Journal of Water and Soil

Vol. 29, No. 3, Jul.-Agu. 2015, p. 590-603 irdn

SWAPJLs 5l oslitunl by b T b o (sle b (55l odd SB35 (5558 0555 (55lmtend

s . v . Y . 3 -
¥l she Jo = ez Glaku el - iy p dean = 0l sige
VRRYNV/YY 3l b

(5591 Zoluo 9 pole) S 9 O & 2
BRe—FoY .o AFAF 559 e — 015 yo ¥ o ko YA >

LEVCCS

WS ol & oS ond SV guanme CutS o ans Gl ol 503 (g 3l o3 Camo (2l (slajls LRl g g S 1 oyed 13 O liee (392 3940
s9saS Ly Jpia5 g eptee (s ppto psnly 3 (] 6 ey (elaT) Cbylaals (bl 3,5 5le o s aolio 5l o3litl 5 ool (g9 cslosba ) odliz
S ol 3 s anls il Slizs (6ol il o Uj ke 5 o8 WSk s 45 (St blis 5 S s 3 el gazs o3 ggm ] ABle
o 2555l 3 e (30l dd sl el diysngy oo slatloil plsl g C8g Gy pilins (55 @235 A sl iilej] pls
G922 Jae (siiallgiy <88 plosl SWAP Jua b (slojlas (glol cod S5 (698 (gilodend Shdgfy () 52 At (6055 @i 5 &S 4 bgpye Sl
WAO-AY ely; Sl 3 cloybad (gyLul piumms a5ome )3 de 0 S5 5l ok (6 S0l SleMbl wlulyy SWAP Jso .as b)) Slie zolil duslie,d
Jie 0 5 [, 2 RETC Jaojl oel sty S Sgyiud sl jzalyb g jlonl ol pen g oKy O pole wtige 0a80iily (G ojlass Slisios ac 30,
Ol 4 o p (uimjiowd ¥ (6598 b 99yl B9, ) Sicsypb Jabs (6ile] ol (6y9 Jloss Yo b (ks JalS slacS'sh 4y )b S B o (bl
G399 LS 0k i B IS o (5 yin o abols a3 5 S5 4 a1 torid (SIF1/SIS0 5 (SrH1SuSI0/5)S: (2ol o
Bl fhe) (85 Oyge gyl paiges Sl u Go e Fe Sloj Jolsh )3 g ST a] (e 8l ey (gl ) (e il - ol Bas > ity
5 sloyhad (g ylol i 5 plovl S )3 agr J5m Ar (S5 L g yie Sl YO Cisdy alold b ¢y 4w cody Hlen Jolis olacs)S 515 15 g twd Sjgo
(ME) Us 510> (R?) (s oy sl ol e 5 (5 00505 oo 5 B 5 1871 250 ol qlis 2 e sl Yo slafy, dlols L i lolys 55
o8l L S0 gyt s Vo )+ iy sy ool > (CRM) iy s 5 (NRMSE) o108 JLoy (5L o33 iy (550
e IVA S0, dab 5yt il Yoy ecaSo sio il 1 oS ko o/ VA g WYY o /¥5 (/AN oS30 b (g ya 5lo Vo )3 CRMGNRMSE MER’ ki
O oy (YL S deolre xS e Bl y )8 ue /Y g YAINR VA /YD aily (g9 50 g canSe yio Blu y p)S lee </NIVY o VEIFY /FA
YL (Ul 9090 ol 45 lso (IS e (g p (IS0 lad 1 8,5 Aol L o ) g 9 A8l s0 (10)5AY) (830 ke (5 20 s Vo aliold 4y gy
0= YL 23l glojlad (g lol s Cooguad 4y drgi b Skl S35 (gladlold )3 1208 (6y98 s 4 Sl e 4 ABle (Mo kB (S35 )5 Ja
S35 sladlols )3 gty o (e yio Bl 1 p)S o YIA) 363 381 4y 3o ool ddy (59, 50 48 Adlige Jao 2502 €85 (392 (ol ME e
50 48 395 50 003CRM. o)l l5ae 1391 Cuto ol iz pen bl o S (6590 359l )0 Jio ogd B odind (L osel Cuwdty ME (500 S0 jlad
Shabie Jlie ) 0ad (gt Oliee 0992 YU NRMSE cupo a2 g b 5 g 2l oo slodalie jlade 5l jiaS oad (i (e 095 (Smiie
JBeB Ly jed Ol L glojhas ol o]y S8 )3 (6558 @i e Jie cnl 31 oLt SWAP o (giluand | Juols gulis JS oo 4y 0l 0
255 18 oolitil 350 (o ylad Bl )3 (55 s iyl slp 2L I3l i Blgice Jao (al g wled (ilodnd o

SWAP o «y3 as 50 «SB (695 )58 gloyad (s lol 1 gdS” gbdesly

5 6l o sl gyl edlital e s ) & 4 005 &Y o
slac]) B)laal lac] 3,,LS wsle Ol was wlie I edlizl
d9aS buly b s Caz ot e 00l 93 (0] 0 0
L Lt coos sl g, 5 odliiwl b cplpl (1) 15b o
23 35 ol 25 )15 Gimgly slacaglyl 5l jb Ol Sl eslitl
5 oS Sk bl 48 ol sblie (i) lan (S gbolie
iqbobial el (SB maw 3 gMel goos il o Sk j pes
23S oy ) el €S ] o a8 omgy pll g g2 SmlsS

v

LYRUP

il (ialiel g guw SOl peyiwdy > Ol lise (992 dgdxe

ool 09,5 Jubiusl g skl eyl (ol S Bl (ol i 4 =¥ g Y )
52 ez das oSl o ple oSl ( ESR5 5

(Email : tabie 2011@yahoo.com 2 gtne oA 5 — )
Ol o8l o 559liS oasuiily ol swdigo 09,5 ;boliwl —F



BN g ST b (sloyhad (gl oo S50 (55940 @255 (63 Lwenndd

5l Dol e bulpd cov g )0 Ol L olel Cov (5 5
L syl Ll 15 o ] & 03,8 oMl SWAP o b s
2 () GhlSen 5 lo sy Sl 1) Jod LB clo g5 95 O
wegad 3 (paSy pos) ol Cudls L) Wiyl )58 )3 (uios
Co o) )3 (o (S 50 Sad g o Jlim (g5loans
Seod 9 Sl G Coppde SWAP Juo S8 4y 558 I L (5l
4 095 LB SWAP Jus a8 oy 4lis zuls 63505 (gjloduni |,
5 Sl S (5t |y Soi g ] My oy ol oo
oS byl cod ek ol Ll (gjlodend gl (V) oS
Jie a8 1558 el g odliwl SWAP Juojl )a T b (6l
wlie jl i 1) (6)9 g 0 (55 0jlul ol I jeS ) cagbs)
hodsl Cuwady gl wyp Dy e (g3lwdndd odd (g pSojll
s jslyw 1> SWAP Jiao (595 j 45 alaobj)l g lisios
Gl (omiwly 3o Jae ol oS aad e ol sl 00 plool
Ly ST 5 Mol g o Jsl Slg o (095 4 codlitul 3)90 dilaio
g adlls Gan | bl Limgh 1l (jlodud cuiS Job
e b cyd ciiS coos S S0 p0 (6y5-0 @98 (sjladie
oLoxl flgal dibaia 3y I b (gloyhad (5l gy 4 SWAP

RO

5 & Lk sl sngy yelol SSWAP ey oMol Jlis!
(W) dgude lo ) doles
dac
o0 2 (au(}) - ac)
at 9z

()

—ss(z- 1)

Ol ol wass qCm ) S O Pl cdale e oyl o
Sl 4o @ S8(2t) 5 (L) Jeboes slas] Job L(LT ) Sk
25 o 4 oy alaily 51 e Cwl(MLT) olS Lawgs S5
Cto YU oo any oluil O plja ) cul amlxe L6

a = —k(h) [? + 1] ")

Ll )b 1) (Jsdowe jlissl Jobo) Lgese jlads (Y) o592
VoSO cpm dsyio bl )3 g pio lo Y /0 oy 2Kkl
5 adaly ulen 5g(2, 1) amolee (glyy s )3 jlas > e Sl

Wby g e

o5 Ly b o (sl o sliiygoil iam bl o (5900
9 Sl 5958 45l g 9 Yok (Il slacadgioe Jdse
(B) aslosly (glasbly slaJas 4 1) 355 slo guybiay obj aiy3a
S ol odomy Lulyy siloand sl s3asie sy cla s
|y S (698 s 45 ol e 51 53l dmgs LS g e
SWAP .l SWAP Jso somiw o 0l cglite 3,)8 4 o
el iS5 S S o el 5 T ey sl S o
&y 0yS e 0 S TS () 3ok, dole &S
iy (595 ol b sl Ly diwg 4 SB(Sgyue
e J oS 4Bl Bulad sk o)l dble e3ae o g oo
(V) 3950 )4 gldl jd ailaio (sl oo g gl dilato (51
ol cupie caliee GYb (0 1) SWAP s (goaxi0 ) ,Siinng sy
bl Slodly Sy 8wy 390 1y o] ol g 48,5 ey SB g
lislgn 5 olS (S T SleMbl Jlacl o plogl (gla o)
e SLeMbl Ly ol (295 gulis 4l Jae 9399 olyis &
5y Slos (gilwand (sl SWAP Juo .l odds b5l g duwldo
2l Capie S Lo 5 2l Gl ¢ o280 Jsasme
210 2,2l (So5dg )it (slapimm > o (D 5 o S
sl olS g jiunes] ol (S (sla ol )l (K58 bloyl Jae ol
o2l ol oSy SLs e ¢ panldl ilisks (gl yzal s (slmodls )
asy P SWAP Jua 5l odliil s (5) LS (1) 1S s
s Jags o P (i 3,Skae 5 £lel Ji (5t
L SWAP Jas a8 @b s bl (sla Juloss sl 4 (g9 905
5 S (6y5-d jladie sl yzo Lauly 5 )3 dasie (sl piito 392
Olye dod )3 9 350) (lwdnd (255 @ |y pAS (i 3 Shos
) 5aS LS e (55 3 dumyshe ) Yl S oty
Gilwaas byl b (VF) aeze Sllalu g ool jlre C8lyoc]
= o5 9 s S s el Jlaml 5 glals )3 5 Sles
ol an Jao (g5 oS 2l L jlsal ;o SWAP s lawg
sis Al s @i 9 et @V Cmln )l O os
LB ) Shos (gilumdd (2551 L (V) (o 903 (g luodend
il > SWAP Jsa b S by 5 eMely o Jlisl o piS
3y8des 5 6r5-5 2 jFSWAP Juo o8 0y (a5 (g Gluls
S 6 jlodan Bl e g o (sl 3 |y piS Jguanma
P SWAP Jae oS wyp (V) ohlSen g 00lj dlaao
Seid gblie 3 Jio cpl 45 03,8 (015 S (6598 (30059
ol (5wt Ko cdale (olayldges duslio b g 399 olaiwl B
i 153,8 plel ilike (slolagi 55 okid (55e8 0jI) S e |
oS 598 L ol Ly 5 plagle 31y S8 S5 e Joo
5 5 g0 6 Jod Jlb L B by 505 o ]
sladess Lo iSa > Sei &8 > (siloand L (V0) o, Sen



WVAF 91 o — 310 po ¢ Yoylods « YA als (S g OF 45,2504 Y

L g 9 2lge
Cwdige 008l SO ojlei  Sladod de )iy BT ()
pLosl WY elys Jlo p Sleal e aues oKl Ol pole
aSUFAs 4830 dx ) 0FA 3 oLl Cuxbge Jas 5l as b8
0393 e iyl (wlislon ol el 05,5 @Bly bys prdaw)l yeV
ol (L ©ladss duwge aolislsn o] 5l ond ags) Sboj
bwgio g yio deo¥Y CiS 0)50 Jobo j0 (SWHb liee a8 2l
Sl 25315 Bl 4 YFNY o)l cuiS by dlale sled
94235 Lol @yepte VoA Colus & (duej g}y ol plox]
Jolye 5 8 S s 5 (S Sluogs e liic &
S o Sbdiges sl 51 8 VYV olo yons 53 ¢ pus & jwoslol
—AegVe—Fri Ve Gas dw jl g S odga e d o 4w
dn g Jate s8] a4y ladiges s cudlyy SB (g yi0 luf e
oll 2595 (6 o duogd Sl youe 5 (9,80)8 ¢3S Suis
D)8 oy Sejlul S o, ;}iL.,);M o&uwa 3l oalal b el
5 Zow Colda olKiwd jl edlaiwl L SB S sl culia o
=B mesly a5 ploil e pH L gl 5 )5 pH. (5,505
Rwd b wds bB jaud ¢yiogid ould olSuwd ool b s
s S 538 e s ) T 2 803 5 gy i

. . . . & g, . . “ -

Lg).mUo P FRL P>y dl)g PER W) d)tso)l.b‘ JIM U9
61y a0 sladilgiwl b 03550 Cuwd (gladiges « S Y 1o
» S 4s)10 SB olendy (S8 Claogad 035 a5
SLaS 5l 4l b B 3 il 3o sl a1 1)) g
dp y eyt i) o0 ¥ 6p9 b 09y B9, ) Sics s
] ( SI+I.S)S4 9 (Sﬁ'l)Sy (S]“"OS)Sz c(..\.Qwa )la.u u‘}»&
sl jod ol ag slp 28,5 plosl 1S5 a5 o i
5;—2 Comd g oped PHgNa Mg LCa EC polas g 4500 aildg,
ay Sil5e8 oo polie (puw 3,5 dubre SAR Hluds
&S Jlo )3 sy 433 590 ,lade 4 EC b ,S adls) Ol 4 s
i Al a0, Ol alie alols LT SAR 4 ;—ag olis
G T )l .l oais odly L V JSi o b Siladds
uL.«.l.o.C\Y‘ﬂ\JL» olo Liduw! £9 )2 "‘\""L@S“d)?“’ d‘)b T4)l.a.ﬁ3
B0 50 g wd Gygeo 4 CblS hgy 18,8 ygee D clislS
o ol YO Capdy dlold b (g5t dw cady Hlon Jols slacs,S

2-Master sizer
3-Kejeldal

A S lylaie § 395 0 oasel yialS &b a(ho)‘OT)s &S
2 3l g el flwg 3 SO b yan jlg o S ol (g)es

a ()

ASL_> Lg)?—”" _LS"'—M” .))_ilo.c ja_;‘) Ja_> L.A.u_w Zacdi)) 4_§
e th* o(dS/m) S5 glil o)las (g9 0 (SdS/m )
iy bl s (gl ol (dS/M) SB (g9 aili]
S ol )i (i) SB (Sdgyu a4 5l g
((k-h-0) (s alul )l K(h) «SLs Sgpin colin L5 O(h)
223 T A pbee =395 ly bl bate ol gl

A ealawl

(95 _Hr)

A

6, <0<, )

M0 el SLS 5o bl g oo (3 cag) o1 O,
bl 2 0 abilas g S, A St ()25 sl el 0
b L Se il 10 s dple BB ol o oML
I iy a3 | ol Slsicee (e blod & 5 (L) o
b Col plp om g cad SB g8 JIs
1 )

m=1-—
n

pdre SLE el e (Sgren Colia )95 o)l 4 L
dolee Sygo aK(h) glusl e  Sgpin colin b doleo 5 (V)
(W) Ll e camdy 4 Y

2

K(h) = KS.* 1—[1—56”“} (v)

Cogby Seg (LT-1) glusl S Sgyun colan KS ] p3 &
D) (o0 iy ) g g Mliee e gludl o>
0-6
" g
s Yr
23,8 gy |y RETC sl (VA) ), K

1-RETention Curve



B g ST b (sloylad ()bl oo S50 (55940 @259 (63 Lwenndd

3 ot 9 03 ()l g0 55T o ST glac 5l jglaie )l
o Sl b dslrs ol Cagl) gl 3 b Kt g (o5
Sl amgpio Bl as LS Lajlo lS p35)5—5 98
> CBl ujteof e e (Sl gy 3 e BLuT o
S mages (LSe 0y lad gy ta BV Ve dldy (g9 Alols

Jae 5lisyge sla el 4L

Ols= a5 0 (e lulid Sl g geelS Jao
YL 50 bl SWAP Jue )3 09500 03> Jao 42 (299
Eomazme 5 (Esile —yaiy adslee oLl yy) sty (5,55 s

3 gloskad (g)ll s 15 plosl S 5> gy lim Ac (ST L g
3y9 8551 g e Bl Yo gladijs; Aol L ol sl )l g5
b g )l Gl 2.5 oo el my S g s Sl
Lo s ol )Lt g S8 o 5918 bawgi o o2 g 4 (6558
N agme Jl e g o0 ulais Lid J S pud g geiaw)Lid 51 ool
N8 oS )Lt 3 o bl bwg yiodeo V5 5 Fe (sladly)
orizmen 5 slokad (g)lal ) (ilulygd (g o8 4 A2 L0y 0
02958065 s 40 o590 L )Ll 3 (655U sl
@Y Joia 0 a5 485 s )3 jo)¥ g )lul cuslio gt
ool O 550 uls .ol osds odls lis Ol LaS cla yiolojl
Al o dilale Cygo 4y Ay e o lye )
5 39y 3 ST 55 oniledl Cugby 4 a5 b bl O oo
Sl b s S39 Do 4 ST gl S dslme gl |

Sl as )50 S abondy (S5 Olwogad —) o>
Tablel-Physical and chemical properties of field soil research
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el J i o S il Soil particle size(%)
. . . . w ()
Dwfh Cl g e B 4 ;\Iy g PH e l;fa;:'t Soil
¢p (ds/m) 1Ly ol S TV
(cm) K ; P 1 (%) (grem™) texture o N o
(mgkg')  (mgkg”) Clay Silt Sand
0-30 110 10.0 0.12 7.50 3.91 1.40 Si-L 226 521 253
30-60 124 10.5 0.08 7.57 3.35 1.55 Si-L 235 515 25
60-90 108 10.1 0.08 7.60 2.78 1.60 Si-L 232 517 232
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Table 2-Chemical properties of irrigated water control treatments
‘U’d dl"j + 2+ 2+
| So4 Ccr Hcoy K* Na Mg Ca TDS EC
SoPx : : : 1 (r P '
Sampling ( ( ( ( ( ( ( (
time
g
8.31 12.73 3.6 0.08 12.9 3.99 7.89 1892 8 2.94
March
‘y"J)9f'9 8.95 13.58 3.5 0.09 13.59 4.44 8.13 1585 7.6 2.49
April
) 8.45 13.92 34 0.09 14.06 3.89 7.93 1612 7.4 2.5
May
Is
e 11.55 14.4 32 0.09 16.4 4.13 8.6 1654 6.6 2.58
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Figure 1-Schematic map plan
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4-Maximum Error

5-Normalized Root Mean Square Error
6-Coefficient of determination
7-Coefficient of Residual Mass
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Table 3-Coefficients of soil hydraulic functions using the program RETC

S Ges
Depth 0 0 k afem™) n m
(cm)
0-30 0.05 0.43 14.20 0.014 1.18 0.157
30-60 0.07 0.47 15.50 0.016 1.25 0.203
60-90 0.07 0.46 14.70 0.018 1.18 0.157
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Table 4-Sensitivity coefficients calculated

Input parameters 39,9 %0/, ScCumlus o o
(+£)A~)o)l)> FESRIRIRTS 0.09
Maximum temperature
(F0+ )yl anys Jolas 011
Minimum temperature '
()t 1.47
Rainfall
Hydraulic coefficients soil layers '
(-0+)SB Mol Jsl sla ol by 0.25
Soil solute transport parameters '
F*’ -)LS)... 2l Bos 78]
Irrigation water depth
(_a')d)L:'.’" U" LS)?“’ 1.33
Irrigation water salinity
Rooting depth
b+)S L

Leaf area index
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Table 5- Average values of hydraulic and Solute transport in soil parameters for the distribution salinity

Parameter yl,l Value ylaio
a(cm™) 0.0205
n(-) 12727
es(cm’em™) 0.01
Ky (cmday™) 58.7
Tem’em™) 0.43
Diffusion length (cm)

Molecular diffusion coefficient
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Figure 2-SWAP model calibration results in the distribution of salinity
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Introduction: The to be limited available water amount from one side and to be increased needs of world
population from the other side have caused increase of cultivation for products. For this reason, employing new
irrigation ways and using new water resources like using the uncommon water (salty water, water drainage) are
two main strategies for regulating water shortage conditions. On the other side, accumulation of salts on the soil
surface in dry regions having low rainfall and much evaporation, i.e. an avoidable case. As doing experiment for
determining moisture distribution form demands needs a lot of time and conducting desert experiments are
costly, stimulator models are suitable alternatives in answering the problem concerning moving and saltiness
distribution.

Materials and Methods: In this research, simulation of soil saltiness under drip irrigation was done by the
SWAP model and potency of the above model was done in comparison with evaluated relevant results. SWAP
model was performed based on measured data in a corn field equipped with drip irrigation system in the farming
year 1391-92 in the number one research field in the engineering faculty of water science, ShahidChamran
university of Ahvaz and hydraulic parameters of soil obtained from RETC . Statistical model in the form of a
random full base plan with four attendants for irrigating water saltiness including salinity S; (Karoon River water
with salinity 3 ds/m as a control treatment), S, (S; +0/5), S5 (S; +1) and S4 (S; +1/5) dS/m, in 3 repetition and in
3 intervals of 10 cm emitter, 20 cm emitters on the stack, at a depth of 0-90 cm (instead of each 30 cm) from soil
surface and intervals of 30, 60 and 90 days after modeling cultiviation was done. The cultivation way was done
handheld in plots including four rows of 3 m in distance of 75 cm rows and with denseness of 80 bushes in a
hectar. Drip irrigation system was of type strip with space of 20 cm pores.

Results and Discussion: The results of this section of work have shown in the form of chart drawing and
calculating identity indices or recognition (R?), maximum error (ME), normalized root mean second error
(NRMSE) and coefficient of residual mass (CRM) in the distances on the stack, 10 and 20 cm dropper. The
amount of R, ME, NRMSE and CRM in 10 cm dripper were calculated to be 0/81, 0/46, 11/77 and 0/018
mg/cm’, in 20 cmdripper 0/78, 0/48, 16/44 and 0/1172 mg/cm’ and on the stack 0/75, 2/8, 18/19 and 0/07
mg/cm’. The highest recognition factor was a distance of 10 cm dripper (81 percent) and then reduces to keep
distance from dripper recognition factor . This subject is the highest potency close to the dripper. This can
happen for less saltiness in the spaces close to the dripper according to drip irrigation features. The high ME
amount shows the less attendance computing of the model, it comes to it’s maximum on the stack, however (2/8
mg/cm’), the distances near to the dripper the obtained ME amount shows the good care in estimating soil
saltiness. Also, based on being positive CRM parameter amount was seen. It is less in the amount observed in
anticipating of saltiness in the anticipated amount. By considering NRMSE factor, higher amount of anticipating
is based on observations.

Conclusion: Generally, the results obtained from stimulating of SWAP show that this model can stimulate
saltiness distribution in soil under drip irrigation with salty water. This model can be used as useful tools for
evaluation of saltiness distribution around the dripper.
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