
Sla s 0l 5ol 8 3 Ol e sl sladas S
alie cB3 Ll sl Ly 5 Jlasl ) o pde cilises
Sl ol ladds ol sladle 55 (Y) 5.5 )
Wl s &1 S il gy andllas

el el a bl Je 2y (A) OLKen 5 gl
Jolie 5o Lol lm 1y gline Ao alidsyn UL S
ialosT ol Slez 5 el (S5l el chle sl
ks LallSe s POl S5 eds - slex s5 s
Aos S ol Gl e (Mesopotamian) 0Ll 5 550 45U
O3l (G Jhs Sl s oyl Ladu s o
s L 0% Jde (SRM) (Series of Reservoirs Model)
&5 Jde (RBM) (Reservoir with Bypass Model) ¢ 3
(Theoretical Plate-Thickness Model) SLs arw 5s O 5w
(Convection-Dispersion ,Liil - JLasl Jo—s (TPTM)
(Transfer Function JlL&:l Gl_? Ji—s 5 (CDM) Model)
.45 s (TFM) Model)

S de Jald (S pla36558 dbe sl () (6 00
Je (TPTM) Sbt & 5 O 5 (5555 ks (SRM) O3
L, (NM) (s34 Jde 5 (CDM) _Salyss,bea [Lasl - JUas!
53 6l Lol S S 5 Olgieal uiing ) addate 55 3
L5 sl 5 odls CbLe gl Jaul 5 )5 glas 30 005
ol e ol 2o Bl VYO 5 Ve VO O sl s )l8
Bl 8 axdlas

S Sl gy Ll S s el e esle JUil 5 &

OA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

T sl s3] 53 LEACHC 5 SWAP (glall; sladas o3,

23 Jsn K S S (s Sl st 5 (S
03, 575 Cond SUt Gladigad 5 i S 5550 Lilesl o0
Gee 2 5 B sl 4y 5 aGes elod s, 50 Cows
St et 5 b S (SLa sy s L 4233
S8 o shte 4 planil B 55 Ges 5 SU slaaY
Gl ol G oS (58 5ol e oS >
BIE IS e S s Glbl s e G Gas b Sty
o 3 st eslial O e 333 s Gl 5 5 LS
Pl a5 s b Sliay oSl Jous 51 25 ) b S
L ez O ez Glas 528 28 ) ) s 3

DS 5 SR Foed (S8 Dl S e sk 4
O YA Jlo Olis 3 o sl gl ialesT (g sl o
Sl o3 5 0l L3 el s 5 sl SlS slal S &y s
sl 5 e Lasles el s ol Al e 1SS
Sy ol 4 cusien s e S il (DILD) iias
il D2L1) oo o oo VO i a3 5 555 4
Sy 2 05 5 Sas Sl Lol 4 ug oo o b S
s 0 92 el S il (DIL2) (T jin oo Vo
T e 100 g a3 5y i ey ol
it Slas Jolsh o Cosies 3 b S 520 (D2L2)
ol e e Yoo g a5 5,

b S Do il a5 5l S sl (5l sl
S5 35 sl il 5 Jame oKL sT & bad gl
Sla sz 31 3 ole La a3l s plonil Ll
e A Gl s ge Ges 3 S gl Y 5 i
=05 5 S8l S Laay elas 5o S b, jaxls
5l St slaasY sl e Sl day S L3 651
Coldn 6, Seslail gl wlaSs 5 6 all Sls sas
S 3 SIS Y s gl dl (S
(W) s & ad> 3l 50 5 (V#) (Guelph Permeameter)
L eslaal

04

ol oS ol ad gl p cilises i Jaw 5 SWAP
sl Sl oS 5 a8 BT 510 Sk s Al
Sz 3 okl DT LS 5 CiS e (V) S (5550
0313 Lasis ka5 a5 S 15 eslinal 5, 5e (18) Sl
b 4 3 LEACHC Jue o LB piomes ool o
AU s 5 G = bl e (VL 5 Al JUal
il (55 o adsl il e il laay S
sdol Sz s 5 4B S S5 el
0N 58 0) el 03 il
e S e ol st S il ey ol 2
andllas 55 o dlolr adlaie 53 W3l oy (550 Dl
Wl 5 S Gy ol Slaal 28 S8
sledde 3leslal L S CB’L:\ 5 Cusb Fope o )
Sk sl s Jgb s LEACHC 5 SWAP
e 53 LEACHC 5 SWAP glashl, sladas sl Y
Opadl s L anmslie 53 S 20 6550 5 ash
(Gl s iy 53 4 e5m Joidl ol 53 sl (Slas e

bl la ot le ) eslizad (©) 5 euw 5 dnmlis

Ly 9 3lse
ilaie 53 (g 5b Sl o S e ol8asl 03 s o)
Ve alols s e sl ol 23S il 55y Judil ol
Jradl ol by Cosloms 5o g o8 el (g kS
oy Selmw 23S eis> 5 3l e Jadlelr Ll &3l
a Glogsm 3l bl ol adlate Of e IS 55 4 L 0
ol i 53 33,8 e all mye e kS YAYOY Cny
OLS3 = 35 08 ot sl glaes o 2805 ally el
ool e e (10) ol a5 g8 ke =
ol as a3 18 eslatal 55e s pl gsaS el St
ool 53 a3l plonil s (pead L oS 235 plnil ) 50
et Sl B33 s pald (Jdl el s (g, Dliie
J=ls8 e s g A el L ST ol sl


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

EO A A NP U PR SN IV e
Qeee YVOr Ve 04 YAV YA Yoo A0 Y
S a5 gLl Il e Bl V0 e 5 e
ol (6 Sl adad sldes ol b e Ao S s s
Sadies S Sl 5 5l S e e b s Y Ll e Gl
LLi pl w58 Ol Cosby ()1aK &b dsles RETC
(Y0) Ll (s i 5550 sla sl 5 ol ls 551

N0 Y s plal (Sssdes colis s sk o
s OV) 558 wlgnal gy 5l S b &Y Sy e sl
o Shome Blw Vetee g ¥oVe 30 gla gee s
) A& sslitl kS i 3548

sloodls mlsul 5y Lo 2 5e lidl ga Sl
b s sl e Sosp oo Sy e ol a Ko
oyl bl Sledbl LB s clie b a L
il lagaas glos 5 (s (Zusbs adsl polie o De
Sl =l 5s 5 ¢ Seslasl (ilwand 555 oatsl 5 S
o eslazul J)uza}g;is b 53 558 eyl b e
3505 (Laslas) Lo sl gl Oloj 5 ilsis gla S s
S

o (S5 dund 5 &S LEACHC Jus (¢l 1 gl 5
Al 83555 $laesls 3oy S 4w (ol LEACHM Jbe
Jold Laosls 05,8 sl ol 5L 3550 odis (5,50
Sl SleMbl ol el St land 5 S50 sl zelsb
L bl s Sl aasiis bily) 5 S cusb) alsl i
el (Sl colde 5 S5 Sl el waasb Sl
SLs o 0o e plad G0y sl iolie (imn
L4 Scol(Na" ;Mg ‘Ca® ‘HCO; 'SO,> CI")
235 S Foes 3 B ) 5 glaGaes 5l (6515 i se
i (g Sesldsl (YY) sylbenl la jos, b ol&aslesl
5 S sl g BLII S 058 ¢ Sl ol s e dle
ot 51 sl U S e o 5 Jsls G (sla0 530S
b s s syl e SLIOY) SLKes 5 ke u s oS

23 5 bl gard sl 53 Cagby L3 sk 4
P L e
055 5= 3l 5 e slw 1200 Gas sl Sb (oo 55 )
e mlw VemY s 5 FeVe 00 —Fe clasas gl
sladd comi bl 4 odal Cos 4 S 450 .S oslizl
) e Sl WY Ges B S o S Loy 53 2 0558
2o el 5 e O 038 (il s Sl 25 e
slas Lol silS 5 Lag sl pH EC sl 5 13 Jsl
e Sl Sl g 503 23,5 I ekl 5 5e S gL
el 5,V Gl dlol b S lawY 51 658 5 Cusb
RIS

sl b 5la eslal 5l s SWAP Jis (¢l >l (5l
ado Shas ssly La 1l ol 5y b sy se Sl 4(:)"}1
S fops 5 Sk Sl i by e slaesls o3 (sl el
5 Sb a5l (6l ol die sl ol 4 o
o=l o3 edd Ol Jue Bl e abg 6 oo oS
el 0) O Kan 5 SO Jde g3,

035 e Sy geo 53) S glaw slias s LB ol s
Sl Sasdar 5 (S oMbl Jb ol 5 (S
ploml oo (S35 03 Jdon S Lapdpe i nd Y
plan oolid S Gla s 3l g 5 V0 Gas B il
= 3l e AV F Glls 2) Gee U ki s, 50 S S s
A Gl el e S laaY sl sud asiie bl
58 Ol Sl b (13a S a4 by e Jalse Y
Ny Ao (bl cosb)y) B dolile 3L cuby) 6, oo
Colda) K 55 s(Van Genuchten Ju Lgl_zaj:.ablﬁ)
s sl (S plal (S e

S Ad Jor i o bl cnl 03551 s 4 ol
plod Sl o255 Cns S 450l (o s S0 L
Loy Jime olilosl an Laasipod ol s azils » Y
5 (Hanging column) Ol 550 O s 5 it 0 i3 5l (6 ,Se g0

Csby palis (Pressure plate) (g licd atoises oS 50


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

T sl s3] 53 LEACHC 5 SWAP (glall; sladas o3,

(i) ol Sl o) S g gl 51 b S Cilises sa¥ plowd Slao s 55 ) Jsdr

SAR 507~ HCO;  CI Catt  Mg't  Nat PH dSmEC (a ) S Gas
A os oV (ST e

YYYXY O YVO/8 \/¥Y \YFY/e 0a/vVo AR7AR \OYO ARl Yy /4. —\0

\EAVAN \ 2V \/VA Fa2/¥ (NAVAR YA/XQ SAO/N A+ Y \AVAL \O-¥

YA/ O AV/+ \/AY YaV/0 A\AVAYd Y4/Y4 YYO/A  VINS YA/VY feVe

YY/NVO YA/Y \/VO ARVYAN YY/7) YV/¥ \YVIV VAP \A/+Q Ve—\eo

(bl ol Sliios o&ay) g 3l 51 b S i sLaaY (K50 Sleo g 55 .Y J sl

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

Cusb) ez Ao L L;LC— oo Sl o Sl Ges
) S sl

b b ys 3 BWRTS L
) (gr/cm’) B (a5l

YY/$ VAR v/& Yo/ 7Y d":’f'ﬁj =\0

YA/A \VALd \4/0 YY/0 A (’}5 YO-¥»

YV/4 \/oY Y5 FE/¥ Y o5 Frove

YA V1V \Y/ OA/¥ YA RE, Veoyes

S (EF) (Modeling efficiency) s S Jde 51
< 2 3 (CRM) (Coefficient of Residual Mass) o4ile 3L
(R*) (Coefficient of Determination) %3l — 354 ulis

(q) g;.w‘ oL GJUJ.«.M‘ LQJ.«\A 6‘)’7-‘ &L:))‘ db.:

Con g
Sl s glaa lacd 5 (Kb Slo s S
35 Jeadl ol ik 3 si ] gla el plomil 51 43
el sl o313 OLES Y 5 slad s

e 33 PYNV Ll S 50 53 G nSle

st e slasls g by e e

7Y

JAL_JJ Laosls O}JS e 93 ol ol ealinad Coledb 39,9
05,5 oy 53 Al by S0 5 bl e 5 sl
Sl S0 b aS cd ll ST s S 5 55 bl
OK';«_i\ 00 25T ge jLﬁ el?_:- )‘ 45&),&.:1 6\;. oslazul 340
VI TE R EW P PO PR VS PN P

seld |l adis «oledbl 55,5 sla b 0ds esbel L
S Foms Gopd 3 Cashs alie b LU 53 ol ol
wﬁ)l} wLE.A S48 ol dﬂfe)‘.)u\ ﬂ)U.AL:

oSl Hds jasls bl e iasn opl s
2>l (RMSE) (Root Mean Square Error) Uas 3o


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO Jb—qb‘/c‘ga AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

6"‘“‘.\1 6‘)’.’ ol 6J.;S/ej|J$| CL..’H ‘;i)}).)g.h &:%‘Mjk‘hés 6\3 grL'.a— u:.-’-_,,f Oly Jde 6‘}.’ okl dnlno 6L&JJA|JL; A JJJq-

4.9)}6 S M‘ o
K B he (cm) m n B 0, wY Ges wY ol
N O N S PR TINS S IST TS O RO
Jue sla pual sl
Van Genuchten
V4./Y —7/YY A& VAN /A v/0q WALN o/e) —\0 \
FAIYO -4/YY NYY WAY4 \/Y /00 +/¥4 Y \O-¥» Y
YV4/¥0 -Y/VA Y\V/fY  /OF Y)Y o/e Al AR ¥ooVe v
14741 =¥/¥\ VE/YA /Y¥ \/OY o/ Y +/OY o/eq Ve—\oo ¥

Vo) sladsd 5o o5 e alie I DILT LS 6l
ol oA 303 OLES

L cmsby cmul andl s SWAP Jus oS 555 0 ala>dls
S AEG e 5 il il 5 bGes 5 S F e o
et s o SLE e s O S w4 ol
Lo ges LEACHC Jus ¥ S ulid 5 oS Jb s ol
S Selol Jlas 51 NG St 508 55 1y b sl
Ll 03 ST s e ol

S i S s U 5 ol 0Kl SWAP Jute s
)03 35 s LEACHC Juco U aslin 53 Sbs 550 530S
2L Loy LEACHC Jae 3 55 e S Jwsl b s G b
53 e JLasI SWAP Juis 3 S Js s il 0l
315 sy S Gee 3 Lae S e Soglize alols Ol
Siie 53 LU ol ks 4 Jlals s Wil e alles o)
slaa ol s 5 S e ) 55l 255 Cusb
wdls Jioe ol gl 3 3 gl U (St e
LaaY Colbes 3 oles Js 4 50 andlas (5l 5550 5 3L
el azils 36 s 53 LEACHC Jie (glacys sitome

WQM‘J‘M‘JMJJHQS‘J—’)P)J

Fop 23 SAR (Sl 355 o poes (BC> ¥ ds/m)
el 5y S Lol Gel 5 cnl AF/A L ol
30 S pl ol s (gluaids (SAR> VYY) asde
RCO PR WAPISUN. S (g V|
(=2l CBL"‘ H’w) PR iy ARG gy ('-“)J-"
Slm 3L 3550 0 diSEMol b gl O Slde
L (sl5 M e do s d5le) o5 S G 03l alS
)\g#uﬂ‘dutjﬁjswdij»
Jde 55 masss ool po b e 4 (YY) Col 4 §
Silwand &b .S LEACHC 5 SWAP su_ asl i
Wealls Glae sz Ll 53 SbE s 1y ol 5 T oS
3l edeal Cws 2B L bdle uhy mls 5 eld ol
ol 4 S 55w lie 540 il Glas e O el
L o =02 528 Ol i sl ol aslons sla el
5 JeeS 1 sba eyl imea 5 RETC e ) eslind
Loy sl ods (6 - Sosll plsl ) (SJssan Sylia
FEEIRCENPEECY SN PN PSRt (W ALY
Sdds ol s i polis gl 55 Cosby el (6 S5l
AS ol oy S 4 S Lo ol s 4 LEACHC 5 SWAP

£Y


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

T sl s3] 53 LEACHC 5 SWAP (glall; sladas o3,

0.5

0454 y = 0.7347x + 0.0992 e
[ R? = 0.5478 * .

o
=N
L

0.35{

=)

w
£
A

0L (A iy (a2 Sy

0.25{

0.2 :...:....:..

0.2 0.25 0.3

0.35 0.4 0.45 0.5

[X™ é)ﬂ.ggoj\-\i\gaeaéq‘,h‘)

DILI les ;3 SWAP Juo b odd o i polie ol 55 ez Cagb ) odd (6,8 05lhl palie anglin N S5

0.5
L ® o0 i
0454 y=0.6136x+0.1885 & e
3 2 — ’./
o s R% =0.2994 &
-3, * *¢
I 04- .
1 °
i I ¢ ® -
Y 0.35 4 o
4} -
e AETRIP-ES y:
1, 0.3 - P
g 43 ~/’
0.25 4 g
P ’/
[ .
0.2 L : PRy 2 ; a4 a4 ; 2 a2 2 2 o o o 2 ; P S N Y ; 2 PR Y
0.2 0.25 0.3 0.35 0.4 0.45 0.5

bﬁg);bj‘ﬁ‘g—‘»‘:‘é"k)

D1L1 )LA.:; BL) LEACHC J.M L. ol rl_.'aﬂ ﬁaLZ.o ﬁ‘ﬁ BLIW C,..'a}b) ol 6;9)‘&\4‘ J.g_:\.z.n w\.t‘» Y JS.&

Slaesls an U b e slagsloeslu dadie s
(2 ol b (SL aligs polie (e sk 4ol 2555
PSS Hsb 4 0Ll oS 55 e eslinul SWAP Jus Law i
s LEACHC Juss 53 L 5 0l &35 S Jsb rL«J)b
e a8 J s Sl SU0L g5 Ol pled 3 0L

3,05 dde 5o A2l adll s (ol By cl (Sew S b

al

Y8 W u_ﬁ:;u,l.:a” 9ol L;ﬂfaﬂ.b\ C,.v.]é) ﬁbu.a L;LAC)V.:.»
Sl il Ladae 513 glacys gdowe 31 30 ol S
0L =~ 5 (Hysteresis) < sb; Al s 5050 Q\J.;‘U Ja
ool el oS shae Ladie 55 a5 Sbe Oles 51 O (g ams
Yo G i Ol 0L o e il e b eilSe

Gl S oSee Bs s ok 1 3540 Jee 5l day e il


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO Jb—qb‘/c‘ga AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

JL@'?: 3 LEACHC 3 SWAP Jde 9 Ja.wj ol g:z‘u:r-l 9 C‘a‘,b) ol 6}.’5‘5‘“‘ ﬁéu.a ds 20 6‘)’.’ dJLJ 6‘-%;4-‘5"'3 ¥ JJJ»P:

bl e

R CRM

EF RMSE (%) slesd

LEACHC SWAP LEACHC SWAP

LEACHC SWAP

LEACHC SWAP

VYAV LO¥A VY VAT
VARR * —/\Ye * cALR
+/¥Y0 Nided /0 FY v/ YY 2/ VO
2OV < /00Y — /2 8V v/eeY /YWY

/FVY VE/VE PIAYA DILI

« \#/e Y * D2L1
VAl Ve/EAD £/4Y¥ DIL2
OO+ Ve/80Y NYZY D212

el oS skt (g bl (gl astls denlos 3 ol oslized SWAP Jue 03 S 0,8 dul 3 3 les cpl @ bogy o Sledbl 51 0 g o

gl e bl S Do s 53
Sldalize o Gl & Cad OVl ol (5 863100
Cyse 53 9 S5 e odmew ldali e J.il_.,o sl b
Bl Slalice 5 Ua it o OOl 03 555
EF e Slaalie 58l 5 Sltalin o OO 4 o
ol 51 S 55 0las S e e Sl s e &y
s & S35 BF ol SWAP Jute il 5560 ¥ J sl
S 0L ol 30 Ly ol S e ot S
e el SWAP ke b oupby Jpd b6 i
51 a8 o jlas plad 3 5§ LEACHC Juo LIS o
s KoL s i 4 o3y 6 palie s clanl SWAP Juto
ek, 5slie LEACHC Jus 48 vy o b«
Yol s slasles 5l e S P sl s glasles
oals bl LS e g b el Dl 035 sl S
3o 7 slasles po gLl b 5l S e sk
Sl i 53 s il gl 5 5 ¥ slasled 4 o
JeeS 2U el o oy Slde Gl 4 Kooy b
¥ ol s sl 3 &S el gl sk Jlge
A5 e el pldl o e sb, S s oS s

Al e 55 Jele

5 5 3 53 0L ol S b by s s
238 Ol sy 4 Ll 5 pas Susb

Slaesze sbaesls O3 G35 28 5 Sk ¥ e
ooy s, Se3lul s dde s i e slbasle s wls
slaas i SIK(h) 5 6(h) Lol Jlas )b 4l il
asoin g 53 ahd 53 4 3 5dome &S S e, B L
3¢t LS Gy S s 4 Sl e o 8
@l e o Sl A3l 63,5 Bl | b sl
S plS o sln 5 sl o sln bl sl pasls Sllome
el o SL1Y Jsdr s S Hsb 4 bdue

e O U 4 U5 oS s e 0L RMSE e
ol (6 Sl e 4 el ol s p3lie SO
203 a sy il iy U eSS ol Sl laih e Bl
S das o 0L 55 Lasli cpleld albe slie 4 x5
a Sl el el ) e sl i SWAP Ju
B 3bLs u> ;5 55 LEACHC Jue (sl RMSE sl
el J b

e 4 G ) sl (g5 4l 3L BF i de
olal 48 )5 53 IS e aemlie Slalis (Sl

ai


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

T sl s3] 53 LEACHC 5 SWAP (glall; sladas o3,

531, SWAP Jue &35 LEACHC Jus «S ol L
Sl g bl an Js sl Sl b s
b YLl 5 Led (gileand 5o 5385 lapuslSa
SWAP Jua b avslin 53 15 (65 gl 4l 5 St Jgloms
SO doas ) oS e eslinad el il S 51 S
ol (6, S o3l oalie 5 ) Asles law g ol o i olie
sl slsels oo b o il plosl ool g3 a8 das o 0L
oo Yyl 5 a8 56 W5 e A 4 b St
Sl Ger SIS 2 5 sl e Sl ol o g
s ol sla sl s (6o RS s b s
Sl YL (A33L 6 2,8 3 e S sl 5]
Al s 4 ) 5i 2l s O G aas
Sla et plad aabows Sl ol s O Jsds
Jis 55 Gl I Do s basles 351G a sl b
e e R -,
) SWAP Jus 5l ;2 LEACHC Jue «Couy 350 (5 el
Iy el (S o3Il 6,5 piolie andl s (DILT Loy (gl
Gladdee 72 odd u i polie alie il Sty
s e 0L ) dles 4 i |, SWAP 5 LEACHC
55 ) adsles i 5 ol dnles (bl lajaxls Ll
.QN\)K..J:T@;,:)f Jde 53 b anolis
Olis il adm o ol 3l eal s 4 Sy
35 S (58 Ol Sl o5 3551 Llazadl s adis o sl
LS L oplpl il andls odd (g S o3Il polis b anlis
o Sl ad (dm J e 03 Al Dl s Dds OAS
L T B e T
Sl s S Sy DILL [l (sl daid Sl gas 1)
Sl aanle ) gl 5 el s bagla gl 55 bajles ple

el ok 6510 5 T sladsdr 5o T goas b

6 S 4o

wdly Jsd B a5 Jde 55 oS das e DL w18

70

L 5L 5,505 ol Jae led sias 0Lz CRM lis
Sl e alae . cala g, SeslUl b anslis 53 50wl
o CRM e p3lis 5 Jie j2eS 3,50 5 sias 0Lis CRM
JJ_ﬂ DL &;‘_«NLQLEJ_:fe‘)‘Ju‘ “ s:mu Jv\ﬂ M J)_}TJJ Lf&A
J.ibuﬁ LJJ_\.:;& OJ_:J Y JL.Z L 45 )j.b QM LEACHC
e cpl sl ol S0l alie 3 VL el o i
il 533 glasles 53 LEACHC Jds Slalie 51 zén
L b Q)L)SWAP Jv\ﬂ &;.«J ol Jﬂ‘bj 63}.»—U)j)9
P il s slasled 53 5 min 5 Y sl s e
Ll 03 S S S S )

S =Se3l0l isLie SWAP Jus 35 Ry i ulad
&;_-‘ eéj MLEACHC JJ_A )‘ J_:.e_: b g;_vj.b) Y A
DL, 5o 3l & 4s LEACHC Jus R' uslhe bl
w‘a);wﬁ J}JJ;G%J})) b @}L)ﬁ:\fu

Lgl_hd.k_p u_ﬁgdl.:a” cCa_g}.]é)ﬁ n)‘)&& L JSS A@L;;
op 3 amdllae sy G pl g 50 olad s Aol B
Sl eslial L Lajlass adS 55 o il O Goes 5 (6053
Aol Cws 4 ) adslas & 92 4 Curve Expert )|J~_élp.'.
odal S ay gl ss povwe S35 &S ol 6l s O A
Slestiral U zalesl dsb s S Fops Gogd 3 yb psbas
s Bl s 4 b yles s » Sl s dslae

A

/(ECf—ECeq)_ /N
(ECi—ECeq) _(D\/ )+~/\a\ [V]
DS

S S Culda o5 5 4 ECeq 5 EC, EC; alslas ol 55

5 4 Ds 5Dy s S ol 5 ple sl gLl o jlae
(5J—Z§°)|"\-" J.:Juda e ol S RN &)&'AT g_JT (o
Jae 93 baw b odd oot polie ol s S (558 el
osly OLES Y IS ;s DILT Ll (¢l LEACHC 3 SWAP

RGO IS WA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

50

dS/m _ . e S

\YAO OMU/CJD AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

y£1.4321x - 1.6718
"~ R*=0.8075

= 50
* s’ * L
. !
. v 40 4
13 30 +
A 1 214
y = 1.2686x - 1.8692 | |
R? = 0.9038 E 104
7]
ko] L
' 0
40 50 0
dS/im_ el 5, Se3lul g 58
120 r -
[ . 7
100 Yarv ki v
[ 7
80 ': /'
g .
60 T .

asim _ .s ot o5t

40 4

20 4

7/
y = 2.7104x - 13.521
¥ R*=0.6565

0 20 40 60 80 100 120

dS/m _ ol 5, Se3lll (g e

dS/m — oS L;J,:fnj\.b‘ L;)}":‘

\ d:bu 9 (C,....ab \JL') LEACHC (%YL:) SWAPJJ.A L3 o @ﬁd’;‘-‘-’- ﬁ.ﬂ.ﬁ.« ﬁ‘ﬁ BL) 6)}.5& [ % 6}:§e5|.ﬁ| ﬁ:u.a 4......3[3./: A JS.I:

DILIJL«; BL (' La

\ doles sLEACHC ,SWAP 6L«bd-\.a ‘k.w‘,.? o g;'.’."ui'::‘.. 9 Sogs o 6}.’5‘5‘“‘ ,_,;L:'u ds 20 6‘)’.’ dJLJ 6L«=da.'5-l.$ 0 JJJO:

byl e S e

: CRM EF
R RMSE
b
LEA- LEA- LEA- LEA-
Vool swap V4l swap )4l SwAp 4l SWAP
CHC CHC CHC CHC
VES WA A —OF Y& Ve SBOY e AT ABE00 OV VINMD
VA /A ALV R ARYLY e MDD YTV + DoLl
VYA VAY S Y D Ty —dAR A0 08 YRRV YAYYSERY pyps
VOA AR EE Y Y YT DY N 8 VIAD OOVY VEW pops

sl oS sl @uiéuuﬁuwwﬁ ol oslazul SWAP Jde 03 S o, )8 gl 3 5o ke ul 4y bgy o Oledbl 51O g ¥

55


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

T sl s3] 53 LEACHC 5 SWAP (glall; sladas o3,

aeb 5 Sy 3l eslizal b 5 Jame 53 Sal b oS 30 o 8
S o agaloee | 5ee

o S| e e S s e 0L s JS s
93 Logasen (658 0l (5,803l Lislie 5 idde s iy
Ladice (S #oa YL (60 5-5) o siml 4yl Jo e
e s A ) S 0 s L) Ll
e 4l 3 S 51 ol ol e
2 Lajles e Sledbl ool s 38
3 r\uﬁ): Ol &y a0 S (g g
Sl (o5 0 sty 5 ol (S o3l palis b sl
AT,50 suas OLis LEACHC 5 SWAP Jis 55 Loy
Fop Sosd SR (e 3 Sladslas i 5l eslinal 055
Sl S

Lyl 5 el s @ 5 b Al 5 S el L
LoJie ity S i (55 Jloie b BLE1 s S
Ll o onl 52005 0k 6 Sl ool b (5 it Sl sen
il a5 LB b badde (55,5LS slas )18 L5 5l

3 am e il o 1) S s sk
55 a3 s LIS & SVsles eld o ol LS o i
s el DSy S 53 O 28 > (il gl ke
oo ol edls 4B 5 LS o sade - sl s
SWAP Jus |5 55 5 ool Oosline Je 53 ol 53 SVsles
e S o s a1 (6 e e ey a2l 5
Sbe s asby w5 5 OS2 wsibeand 53 SWAP Jus
b=« LEACHC Ju_s LEACHC Jos 4 s
23 whed gladl b iluand L BLSSI s &8 plas 5
22 S mls S s ot 03 sl S b
sk Ly ol il 35 ) SWAP Juta b i
JLasl edds alis WKA aw o 3O Sl Kol asds
Glaly IS5 plrale 5 oS (F 48 o sslisad 230
TDS Jsdos Aol |5 sl 4 ) Sb slons 55 557 50
Aa3 s o3 s gt 3550 (355 e 03Liel SWAP Jis 3 5)
o bl il o 1y SUs Uy los e dslas (F

A e Len S s 5 el U gl 5B lal s Lo

oalaul 3,40 cLA

ctﬂjd)))usu}d)rjlﬁcw .)a_ﬂfl)b 6&6))&&);))‘@0@4@&)}3 JL@_: L)L.SU\V/\' Ccf:)a.:‘ 2

ANAT (N 0 e

Sl S ppde aesse Jaul 5 s Aol JLESIAYVA L oslarur . 5 Sl i c(Sgmpn B cp o Sl b Hasliad Y

Av-4y: (V)Y

iy« iSes 5 (olol Al w8 4l OLL .glas 30 05031 L S Lls36) 55 gbadde oLl AYVE 5 (s 05 ¥

4. Ali, R, L. Elliott, J. K. Ayrars and E. W. Stevens. 2000. Soil salinity modeling over shallow water tables. I:
Validation of LEACHC. J. Irrig. and Drain Eng. 126(4):223-233.
5. Black, T. A., W. R. Gardner and G. W. Thurtell. 1969. The prediction of evaporation, drainage and soil water

storage for a bare soil. Soil Sci. Soc. Am. J. 33:655-660.

6. Clemente, R. S., R. De Jong, N.N. Hayhoe, W.D. Reynolds and M. Hares. 1994. Testing and comparison of three
unsaturated soil water flow models. Agric. Water Manag. 25:135-152.

7. Droogers, P., M. Akbari, M. Torabi and P. Droogers. 2000. Exploring field scale salinity using simulation modelig ,
example for Rudasht area , Esfahan Province, Iran. TAERI-IWMI Research Reports 2. 16pp.

8. Eloubaidy, A. F., S. M. Hussain and M. T. Al-Taie. 1993. Field evaluation of desalinization models. Agric. Water

Manag. 24:1-13.

9. El-Sadek, A., J. Feyen and J. Berlamont. 2001. Comparison of models for computing drainage. J. Irrig. and Drain.

ASCE 127(6): 363-369.

4


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.24763594.1385.10.2.5.2 ]

\YAO ()L‘J....:U/c‘gé AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

10. Feddess, R. A., J. C. Van Dam and A. Hamdy. 1997. Modeling of water flow and solute transport for irrigation
management and drainage design. Volume 1. Keynote papers, Water management, salinity and pollution control
towards sustainable irrigation in the Meditranian Regions. CIHEAM International Conference, Valenzo, Bari,
Italy, 22-26 September, PP: 145-179.

11. Hagi-Bishaw, M. and R. B. Bonnel. 2000. Assessment of LEACHM-C model for semi-arid saline irrigation. ICID J.
49(1):29-42.

12. Hutson, J. L. and R. J. Wagenet. 1992. LEACHM (Leaching Estimation and Chemistry Model): A process-based
model of water and solute movement, transformations, plant uptake and chemical reactions in the unsaturated
zone, Vers. 3.0. Department of Soil, Crop and Atmospheric Sciences. Cornell Univ., Ithaca, N.Y.

13.Metha, S. C., S. R. Poonia and R. Pal. 1985. Dependence of different exchange selectivity coefficients on sodium
saturation of soils. J. Indian Soc. Soil Sci. 33:15-19.

14. Prathapar, S. A. and A. S.Qureshi. 1999. Mechanically reclaiming abandoned saline soils, A numerical evaluation,
Research Report 30. Colombo, Sri Lanka, International Water Manag. Inst. 18pp.

15. Rastegari, J., R. Amidi, S. Saadat, A. Khorasani, F. Dehghani, M. A. Mousavi Shalmani, T. Mostatabi, A. R.
Okhovatian and R. Vakil. 2000. Sustainable utilization of salt affected wastelands and saline ground water for
plant production. IAEA Project (INT/5/144). 39PP.

16.Reynolds, W. D. and D. E. Elrick. 1985. In sito measurement of field-saturated hydraulic conductivity, sorptivity
and the o parameter using the Guleph permeameter. Soil Sci. 140:292-302.

17.Reynolds, W. D. and D. E. Elrick. 1990. Ponded infiltration from a single ring: 1. Analysis of steady flow. Soil. Sci.
Soc. Am. J. 54:1233-1241.

18.Robbins, G. W., R. J. Wagenet and J. J. Jurinak. 1980. A combined salt transport-chemical equilibrium model for
calcareous and gypsiferous soils. Soil Sci. Soc. Am. J. 44:1191-1194.

19. Smets, S. M. P., M. Kuper, J. C. Van Dam and R. A. Feddes. 1997. Salinization and crop transpiration of irrigated
fields in Pakistan's Punjab. Agric. Water Manag. 35(1-2):43-60.

20. Szabolcs, 1. 1989. Salt Affected Soils. CRC Press Inc., Boca Raton, Florida.

21.Tanji, K. K., L. D. Doneen., G. V. Ferry and R. S. Ayers. 1972. Computer simulation analysis on reclamation of
salt-affected soils in San Joaquin Valley, California. Soil Sci. Soc. Am. Proc. 36:127-133.

22. Tanji, K. K. 1990. Agricultural Salinity Assessment and Management. ASCE, New York.

23.Thomas, G. W. 1982. Exchangeable Cations, Method of Soil Analysis. Part 2, Chemical and Microbial Properties.
nd ed., Am. Soc. Agron., SSSA, Madison, WI., pp. 159-165.

24. Van Genuchten, M. Th. 1980. A closed form equation for predicting the hydraulic conductivity of unsaturated soils.
Soil Sci. Soc. Am. J. 44:892-898.

25.Van Genuchten, M. Th., J. Simunek, F. J. Leij and M. Sejna. 1998. RETC, Version 6.0; Code for quantifying the
hydraulic functions of unsaturated soils. US Salinity Laboratory , USDA, ARS.

A


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.5.2
https://jstnar.iut.ac.ir/article-1-543-fa.html
http://www.tcpdf.org

