yyay uLu.wo) ¥ E)LM sY 5)3.) ‘U‘f‘ Lgb.Jo c.tL.o sw!o w) .Ia».’x.o
FFA-FF+ oo

53l 5y il O sy S| Juol 8 9 S cdb L5T b3l
2ol s gladue 31 eslizal b yluly s,

*@.o.g.g WY c‘éb‘j‘;oj@ aily 9
Olden sw‘éﬁﬁ a\f..i'é\: 66})}\.&?{ RCEHE) ng oW 03; 6)35) gsjadé\é A
Olbea b Ao » o&iils 4‘5})3\..35 RCEHE v oo 03; sbolt LY

(VFAY/E/8 g gl sl = FOVNY/TY 3l 50

M&

ol Bams el el Bla L cadaculre sbosls Cono | Glaebl (sl s iy latl Jlade daloe (B9, (2 e et
Jome ozl eolawl b oglae <8l b slaS> 0 NaCl sl b, sole (5 3y Lasl oylpe n Jl Jolgs ).ul; dalllas o oo}
39 Sl CXTHIT (g S (g, 005 b jLastl - plralr Uslee > 5 Gogireals 0058 pleS e (29 Sl el Jliil oglice
el 00 5 Fe YD claJsb Ly S pia ¥ o Sglite Sl oS 5 £oi F L (damsgio b b dnlo 5 g0l dule) ko 5
S i 6V §l gom 5 JEwle ol o2y o e gl 2 ekogjckes YIFY ol ke L NACH gl oo, s oolic
5 0nl e Ll 6 i Ll e oSS il o s Uil Alols iyl L oS ol olis sasliamsd; gl b colas ol U5l 4
5 e slac Bl I iy oS e lac il gl dsle by, g5 5l laz odaliensd (@) (5 dy el oo polie rizen

1 oyoslhe ks CXTFIT o8 1 e e diges Jsb ial3dl b s aloSs e Joe Biges Jsb idnS b aizman ol (slailoails
il J50s Joe 50 b (lalim Mo Bl Sslis g eols oy 58 Jos 5l o> gl eVl plod 4 aims oo 451,

CXTFIT «ogiyeals 08 ol s oy Lal (Sl ?‘3@3‘34-:-15

Email: Omid_Bahmani@yahoo.com cAVAAYY - FY - yals: Jotue Boiun g ’



IFAY Gl o 55l FY 5,90 oyl o) (b @olo (b oy ) b fo.

Sl et Jhz elraly el o
S e Olal Jlisl e S z,8 5 s o
4zl Jolovl olse =5 > Jule Sty 8 895 oo
Lacdale cglis 1, a5 ool olile s S 4o
L a8l sl olge .l 00 sl S Jalmo 4o
L 0090t dn aa g God 31880 8 8
Oley Oz wibiee (SoiSy (Jolome 955 S >
ol sl s ool L o 5 g0 o U
Bybordi, ) 05— 55,50 pb (Sau—icu ol 3
(2006

a8 =l el s JsSse (Sartsy S8
Lulid 0 g oo g) S 0 gl e Jsb
DS e ald JsSlge (Fopisy p o lasil el
2 Sz L Jeb oz o L o jlasl
2 ke Seadle w00 &) (Ol p d9ee o)
Sy e b (Bl ) Ll sl g5 i o]
(Bybordi, 2000 ¢l xS 4

"BTC wsy S

9 (Co) pasio Sy L clale b nbe o5 o
1 35 e B3 g 5 S Jlone 1 Sslite
5 Sxlaez ol ebedl G Sl g ol Sl
Obey L oS 5 (nl 45 358 o0 onaline oS 45
b ead@, 5 mbe Coledyd g b (oo S
Sloaslacwods gove 09d 0 99290 S Joloxe
©) szs5 loy o ;o )50 83le e il o)
s ) U) 55 oo iz b Gl i
30 0= ohale Lo o ol j0 0ol oo 4
St Ly 5 Sl grad o 42 (53555 Jolons
ool LLSI(U) SLs 7,8 5 Jo poe> 4y (S50
s, sl g S (Barzegar, 200is g0 oo
Lol S s el Uil calies slacdls ol

S > (il (mia) Dl Gy 25 >
S o o o) (Glanl sV il pasTy
) G P b S8 > (g Ge) ez
03 oo)s—l (o s—oio) 639_3.31 é_éo L oS, 50

4. Breakthrough curves

dodda .\

St 50 ol cdlad Ao 4 S sla Soll
Wb oo S ) Lo 3)ly (S b g (55)9laS
Wgb o Syl (darrmetin; S 9 p o
slao! Caow an Sl Laoa oVl ol s
ol 3l oslal 5 09 o ooyl (Fogll s (o
DS (o )4y (Sl R slacasgae b wlie
5 s Bble Gialay 5o 6sls 5 el (005l
2 otes Jls Sl (i gl sun T Jalse
9 ok W harmelen; gl Cupe
S iy 2l sloshes 80V Lilse ol
ol Sl sy oy 5 i slacasls) ;|
09,5 55 4z OlsS o= 1) Olse 5 2ol o IS y5boas
el (o) pdslceS 59 Glubl) pdyeas s
P Sl e ed 53 pincS S dlee S
S5 3 2leed S UsS sla STy (5,
LslS yonn Jobo y3 o] e85l 9 008 oo )8
5 iz aile alaanl s o b STyl sd oo
9 St g Pl e Som ol ol o b0
3ol gt oo ;Sogdr Lol g (glans]
s g oo by, ool i Slulay S i3l
s oeSea igh o Glj ol ek s o
Sloads S5 3,Jg a5 xS slen b LIS aiile by
O3 5 (5l SB s (s Wsd e g5 O
2 el 5 9l5e 605 dn b gasl slp Slo)]
.(Bybordi, 2006 &1 - Lo 4 S
ol Jobd el Jasl )3 S5e slapunilse
5 JNge' Sz glmale Ly (shosgs
el Blgy Sy 5l setae ol L;;:_;[g_o‘”)m|
WS e Som o)l OB IS cl Gl (o9
sou¥T sole S 1y, Saslal L .(Bybordi, 2006
2l dsgay o3l ol S s (59, 2l o S5l
bzl g5 ol @b ol S B e
Cortis &) 555 0 4285 oloal> S 0 o0l
.(Berkowitz, 2003

1. Convection Flow
2. Diffusion
3. Dispersion



£o1 ol JU oo 51 oot b Sl by 83Lo o6 by Lol sl mo 2 JUSH Jolsh 5 S5 b 5l 3]

I dieu 3 0p chls

(Barzegar, 2001 ;| J&) S 5o il JUl e sbacdls gl p a5y g S ) S50

a=(D, -D,)/V ™)

Sl Om) Fi5— J9-Sgo (St o2
L, 1 o]y ol Sglite dilise glass
JUisl idoles 05,08 o Ll s enfls V-0 g0
90 45 el ot e S giie Aol SO O
o daly e o9 () O 5 (O Jiae e
6ol slaclss> SYolre g9 (pl 0 ls (€) cldale
Cewd an Loyl 5l oty Olg> Sl sl g aiylo
i 25 e (55 y0 bl pB g adgl Ll s bl
RIW)

2 ye @) Akl (g bld leslil b
DG g0 By

C X—V.it N X—Vit

— =. np(erfd =—— |+ exp — | erf ¢
c {*ﬁ] ‘{D] Evﬁ] ®
e 45 a5 (gl Jslseie Lo e 4o
Lo 5 (L) igad Jsbo poin b oy (s (Fanin

Ol o wasS eS > ol polas Coow 4 (1) o
Dedso b p) Oyg0 4 dloles

C X—Vit Xl X—V.t
—=.s(erffg — |+ exp— | erfc—— w)
C ( {v«/Dt] ;EDJ En/DtJ

)-:—MMJS—E)QMBX gLIa?-(':’l_’M_AerfCAS

(CDE) ' ,Laxil - sloals Usles oSy p,2
(Gillham & Cherry, 1982

oC 5'C oC

= DL - -V —

ot OX OX

A_>|5)QP)_?MJ_3J9MQ.B.L&CQ—|JQAS

ezl co s DU M) s Jsbo X (ML) x>

Sy bwgio Vg (Job Sur 50 (Seelinsg oee

oS cod LT S 2,8 9 M5 S5l 0 O s

Cewd dn SIs 3 5 cwyls S s oS

n
3 bt sla STy ;500 5 gy la ST
&A—AL—’\}S)M )Lw.u‘ w)m RGO PR WA u)f )k.’

M)

D9bee Ol ) eyl 99 Alwgay
D, =aV+D, 0
D L) Js5bseis baroe (5 08y )Ll s yo @0
Jos b jo ol (J9Sge (Sonidey o

em/s) -0l iy slace s el (LYT)
)_3|).3 U—‘ )‘J._a.n ).:.>-l) LgLQu.c).u )99 DL:(X.V )L.\..O;o
L a5 .(Gillham & Cherry, 1982 ¢l D=Dp

gy Oyged [0 Gl e ¥ Jgeyd 4 axgS

1. Convection Dispersion Equation



IWAY Gl F 5,lels Y 5590 (ol ! b pobo (b Conn y buzo foy

Biggar & ) oesl cews au (g )ls jmaiges e , o
5 S > beo (6,500 gy o (Nielsen, 1976
YO Jobo Ly SLs slaygi 1o Sl Gis
sl SIS S0 6l e gile 0,8 5 e S0l
Sl jelaie (s d (w0 Sudsh jgetige b Lol
5 CXTHIT o5 3 ol Ly CDE dlolee  Jolss e
STANMOD (5 581, &y ,s INVERSE cl>
Jome @YU s bamsyits Jol> b as >
o o el ;3 (RMSE=11 /4 g R" =-/Aav)
L g ,o (Nir et al., 2012 cusls s pdy Lacs]
Slwle S S5 o Obs,) deda DO 5 solasul
g 0 Ao Soligog e Ll co o Jluie
Joa—o W CXTHIT o5 i a5 o
c sV fyms ol b i s, STANMOD
<[+ 1, D Jaie g cm/min « FEAY |, cdaie Ol
sy olzs (R'=+/3) Js—d s 2B Ly cm2/min
(Pohlmeierat al., 2009
Sl ColenS 92,5 63 &S > Slp Vo e Jlo o
ol e cll> o 1) CDE doles lawls S o
STANMOD Jo_s ,» CXTFIT oS 5l eolizul L
V<%<Y. s 4 0l s gl s o

I SS e gl Tvalue jlose g 95 i Sl
Jloie 05 S& plp PBlas sudiaculxe sla 2ol )l
3lg plad yo 35 Joo sl oadidnle RMSE
Hwang & Lenhart) e ils «/+ ) 5l a8 5 lake
ooliul b (53, 9 52 &5 > 60 ey o (2010
Joa— ;0 CXTFIT o5 L, CDE Ll J—>
o as ol sl mls .ol g5lwans STANMOD
g e il YA Jsb laseie b SB g
PSS Gl g Ay S (59, &S > e Sl AT
Slerzlw YL (i il eiomen 055 oo plox]
Mahmood-uby sls L isl, o oS > 0 SLs
.(Hassan, 2008

Silp ]y plej (b e sk g ez gl
e aizeds 3 e St Dl JLl
(s i sl jlade deule 6l <) (2 el
oo 3l bl gl Gialael calises oyl jo

5 = S5 o ol s e bga Vg ol >
— el Aol sabosls a5 558 dolee .ol 7,8
Lo ialesl 31, o5 @S waul (CDE) jLis]
4 OSen Su3elsds ol 5 gludl slagsin 13 (b,
o=l o, gl oo ol iaul ssls s
O PRV R AV

aoloads avogs Jlglyd sl gy D dcwle 5l y
dsle Jg8 BB 30 L1y DL ylpee lgs co a5
sl - olsals adsles 5l 1 b by, ol i
i Slge o > BT gl 5 wilazs IS (CDE)
03, LS 4 (e 5 Lol o (lasl) 2iSTs
pleSez 4 OloS o Loy ml dde il g oo
«(Fried-Combernous s LS _a 3 (Brigham
SWMS- sla Jos —izmen g (ThOMAS ulogs
Hydrus1D CHEMFLOW (Cfitim N3dade.2d
3,5 o,L_sl STANMOD 4 2dfatmic Hydrus2D
(Simuneket al., 1999; Simuneket al., 2008
sbados 4o Ol oo oo ool 0 Foalic dlox |
5,5 0,5l STANMOD 5 siyeelS — 3 oo 5
la e ol 5l oslial b oaisploni] slajigis 5 o
A ) e 4 Sl bl il o

sleola I L (Kirda & Nielson, 1973
S 5 ytosiln 4 Jsb 5 VIO S5 b slagysi
)V osa 8 |y SIS (i Ll Jake ol o,
Maroufpouret al., ) .o5s,51 cws au e 5l
& i lal i oS Wogw ) 4 opl 4 (2006
s b il 8l U glauls slasts o
PRI U F PR E V- SRS S N FEPI PR NG Y
S ols Glis g palS 8 9 pleSsp (25h) Joe
izl pole (Vs b JLisl Jolsi o
sleJoo sl ool ul b (Koo glaule slaS>
ol e L (g loline Oglay g 090 LSS )55k
.(Maroufpouret al., 2008

&iws ;o CDE Jos 51VAYF Jlw jo oipgh o
5 anllS &S > 051, ol STANMOD (¢ 58 5
Lo oolaiwl (6,8 V0. deype SO o ol
ey c0doddlive polie p Jae iily 5l eolaxul
&l 1y ) i1y oy 5 (V) S8lie po O 25 >



foy ol JUis! gy Jowo 1 eolaswl b Hlasly ©boy soke (6 pdy )Ll oyl o JLEG! Joled g S5 b ).qi: <Ly

Sl Laggin jo o gile 8 Fuile b2 Llys
4llds JB (S g 65, by col as sl
b g 6oL duls g4 90 5l laalg) 0,5 5 (gl o
FL e e VO laasly lad by awgie cdl b
6ol Aule Jol dges .o oolatwl Sglae oS 3
Ao, A dgd (ool dwle U lawgie dwle ws o
ol S gas sacboolaiwl glacdl () Jdls
BRI B IR YIRWSRYL FANPRYA R WY B SRty A ve
L NaCl (iaSTy oy500) ol Sbs, sole baygiw
Cod yn gl o e j ke YTV ol clale
e SLE gy 3l gam S 80k Ly w3,
S Hw y0 obs, adale s coloa o S5
4SS sba o9 0 ol C/Gy (s clale dliwga
O | g ladaxd clhale fase L, C
s Sz slaygiw cul it slagyle; jo S
VIS 0 Soles & ygodn iolosl plosil 840

el ool ool oyl

Dgm dpler Coenl Sl e culbawle slaosls
JUESl b9 () pol> gy 5l Bas nl b
slesiw Job L SLs g95 F o NaCl Clo,
Seralis g0 sl e,y dolne el (il
WgSe Joce ¥ 5l oalital b oS o el i
Aol wgSas J> p (e Joo g wghpalS -y 9
oLl CXTEIT &S 5l oalitul b el olrasls

SRy azg b by, (ol Colgys g a
A Cynnd oduoolaiuw! ssS>

L gy 95050

Syl plosl a5 0.

oz 3 JSaslalyial o33 aw alesl ol 5o
b8 g e il Fr g YO e slaglis ) b (sl b
Laadgl (pl B G as ol ags e ke O &l
00 dgdme cmwbin JU ST 935 L 5l solawl b
U L 0,60 S 5l cBols § ool laalg) 0g
ooyl jebateds g diad o oad yiulesl slaglis )|

[T PR NPLER o

Co ol Ly

Ay Gl
e

et g Sl
C —dals L

e Gl
C odels L

S iz GLEQ,M 9 L,:.;L»,T Ial:;.i' 39:;3 YJS-M:

YIEY cbale a o, B iolesl 9,0 5l calises
L e 28l bl pio Bl o i j Sl
g obey a=ly 50 (o295 (xeS pn> ool
—ld e s S &lginl o alade v Colus
b Cs pe byt J 000 ol e Sl

S et gt 2,0 @8 9 S

bl g Sojlat e halosl 9,3 Ly plojen

2 Gl zsy5 Sloj 5l pamis 2> ;o NaCl
L allaz jsbar pasein e Job b S oS5
Oyl a8 )3 plol i EC oo 3l oolail
3 Jodoe ClBle 4 Lo o =0 gl o il 3
slaplae; 3 )lomiged o 39 SB- 9 (35



IVAY Gl F 5,lels Y 5590 (ol ! b pobo (b Cons y o fof

oS gy 4 O] 9959 sla el Jsene ysboa
=2k lanl e cws 4 S S slreols
ey €y ) JLisl (sl 5ol j1 S
B o et 35 ] e (elide i L g akis
5V ks by CDE &olae olusl s (ysis o, Jlas!
el e (D) (Sealinngyoe Lasil oy o
Slade «lwloe Solw gl Joo cpl jo 0980 0
Ol S dinly gt 2 0 STy oo
sz J> (Van Genuchten, 1980)os » o,
5 eSS s ) it lrale Uolas
SLeMbl s Olay o (5o Sle OIS Jolls 457 Bun
3,55 oo plil sl ool 00 paedd g (Slodwlive

(b e sl el a8 ) Jil slagt )55
o w5 Jolds Wl oo |y i g (Sapdsy lasl
4255 S 4 STANMOD Jus ,o 45 CXTFIT oS
(Toride et al., 1995.) ssloais ouilbed ol oo
Jelos 9 4325 sl 005 jsboas 05080l Cnl iz
g go a3 S IS 4y o e anld (b el Jlil

(Usunoff, 2009 Yolcubal & Akyol, 200Y;

il b (0) 52 ] oy (pmend ysliiony
3 (D) Saslizos o Ll oy i
el 8 e gy TN S e
03liz_sl CXTFIT oS | CDE &oles _wsSae J> 5
A gy 3 dmlie Jol> S

Sealiysgon il b ko drals (5l
Log V7 Ly 5l plaSen oo, 5l eslial L (DL
ool wl A ddaly 51 g palS s ,8 g, 5 ool
slapgiw o NaCl oS > (giloand jslaea 00
,5 STANMOD Jus ,» CXTFIT o5 5l S
yo—bie (pio g colawl (INVErse wsSso cJl>
St b eSSy 5 el el s ol
A oslawl Jole cdl> 0 CDE dslss

cb Yy

5 hwle Lo &5, e O b Y sla S5
(€lG) clale Cos bl p 1) caliee slocwls
s o las W) JHBs O e il 5o

oiesliinl gladde (B a0 Y.¥

Pl ke 1YY

sl= VAVYE Jlw 5o )L gl sl o st Joe
Seslinog ue Ladl oo jlade a Slaws
A eolawl

U=(V.t)/L *)

S S5 Ol e LS slaai U ] 0 48
s o L e iy Laagin V (amy 55
] e g S

T o Sl i 5 oS 2 o 4 2255 L
So ) (U —\)/(U"°) Jolie )0 (99959 4 (9>
L oy sS e Al o] s S2lS
Sealadg e il cops v =(U —\)/(U"°) PR
3,5 dule iy dlal, loslaul b gy o)

L Y
DL = (V XXJ(YJM‘ _Y~/\9) V)

‘se_a.m)‘ o lale l_> WLA.A.AY )‘AM Y./\; 9 Y‘/M
! ‘/\?9 <IN¥ ﬁ‘ﬁ

‘dw}:ﬂl{--\{ﬁ Jue VLYY

dle o) D jgmoty DU ugh yelS -8 Joe o

:l[ L _Vct./;/w _L-Vv Ct./;/” J* \)
Mot)™ ()

J51s sao¥VT &S > e Ve GialeyT ol o
Lo ioleyl s, oo 5l a8 conl S 75 4 s
L oy oo dmwbma Ve =L/t &lal, 5l oolaal L

OL“"} D i t~/M‘ 5t~/a't~/\99 s> Oy J?J"
ol IAE g 10 N s A 4y s,

L

STANMOD Jde Y.Y.Y

3o oaboals dewgy Jasly; 4L STANMOD Jow

995 oo Jose (g0n 9 5 S Hydroussle Joe

g (358 agidelp ) olulp Laily) &S

a5 ,(Van Genuchten, 1980)- .l ou_i osls
Joe Sy STANMOD sl Jas 5 5| CXTFIT

aS 5 o 00l wl CDE pls 4y aaSTy —(gloogs



Fo0 Mol Uit (5l Joke 31 ool U slagly 1y 5bo 5 .34 Lo 3l 50 s JUEHT ool 3 S by il i)

s

! —.J..a_.:,"l = Lab-sd
= Y B
RS U ATEE

¥ 7

J"L’U“’TW“"‘“"’)’GN&!’L’“YQ Sl (o slawle LT Lo, Soe Y S

ke s

i L B o B L
s Y e L3R
— gt s L

(S EXES JENJREEE

‘}M’giwwﬁ‘sﬂ@ﬁuf~ Cwls jo lawk gL &5, Joun FUSCS

P P
—— b sl
CICRURE WS U0 A LT
FRRRRSTIRER, ol i A VEEY

JszuTwm}:dr.osuuéb Cwls jo lawb s L6, Sovw O S



IVAY Gl F 5l Y 5,90 (ol ! b &b b oy ) o

for

clale 4 Cod (29,5 0 eole clale (g e SSle
Oeizmed g dad oo oLt 1) (6 ity ol 4l
Ol i [0 sabosliwl Oglate <l g5 ¥ oglas
) 095 dsses Jobo Al )0 plojy & S clale
JUES! (oo 0oy JRlo iz (Somie a3 oo LA
Olie Rl Jliite lagmme (e I Sl
Sl 4z Gla gz )0 Conl) Caas 4 Sox
5 JUisl A Jy o, Sl yaes Colan ol
(Theis, 1963)cul (s pdy,Lasl ol asxs o
L clesys Do) (Seslisg i Lasil b
C3l gl sabp, A sla g 5l eolai]
Yol eolaiwl L awlxe 4 pladl calize slaSs
DL saisdimlze polie \ Jouz 050,800l ,S3 Jow
5 ogrelS a8 e p gy Tl eslil L

23 o lis CXTFIT oS

g 53 edbesliiwl 8o ¥l 4 Sl 4 asg L
ool 039 (302 STo) Hlasl ooV S Lol
Mges S ol a4 (e S 09 o0 ]
S=Bl ) S 50 o loged B (e sl
J—ol> sl loses &_uslin (Barzegar, 2001
ol el S ol e V USE L O b Y cla JS)
Poges SO Jols ais ) Jloged 0als iulesl slacdl>
Wlgs oo Alis ol cde 0o )8 g Conl ddas
oielojl gloj pal33l Lol Gialojl e (pogeS
st S ey Jol Gyl Hlagad S Ol o0
Sl aim ) S a5 Wy o L O LY sl S
DS o 8 e e pl YL Slesas g0l dule
sl eale 50 U cul Jordss pze S5 50 ims
ol 009y yieS lacdl plu 5l g0l dule 6l (25,
00 L5 YO Coslsids ) yoane Jobo il 5l L

CXTFIT.a8 g g ymols =y 13 (oo 1 ) duw b oudidwlno (D) (Snoliydg o jLicS! yolie ) Jgu

Qo Ve LS ase Y LSl asye Ve LWl gobasle  dges Job DL (cn’/s)
[-YTY [+14Y [ VEF SRR Yo oS 5
[+ FAY [+ OV [~ oY - F1EY YO o paalS g 3
[+YVY [-XYY [ ¥VA YV YO CXTFIT
/- OVF eYFe <[+ VAY “f++AQ f Pl
[-30Y [-avf [+ AYY oYy o9 pelS 5
[+ DAY al /Y0~ <[+ - AY CXTFIT
[~ oY [+¥54 [+Y 0 of+-Qf 00 Pl
AARE NYEY Ya- ARV Z 00 o pealS g 3
[+ [-Y\$ [10- [N\ 8E 00 CXTFIT

Shoolaiwl L oaiscpes D Jlade Sululp | sadiaule 00 Jlade A B8 sl JSCo o dwlone ¥ Al 5l oolaul b (@) (5,035 )Ll o po polie

ApS oo lid ) 00l )SS g, A

]
N ]
% . = Pl
é\ v A A ] B e gipels—ay 8
a A
3
=T A A CXTFIT
g
=
Y Y B
9‘*’- g o w#; *a"’"" < ."-}"
. «
i 27 o7
Lysl g g

Jow 9 g polS — 38 pleSS 3 9y A (wlwl oo puaas D jladio 31 eolisw! b sudiamwlxe (@) (5 2 dy ) Lal o ps F S
ol YO Jsb b yginw sl CXTFIT



£AY 3l JUt (o Jte 31 3biial U gty oy 5l k3Ll ol 52 JUSH ol 5 S by il
VY
B )
3: m *.180
Ial =
“%‘; F A = B s 5 a8
3
9 A CXTFIT
: . . !
S $
&
’}Q _}',-7\ _};.’\ _F‘.y\
& 3\-” ¥ Fiid
# »7 7
b3S g

Joo 9 weh olS — 18 a0 gy d bl ouuds oo D jladio 31 oolisiw! b sudaswloo (@) (5 2 dy )LaS] o g .Y IS
ol Fe Job b oygiw gl CXTFIT

YA
\F . ) [
. \hd
} \Y LS50
'3 ]
i AL W - 5 palS
3,
; A CXTFIT
= F
§ *
N
A
Y A i A
* ™ i ) o~
-b}* ~ ~ Vﬂ; <4 v"’} <"ﬁ;
,.?j: yp‘? ’a‘?
L) g

Jowo 9 wed pols = 58 el 3 gy duw (wliwl y oduds s D jladio 31 eolisiw! b sudbauumloe (@) (5 g2 dy HLaS! oo po A S
ool 88 Jgb b g sl CXTFIT

S il Lol iwas o Laaly ol Sl
4S5 99 Ci ps 1385 (ST e Wl e il
So b awlae o ‘;J5J—| SO yS g Ll Oi don
kﬁm)o Lg),nA.s)Lw...a‘A_fos_’ L.A_LE.Q u.:‘ 61-’9?)-“
Lo e a o (g polie il § (Sem e
&, (Zhanget al., 2006) s s Kar 5 il
Aol 5 (g pin il Sily oo iplxl slo yingh
(Al-Tabba, s anb slawls oS o i
3 i il polas ey Ko S 0 LI (2000
J—lse 4 ‘;,iv”Lo)'—‘ L V= i E P T HER KPR E9Y
(Maroufpouret al., 2006) sl oy didls Koo
golde a S ols i ol et s

o o S jeboay a5 ols oyl sdeliwsay gl

aold il 8l b Dy dwlxe jo cadoslaiul Jig, 99
0 locie o] as 4 9 DL e ST cdl ya po Jlal
S kot N5 7 slo IS5 5) Jyar) e 415
awle S 50 (@) s iy, il lye a5 €S (g5 g0
ol g el ieS Lo 8l plo 4 i (0L
Sl e s (6 i ] LS
LY gladscd (o) (AL 7 sla i) wboo
aS Sdguae colas Ol a S s o Ll
ol ST 8l o Olynss g Culbbro ili8l dil o
Sy, il polas 1o 00 X ul Aoy SO ol o
2 sdaliwsdn Saidy YU polie .l ol
9 e (uilod 05 Zleay Wlgi oo <5 50 sladly



IVAY Gl F 5,lels Y 5590 (ol ! b pobo (b Cons ; buzxo fOA

ol s 5l @glins Ll (Al-Tabba, 20001974

( Maroufpouret al., 2008 cul o singh
oanliie 00, T3 59y 99 s (gwgme gl S
35 L CDE &olas wsSae Jo 5l Jol> zulis .is,S
L1y ol g:llks STANMOD Jos ,oCXTFIT
ol Vgl JUisl Jeolss o logas ploS Jos
sl Jode (AL P sla i g ) Jguz) ols
S (lie (ezren 5 (RMSE) oolialoxe
L Sk il g9 50 STANMOD Jus sl 5(R)
ol 0als 08,91 ¥ Jgaz Lé o astine diges Job

(D) (Seobadgyome Lol o o sl oadanlne
oy e b (@) g pdy il oo T e
75 Gy 50 L slalamMe B slis g yeal S
ol ol (A F cla S g ) Jsi) ol azils
LY glgil o o 5 SYsb g olisS JUiil Lolss 4o
a3l ool sloail U zols cpl ol cosliv
oLsS” JLit] Jolsh 8 alos, S 558 a5 gy
LS ogipeal S iy 8 5 g Joms 99 gl
&y, il gl sasliwody yolie ¢ wiliglaie
Sleaslacwoan bl 3l paS s Joo L S
Brigham, ) s ls glas il oy polS -0y )8 Jo

(St (3 50 (pizrod g (DL) (Kool dgyuud jLi! cy po o 0lio duwlxo (51 2 (RMSE) sudsdnwlne slas luadn .Y Jgus
STANMOD Juw 40 (R2) oudsdumnslxo

RMSE (cnd/s) R? Tvalue dgos Job S g

A3QY- -/ay VASY- Yo

ISARE yLY /AYEY f- Slawle S
AYYY- - JIAD ) OO

FA-A- -ja VIAEY - Yo

Vevy .o WA FAYD . Go,o) s b
YYY. . -2 VYES- o

TYAA- -/ay YEY- Yo

FY-q- /20 BEEE - Qo oV LS
FYFY - -2 < IYAYY OO

YOYA- NV Y/fay- YO

FYVS - NEW ALK . So o LS
YH-q. -/AA N OO

il b yie le YO diged Job (sl odibaumlone
oy Ll Tvalue e o rals LY )l
Gl ol (Y Jsoz) ol gilbas ool os, S
Job b lawle S sl (RMSE) Jow  Slowlos
a5 J> s el enfls ARAY- plyy e sl YO
CNT/S YOYA+ s o jof s LM gl lade oyl
&= YN E 5l s Tvalue Jlase g 00,8 oy ials
Siall as ot e LYW 6lp YT @ slawls S
P Jame cBs il 8L oV Jgoz) ol il
4 CXTFIT oS oadiacmloe polio LM il
oo oo olisS JUnl Jolgd slp pleSo p Jore
Ol 00 (Ko (i 0390 (P USCE) o

(D) (Ssloogyoun Lassl copo polie gy

L__j od_,:bd..:_wL?u ((X) 6fw)w1 w)..o e g
9 g reelS —am 8l hey a5l ool
o il Y0 Jsbo U gt (gl CXTFIT Jus
CXTFIT o5 5 plgS 5 Joe 95 Lansgd oodnslons
Ol ls wged Jobo nl jo 1) @l (s (n 52eS
Jsb o b b3S e ol b s pae
Sly &S5 9bar il oo 2ol (oSl YO) diges
Job ol Gy 5o o i ao oV LM
als o U_" w.._.s(fa ol lie ).A.AGA.)LNJ Yo Uﬁ"""’
RMSE o aSiul s a5 b CXTFIT Jae &l



Fo4 Mol Uit (5l Joke 31 ool U slagly 1y 5bo 5 .34 Lo 3l 50 s JUEHT ool 3 S by il i)

STANMOD Jae o (weSze J> &> ;0 CXTFIT
clie 5 Jo3 1B YL cBo b anle slaS15 ol
Loty ) Jol> s L asmii ol o
OY/V OY/A DYIF Jobo a0 sloysivs (59, a8 Spl]
VY (Zhang et al., 2006), . sl OY/Y 4
=0 sl VO 4 (Pohimeieraet al., 2009) o sl

Eg—ozxo,d &S o 3l (Hwang & Lenhart, 2010)

Juisl Joolsh sl 1y Jome S ol Sstingiy oo

Joe YL 5,58 sams e (R= +/3) o>
$99,9 slools dlaey j0g LSy D jgo 40 (ol
CBs an azg L o sl g olisS Jlanl Jolsd ,o
shoslaal wlisS JUsl Jolsd )0 pleS p Joe fiien
3,08 Camr )| CXTFIT oS 5l oslitl 5 Jow ol
bl ml 9590 50) F Yok JEsl Jolgd o
55 5 o> (e ilw 00 § - SLs &iges Jsb
LSS ol CXTFIT oS g a5 Jow oDl

Ol ogcmlin 4 azgi b g0l 5l asols las |
R\l 8,150 ales ,0) CXTFIT Jow  Sitecad
polie) Tvalue jlase og YL o S an Koy
Gl dg az g b oo Gl (IO 5l i 9 S0
bl i s Geizmen 9 0SS (295
Joms 2 ptalal ol 5l 5 sk Gloj slaosly
3,18 Sz )l S

Jomo B ;0 CXTFIT o5 3l ool gg02e,0
Joe o w)ls oz b Jow ple ,» STANMOD
15 (C) il Lo aloz ) egiie sl 15T
Sygme y bl gles 5l 5 Vs b Slej Jolsd
sy O plibosl bl 8 o (iland
gl Jyb e o2 9 Oloj i p 4 (ke
Job Gialidl @0 50 Giulesl bl (gjluar)
By ;e J=lod 5 4 e 0 4 cenl b ) (diges
Jo—a> gl az Slccul cewnl Plo cabaslas
Jlasl Joolgs jo Logas ol mlis covs 5l olseb
Aoyl b (635,9 63ls slas 3l eolai_wl , 56lseS
9> sloosls Gl g amlio Grizmes 290 o0
o LS Joe L oS JLil ol 5
oS leslaiwl JYe b Jlasl Jolsd o040 —

el iy 5 SYeb

&S s g Lo LF

5o odboslriwl pye 6L¢b);'uo|)L3 3! A O STR VR ]
Ul e o e 4 el [l - lrarls doles
ezt 9 (sl Jsb Ly o) JUiil dlols &5
6420 ‘u.>|).’l_..> b J_zl.?v...a L > LSLQL;)"S
B :stw alswo LJ"‘ Ll (o )L..m.» OMML?LA
b g ol Gagsy sola Slallhe mls peess
e 4 S slagygin g9, 2 o&ibp[zd‘ Sladllas
Sl et s el Conl s anks
lolids Jolis plgsul o pae slaegyy 5o Wil e
51l Sl Jsl gl Yo Jeadly (gl bl
ads5 el bLE (a3 (eizred 9 (55,9L8S
d)Lx...nL» &L@u] )‘ ool l_> U‘?JUT GCB.A_AA

g oolazwl

REFERENCES

1. Al-Tabbaa, A., Ayotamuno, J. M., 2000. One 4. Brigham, W.E., 1974. Mixing equations in
dimensional solute transport in stratified sands short laboratory columns. Journal of society
at short travel distances. Hazardous Materials Petroleum Engineering 14, 91-99.

73, 1-15. 5. Bybordi, M., 2006. Soil physics. University
2. Barzegar, A.R., 2001. Advanced Soil Physics. Press, Tehran, 671 p (in Persian).
University Press, Shahid Chamran Ahvaz, 317 6. Cortis, A., Berkowitz, B., 2003. Anomalous

p (in Persian). Transport in “Classical” Soil and Sand
3. Biggar, JW., Nielsen, M., 1976.Spatial Columns. Journal of Soil Science, Society of

variability of the leaching characteristics of a America 12, 78-85.

field soil. Journal of Water Resourses 12, 78-84.



IFAY Gl o 85l FY 5,90 ¢yl p) (b ol (b oy ) b £5.

7. Zhang, D., Beven, K., Mermoud, A., 2006. A 15. Pohimeiera, A., Van Dusschoten, D.,
comparison of non-linear least square and Weihermdllera, L., Schurrb, U., Vereeckena,
GLUE for model calibration and uncertainty H., 2009. Imaging water fluxes in porous media
estimation for pesticide transport in soils. by magnetic resonance imaging using D20 as a
Journal of Advances in Water Resources 29, tracer. Journal of Magnetic Resonance Imaging
1924-1933. 27, 285-292.

8. Gillham, R., Cherry, J., 1982. Contaminant 16. Simunek, J., Van Genuchten, M.Th., Sejna, M.,
migration in saturated unconsolidated geologic Toride, N., Leij. F.J., 1999. The STANMOD
deposits. Geology Soc Journal of America 10, computer software for evaluating solute
31-44. transport in porous media using analytical

. : solutions of convection-dispersion equation.

9. Hwang, Y., Lenhart, J., 201Q. Dicarboxylic Versions 1.0 and 2.0, F:GWMC-T?DS-H.
acid transport through hematite-coated sand. Gold Colo: Colorado School of Mi
Journal of Chemosphere 78, 1049-1055. olden, oo Lolorado Schoo o ines,

' International Ground Water Modeling Center.

10. Kirda, C., Nielson, _ D.R., 1973. Slmulatl_on 17. Simunek, J., Van Genuchten, M.Th., Sejna, M.,
transport of chloride and water during S
infiltration. Journal of Soil Sic 37, 339-345 2008. Development and applications of the

' ' ' HYDRUS and STANMOD software packages

11. Mahmood-ul-Hassan, M. 2008. Boron and Zinc and related codes. Vadose Zone 7(2), 587-600.
Transport thrpugh Intact ~ Columns —  of 18. Toride, N., Leij, F.J., Van Genuchten, M,Th
g;éllc_asrggus Soils. Journal of Pedosphere 18(4), 1995. The CXTFIT Code for Estimating

' Transport Parameters from Laboratory or Field

12. Maroufpour, E., Kashcoli, H., Moazed, H., Tracer Experiments, 2.0. Journal of US Salinity
2006. Study of thickness dependence Laboratory, Riverside, CA.
dispersion in unsaturated homogeneous soils of . :
sar?d. Science Journal of SP?ahid Chamran 19. Thels_, C.V., 1963. Hydrologic p_heno_mgna

) ; . . affecting the use of tracers in timing
University 14, 13-23 (in Persian). : T :
groundwater flow in radio isotopes in

13. Maroufpour, E., Kashcoli, H., Moazed, H., Vali hydrology. Journal of International atomic
samani, H.M., 2008. Comparative study of energy agency 90, 193-206.
gﬁt:‘grza“cg mg?SeIZr(s);coir'edc;fcorggr?;g?yastisgd 20. Usunoff, E., 2009. Fluoride retardation from

9 X P . quartz sandpacked columns tests. Journal of
pollutants in the homogeneous sandy soil. Geoacta 34. 2734
Journal of Agricultural Scientific 30, 77-89 (in ' '
Persian). 21. Van Genuchten, M.Th., 1980. Determining

14. Nir, Sh., Zadaka-Amir, D., Kartaginer, A. transport parameters from solute displacement

Gonen, Y., 2012. Simulation of adsorption and
flow of pollutants in a column filter:
Application to micelle—montmorillonite
mixtures with sand. Journal of Applied Clay
Science 14, 1-7.

22.

experiments. Research Report 118. Riverside,
Cal.: USDA-ARS U.S. Salinity Laboratory.

Yolcubal, I., Akyol, N.H., 2007. Retention and
transport of hexavalent chromium in calcareous
karst soils. Turkish Journal of Earth Sciences
16, 363-379.



