Ao 531 A gad) olyall A 53 i
Ciadl) Alidlaa & Jualaall (any
Watsuit) diige Jlaxinly) < pi)
(Model

JESA el
IS Cpuna dakald
43 o<1 daals [ daigl) A8

Gaalul) Gaalul) Galul)
s Jlh i i e deas e pa sl (b



iaxli, (304)
LI-LE ) 4o 5 an
448 gal) oleal) 4y
) ang Ao 31 sl
3 Laal) (s
C Jra
PR - ."‘. ‘é&
) aadl



(305). ikl chaillibiblas b Jualaal) Gany 40153 A gall olsal) dye g5 i

@ Jumolall g 451yl dui gl olad | o gul Ruimni
(Watsuit Model ) Juid guS bostaimili) i guiedl| whiiefidailang
SN (upaal)

DS Cpuna dalald
48 o<ty daala [ daigl) A48

Gaalyl Gl Ealul)
Cria uald gl g3 Cruida daaa Jils A dala Juie

- daa8al)
Gaal) o Sl g dagall (B =l aa (e Bas) g o EY) Caail) ddadlaa
IR S skl eall yy Caaill A 2l adsiall Gaepalisall Jlad) il

 Ladlall ) i)

JSLE (pe san) s JSE (Fandand) cn slaall Vi sl slaall ¢
e 31 Lete ARl o jlial) Aiie lo i Ll Adaladd) Gyl sl
ds.\.ni c.\.uuY\ d}; dSLm.A ‘_A}S“ B MJ&}N ‘_A\ HSJM\ D..JA_
A0 Gailiad e sl sae A S S5 Ak sl oladl (5 sinse
) Al JSLE (e a1 e b 3 s sl Al 2a3 s (sbial) S5 e
Koyl amladll Aoy le U i35 1 ealadl S i Rladlaal 4 5
Jiladl e cag o Ll ) QAL (G0) il la s Adailadl L ids )
oz Aol 31 Al siie dpe 55 IS DS (e (Ple Jlae b sl Al
O3S e 55 g oladll 5 5l e ddadladll b de) )5 Jualaall
el Ol e saae 5 JSY) il G (e e g5 )

e JiaY) da gl Leiaiasl 2V 43l Adadlaall 3 4 gl olpall ASiie
aliiladl & Ulla 53 sall yé 5 de giiall Al 3l Jualadll de) 5 JDA
Ul 4.5\)) ‘_Ar_ °\§"‘M Y e\d;:u.u\ Prer GITEN cl,:mj\ XYY L\U.a.a\}a‘j ?.IM
Al 8 4SS Jaaladl

L _alaa g 48 gad) oleall

dalle 3 ga (pe A3 glde GlaaS e (g giad dapall 833 5 gall oliall )
O 48 SLEY Laa g dalidall adlali o L) calalie e 4ail ddlia) il gd



) chailidbiblas b Jualaal)l (2 de) )31 A sall sluall 4o 5 andi. (306)

Fae g e gl 13 Gy daiad g ol gl e Al il 50 o0
el radl 485 pala 5 4alia g 45k 38 oy pua o 5 il sl 3S) i
CEEA (e bl 585 sy 5 A dalse e 5 bl a3 48 L il
il Cilags (o xy s LeindlSal ULl 5 sl (nnsi (530 5y Al
e Dab eLlly Bl oal ja¥) L il ) i g 1ol i ) )
e (e oalaill g gyl @i 2l 5 Al el jueats Aclaial
2n3 ) yubaall ga s by Levie Fan Y Ale (3 Al g enall () 5S35 <iSLadl
a2 Tariiall syl 5 o 5l olie b s dilall jalaall b ilf sl
Ll skl eda e 5 ylasll dadia s (gAY

ok 55 el llay ele die dxplal 48 3 ) g (e Janlly
IS (es 488y 4l st (5 )k £ lily diell 03¢ B30 ailiad 5 Clia
Fuadha e aSall (S pl23uY) g il Batae il s Leijlia s il Julas
Gk a8 Ao il Jllatl) CllS Wl g Caa g ) il da o e o) elall 38
o Jsanll 48 JS Lee i) "3 aal gl (b dpalle Baana g 45 yaa Ll
PR Gdy s U hdl e idsall bl las Lol dasaia il
5 Aol slal) s (1Al deay s soaall iy oS5 8§ 580 5 cilebusall
sl elall s ) A il O3S a8 Gl sl s leW) olae

35 ey A el olal) e g giad A Ay Bl (888 (Bac ()
Aol Al Jals Akl 8 (56 Y sl sl b o) 5 s slall elan
) e dadall Jiud aa g5 S (Aquifer) g osiadl slawall 5 clall

(1988 2l 3k .2 )

: A gl oyl gl

Gk oo Ad gl slaall ) i glal) J g g S a5 (S
+ ) Jadai )



(307). il challiliblas b Jualaal) Gany 401,30 A gall slsal) de g5 s

Lodaudt ol o Qﬁ’,:ﬂ Jal

M2l pul ST 0 S Yl o
il u‘uﬂ.%w o
et olas Lgands dny Lbuall

e /

G ga! Lobuall B glll oy / \

N b JI
o S s
eRE R PP PRI PRNY Lghall gl

addiuall Jaagall (o 5 paida pAu

Ll Jeat 2 il 45 31 1982 ale 4 (Rhoades ) allall ekl
steady-state ) 4udl) o gkl b.». & ol (e AUl dpand) g Aa glall JSLEAL
Al gr Siglall 38 5 5l A slall s A3y Hhall o3¢ ((conditions
Jalae Q& 53l) (CF ) Sl Jaloay el 38 55 ) (EC ) ) sle Ailia s
(Ec ) A slall Zima Jaala o st o Al caund 51 el daiSka
& 5 e e obie Ladla anii) ), Daandl Gl s0¥) 3 515 (SAR) daa seall g
il \ 1999 OIS e Aadald 1) A0 5,0 Gl S (€ — s )
(( rianla

2S0 3hia 3 ol o Jiosall 138 (aakad o5 Canl) 14 3
gl lginDla (520 a3 S — Cani g L
:Zw.nbﬁ‘ dalaia

(el Y el et i RS il Adadlae b penll e i Y
8 shlie A LI A6 LAl &5 Aae e ST olad) e ST B e )3l
Glalia (L (8 dasest wl Jansall 138 a0 3S3N RT A e (5SS
CaEY) Canil

1dsY) adsal)



ey Ciadlidbiilag (A Jualaall gans 4o )31 4 sl olaall 4o 5 ani. (308)

o iy Sl S el il o deal ) Gkl e oy

-:-:.,:Googlew

(E044.32608 N32.12217) GPS e @dsdl)
(o i) ASd) Huadl)
1 AGl a8 gal)
bl s el Sluse g LG 8 (Agasd) Al ) 43 K1) el b by

cAgidall A s aas je el g Ol g il de) ) eldii dpel ) )
(N32.04339 E044.383) GPS Jlex adsall

[ acommfmeaes(E]




(309). il Ciailidzilag & Jualaall G Ao 3 A sad) oball 4 5 anis

t Sl ad gal)
SR UL S TN [Pt P IEWER Y EEPN AN JRpat
(E044.38047 N32.04848) GPS jlea adsall icl )

(ai Y 25,\&) sl
r&a) A Al asaliall (an



i) iAo b Gualaall Gl 4130 db gl slsall e 5 anl (310)

: (Ph) s souedl oY) -1

Aoe (8l Laga Dby iy g can g uell (sl S A allad) gy sle Sl oa
Jsanll A LS (6.79—6.75 ) Al yall ddhaia & 45 = 5l 555 Apiadlall
(3)
1(EC) Ak sl didua i) -2

olaall 3] s da )3 die da glall | jdlae Lubite 400 5o SI) ddua 53l aai g
Aa 0 die oSl Ll dua i o elall o Banw 1 AL 4 5 44 50l
lgiad = 5l i s (Ms\em) sl (Mmohs\em ) @las sy Guli 5 4y 50 25 51
Jax e a5 (3)dsaall i LS (8150~ 7666) il all dihaia b
:(TDS) 4sh 4a0dl) z3aY) -3

slaall dae gig daslall il Lale | e slpall 8 251201 ~ DL a3
(3)Js3a]l 8 LS (5583~ 5455) Leiad cia gl i
(T.H) 2481 8 uall -4

S8 e aspuninall 5 sl SlE GUS jo 2 5a g () ASH B sl 3 520
zs) s (ppm ) Slas s lgie s sliall (A& il ) 515 Gy 58 5 Sls S
Jax e a5 (3) sl b LS (3050~ 2800) Leied
:(Cl) <l i<l -5

Sl ) a0 3l e (05K slaall il il IS ¢ gl
AalSl ) saall (g5 <l jaiall Sl i A3 A5V 0 jabias el Jlaill
(3) dsadl LS (1665.5— 2116.5) W 38 55 0S5 &y puall
1 Mg pssitadl g 052l -6

OsSiale g4l (N aaall A g )1 ) saiall (e Gl gl sall 2ay
£ ) 5 Al (3halia L Ao iS5 gundlSH (e JB1 208 gl slaal) b 4
s adle 4 (3) Il LS (412.36— 226.92)
:Na agpall Ol -7

408 sy Agmlall olal) (3585 A5l pualiall ST e 585
DA T 3 sall (e Fmglall eliall 8 Al g olaall 8 3l e dpaliiall
Bl ) 3lalie (8 At lS g Al a5 siall 4 gl Bulee
s adle a5 (3) dsaall A LS (1064 - 858)
:Ca psmadlsll g0 -8

o 3anallSH 318 5) U S Ll o Ale i e pusy o g€ g0l iy
ey ALidial) A g SN ) soall Al a5 amdll s Cn s ol 1 nas
Adhaia (o 38 5 aln g ol aledV 5 pand) GlIAS 5 s oS SN 5 Cululll
- (3) Usiall 4 LS (800 — 544) 4wl

(AL i) 2ana 2) elall Ali) diria )



(311). il challibiblas b Jualaal) Gany 40153 A gall olsal) dye g5 s

}(SAR) A pall Asiia

(sodium absorption ratio ) asesall (abaial A Gdd oy
4085 e 7Y o2 (add Cum & i) e a0 eall #O1 E) d5a
ol sedl s elall &y )
5 )Y Gl e W (JS — A ) g pda e olas adla auii ))
Al s ALB o spiiall 5 o gpndlSll () o 503 peall A (55 Lasic
(Y8 a5 grall Gabiacs) dawd e a5 dplallas g 4s )
SAR=Na\( V(Ca+Mg)\2

-4E8Lial) g gLl

4 sall obaall (e zilad o 4 5liasSll 5 4 ol 58l Cila gl Cy )
il Ay gall ) geall b Aam gl @l sall e Eanill [ gma b A (ULY) o)
(google earth ) gzt n e Ledasaus g S aal) a8 gall ile) B 330 5 Eua
Uslae 5 LAl &3 Cun (3) by Jsaall g dnm gally gl 21 i) ey
Jslanll b g e LS 5 (ililaal) Jglan o) 3 daa ga ) mby )l Jp2 sall
‘;m}d\ VA Q)Almaﬁe@m‘ a&w(ﬂum; (6,5,4) (éJ
Uy Jend b i 2 (4,3,2) JSaVigly cillabis e (1) A8 Jsaal)
4 sall obaall S S (pania 3353 gall ualiall (amal dpe ) ) 1) Jualadll
fe ) g ) Sy ilileall 038 JLeS) 2y (2) b Jsaa) g daa sall
dalaie 8 (A sad) oball) LY ol of Alad) culyiniall Adaadlae (g
Juall Jalaa ¢35 Laie il Jaalaa el 31 peloas 33D bl gall 5 )
de) )l olaall o2 aladinl s 358 Wé 0.25 (o« ( Leaching fraction)
0.5 ¢« Leaching fraction Jusdl Cllas ) & Ladie (daiall) Jaalas
Lé 0.2 (e duid) S las o5 Ladie (pedll) Jpalae del )30y (358 L
_3_).53\}_})3\ dgmu‘\@...da\.}d\ Y e\daﬁu\u&g‘ﬁjdﬁ
- 43325

Juad) D lalaa w30l ) g Ao 3 Al sbiall daaDla 24 ) ()
Oes LY 02 slae (8 443 gl A5 48l vie W, ( Leaching fraction)
OsS 43 gual) Aia (e olaall o2 gl Jaa D e dpal) Al cla gu,l) A
dnisdl L pan 08 (1) by JSEN 8 Gl Jadd) Jiuf 2 Ll apes
il il



i) iAo b Gualaall Gl 4130 db gl slsall e 5 i (312)

Rootzone
interval Cf
Leaching fraction
| 005 | 01 | 02 | 03 | 04 | 05
| Linear Average (1)
Upper | 565 | 064 | 062 | 06 | 058 | 0.56
Quarter
Whde | 579 | 188 | 120 | 103 | 087 | 077
Rootzone
| Water up take weighted (2)
Whle
R 1.79 1.35 1.03 0.87 0.77 0.7
ootzone

Cf agh e (1) Jyd)

(1) use for conventional irrigation management .

(2) use for high frequency irrigation management or where
metric potential development between irrigation is
insignificant.

Tolerated Tolleratefd Tolerated
Crop value of ECe | Slop % Vglljiv(\? value of Bsw
(ds/m) (o) (ppm)
Maize 1.7 12 525 2.0
Rice 3.0 12 1050 2.0
Wheat 6.0 7.1 2100 3.0
Cotton 7.7 5.2 2625 6.0
Barley 8.0 5 2100 3.4
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Ece= Ec * Wide R00t zone Aslua sill 4,ledl) dadl) il Uaslas

bl
Jo¥) adsall - 1
Jusd) O lalra Wide Root zone Ece
0.05 2.79 2.79*%7.67=21.4
0.1 1.88 1.88*7.67=14.4
0.2 1.29 1.29*7.67=9.9
0.3 1.03 1.03*7.67=7.9
04 0.87 0.87*7.67=6.7
0.5 0.77 0.77*7.67=5.9
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(1)hlai.a

‘;315]\ c'_»})AS\ -2
Ec=7970\1000=7.97 mg\l
Jud) O Malza Wide Root zone Ece

0.05 2.79 2.79%7.97=22.2

0.1 1.88 1.88*7.97=15

0.2 1.29 1.29*7.97=10

0.3 1.03 1.03*7.97=8.2

0.4 0.87 0.87*7.97=6.9

0.5 0.77 0.77*7.97=6.1

(5) Js
G o8 5all - 3
Ec=815011000=8.15 mg\I
Juad) cBlalaa Wide Root zone Ece
0.05 2.79 2.79*8.15=22.7
0.1 1.88 1.88*8.15=15.3
0.2 1.29 1.29*8.15=10.5
0.3 1.03 1.03*8.15=8.8
0.4 0.87 0.87*8.15=7.4
0.5 0.77 0.77*8.15=6.3
(6) Jy>
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coparsion of SAR- Ec combinations produced
with use water of graund water hn najaf and kufa

city
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Ec
(2) Jalais
(3) Jalais
comparsion of root zone salinities produced
using ground water in al-kufa city for irrigation
with maximum levels tolerable by
representatative crops without reducing their
yield (location 1).
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Leaching Fraction




iy Ciailiddiiag A Jualaal) (an ds) ) 3 A gad) olall de 5 4l

(316)

comprasion of root zone salinities produced

0.6 0.5 0.4 0.3 0.2 0.1

Leaching Fraction

using ground water in al_kufa city for irrigation
with maximum levels tolerable by representative
crops without reducing their yield (location 2).

25

20

15

10

Average Root Zone
Salinity Ece ds/m

(4) Jalais

comparsion of root zone salinity produced using ground
water of najaf-karbala street for irrigation with maximum
levle tolerable by representive crops without reducing
their yield (location 3).

Leaching Fraction

0.6 0.5 0.4 0.3 0.2 0.1 0
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Average Root Zone
Salinity , Ece ds/m
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coparsion of SAR- Ec combinations produced | (1) s, hhis
with use water of graund water hn najaf and kufa
city

Comparsion of rootzoone salinities produced | (2) A bbis
using ground water in al-kufa city for irrigation
with maximum levels tolerable by represenative
crops without reducing their yield (location 1)

Comparsion of rootzoone salinities produced | (3) i bbis
using ground water in al-kufa city for irrigation
with maximum levels tolerable by represenative
crops without reducing their yield (location 2)

Comparsion of rootzoone salinities produced | (4) i, bkis
using ground water in al-kufa city for irrigation
with maximum levels tolerable by represenative
crops without reducing their yield (location 3)
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(Ec ) Ao shall Apno dpcalae o slie oo 45 Jaly st (5]} oo Dl i
- (SAR) & guall

Abstract

This study was included some chemical tests on samples
of groundwater (wells) in the certain locations of Al-najaf Al
ashraf, like (acidity, electrical conductivity, total dissolved
solids, total hardness, chlorides, magnesium ion, sodium ion
and calcium ion ) .

The results of these tests were admitted in mathematical
model named (Watsuit Model) to predict the soil bearing to the
salinity and toxicity problems resulting from irrigation water in
steady — state conditions. In this away salinity or concentration
of contaminated was calculated by multiplying the conductivity
of irrigation water (Ec) or salt concentration with

A concentration factor (Cf) with corresponds to the
washing factor and depth in the root zone.

Finally, the suitability of water irrigation was evaluated
by comparison with
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