[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

Y4 }:{H/rsijwa)m/rk:};u Jl“'/‘Sl’}UTf}\"@?‘bcl’“JESJJJL:‘SOJ"}le;A‘\N

Sl o 225 S 53 Cusby m5 5 $leand 53 HYDRUS-2D Jus ol 5

s 25 sle 3

Y . ¥ . Z . ol . R \ . .
o g bl gl cpmes 5 6fjsdq;r|,g—ac L s s (5405 530 ,0
OYa/ANY 2 5y Eb YA /YA sl .@)U)

s S

ol ol (55052 Sl (a5 (sle 5 (55l ot s Sy g 5 (b g SB s Of w3 g 51 AT
39 (53lman 3l eslital 1 (Adl o 2SSy 5 S Sl S I 3 Cusby mis JKE pasi gl (Ghlel el &S
S5l 4y y3L3 4 Sl HYDRUS-2D Jos cladis ol ez 5103k Wi cnl (b ol 53 LIS 5 J50 55, Ail5 o0
St Jie Ul Ol5n (s 2 G205 ol 3 Bdn i SB 55 gLl 5 pldl Il 5 o LS 5 3l ol oS >
sdosl Cowsay slaesls b ba g 5luand s ASL o0 (glalads O o S Ol bl S 5 cagb, &5 e g HYDRUS -2D
23U i es kS dlie ()T 3y ol VY 5 55T 51 e G0l 55 (i 5 (sl 8 55l s Jols 450
Ay 4l S Joe 4 515 OLE gl AS ey 2 OF 51 g 5 0l 5La0L3 paled 53 5 O o a8 31 ol b 5 BUE aled (s Lt
bl s agby i3l oS (Bl 55 1) S Cagb O 4l S (s5loand Sl 03ls 55 S by 55 &5 ] 4l 1, Ol i
G 53 bl g5 5 Colu V0 OLj (5131 & RMSE= /00 Uas jlade fSTao ool b 3550 1 (5 by sl b el 03ls &
Cmgb) sdme a8 ) 93 S Cash, 0AE CHIES 5 ol Ob) RPN L s O 6l a3 (g e Sl Yo
s=3ly p3lis 4 RMSE=0/00Y slhs Kl 5 b plesl 51 e la VY 04 (g b Wl 3,5 &1yl s 2 slas,sl  Je

el 0k F G55

a5 slo a3 (6,ll HYDRUS-2D ush; a5 58 i sdS slaely

Ol S b il 5 (5,5liS Sliies S 5 )

Ol S aly oDl 3T olKails ¢ wdige 5 b 0dSENS ol ndige 03,5 .Y
Ol S b dgd olKils (65,58 iy (ol wdiga 03,8 Y
m.hosseinyniya@yahoo.com : S5 ;S oy (3K J gie 1 ¥

04


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

Y4 }f_L;/(..(a_‘,c,.‘a.;a)w/(..A;}JLZJL.«/;Sujyi(‘,l.o‘mb@w‘,d;)‘,uso,ﬁ‘”p@

plol aessm 5 ol inlosl Jaul b o b 5 (5o a3
ol 5 odd (6 S o3lul glaesls anglis L LT sl
axUoolal 5 S coshy sladis)s 50 o gl m el
HYDRUS-2D (sl Sy o33 48 Wsls OLid sl st
iy 530 45 Lo 13l Oy 4 OT 31015 oo 5 0358 YU Sl
Slapiomm b ol s ol Gla, 55U aen 055 v
Sl 5 dlw 3 oslizad (sl a5 (gl b (gL
Sl Ll I Lo sl OF 25w 68 ) 40 OF)
Sl el sl Sl e Sl FoGas 5 e Yod b o
5 asie 3 edid (6 5ol slaesls anglis 3 dasls
@bl obds 4w LHYDRUS-2D i3l 5 L o (s 3loand
Sy a8 sl cowse bt s (RZME.RMSE)
ATl e sk 658 e > de s LS
5 s le a3 (solel 038 Jda L (A) gl glels
Jie) gads 5 Ao slads L OT 51 Lol = amlis
S s Sl i Ay, &S ks (HYDRUS-2D
5 el o el ool SIS 50 e 35 5 b,
Slosa st L5 e s s AL il s
okl el d st andas p LlS e S Sk
Al 18 5t o
ol o 33 SIS L (10) OLKen 5 0555
T slp e 5 93 5 (G g8 )b 5 5 el
S s el mazsd (g3leacd 4 (V05 Y/# d.S/m) sl
G s &S L ls edidie Ll astls , HYDRUS Jus b
Sl bl ol a8 5l s Sl s s e 5 Uz
G320 S ol Sl oK 3 o pastay il OlalS
eSS g Jede (6515l Ll e HYDRUS Jus 5 ol
G oy g (V) O 5 S8 sl b el oyl
Oy o,kad g5 93 (S bl s Sloslinnl b 25k
5 (HYDRUS-2D) (s3s | oy 53 5 ek 3 5 olous
eSS S de ey 95 e Bl (Gokd ) ) e
5 dsm) e gy Lal isls by a5l Jed L6

4o die
[ s 35S 35 L1 a5 (5355l dn
O3l ey bl 5l 6,8 s by ol s ol San 8
e 3ol CohS 1alS 5 e s slac] mla
Sl s Sl osliial 2L o (55,5508 Zy e glacy
3 U ot sladle 5o Wl anw s 5 5lis o o]
052 Vb g o AL 5L opl 658l ol xS
5 o a8 (ol et (LT Sl DLl
oz Ol bl 51 (gl 3 bl JS1, G Ol w
il e S and 5 S Bl hls &8 Ol S Ol s
Sl imlie Sk S L gl s sy pde 3 S 0 a5
adlaie sl 53 Wy S 5 end s slacl e 05331 53,
ol 3 ok Slaatan 5okl 4 g 1) OIS
b5 oS Slapians ol elul (pl el 03 50
3y n IS 1 53 Wl s b 8 5 ST
OFSU Gl s ol e 5 g ealinal) adlie (535U
s ol 53 gl (Dl 53 e s Yoo o) s
3P Dbl 5L s al Cess b Ss e
33 53508 5 Al s pon SB 3 ST 0Lz w3 0se
5 Lel ol adl 3Y s Ges ens 3 Sledb| g5
Sl o b K58 o s e Fie WO o ks o5l
5 ol e XS or Wl poge SN O (s O~
3 e e 35 Ol 0wy Pl 4 53 Sledbl
Gladts s men 0.l o IS 56 55 s Sl
S S sdes ladasiin il b as Lledd aly) oob 3
I3 BB et il ol ol Ol e 5 2 2 0
(O &1l zsby 5Ly S

iy sdde 31 S HYDRUS-2D Jute ke (sl
S sk e S LS s Al ol oS> L bl s
LS ol S ()5 ool 3 0L 5 K s o 5
e $ob 3 Oladss Ll b s (Pl sl esls Lo

ol lesT 53 (10) Sograns 5 o JUS el B S


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

e S s Cugbs s )leand ;2 HYDRUS-2D e oLl

45})4@9LAJJHY‘;:JL%JJQ‘J&‘C’SJ¢LC’>LM‘E>
.Llaﬁé\jéﬂw\ig}d}ld})dﬁ\L}apl_,_é‘u.
VY 5 oolel cela 5 ¥/0 X 00 slaol; gl Sl
3ygme addlaie SLs oy olowil ll pladl 31 oy ol
\°)C@M))V/V«&@M))AY/VJALZ«&ML@
Qo—Yol) Fo-VO X0-Fo Fo-¥0 NO-Yo (o-VD 6u&_4m.9
‘Q_.lL;Laupﬁ;u.a.cJJfQ)yL;)\%,...AJJA.}JL«J”JLN
@J}bquuﬁéﬁ\!ﬁ\rw)bw)}%
Sl e i sdalics St s 3 oK 8
Sk gl JKs Oy 4 58 caSe e Sl 0 S VYV
S S TGS SO S I P00 [P SV PN P BN
Lol N0 5 o/f iS55 53 Soei ahts 5 oy o b
S ol i3l s (g lis Sliws oKiws Sl eslizul
2 S S5 Sleasiio ol s g slae ol as Al
Juwgwb)wﬁ;md;«e.@\auﬂ@&
ol wjo ‘(3‘ ol _("lljj Jue) CU.A‘ O_:LA) UUJL’ ali.'.'.m} )‘
S e Sle Vo0 oo b aS Culi L3 LPVC glad ) |=1s
o laady) ol (a0 8 b Lsg el esls 1 3 St
)‘JﬁM)JL&J\JJ‘YJ\JZA‘;ﬁLAV°jY° A""W;“J‘é‘f
9 3490 3,1kl L;Laijj.j 3l eslasal b REEE PV N W osls )‘J.;
oK;',_iLajﬁwwcA_ub)Mijljld)bﬁaﬁ

G4 (gilwde
HYDRUS-2D Juts 3l eslit ol L O (55,50 5 355 Ol 50
sl S 0350 s snl 5 Sen 25 L Ad (gleand
alas &y s gdn 33 o= 3 ol 0L > oS

g el 53l

%_?zs_x{l((h)g—z}+§—z{K(h)g—g+K(h)} ]

4

e Dl b 3l eslinad L oS (VAAY (ks 0144V Ol
Sl S ol Sl Cmdad sla 2, 5 laked
e GS el S SS e 2Uls Ll I8l
Sy bgsde Gl b, blie 5y clls dal g 1 b
5 S A 5 65585 5 e Dlilos 4 jiaS Sl b
s Ll s Jelne sbd Il Oliddes 5o (1Y) O Kes
s ol s b s Dl s s g
55 1, HYDRUS-2D Jus $ledsly Ol e LT s S eslizud
TANE TR/ S fa (SAS (et Gas 5 28 it
OHlSan 5 Mo e a S Slidss j3.d0s S ol
Sy plnil e sbay (V) il 5 215 5 (P50 F)
Slaeslil 5 eas ¢ - Se3lil slaesls (VU Saen w0
sla i, (HYDRUS-2D) (s3de sla s, 5l odal o
sl oyl oy o e yiolsd s 6l ) (25 5 Sl
b O U b Sl e S Lkt 3 LT
35t S e Lol 51 (S a5 (el e
Lo olS sos 7 (1) @033l w2 dal g (s LS
=% « HYDRUS-2D jluand Jdo 5 sedave (gl Jas ol
liloand anslie Sd=d ol 5l il sl cons glia
L csby sdzms o35 5 ol 354 Olje s HYDRUS-2D
sl gaes s Olse Loyl 5 ol e slmesls
lod (olal oy pde 5 b Sldes 3 (g3l

L sy 93l

‘_;.:.ll.aﬂ s, m

3 Sl ks (Ol > T sdme 5 5 3 sk anlllae
OV/eV® 5 Il Yo /YA Ll Slazses b (glas e 53
el g el Ole S 6L i o3l 5 w315 (35
Cgr e Ble Yo Ges 5 e Ve dsb 4 LLJUE (bl
SIS (b5 UL 6 b (55l sladd J Oolsl 3
JH g5 5 Gaes (53 eslial 550 SO o kel s


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

1Yy 5:4_\1/V&,Ma)u/(,a;;udu/&su,q(‘,u‘w,b@u,dwuso,s”y@

adlas 590 adhaie S S5 Olasein N gl

PWP FC &; L. 5 s
(o) (e (4 3) (4 55) (4 5) (oo 5le)
ldid \Y/Y AY A Vo o—\0
\% ATAY% AY A \o \O-Yo
510 /A AY s Vo Yo ¥
£IY VO/0 A¥ 4 \o ¥O—5o
\7A1 YA/ Ae Vo Vo Fo-V0O
V/A \\7a8 Ae 4 \¥ VO-94o
£/0 VE/) A¥ Vo 5 RS

Ao > mmF g e (Sl Js Sl S Lo
sl Sl = Laas sl sb )y o s bl ad sl o
Csby ez deos o ulal ol il 63y s (oLl
S smas S 93 5 SIS Bl g s 4
S Ly slgsl s =Y L S gl 53 0 = o/
(ol ¢L<;a)> Al S b s Jie gl et O son
03 48 A esliad O o Jlad (sl e b 30 il 2
Sl @3l dy 50 sl ol B, e 0L
by e s G S S 4y gl A ST i
i a5 3l oll Sl a5 ol (b s ol s
s Ol o il 48 ool 515 A oalinal o 0L >
2ol 0l s, Lag e el olsal Sy5 S o3lul &
ST 2S5 Sl 55 s e IS ol (5wl
Al e
Szl 5s S (S slo bl s g
0330 pmeds Sl adea Colda Lol ssliisl Rosetta Szl 5
(Ks=\/$$x\ e ° m/s )35 el sl Rosetta oo 5 ol
Gl 5l o3 o 5 Aad s o3lxl HYDRUS « oS
Rosetta | .Joas a1l 358 gl il b Sl cuyb,
tl_?u'\ ol S el Ol gt ol L id
Fladil (Saoden Sulla Sl 055 e L5 el 5 Aas e

PS4 AAs Cd s 4830 03 Pulews S Ll 3 s

Ol olis sl h (17 17) eze= cusby0 0l 3 oS
z (L) 5l Slazis x (T) olajt «(L)SE 3 35 50
Al e (LT (Ssdes Sulta Ky (L) (55 08 Slanss
=S5 s el L Sl Sdsode Slo et

1S el 2 55 Ol - s

gr.,.Lerm h<-
o(n)={  (\+]on") [¥]
0, h>e
K(h):KSS{\—(\—SQ/m)m}Y [v]
SQ=%, m=\—\/n [¥]
) r

0, (S gLl omm Susb; O, (o gLl Se Ol 45 a8
n 5 gl sl cals Ko oS Las s etile 3L b
oo )V HYDRUS-2D & il o 5 sl L
J.SJaebLa.\‘.&HﬂU\QY)LMJ}LS‘JJU:SJJK:}J.MQN‘
))d\)&@j&}»&t_wh_w}:@yél_&dw\ywj)
Gl 48 Il cols OVl ool Js paasss slaal,
L’%‘—?w)adéhj—lbﬁfbﬂgbb\aow
To dlob s 0L o ks ;u@«;ﬂwu&ébw
dﬁly}pﬁﬁ.w\aﬁél)daﬂjdﬂ@u
Sl Olize O 0 a3 G b g5 43 el slaw| S gby (5 S

Y


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

e S s Cugbs s )leand ;2 HYDRUS-2D e oLl

Sl 1 (e Bl Yo 5 Vo o) 0l o b ay S35
s 35 ol it Cusb,y Olgee St bl L s 5 asily
Cam sy S b, Oy s dS L () JSK8) sl 03 S5
53 (O ok el 5,0 lols) S8l g 55 5 Gos
Csb) JMde 5 (dmme m559) ol w55 S by IS
e Sbt s bli pled 53 o5 035 il 5 4 SIE
HYDRUS-2D Jua 350 uls () JS2) il sl candllas
3,50 bla plas > S Cosby e 5 (Ulesl Ll 5 )3)
Els el el ) S s lesl glaole s 5 aallae
S ol wline 1) Sl ks Wy atdl i Jie oS das e OLES
don 3 4l oS (g3land Sl o3l 5 S s s
by e B S by b aes s 5 oL
e QeSS 22 Slresls 4 d (Jls b 5 S
Ced RMSE) Jie e gllast Ol ¥ 5 ¥ sl S5
SLages $le s ol 5l oy Dol 53 15 o pslie &
VO 51 g Aoms e DL il illosls las andllas 5 5
Jis 0l awlous o glast Ol (ool LT 51 sl
S silu Vo ol ) Ol o ks o35 ble ;s (RMSE)
AR glags 5 Joolh 5l iy (e Bl Yo Gas
LS sl 55 55 SUs cmysby Ol Ol opl 55 3L e
olis 4 s die 3510 Gl Ol see (Y K)ol 2y
Seela V0 Obes lil am jme Slw £o Goe 53 o2
s ol 53 Jde llast Ol e ol 55 LB 0 LT
SVsb il o 5 Cusby w5 ) e Gresla £o)
Sl 4l 2alS Ges cpl 4 Cosb, B S s 5 Ol
Jie bwgh ol o35 asd palie Ll il Ol (Y SK5)
$o 3l 5ol lGes 5 bl 5w el V0 Obey (<l
olis s (YUK col anils Jo5 iy 2o sl
Olej 3 Somly Slages 5o |, S Cusb; cdde 45 s s
Blasl cpl 3l 03 pmesss 2 oWl S G sl V0
Aol 28 VL glaGes 4 s S cusb ) Ol

S Sl by oS bl js conl anldl s Jde doy 0

Al

eSS S 0 eed Sl 3 (Vo) S
Jl_ﬁ.la_llj_ﬁiéb_gdbéclj).)\_gdk_aju\)li
P@ﬁjldlﬁg.ﬁaﬁazu“_Ju)j.oo:)_,sdg.wb
sl bl o5 o> HYDRUS-2D ;5 Ju)_i.u
slaaoys 3l b o=l sl s el S u_{”J)).L_.A
5 ol 03 (1o pa e el g S35 Do son &S S gbs
&JJAQ;JLNV°W)JC;\}J&OJE§)\M6L§&M
Y s s eslizad e sSas JUT 6l ] g s ol
Lo L e 035 e Il 3 53 1y Lzl cl sl

Aas o oliiRosetta 5 o sSKas

bl s
cLsosls L HYDRUS-2D (sUn s sir GLLi 0y
Sl o ssdomn Jamngre ot (LT bl Lol (5 8310l
oyt (18) Sge los bl ol 5 Ol (RMSE)

] sl ;ﬂ_.:.Jx_T 5B)

RMSE =

o313 4k ol i Py (oMbl L Laesls J SN 10 53 48
RMSE luis .ol glhalie osls sl Of 5 ol (g3lans
slaosls sl doce (g5bwand 5l Lol slaesls Sasly s

Sl S5 el (g Sl

Cou gl
2 JolB Gl b S Js s e sk ) IS
T A0 lasle; s 0L o as 5l g e mle Yo 5 Yoo
55 ol ols Jiles (bl ST 51 e csll VY 58 08/0
Jdo oo g 0l 05 pasd Csby sl s gad ol
palie SO, ble ol sl e3ls 0L 5 HYDRUS-2D
L dde ool 0350 3lie ate gy Jax 5 (0 20
ailae 55 Sl Cogb Gilesl adyl Slelu s s e OLES


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

Y4 }ﬁl-;/rsi‘pwa)w/(..A.:}SL-ZJL-«/Jujyifjl&g‘hb@tﬁjdjj‘gusaﬂjf}b@

Inverse Solution , Rosetta Jau 55 ol 03 pmeses S g yded sba el )L Y g

Qr Qs Alpha n ks L

Rosetta /oY o /YY

Inverse Solution /oY o/

°/o¥0 \/YV 4 °/0

o/o VY ¥ Yo o/0

(Yo) = T (%)
[o1:3 od o5 254 o5 0 05 Q1

o

e Snga

Q.15 a2 0z Q25

o

E AT T

Vo

{ srapiilan ) (Bar
* #

..E:}.\‘."!A..'_z. L

e i cm2d = 4lald)

o

T

el

b Lk g
L1

o
j

{ haiben ) e
&3

&

LRTArY

oA

¥/0

el

(il e

4 L i i
S N

0 ¢

s

¢
Sl )
B &

ol 5w cele VY 5 6, clﬁu ol £ 6 V/0 o) 5o Glaalie 5 odd giluamd Cusb) sladw ;s awlis N K2

S 3 RMSE 0l .ol sl T ¥ S5 55 gLl
J&Cla_«)aw_dkb.o>)j_au_¢f&_¢b.ééu<)_:§}ﬁ
A a8l Rl Gee S a g olie o A
3o pojs s S Cusb, OAs G ESG L e e
25500 15 Sl Cugh slie ol il s e Jde (o,
a_grﬁ@,k)ou;wﬁp6>l>ou@ug,b;l.xs
flwlskw\agdzﬁf@l%ﬁﬁﬁww

Yo Yo 5o Jols ;5 RMSE Ol Jilysl s e

4 S S by e 5l (6 558 sl aails il
el U Bl il il iy Sl cugb, o b
o J—ol s U b st s (Gl T) ol Ol
o 3k 5 Y JS) OlSr 6 a1 g e Bl Yo 5 Yo
sl il 058 bl 5o S Cosb; Ol Sl slaGes
Jie sl fpmesss Gl il 55 8 o edaline Sl ol 53 !
Sl a8l Rl 5 Slesl (nl 53 o2 polie 4 D
Slcelu # 51 ey axdllas 5,50 Jke RMSE liia (Y JS05)

7Y


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

e S s Cugbs s )leand ;2 HYDRUS-2D e oLl

el V/0
0.05

0.04

0.03 —+—RMSE 10
—8—RMSE 20

RMSE (%)

0.02

0.01

(lafils) e

celn ¥
0.05
0.04
g e —+—RMSE 10
w —8—RMSE 20
2 00 ——RMSE 30
0.01
0

() 5

e,hj J‘ riCEN ‘5\.&‘;.».9 K] J.p‘}ﬁ BL d-\.ﬁ ‘h..ej ™A o:jw.a;'d K] [E" 6;5).&3 ‘SLAAQIJ R " 3\;3‘ olas O‘}:.A 4....3\5.# YJSJ

Gl 5l dm celu ¥ 5 1/0 el s OS>

el /0
0.05
0.04
9 —+—RMSE 10
£ 003
w —=—RMSE 20
2 002 —4—RMSE 30
a4
0.01
0

(iaile) Geo

el #
0.04
003
3 —+—RMSE 10
& 002 —=—RMSE 20
E —&—RMSE 30
001
0

(Satila) ee

e)kj J" alises 6‘#&&5 K] J.p‘}i BL d-\.ﬂ L..e‘,s ™A a:}wﬁd K) [ %4 6;e)|.\3| 6\.&@3‘: O ok b\;'r.ﬂ ‘5% Q‘}:.A 4....1\2; VJS.::

Sl 3 o ol £ 5 FI0 a0l s OIS

o Sl VY 0Ly 55 Jie Cuid g0 Ol e dnlin Lol (ol
Corsby st sl Ol (S e Jib s s LT
(oo L 8 b b S 4 5 (92 508) Gos S @
S i ol asb Ol b BLE 5o s sl lia
Oljme e 53 Al o O o kad SGo 5 5 e (SlaGes
BLE s 5 0ley ol 3 by 5T 53 Jide o8
03 b e s Gley e 3 BLE ple 4 il Slu b,
Ly col ok Bl Sl w a5 T 5 3L g Oy ol
= Zasb Sl i 503 S ES  Ges G s B G50
PSP UGN I J T WL I i - | FCIPE R
Slaela VY Ol lsl 4 1y S cogb; Ol Joe )y 0

Iy c el 035 & bl 3 b slsdl &S bl s sl

0

Q—i‘)—%-”)—?g‘ andllas 3550 (slaGas 4dS 55 5 (5 % Sl
Aol o mab g ool Slaslu f 5l L ol
&:,_w\bv\.:dﬂjdl&jaj_h.;)‘éj_\'ﬂ&uv°jr° L;&JC«
o ks e O LS 58 (25 U8 e e (Rl
3,1 S Cusby es (gl (658 CEs Jde 5 el
oy adlas 3550 LG 4JS (6l 5 |, RMSE s ¥ e
L RMSE luis .cul osls 0lis gl 5l celu VY 3
2 Cmshy CH S s s ol plesl Bl s, Y s dS
e S0ke) ol anls glalaMa LB SEalS Sb 5 e

VY CosdS Sl ey o/o oY Slie 5 5kl Olej 53 o/ <ORMSE


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

Y4 }ﬁlg‘/v&‘pswa)w/(..A.:}SL-ZJL-«/usujyifjlﬁg‘hb@b‘gdjj‘gusaﬂjf‘,b@

el VY
0.04
0.03
= —+—RMSE 10
s
—8—-RMSE 20
5002
= —4— RMSE 30
o
0.01
0
0 15 30 45 60 75 90 105 120
(Jiasie) oo

e# J" alise ‘5\.&&«5 K] J‘*"jé BL J.M .k..»_,s [R %4 °'>J.u.ﬁ'°$'s K R "4 ‘_;ﬁfe)'UJ‘ dua:h ] [ :qu_‘ ‘5\25 Q‘}:.A 4...._1\2.0 \‘JS.:-
skl plast 31 VY Ol s OIS

i b 5 0l (g3l glaesls Ol o5 il ol oo
VD)5l 55y o (6 Sl slaesls
IS B g S e Gl L s i e
oo Ll e S 15wl 350 55 (V0) Ssanms
SlaGes) basuaie 5l (6 5 mmy wals 53 Js laggluand 3o
b lo a3 Gl 53 55 OIS 6 B (IS, sl
et Cgr 5 RMSE (gLl eyl 51l ((edaws
@La 5 o5 5d eslanal adly slie b baggsluand GLhail Ol 5
S 35 0L 5 S w5 ol 1)) palis L
33 s imlesl ol s edid sloul lallast Ol . disls 13
ool ol s UL 5 S8l s 5 sl S5 63 50
Joe 5l 0155 o 5 030 5l ol sl (glallax 45 Lkizns L
OLSr o a3 GIbl cusb; w55 $luand > HYDRUS-2D
2 e Sl Ol5e 55y o) e (Vo) S ool
Lo plil slagilaand 5 25 Glaesls o Slalis
S Ol Ol 0 ha8 5l adies Jolsh 5 Ladles 53 Je
L o/eeY SIRMSE laie ) Jilesl cpl 55 ol sl slallas
OO en 5 Sl L 5 ol 4l o35 3 (0/00
G o/ooY 51 RMSE lais) il o (Vo) SGgmonn 5 o S s
g 5y 5 dde opl VU ol Kby s opl (o/0F
SYsb slailes l i o sasa Oe ki Sl bl b

el OF 31 Ay sla0le3 5 LT

e peS Csby L bLE 4 e g S50 2B L 5o
odalin 55 Bl S 55 Ly SlRe Sl S pl 05 e
(FUKE) cnil oas
SLaobes 53 Jua sllast Ol sl sy s ol
S i A3l e (5 i skt ol bl S (5
Ol 3l 5y ey S8 L s el Ll ) A slagss
eSSl ol slaesls 5 o slaesls (s BLI (sl
(Vo) Ssponns 5 kS alaly cpl jo sl odd 2is Jube
Sl e Blw Yo (S0LS Gas 5 pd o SIS o
35 ¥ o 4 cmsb, s (S eIl O 6 ks
o ainllas 48 WUles ;S o Ll el opl 4 ol OLL
S0 3l s Jaw 5 e 033 padS g ol 6}:50‘-"3‘ slaesls
°/ooY JIRMSE jluis JS sbas.535 o 2oy doy & o s
Ll ol 0,8 o (hlasl sla0le) ples 53 0/20 b
Ly 4SS oo gla mlasl el csa slaesls
Lyt et Colb LS s O0F) L 5 S
5 odd ool (e Sl 7 Gae 55 0l C;b O o ks
SLas it 033 Olpe ) S T s S alis
S Sl cush ) glads s polis 5l s b 5 ol o]
s S sslial (5ol slite e a3 1S 5l day 0
Ll Jialasl Ll 3 gl o/oF G o/oeY 51 RMSE luis

335 Jsd Jol Ut Olsee opl &S Kdizes Ll 5 5 o5

55


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

e S s Cugbs s )leand ;2 HYDRUS-2D e oLl

Wl iy S by 8 (blE 4 el S b S S e
lags o Ol 358 5 bl Oboy il L sl ansls 3551 53 HYDRUS-2D (sla g iluward <33 G ol o
Sl ebd i E Gl S b Gl Gml s T st o b s 555 358 Ol
ol P ot ol &y o e Sl Sy Aoy lamis A bl d SbE s (a5
S PR L Stk Ol Sl S daae L @S R T s LHYDRUS-2D e Lo 005 i i
St gt Ll sl 5 Ll o by QR Ll s s lable) aen s axdl ol Ly Gl
G o ol St LS UM i e ke SLE ) e 2B S
ol el olad Bl s sl 5 e Slapmadd L T L Sl s 1345 0Ly o (slaesls
Dt S e gl B et AN BB E0 2 i s S5 b s (RMSE) Jus 01 arulons sllas
sdome poi8 5 S s Csb a8 Ods CH eSS L Jice clelu ol 53 g K03 slages 5 Joolyd 51 i
S Laesls Gl Ol (soll 5l day slalles 5o b 53 el 033 et e Sl SGes 55 1 Sbt oy,
5 Jdee 5l el 053 el (glmenls Bl Ol o 5 208 YU slaGas 4 s S by s Glas ol

A2 S e et sl 6 Ll sy e A e s 4 11 s e

Slie 516 S8 ol s Al e S b,

eslaiul 3 90 cL.o

e 5o adns HYDRUS-2D Jas 3l oslisal L (sle b (65l i 53 St 3 Cusby w355 3boand IYAV & (5330 )
AV OO b b 5 (535L5S

adzes L0l o kad a5 sy 3l sl ess Gl 229 des Jde & L3I AVAY L5600 oo pes s
YAV DV (55,5LES g Sl

3 (TEKANAT) LSS 5 (PVO) (o (55 g sladd ) amslie AYA® L 3155 0 5 Obidgn o e dla) on o cf oz o ¥
AV=VA V)V (53,538 pdige Sliiom doms (TDR) gl Sy S50 olans Jans 5 awint s

Jaos Sl el U mda e 3 (glo,dad gLl s s by 5l (glwand ATAD . ule .0 5 23U § ep oIS 2O ¥
MYV o G3TY g egolel 5,5 08 o818 s 53 &Ylis 46 see HYDRUS-2D

loas ol L3 b Sy sbad rns 53 lad BT 1 aslinad AYAZ L ale .G 5 3L g o S oY O
http://www.civilica.com/Paper-ABYARI09- « 55 Jals Soll Sty Sl ag (SDI) o oo 5
(\YAA ¢ YY) ABYARI09_147.html

SHUT Sl eslial U smba s glo 1 das (sLal 3 s by 5ky sbul 5,50 AYAY . ule .G 5 c5U [ op o ILS (D f
FVA-YVY (YYD (65,5LiS cwdige Olidosd aloms L (galadl

7. Cook, F.J., P. Fitch, PJ. Thorburn, P.B. Charlesworth and K.L. Bristow. 2006. Modeling trickle irrigation:
Comparison of analytical and numerical models for estimation of wetting front position with time. Environ.
Modeling & Software 21: 1353-1359.

8. Elmaloglou, S.R. and E. Diamantopoulos. 2009. Simulation of soil water dynamics under subsurface drip irrigation
from line source. Agric. Water Manage. 96: 1587-1595.

4%


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24763594.1391.16.61.5.2 ]

Y4 }f_L;/(..(a_‘,c,.‘a.;a)w/(..A;}JLZJL.«/;Sujyi(‘,l.o‘mb@w‘,d;)‘,uso,ﬁ‘”p@

9.IMKO Company. 1998. User’s Manual, moisture measuring systems for soil science,
http://www.imko.de/en/products/soilmoisture/mobile-trime-meters (2010/2/5).

10. Kandelous, M.M. and J. Simunek. 2010. Numerical simulations of water movement in a subsurface drip irrigation
system under field and laboratory conditions using HYDRUS-2D. Agric. Water Manage. 97: 1070-1076.

11. Simunek, J., M. Sejna and M. Th. van Genuchten. 1999. The HYDRUS-2D software package for simulating two-
dimensional movement of water, heat and multiple solutes in variably saturated media, Version 2.0. Rep.
IGCWMC-TPS-53, p 251, Intl. Ground Water Modeling Center, Colo. School of Mines, Golden, CO.

12. Singh, D.K., T.B.S. Ragput, H.S. Sikarwar, R.N. Sahoo and T. Ahmad. 2006. Simulation of soil wetting pattern
with subsurface drip irrigation from line source. Agric. Water Manage. 83: 130-134.

13. Siyal, A.A. and T.H. Skaggs. 2009. Measured and simulated soil wetting patterns under porous clay pipe sub-
surface irrigation, Agric. Water Manage. 96: 893-904.

14. Skaggs, T.H., T.J. Trout, J. Simunek and P.J. Shouse. 2004. Comparison of HYDRUS-2D simulation of drip
irrigation with experimental observations. J. Irrig. Drain. Eng. 4: 304-310.

15. Trenton, L.R., A.W. Scoll, W.W. Arthurw and L.T. Thomas. 2008. Tape depth and germination method influence
patterns of salt accumulation with subsurface drip irrigation, Agric. Water Manage. 95(6): 669-677.

16. Willmott, C.J. 1982. Some comments on the evaluation of model performance. Bull. Amer. Meteorol. Soc. 63(11):
1309-1313.

A


https://dorl.net/dor/20.1001.1.24763594.1391.16.61.5.2
https://jstnar.iut.ac.ir/article-1-2429-fa.html
http://www.tcpdf.org

