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QUALITY OF UNDERGROUND WATER IN THE
WEST BANK AND ITS SUITABILITY FOR
IRRIGATION
BY
M. S. Ali Shtayeh, Nihayeh Abu Hijleh

ABSTRACT

Chimecal analysis was carried out on underground water samples taken from 192 wells, distributed
throughout the West Bank of Jordan. The samples were collected twice; in 1982 and 1987. Water
samples were classified on the basis of their salinity, sodium concentration, salinity hazard - sodium
hazard, and suitability for irigation Water samples from different wells in different localities
differed largely in their qualities. The resuits alsc showed a decline with time in water quality in the
samples examined, especially in Jericho and the Jordan valley. The implications of the results on
agriculture in the West Bank arc also discussed.

Lasle

Ao g Ak L3130 1,0 VY e sl ol Sl e atbeS o) jlzst sac oo al

VAAY ple asWWl, VAR ele STt U e bl o ¢ 2l il e ik ol

gl 5 shet g am 3, phas s ¢ o sl gl S8 5, 4 A ) Gy DLl iz

R Ty (I VO WIS I P ISR E R oL JRCTps 2 PR | R POPS DIt P IPORRE

e i By 4 el ae LY Ay o3 s, @kl ey LS aidzad! bl
Al sda @2l Lade (¢ odas AT 2el ;50

A it adl Gl - 2k bl amals - alod! pglall s 1S

v



Quality Of Underground Water In The West Bank......

P SN

o SleaS 3, A Al 2aall S oasbUl o Y Slib 4 e
r..u_,,.:a,_?g;.\..._.&,s,..ﬂli_,,:..J\a::LJ\s,_,.\Jl‘,.L:.Laj._..»u..g.i..\..:.-:..lﬁ..ﬂ
I AVERV RSP VTICRS (RSTS IS e N IRV FEIW IR PN U
vro_”l“'\".’”ﬁL‘;-cJ.’:__‘ﬂﬁulr_’}»).Lﬁ.‘J “J.".‘:\'"&M‘ TN
My,
. ’M

S5 e Y LT e e sl bl Ae s datas,
),,.\'IIC,..L:.Ila.,;,;,,:.-.s,.ob,.ﬁ.lt..lptl,;i‘};,ucjl,:lihob,_i.ll
Aacl 5l amde Gy b eyt i Lo past ,LzeV1 0 ds 35 00 it 3l aalyll
[y U PPN g PPN RNV IR VP [RRVER WU VO WSS V-1 o
sda 2o el g Jarl o gty PO a2z GBLL (5 g 31 e s
Sl by JH AoV o Bl e g J g Adeais Sl phae 5 55 JSLa
Al ) ol 2,20 e 01 sl sl adkazddl 2wl 1 el

Aall 5 ag sl sleadl g lsaat oF JV T Slel a2,
o I O SRPLRTXF Nt PRV PN SIS SYNPTBCIE Vel |
Sloghan T (Y1 e 53 Y, woley ol ) e s, e
Lo gy Ay il Aadll 6 3 godl aleadl Ae g5 Jgm 3 9 Ay a2
F s A

2l 5 2l ol Sley Lams I 2 2l ,ull Gags,

LMo Gda dudsSy el s e i Sl ) sda S8 151 L, A il

Al )0 e UT fe elld ade g0kt L ped sy « Sl 5l (o olddl oda
e S aabidl vin i

N VY e ol Sl p VAN VAT o Lod il Sdat]



An-Najah J. Res., Vol. II, No. 8,(1994) M. S. Ali Shtayeh & N. Abu Hijieh

A EPR LR PP R CU I [C T RPC [ o SO Vo8 [ VS GO WS
Slandl Jdowiy mam o3 T2 XY L S b 75 00 e T Yo Labils

G A, W amin Ve 5, 48, Ll 0] S ¥ ael 5l el Sl 35 oy
CRVFERNS PRRAE N[ AL VEOR I ORI % SRS VRIPEPLON] I W PSR
VoY e byl 30 PH 2 3l 5 s pasdl a0 W ol 530l e ol
p 322 sl SU gl 58555 Gtes o) Fu I JoosTl am o, (ALt
eSS Sl gl 58 5, (Ve Amie A 5, 35D o] S )
-\zrw.,w“.s,z.s._,ia,wg,z@,ﬁ:o](,ﬂ/-‘;&&)rwt,
Ives

S A Waee o cany Al sleadl Ane 5 et I I sl

Jeootovar]

:Salinity a> ylJ! -

<L Electrical conductivity (EC) ‘B,Jl.,fg.ill Jee sl 23 dpumn, ens
(r JSa, o ¥ JSe Ll ) JU Jpasd) ey 33 42Tl olodd

T I W] (C) azall
¥ Y0 e il 5 5ey SSadl
Yor - Lo A phodl 2 2isuis ol C1
ove - Yoo Lo ghadl e o920 olea C2
YYor - Voo e gl Adle ol C3
- ¥Yo- o Adle e gl il Wl C4
m -

C VX Sl Jor 3 X 208 = et gkl w s I 2l I Jom s Jupnd *



Quality Of Underground Water In The West Bank......

(e S ) pgispall LY

(Ll v JSa [ Isl) 4, 0he S bl e sy oo 2l

.
—

&r"u_,rxé)—a“%Swﬁ“‘w’lrxé,d';)#”w )
A menga,r,g&:@J

Sodium Aadsorption Rate (SAR) ped sdll 5152l Am 55 s z

poemsiially o pd S OlaS & gama, a0l 28
UK el

SAR = Na*’/ \/(CaH + Mgt /2

‘.\\Aercg.iJl,ﬁﬁl,bg)iz&h;‘wzs,si.dlohﬁdlL}.;L,.sc:L:sg:._‘o,c.Ls
(51 JS2) Ll "Ll

b, poladl
:gﬂ%bw@ﬂ'lﬁ‘“g!w,a“ oL:a.“s_ie.i..nS

1A ghdl] A

L e sl DLV e i3l sldl Glie 3m Jle Sl s S 5l 3
Jebos g5 @ gbly ¢ Aoy Ak g e Lo pubtly iy Kb bl
TRV PN DU JWON DRpor SOt 31 | RNCISpRE § U By I 2OV TR VU U JERTEI |
A gl aleadl Jloazul Sau s Y o VAAY 5 VAAY o0 Los il o LY
Lo 2,3t Joud 02 e oLl GBLL sda 5 2m Jll Jau 520 g o1 e
Jams 5,03 O Ol el ) S WS 0 J e S0 Jlea¥l sl Jady
033 (ol y 050l Jas 8, L3l ol o 52253 (_'_xij D e



An-Najsh J. Res, Vol II, No. &(19%4; M. 5. Ali Shisyeh & N Abu Hijleh

1 pondt aleddl Jlonzad it Y w22 Jldi asdled asls olel ol St
Solal yanl sl 4 0 (B3 yd0) A5, O 0 5,005 S o 5 de 2l 3]l
Fdea Jams 3,ud Sld Dbl Jlasl e w0 Y LS s Ll sadladd 2ols
o Ml Gl 580 Laie (e (el Hieall;, Jeadl) 2yl

Al U0 ol g @l 2el )

NERTER R R BT

FAAY | SAAY [ SAAY ] SRAY T YAAY T AAAY| VAAY [ VAAX

- . _— -— - - - -- Cl il

X. \4 AL AT L Ve | M Ve \Y C2 il yi

sl oW Nl Al A Ty o i

- LI N B B oV | Lo |08l il

Xe { So | 40 | 0 | X¥ | ¥ A8 | %8 g —_—d)

o Ml LLY 33l sldl Slie 2e e Ol s oyl 5y
3w y20 Sliadl s cailyy - (V (35 Jgda) “laa 3l I adaw g2 e o oy )
AJWI Slgadl as y « (VAAY ple) %3050 o1 (VAAY rL:.) 21 SLINSURPY PR W
o b Clae el adle Gladl sy, %Yy 0 JI %87 ,8 0 L 2 Jlul
SIFAYHA o b s s il g aame e Sily,y ¢ %OV ,0 I %80 0
JUETIRVE WIRIPE WIRTE VN WIENES Fe [Ty A RPN 7 A
%Y ey LY s as @l LS L aahidl e (B s ea pedl LY e
Al )l 3z )

syl S5 AUzl a2 sadl oL A,k o0 Sl sds ets
W) aw Ll by bl Al e Lo past 5 15291 Loyl Adhats 6 2nge 2l )
L5350, lze Vb kil sda 3 G2 ol s &La;,l,,u.n‘n b yiu Jasa

A\



Guality Of Underground Water In The West Bank......

sdd Zas, XE0 e Thaa AW As Jll Sl 38 el LY sue A
oS S Rt Gl e o 3l 2 L G 2 pasd]
:xqﬁakéjsmu;)uud,ﬁmj,’?wwg;_,JJldl.a“i
D3 Jolone il s b 221 ot e g1 alead 0315 Ll C‘
el ae Sl s 158, Maet 501 5 2l “las agle Jams 5
RIS PISTIEL I T-i5 o 1"');-” BYS 00 PO i DO J-”}*”

:r‘,g_é,_a“ Y

A o 53,2l Sl sl 555 L el o bl
me 5 AN i s ol ¢ i ulily eiem s P'JS“)J’ Biais 8 b ol
f-’J-' zol 2 LisEY, byl adk o Lls (Y Joia) pesle o sl
wali J Jeo pe e pie S SRisie o b 2 el LY o o el @b 5
OV IS Y Jue) LY e @ oA g p s pdll 55 s o

) % 1 LI 7T T T T T
—
s s ’ s - T
- : 3 -
RN 7% "R SRS, Vi | M) / T fts 4l
3 B e i -
.A} 3 pal ')—g.))a]/
‘3 L3l o [ - E
0L / e _]
5
4
s J /s . !
P e el -
b v . — —_—
1 120 — - -
/ — .
sl 7/ -~ _' "
LT o= i
- i me o .
’<-// R '.'1!'-. W~ h
LR IY L O
0 7 . AR | S 1 1 1 1 1 i
1 5 10 15 0 2S 30 35 40 45 <0
S amamn eI P e

paosall OUyl 58 5, 1,231, o)l 2l 3 2 ol o leall im0V Sz

Y



An-Najah J. Res, Vol II, No. 8,(1994)

M. S. Ali Shtayeh & N. Abu Hijleh

g_;)‘.,.i&}...a:...:bh-_&.._,rx:,.‘}lw;,.L,.JioTujiz)L:,}ll JREER

&«—Ja‘a&ﬁoe’gj'th‘rx>r‘us—b):LdMJu”@%ﬁ“rk~
(ai) o1 521 2Ll ol 6 A 20 423 50 St 3 gl Ry 4Ll
plodll i o5 Je oladlods plasel Oy ] e D yza | 13] Y]
e St sl Al 2y e o5 LT (a0 )

PS5 A3 ey B gad] LY el s
:L‘,:_J' rﬁé}.ﬂ.“

e | e | oS | s |

VAAY | VAAY [ YAAY | VAAY I VAAY I ARATTARAVIEAAAY

Xo | Xo | %o | Lo | XT | XY | AA 1 VY | B il
R (R O VORR ( S T PR R & S B o7 O
B B B T B e B > s
B e e e T B (=L YT W T
e { Xe | o | to | XY | XY i A4 | A% L g et

I

Tl oy p by ol b 2 et LY b (U ol gl

s Amis . ) paed sl i) sast Ldaisiia - Ae Yladl 5 e Ahan 20 e L
st 5l (ot () imib i & yoe & padsal i) phas Aaisis - 3> 4l
(0 Joaa) Al pall 0 e Sl ada 6 ,UY1 slael

A Y

Y Jads




Quality Of Underground Water In The West Bank....

VW[ NESPE W N [ T PL U [FS WIS S Y Ve
ool 5 b
R e P I e Rt B L o i
p o gadt | iyl ST VAAY | VAAY | VAAY | VAAY | VAAY | VAAY | VAAY | VAAY
e deyna Yo LML A A A DAY A WY c2-SI
U PR R VOO SO I W B "2 N o R (R WA N WS R /8 BE B C3-S1
diin| s ga] -- AV oee | e | - | -- | et YA ce-sI
Vo
oyia| Radige - f - [T- - - - \ \ C3-82
Mg Wadspe]| - | = | - - - -] AL A c4-‘s—]
Vo
Xo | Se | Lo | ¢ l A I IR A B LU L LU FOPS Sl

laly Gon 2353,V LT sl glati 152V, Iy T Adkis s LT,
feda sldt ol ST eslS, (Y S8 o7 Jyas) Sl e

"l‘r.,f-‘,}‘d‘ ;)#Mhﬂ\:)_’kﬁwﬂaw‘m
3an) AUl & pamadl o %YALY ] %EN 58 e L sdo CUSS

YN "R [TV PU-L 0N I PSR DU | S "V R PO | 7

L

I %0t 0 J[xrr‘,zwb.hm,:m@nr,,;,m
N W T SR

\VE

(V)

8]



An-Najah J. Res., Vol. II, No. 8,(19%4) M. S. Ali Shtayeh & N. Abu Hijleh

Fyghas y - Tlas Amad_dl A Qi 5 phaer D15 wleadl A (9]

g sl Sl “Lal ool ) S aadl sl e 28 gl aleadl cipras ooy
vl adlac. IR RVS YT JON TN I VT SO T VAN IS S RS R O [ g VOO
I

/h-

— ,,‘
7 )
PSS R WA
g Mopon R 4
(g}
o §
[}
(el
g
-
b!ﬁ

Py gl Ty s
[T
/ 2
Pyt
- Y T
T v
_‘n
1
2]
N
N
)
5
o

-
T
».

~
T

1 =2 <y
AT 250 750 2250
\}. (oot Fmt) et ) s o)
c T T ; 3 | <
[ECel e e | 1 ik

ey ik

p 323yl 35 phn g Ae a1 5 phasty oy 1521 bl 2t 3 2yl ool iias oY 4S8

‘o



Quality Of Underground Water In The West Bank ...

Z‘_;JJJAL.AJ’Z._._;L £

el iy ¢ Sk adhis 5 Ayl oLl ey L UL s
.(f.J,..L.,_.)z..l,.m:,-_iJ».L:leec,;&,s;ii,@ﬁ;wgw.LgJL....:..L,.

STV RV P U VESR DRSPS | R 0 I FUR SEOr S ) SV
(p 320 9l 2, 2l 2l SU 4SO Joo o2

VAAVIARATE AQAY | ASAY T WAV YAAY | VAAY | YAAY

-- -~ -- X - -~ \. Al i ol
i X S ‘__H

1 ?
Yo Y& | &4 Y XY XY i T Py JOUN
-- \ 3 -- \ -- AQ SA | e e _)-of-
[N J_:.: =

Yo | Yo | 4o | o | %Y | Xv | AL | a4 { St |

L dad 5 5kaadl J1saendl LU 2 caily adi 1521, byl o LT

Al Baandl” LY sae aews iy o SLSU ST sal Gl Ly S XY - A ey
g,.a.l.,.w“,j.a...l,.le;,,:jJ)L.-‘lﬁ,aszn-r\&,,L“L‘Jl--L,C, Il
s e Ly B3 %Y - KYA e L Al e S gl e LS A

1



An-Najah J. Res.,, Vol II, No. 8,(19%) M. S. Ali Shrayeh & N. Abu Hijleh

IECL IO AN A P | PECRTEINYH S UL VO N ROV R B [ DL PR
Al yadl 3 st %4 bajlade o A amdlall a sae 4o iab s LW ST
(r It Jyus) (le i Sl g 0 gs)

O wall R

2 rix

-

als

500 1,000 1,500 2,000 2,50C 3,000 3,500 6,000
et A o 2] (T S

RPN RVER, PRUIFRRN VS PRI R VIS Rp i VP [N WL U TEPL R g T3

\Y



Quality Of Underground Water In The West Bank......

o Al 2adll B g el sldl 3ae 5 5005 B i G Les oy

W3 bl ez of oKy ¢ 152V, Ly T aaki, o e a3l

| R P PV RV BV Rl i padl Wl sl plassa <l

ol gl (2, GBL S memiddl sl e 2 LLYE e 2 s
TRV VO PR VO UNERTPIRII Wi PN D

DAl sda Agar | gad Ol Y Gany b L

woulu,ﬁ“,ﬁ“}bL‘“@leﬁJU‘&o&aul)) A

R VYL IO PR P K

Il Julis Gage Sley,mdl o) 4 s sl f_t.,.-.u .¥
. .QL:‘.”

MJ‘OL;J)_}‘“&;)"BQ,QHDM“’L‘JL;Fy'M Ry
e B Judis, aleald ¥ s Ladll

e 1 A Ol it Al amplie Uss sl Je Jadl .0
Joa 2,55 Ol plas sy (5 Lgmea Do 5 i gl l ol Aue 5
wfzm%;l,:hlwsr}bﬁ,.&g,.mb
5 aadl b L Ll Pleel anT S5 2b JI Slaalll

YA



An-Najah J. Res., Vol II, No. 8,(1994) M. S. Ali Shtayeh & N. Abu Hijleh

5-

)JL.\GA.“

American Public Health Association: Standard Methods for the
Examination of Water and Wastewater, 14th ed. APHA,
Washington D.C., 1975.

United States Department of Agriculture (USDA): Circular No. 784, The
Superintendent of Documents, US Government Printing Office.
USDA, Washington D. C., 1948.

USDA: Circular No. 969, The Superintendent of Documents, US
Government Printing Office, USDA, Washington 1955.
USDA: Agriculture Information Bulletin No. 197. The
Superintendent of Documents, US Government Printing Office.

USDA, Washington D.C., 1958.

USDA, US Salinity Laboratory Staff : Diagnosis and improvement of
saline and alkali soils, Agriculture Handbook No. 60 [Rev. Ed.],
USDA, Washington D.C., 1969.

C,.a,.;:]i,.:_;..a.,,,ajlu.'.llgsa,:ulouwtzrm.‘,;l:.,,:. A
VAN B (o S AT Agman ¢ 5 gl S|
‘}LLL.”&%)H'%Jllu')ﬂlz;u&;.’”)trmcs,ll.'o),.‘ v
S ¥ ) dawizdl Slul)udl Aede ¢ Uzl 2t dandal|

VY ¢ bl b I L] el 2, DLl

AR



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

