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i!,SJ $ Cnl d er.:lt t.$ ..uJ.;:Jl clljL- & $c l"lill

1C, ) r,1_ l..u4sJr !\-irll, oU- a,hxr (DD)r (CC') ,:r!uJt ul

ra slU:ll *lr (lD,2D, 3D,4D, 5D)., (2C, 3C, 4C, 5C

i-.crjJl i-rtiJr ; 15 udLr: :F. r (8)_, (7) ;et<-:tt ;:"-_!
ll:.r\r \.r!-rll J!.:-l rr'J LJrrSll otiuljNl .5-. s i,yl}Jt

-rLJl IEL i+L gll-rii :j-. j Jl >& !- (),-jLJl LI+ (Jlc

Jl 1.5 m) r"iill ilt- $c l.Jl.Jl 1+ ,r-"e (JJl (C'-C)

Jl JPll .! .:ni ..il+ ir ,Cr lJ,L,,J. !ir; s3(2om

.Fl-l--rdtr,

l!.3 YL_X rI-!

(

€

,.

(D'-O;.,rt-tt Ji! iua$I ;i. C! LJU.I elt (8) ,Js.r (Cr-C)isil Jp ;.r3tBlt I-c" j;lt Lau"Jl e$i.. (7) dtj
.:.t-rJ,Jl 4- re Lu Ds dr eBJt .rA alsj-! iiEiJt .Utrjt g.Sl! J*{ijjl
o:.5 [14], [l3]dr_F!l ia.. ]rFll dlLbi! Jt !t s. ;_.!_*ll 

s_j..r,Jl e+--l (Smoothing) d.nl! er.-;nl i"i.o ,b+t !.i
r-Jts.''.-rtl :jl.-i :.Llsl , rir\ri\l;rrJl ,J, &--.X Cil,rjl :--xI O_.j+l rrt f .e3l ,J-"n!'!AL sliJl
J{ll":ll ilf rl.)i:-L L} 4,!ilrJ+s]l i--Erill i-rtiJl crr J^ t i-JILj ,n r"r,-.r ,1 q!^,ll dL}s]l C-Jt iF il--tJl
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(9)LJs.:tt 
"-l+ 

. u.1-Ul 6-1.); 6l.s:-l .u 
.LJJI 'p.: 

^i-,
.JA tlsi-LJ a-Nl 1i!.j ij1,;6$t clrr,-,-rt J:!,i: eEii )8"

.ibl.lt

2011 ( 6) t9 ,iiAt {Ut c,!s iJ,.

. ,-rxl u. rLl (Partial Curve matching) (+!! ;j+u
,JE dr.Jtt i:il{.Sl 6rjt- ' ll Ui\i ly-n lirLll .rA ,"riJ

!s3[l ;- i:Lli-)! l^rL&l .jr stiLll n- ,-r 'r. all L_rtill

r'f,3(!c )qqll rrr.

i
1

z'

ic
E!It

a$s: (lri ,1Jl 6$l,ll : LrlJ iiL r!._, &_jJ! ,,.-Jl c,rr rr
a.ilrJl .riJ qlLlll eli s,lc rLieu.r U$r3 F dl, ,.+jtS.tt

. (welll) 6-.1

6J.r!.i Jul l.r.r '24 -: (B'-B)_.11-.! dt{{SJJ+ll CLi.ll .
. (l I ) ,-E$.i e-f t"s ;LJ+s u"+ l.ln

dL!.i Jll+ c!!l dirl.lll .ir#ti aG. LLi Jl &Yl 6r!ll .ije
dtl.jll Ll . i"JlJl i-rlill dr[ ijrirl isL*Jl i-!r. !l ;{31

l.! rrl .i .' ;: t rl LJUJI (lll Ar.lJl LJill 6lln &.ra ejEll

Lltl.r J.; jluriEll Jrall.ll Jl AJ-ilL Lrtill # t,! -dli)l
1jtn3 .e$l!ll s.s 

qir.ir! iJbJl sl-Jr ci)t]il Jl ]a Ll_rll

iiJ. jr i+L 3rr ,1 jF .jlll-f ;lIl llll"Jl \-l .iJXl +.3L-i
L1:li ' -l au's ,/b (Quaternary) $otJl J-4lll:jlJlr
Yl sJ.!l J. ,,ir+ll Jljj,ll J-3 (Confined bed) '.j-t- ii..L

,J:+lt i:t-r-Jt ' .lu Olj JEII, 6J1ii .{,i ra \-it Lr,lJl JFJ dl

&lEll Jtlnl Jl ii -irL L-l .Jr* a+.: Jl ]r.* n,$

*ll lJ-:Jl, pLrll &.rlj "-.Jl ,- 
i-,!L:- i'iiL ;- - L,

..11''Jl ,-.i-rtl ,J.-il sJ df,J e-lllJ 4+liJl +JS: otr lr jie3

,:ii .,.4 5"1 a;r+:t .ull \ri J .i-!ir riti. vj vjr+lr
drtil)sj C)-Yl r-'i C,$l ,.rll 

'!J.i,.qc ir- rill .--rli.!l #
,itrA Jl J;-)j ll . j'u<tt .!-r,lt ,ri ((CaSOa) .rrllsl
J.br. (2A, 3A) -Filll.ti & ir'r,lr Lrlill ..! ',j 

LlnJI

. t4l i-!'r Jl i.rl.r-l i:r,Jl i-l5. -!l .rr rl .s!il

\ lr ltrr )

(3C) cr.+ll iSil'-urJ iillr .,lr,..iil C4rr (9) ,Js.!

i-UJt ilLr- d lri{#JNrlt Clli.tr
clsr ( nes) i=GI iiLl eil: a,1. ijiLJ*sJr.ll ClliJl J!15

.J,+:r:J . dLJ{s cr,+ iLil ,-E .'*1 i-.g. i LJILJ ..1. d 6l.L:

i.B,:Jlr C.Lli.ll '$ r-j .fu! dJ gidl qrrLJ6sll o-+ll

L.l iiljyt .ll.J ):- 9.5J1 .L;tJr oA .:.r- , .rA\.i!
Clfi.ll .$ ursir .u"l:ill .l.tij u# i.iul &! \r-i611 .L.trl
r;erJl r-rEl' .J ; i-,r!! i.iill .:.!+ll \lLl \rr 6r+.

Crr ;r:.Lrll r'j el.l i-ll .l--.r i*!, i--+.Ai ul d,-, )t-;i
,!,l- 

_r i-s. !l ot, n LUil .:.rrrlrl CS !+ j.F i--. rl_*_.:.l.lrrll

C].E r{l r-J f.l . [5] sJAll drliJ.il OD LAJs"ir l^J.ri.l

!,! .rlJl 'r^nll e.iEr Gle rt&YlrJ drULJl -p 'rr3. L;aSa;'

-t ar E

srt{(srcill c-r l .*J -: (A-A) lslLJ*sfJl c-l.irl .

r! i$rlt r+t:rslt lLiill, _.1-1 f.Jl (A -A)-)ut _* (!)t
r.).+ il;j ar!.'.:- ,JU:ll {Jc (lA, 24, 3,A, 4A, 5,A)

6rJ"ll & , (10),ill , (Ob.Well l)J,Llr u. i-.J,i!r (lA)
,,1 u,Ji "' irlla iE_ i i--,1: i 'r:.4 g:Jl :l-L .\ i,-!ll cl)l
Jlri !,L 1--E- Cl 1-JliJl .q6 r.3.jr JlJl ,lrt"(,.tr lb+:.
-;JI:,s -:\lll ,iUll Ll .\,-l.i ,Ln. l,il,& e.i. i, nll i,J.,
...cLrll uJt jll!):.Jl 'D.rlul aJ) arrJ.J i,ir- Ji. Jrt-j3 j.
tll !.r- r^r iAll d ,,r:+Jt ,.rt-r-.lt its+ eJljll Jllll Ll ,

i,- lasr iJjo- J" LiL iir.L r-rr,r _o eIIl r r.*jl rjl
,j. Ll,' ix"-+ 6uill l.rA ..ill4 , dEll 6l!!l.t in i.J GloYl
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I

t
]!!.-t^ - a.{E. I crr,.rrl :F o,."( r, sd

ffioe-r..., rrr g rry-r -Y- *.-*

tl]t Ar.r...! r*rr--, arl"t S.i.rotr.lj,

E
fl

d..lr ,e-Jl ,r'iil -!r $ i.i,sll aDill 5l3il JUll
..rr.ill rsj jll iirLll . j. ,.lll ..-..pr,.ll \slr.=,+-+ J^
&j!.--Jl cJrj ,r ari JLLill ha .-ril+ sle)l J-,.iJ+]l
r; LJE .lt 2,6 g-rl,E i) . i,:hiJl +;S .rti ,.)r Jl;-$lJl J:Jl
liil ln crjF.J (50.76 -5.96 Om) i--:iij,| Jlirll4 # cF

1-rli.ll .$ J.iiij.'.J- i+irJl .l+Jl 4srL j', J..dl -r.
, $Jr rl or JJl J-.gln;,- A--:lll 1)-!l ,rtJj (& ir. Jjll

(Jlll irrll i--6- !l .lJ ll \lji u. )-;i l.eJ il+Jl CJli dL

. l+,j|.!lnJl j \i. IA

(-

(C'-C) Jtall elLJslill *1"11

$Jt, e+_r t-S sjt{*S .;F-!, .Ltii 1--i+ JlJl lu J-,
-: + L l:)!] elill r-Ur .)i.J .(12)

, Ulll clj,i cl-rYl .dr*rjll arnLtJ Jl 'tJ3" 
LJ*S dryl 6Ll.jll e;!

{rLill 6l!ll d'i. 1 H .Ll- 1,ll LE- J,il! i-rEll ,:ll ir.L-ll

s-ll :L . 4. i--s" rill i{Ell cJlf iJsl"-ll iJJ:ll 6Ll"j sjLjll
ilill 6ll"i s! l-Erill LrEll d cFlaju ZIEJI .={- al .i,llr
l-l , -il.irll, illLjl .:,L.} -DEil ..rc e,lr .14 .iBi, ipl"Jt
irtr. riJl ',$lJl i-rir...7a; liL .=ul2 ;- .1.s+ juil tll-l"lll

iji. A.. ,rr . i,.5i:i.ll i+r'ill i-rtiJl ;1jrsEtJl J,-.ll
affldrl.rlrrnon rl,.t (

t
c

B r,ry *tt V
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.4 .rr g6;Yl $^ il . (27.76 - 14.08 A.m) .2; L cs-;!:
. 6lLill ln ,,r'i-r:\l.r: X.r-jL {5 .,lg Lb, i_'- r'ill LrEll
JB.i OjJt &Jltr('.-.ll l3ri ,i a- JLLjll tu d1-:J,,.}.
rn i iiFlt .lj.lt.ji-- +rr: F L"s . +hi.J J,JJS3 

j,ri ,1

r=s i-lirj 
"sll 

l1ij ;- .r-!.Jill JL)l 
",-l+ 

tuLa-)tr ,.!Ltill

Y J.+ll g. e.li.Jl .r: rt ,i- ,:1,'f.f, 
',"ti. 

";" 
rr,tt .,* ,r 5-

JlJl +q d.l+Jl o) a:lllrrsu ifu,Llrr CJ;'i-l u e &U+
,,Jl .rD;Jl e-ct+-tl ..si* 6r+.,;1,)t ;r-r-ic lrl ,*
6." d-+ c.r- , ,JJ+l ,JUll sr ,LJl rL--jt (..lu sl,yl
6rJ :i'lt :-s (39m, * *" -,:[,;trSS

2014 ( 6) 19 ,iiJEJt out ,:usi i4.

(D'-D) i.,,.ll eJl!+(JB+ll elat ll

r-bJ &r(13) diXl dlrJ{S u"+ Lln i...i, JLJI l.rA }
- : Gl, L. AJil>- ;s+ Cl";ll

:l'uill i{5il .E rc!!l , a/*rll a,rl! J) drft 6UrI Fi,
& .j6 \i$l .rlrjl 6Llilt Ul ,!tl,u I+JLI fll] ilJJl
l.Ie .=+- ..,1 i-.:iijll i*JEJI drll:J- L -n LJifl 6Ll,j L{+

e,Ell dLtill &.1 d*. er t$ . eJJnt djr . r irt-i J^ d)il
;$lJl irJj]lr Ojl.ll dF i_i.L Clt<ll . *ill lun C+-+ er
L.l .iil.lll Jl , L !i i:.rlilt lrlJ (,!,t{,I r-rll drri - nl

. irt i:j}.i.ll $r #r+ll oljslt jlLill hA Jn: eJHl jlLrll
r-l qill i,rrJ. Jir i+l iisl :1s. j eIJ.r, 1--Jl 4J Jljj.ll
J . i-E- rdl :-JUll # .{+ Cj ,',r 

-1"!t * .lr+lt ;!;St

D D)lm.rrr D

ft x'at{
*-ro ]}

rt
ttt-t

Lrl
\o-l:)

lri

-,ffi,,F.h b(Gtqc.f,9

lnl
clr

lr!.aa fficrn+ nrrsaa ffi Crrrl . Co.tr Sdl tTd.r rlh.t
.,1 B rqlaa fl o5m _Y_

- "ouil.r' '
(D'-DUic {frlr.l ![.l Cirot)}-J

i,;,I; i'r.-i, r;r-' .u;- ti,l,:$l tls rrgs EClTDS) ll lris?ll rlell L3rl.r

#,Jel ,".'i - s:lb ss.LJl iril '.-All ld lrl-y enl ;eL i-!Jl iili. s,! (pw) :,irirl .rr-n:J. .iI Lrlill .116 F
Jltill Oi .:lli J- ej.n-..r i--n- LJ{S]I iJr- " jX! : -rr rl aF Jsl :-.)ljJt -1il: ,j iar.;asl iJr-" - jjlt L,,r I eEj s-le rr 

.- y L

.1: DEili--nr iri_dl .L-.11 i-rL 6rLj d.r+S $.! aAL+ Ld 6rrisll r1,)l dJF 6tFL i.nL €jun j}L,tt $3 rrj_ LJI

Lillr.:,ti,Jsll .l+. e- +lli.jt J,JS+ a.EJt, ,#.-.rlt .:,DJt .:.r, -r(EC) L-:,lrJ+$l a+_-r:ll rrj 3.]Ei-l , ir
L5; i,- ,l a-.:ar drrs !- es.-)ll ,,.1" a,-s, uu5 .-:. lt , rirr \t .r 1 r . r.iI L.rt lt s-tc &--rlt ,ri (pmhoVcm)

1iL.il & cr-J,j,l ..rr.pl;,c )-.f !rl$-lt +rS:;'.-.:'r-3U -: i.jtrt ill,lt & (! tn) 6l+
u-!-}r L.s. rrUrl &!1- r! a+U.rsl 6r-Yl drs).ill pw=199!9.........(l)
.j+l ,r-3 (TDS,EC)d e+,i'L-..1ir.rr ,ilt-ia Jl .Jcr.Jul .,*.jl,-1. ir*' ar,r-r,l o! i--. Lyl i-l}Jl G-ta rt-jour
(A'-A) _rul i,J+ rb 'L-J.-r i-!|)ll lilrJ s.lrll .,,r\ll 3j.+.ijr 6Fr.r p tl6l ,, -.rtsrJr k+ i.ilr.ltC).!l i$r
&6 lfn! -,JJS a+r-.:tt": c,U.L 1-..,.,Jt I*r $ t+Jb p Ls . (2) i..bLJl e..i_UJt;i!r" rl (fDS) Ghlta)_yl
i-1. dlh, )-li. l-P:,r. U,.-,$i 1+r+ll.lrJl i+!.L g)-!l g.y1- .r-tJ!t t5ljll .-.n .Jirirl .lJr! i;tlti j_.r
jslr i-jrli. rt . i-!!l :r't ar..j.Jl .il d ii.J+ll cl+.'l i_,3l,Jcllt ljlj-Cl i-!Jl: J:!.i.rF!!, (TDS) !.tsl irilllt
.+r.lr c- i-!,Jl iil.i. (}bd i-Js. dt .rl-I iJstll c)-!l . ,J!:} *1" (15) r (14) arrtsJl d i-..!lJ
. :r, --,, 171 , lt. .1 &;LJle )r t'l iJ+ L;"! 6,- rl TDS=# .........(2)

.,r lri.rill .laJl rrr. r.: [9] .:r, ''r [8] rr'. rr[6] i<-ll ri rl:_p (EC-, TDS) cJr d: ut+ !_l: i_l,o ".lr_.-.r

Slightly brackish )ar,i*t,.l "J..-lJdll 
i.iL. -L"- e- i-!jl ij!i. u. a-.J,.J lL.Ir i..-ll Jl ir._Fl ar.Jj.l

' (water # ol :.-rr il (jllnl ailrc in& JlliJl . 4+ lJ! tln-)l rFJ

L.i I
t(l.t .d s}l,
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(EC) irr.lrr,.3l lll.aJill eirl i-bJli (15)dni (TDS) i,lsll {+i:,rl Cr.!l g'r daJB 04)ds,

.j .rii i-ilr.ll er r Ur,, rl -)t!l gr r--lJ gltr j j eJ l-,,8_r

(m-1.5) .,(a - l)i.r-(m . a) +lr:Ji] !-r* # JI+ir
6L!, (Jl' J!,rc,)l,J is-rnll r9 ,F--x 

't-l-r. '!JlJi: a.i-,

# -. t- e.r '[a ],[21] ,,l .t-5 t-x i-EL. !:Jl+rr cJl.i ii,L
. 1jlEll irlli.ll .hi3-LJ .).c'1 lrslJl 6L.All O- ilr ll

-:(31.56%) +L-.JJ rLll ,J.,- a! e+'
(.p)'= i or e= ta7 r- (6)

qok=LsJTTrtroo .(7)

a-$&-, i-!,Jl 1jLr. j Lr . ll 
ets c--iil ij_rii 

-, -
,,r i;.ul # .,. .-ti...,l elUa ol J;.),j t!- (16) ,-ElLi

JlJl o1. :r. lr.LJl # JhJ: i ,.1/l u.,-elt_4.,.lr,+lt .;+lt

rlr.5 ll itL.,]l -j!=\ Jl^..'.llill iAi-.1-iL. -nll
. +1. l # r; ur"ti-l :-i I \l iiJ.l]le- Jill LjEJI # k+

';iLn :J- .jll LJEI| k+ cE ('nt .ljsll ; rl.LJl rlrj: L+

':'tl-Jl
ra+...U"3 rlistrl ol;,.11 &1,r ot+t (5 -5)

glJl j'ue <rl r-r+Jl J"tij !-"lil {",1Uj!l eil-3ill .,Jc l.rL"jel

-,J+.i .j i-l-..)ll :- isli-Jl i-,i- L-'.S s+ll JLiIL dr.:.'ll.

el-.ri- Jl :r.t:iqrrrl.rr-xAILJI 1!!ll u.ju gln;l

6lJr . . \ d+ ,,1" ej elllr r-bil ejL. ir- .j+ \rr J-+ll

dJi-Jl lr.a rt-.el .rs4 Yr ,(C'-C) (B'-B) (A'-A) i-)lll

;&LIl iir9J Ari,Lll i+.1-. ,J. t ,a

"Sl 
e.- Jl rrls!,ill aiJl a|J] i,-.rll l..jl (Jlc +LJl !iJ,i

iJBl rJrL.ll, (0) .+LJl ,r _)5.J $rr .,-. !.rJl rl '.r:--lJ

: ..71 ria-

. (cm3) t+ *l-rl-1)' ' rl d 61il Jill ei=vv
. (cmr) ;.sr, *Yt ,l'r. tt ,;31 --.t1 =Yt

O = YYTOO ......... (3)
VT

irlJl d e+- . [20] u;_rl crrE .l':t. .L +ul lrLa i
i-loll ijlj" qi i-!. J.ll .r I ll i f .iil i-JEJI i-S -L ts

ip i-tiJl (EC) .t-,ll,J+sll :e!-jlt i-5 -. ./. ;p (pw)

J (vES) $lLJCl ,--+} ltn e- ;r.;il JL}l i"cul ,:qJl

i,. st3 -rr a, ',;isl .s, :J;r i';l gj1 .!c -ltll ..,!, c!.-ll riL
':iri! I i]lLll cDli

Resistivity (ohn.n) = t0a,z Electrical conductivity
(miuoflcm)...........(4 )
. 

- ? ! rl ii.!n i=,rr"J,sSJ : f .jll i-Jtill ig c&sj_t JLjs

DB er erLs 6: qp.i!, (F) +. S:jt r-LU- -l^::Irr\l o$!
-: ul e+- ilBl :I1,ll

F = p6 /pw...............(5)
(Q.m)l.r'1 ,*r_+ll arl'-l.l iE- !l LrEJI :pr

(O.m) ir=.;L ljJ+ll et-! i-e. Cl Lrlill :Pw
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i : iJ?1l lrj n alJl .L3t .Jt ,1.: a!_llJl ..r i}Jf. rls, e.
tjli"ll Lt- -Jl .,+.+: l-rill or : \\ plJl Jll-sjil .L+l .!ii
!\ilt os JrJl ll .1r!?\ a\Jl 1SJ.l eLll .LnL k .L\-iijlJ

. i--irJr SLIaJ .!-:. \ LqJl Jllill aF 9F lil i,i- 
_r+1. 

I

" 
-'rLll 

CL- tEJl ibli C- (17) 6.! a}Jlll .rA tuji" rb

.\+.ll isJE.1.:. I A! l.il u*fi . (l E) ,-K.r ,i,i- rill .l+11+:..+.ilI

J+:+ lrA, ..Liyl .r"irJ iAili" jxS .,l:blJl $S j i.n Jt

dJi- +.rs: r'r iriLJSll ir. Cl i-rEJl tnJf <hi .rL >.:f"

,JSll ,jiilj3ll cD- (.)- ..-.!r,ril iili. ej r.r(Ji-, lli. J+ll .l+Jl

' u u ll i-!:Ell q-:.x! cfr.ll 
-LnJ+l 

.r I ll iSJ-.Lrll c,r
it-)rJl dr*rl fJl .l+Jr! ;lrJcl e-Jl e;Er slo rl,&YL

. JL.!l crLrL- o. LJ-rl

2011 (6) t9 JiAt,^rLt t.rit i)r-

Jr- gJF.':- . (17) A,j c;J. us i-!.il 'rL1- cri gjo

irriLJ{SJFll +1iJl ail\. -1 rl ij-rJlor:rl -.:,,u ttE-)l

_.e,! 6!-.er:,* &,i rL (160-178.5) i1p Llil Lt ;
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Study of the aquifer nature in study area basin between Tuz Khurmato and
Ber ahmmad villege using Vertical Electrical Sounding (VES)

Hasan shhabaz Zain - Alabdinr , Sabbar Abdullah Salihr , Sslman Z. Khorshidl
1 Department ofApplied Geologt . Colleage of Science , Ltnitersity ofTikrit , Tikrit , lraq
: Department of Geolog) , Colleage of Science , univerciry of Bagdad , Bagdod , Iraq

Abstract
The studied area comprises (31 lkm' ) within Satahaddin Governorate between Tuz Kiurmato East and Tikit
West between (448000 - 468000) East and (3870000 - 3845000) North, The current study includes appllng the
vertical electric sounding (VES) by using Schlumberger configuration, the measurements ofapparent resistivity
measured in (25)VES points in located area, along four electric profiles, The apparent resistivity curves offield
data were drawn and interpreted qualitatively. The nature ofthe curves are grouped into twelve categories, Then
the curves were interpreted quantitatively by Auxiliarypoint method using Ebret method to find out the yalues of
quantitative resistivity and thickness ofthe electrical zones. After that, the sounding curves were interpreted
automatically by the computer program using (IPI2win) applying the lnverse interpretation method. The
estimated values of Transmissivity (T) in aquifer by using pumping tset results in (4) wells within study area
which is near of VES point while hydraulic conductivity (K) values of aquifer has been found from
Transmissivity (T) values ofaquifer, the moyement ofdirect ground water was limited in study area which was
fiom( north - east) to (south west). Many empirical relations have been put between the geo€lectrical
parameters, and the Hydraulic parameters, and using estimated Transmissiyity (T) and hydraulic conductivity
(K) can be estimated from resistivity(p) or transverse resistivity (pt) relations or any extracted relations in this
study can be applied .

Keywords; VES , Apparent resistivity, Groundwater, Hydrogeologic characters, Geoelectrical sections
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