[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

YYAY Jler o) o ladiof ala alra g 71 ol&EH 4 gle 4 5

o 3 saldind b g g cudid ¢ g3 330 g A g JAIAT (el
gy 50 Caglla

PPYENE N KA SRYES
me}bjuwa&wldjy(;ﬂufﬂc

PRTLNEN

s Cuiy 30 eslad T L 5o S5 Caaslia (i 4n (SRS 55 A8 A YoV Slaad GaiaS ol 0

D e A Sl 4y (o pma Glaedly cmmasi )l G 5o 8l ol 5 g agin s sl AL gl

Caaliiia 5 s Caaglie godd i 5 53y callaie )0 Al slaola Kl cle Sl b £l 0l g

3 Uigae ddhie o€ Kl omd K et Calid 3 ()3 sdgana g (adidia ccalidg oadau ) slaaly

P 5 Bas b sladd (S Sl 55 adlie il sl jallh ki ) gea 4 Bl A 50 e s Culud (uia

sy o O ga Gea e S b 4B 4 aa i b s e i S Bl 5 a4 Caglia

S iy 53 1 ae (R o0 el iy 4n (SO S 55 Jae el e il s R Jadiiie il slaas )

Yol ol iaciy I i 4l bugie Gudiin 5 e (08 Uiy 5 B (i)l SIS

O AL 3 ol 1y Cad 033 (5 5 330 Jin €) 5 E0 b0y FaTE ST G0 ne ety

€00y (oAl (JAIAE el Culy 505 550 la il cdalitie Lm0 o Glgs 5 S gl

e s € dadae (S S 55 sl el 3 ealiind U o sad Jlanind 8 O aaa 5083 ana

A ana o el 0 ) ol Ll oaion ) (el o /YA (o Sag (ol 5 /T Ll 558 o) A Jalas

LSl 525 3y o xS sia G slia ACO il e Tagas gy 0b o)) A 50 Jlastiud Ji8
4Aadla

N ey sl oo il clallas pal sladle e (Saijb aad (ialS 5 la JlucSEs 44 g b
sdsine Gaad shaie 4y 5 el Calia O sl (e Ll ) Gl 5o Gl (el U Gl sl 5 Gl
abide (glalia 5o el J e 5o 5ns a3l a4 aad Juailhy 5 Bee cCualiiia 6oy

M\@;J\JﬁM}BJJ}A Caudia

})_5.3: i “_é)] Alalaa (Jalas saj.a.} G%Jui ‘03.4_5 e glaa :‘5.\:\5 Cilals
V-IPI7.61 Shevnin and Modin, 1996
Y4


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigijdo}}@dg‘}dﬂiﬁo@

sladsh sagima 3 5 QA 5 gl Glased n () ot s ) s sk Sl 4l
5420 ¥ Laa 0 ¥4 Jldl pa slaka e 9 (B i 4883 00 gan 0 Te L4283 0 gaa 50 T Jldl jaa
Do gladiams 4 dled 3 5 3 5o la e Sosd sladim a4 B0 ) 48 ala ) 8 el 4kda VY
LE] e 2 sane Dl Sslian (358 3 5 () sS e A o sia ) eadiy a5 glaal ) e S

O sk £0 agaa a3l G 4S cand GEA - aa) 3 4led sala claal 3 U s 58 o sl el
A dihie G 4 ) Siee g sk JiedS £ dga Jshiay o jieda SO L

il a9 A O Sice G 1) o)sd Culd asde a4 Jie VEr e dsaa 5k Calia Lo gl g
Cptin 4S8 8 Hlas 0 (S5 slsae anl 5 S0 O S ) iy 50 (ol e (e 43 <2 S s () S
Of 3 same VUSE 50 a2 S il 5 a5 () sS Culin g |y dmsa ) WS Eld ) L gsaid )

Ll o2 o) LA 5100 guw Jalh Jaa g Cadia

3215000 6000

225000 230000 235000 Toward koorin 240000 245000

[i]QTJ.\cﬁM\AJg(su HAigm g 9o cudid 03 gaaa Y IS

Y4y


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigijdo}}@dg‘}dﬂiﬁo@

O O 3 G G 0 21 )8 O B st 5 e 05 3 (eliipne ) s ) adhaie ()

O o bud s 2 (s Ghe s aS g ded c3ila bl gl lala 800 b 4S ailbad JIS0i 3 s

Sl gy an oS Jaie 5 LI (Kol pen 4y K dule 5 dad dalido o () ol (il

aSlag o b Jusaeaiay LS 5 Cad sl (it el AL U Crila gl ) ) e 4S 02 s
(il 0283y gy alS Lo oaslidaion (a8 55 2 s e o0 laalh o) B o

D8 4 bsape (ALEGET Cullad slaa oA 5 o2 oS LA G (ALECET (slacin 4ali o

R G (A8 Ry seag (S gSE ek 23 k4 Gl ().l (b g 5 ) Sk Bae

&_Q\JL\ slaculd g lachiund G Aead Ju (3 p slacuwd 3 Culd cCulid 4 500l Jastia ‘;1\3\1:: auli S

J ] o0 ) (aedS Jlu (y slia AT Tagas sl

O 520 355 4l S ) S slani Jla o) ) B8 Gl (Al gl aile G5 550 Adkaie o
sl g g 3l ead o8 Ko sla iuld TSI adhaia (slacKin Guin ol 4uli S 30 ) 5D 3185 <l 54
(2 a0 Aa s Ol 3 AS | (sl omliBicpa ) slaaal sl D BG4 Base (3 slacnd AR
(181 8l g IR 68 g e aliine ) e las) 28 Ol )z d 4 O i

o 5 5 Wl ) sasl s dald ad ead JSCIE gl 2 s O A4S (s i S lsa
)12 5035 JSE Jla )2 il e 238 Ailan 5 Gl 4 4S ladal yl 5 558 AlAa ) jree )2 4S il
G e b die ia (5 e oS 1 o 4dla sladule ) SailRal cpisan st gladla 5 il
Lg e Jabi K0 Glbigu dja dga s leld ) adls )0 Y sane 45 () 5 Gl caula Quia )l sais
adliagy iyl g pn gl i s Ky o Kauogli 3 Y sama L) Guin 4S s g b sladaisdl
AT e ci T ) s ) 5y sh sladal i

A4S Gl lul g culd Gain ) gl S aaids Jeld i pope Sl ) 5 sd s
adlaio 50 bl Cualiiin du e el 4028y Cleld ) Gl 4pda L dbad jallh Cuda a0l Dy ga
e YA gl ) L gaiyolaw o S alidy cdiasn 50 usin 5o shals jo adali 0 Jiadi ye 2805 oL 5
Sl 5 VYT ) Le jes oa s A 3 adall (g i 5 Lo e

b Ll s seam 5 sd allAag) Gash ) s)sd 5 Ga)sS Gada e ) slacl Ll
e YYA0 B Y 9 o v Nagaa UTM Lol K jn o Jaae a8 ailin g (et Gyl ) o) sS Gl ga
ok () S )3y S Ay Sl Al () Sligm) g B Npdoa 5 pd Gl 25 ey A

S0l

Y4y


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigi)do}}@dg‘}dﬂiﬁog&

O It Qe sia (g ealy o (B i ado BlE Sy adaw glacd (hos e

el el sl s slaailia gy pla (S8 48 5 ed Laal Al ) (pines D0 s - el
5 Sl el allang ) B Gliua sl 5 e Gl glae s 50 dille i Adags Of L i
Ay g s adling) 3 e 4y 5o s SR Al Ay 5o Jla 3 D) i S 4 i B O 048 (ladas

AT age s ) o lag)

Gad gy

A5 (o s 4 U (e ) s lalldae 50 (51 5 e s ¢ (Bl g 4y (S S 585 sl
Ohos Glasad (4L asde gl S 5 S G ) Ja) 4 Jay 5 gl ealdid
1) 550055000 sl sial g (padd (sl 5 sl 08 gl 5 Jalite s 0 o hsa 5 S iS

JO sl 5 Ol e oIS (Sosd 55 slagis, 4
ol Y i o) S s Gea i) A Gee il b b o O A
Dl 2 e Cand (S0 S 555 (slae ) joued ) s el ) sy sha 4 (e ) i 0k 03 530
BaSa L3l some 5 S iS55 e el Jb L)l ealdind b 5 aniee ye sk 4n i W el b
L cstae 5o (O ) Sosd cudon e 150 o35 (A (335 (g Nsdion 83 (ppedd
23 Rioe A (P) ol Can slia o801 5 o 00 (5 586 31l 2o alail il (slola JUS 534S (5 513 g
O A SR 4l s Cuaglia g o 4l s Cuaglia 3 ealiind b g a3l S Apulae b (s

raloe a4 3 ) e Bildas o 35 (Al aladl s 5 3 5 e dnslae JAISS (5 Saa

A S s Ca gl dpadaa
[V ]2sde Jad of (S i Caaslia dn ) adad ) L o (S sl Cudaa

1o’
g

w

P, M

}wyjﬂm}u‘@):\ﬁ\ ol O-WJ)Q.m(_):\A-eA\%ﬁg‘@j&pwcj_)aé\s
Gl (Mmhos/emy o sl
0 )0 (S sS Culan Jaie 4SS S 505 Haigw YE 50 Jacd 4 Caaglie Vs 2

‘J}ﬁ:‘s‘n 4.‘1\)\ ol s2% Lg‘);\g o‘}\i.'a\ Qu‘ Q)}\.AA

V-Luis and Luis, 1999

Y4¢


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

s 6 5 L padle ¢ oadl dasa ._,))JMJQU';J)Ao}}@JL._JJMM

c i gldio BT o g5 53 0 f 9 oA i s g JAIRT 4y Lo g pa Silseslana- ) (Jgds
et oy g L _pkie iy g o -28) Punsat Jpsat Py JM’L«:J,!WJAJJ@AO-W KEVY)

Well Lat. Lon. o, p. Psa F D pua Sy

ba 244500 | 3218003 | 7750 129 4 310 047 23 027
c3 23EA00 | 3219000 9500 1.05 4.3 403 039 43 027
cB 240750 | 3218993 7000 143 9 | B30 029 124 021
9 239986 | 3220045 7500 133 32 | 240 086 160 048
d10 | 238495 3220006 6000 167 125 7.50 0.26 34 0.0
d11 | 237750 3220000 | 3000, 333 19 | 570 031 84 016
&b 237750 | 3221000 | B550 153 6.6 | 432 038 206 0.3
e10 | 240750 3221000 | 6000 167 6 360 043 122 033
= 240752 | 3222000 | 5700 175 13 | 7.41 0.26 42 012
fi0 | 240000 3222000 4900, 204 10 | 490 035 30 015
o8 235513 | 3220995 | 2100 476 23 483 035 71 015
gl2 | 240000 3223000 7000 143 9 .30 0.29 40 015
] 235500 | 3225000 | 50000 200 13 BA0 029 18, 004
12 | 237754 3205008 7000 143 53 | 371 042 142 034
j5 | 237003 | 3226000 7400 135 8 0 592 031, 17, 010
k3 231750 | 3226997 | 2800 357 13 | 364 042 160 030
kS 233250 | 3227000 BAOO, 154 6 390 04 53 027
ke 235602 | 3227000 | BSO0 1454 6 | 390 04 130 032
5 | 232516 | 3227972 | 4120 243 4 | 185 072 100 057
aad | 231000 3217000 | 1300 769 34 | 442 037 £4 008
asB | 232600 3217000 2500 400 29 | 725 027 40 004
bbd | 231000 3218000 | 800 1250 62 | 496 034 100 007
bbE | 232500 3218000 1200 B33 41 552 0.32 41 000
bb7 | 233247 3218000 1900, 526 21 | 393 04 30 006
cel | 23200 | 3219000 13000 7E9 37 | 481 035 o0 013
ccl | 231750 | 3219004 | 800 1250 45 | 360 0.43 70 008
Cdd4 231752 3220000 | 8OO, 1250 36 | 288 049 112 021
g4 232500 | 3223000 1500 EB.67 17 255 054 98 031
Ch14 | 234756 3223986 | 2000 500 19 | 380 041 48 015
i5 232500 | 3225000 1500 E6.67 55 | B.25 024 120 008
_____ i@ 233260 | 3224998 880 1136 73 B42 029 132 007
[ 233992 | 3226008 5500 1.82 15 8.25 0.24 16 0.01
j10 | 233250 3226003 | 2500 400 43 | 1075 0.21 110, 008
ik 232600 | 3226000 | 2000 500 37 740 026 B3 006

Oy (SosSd cauan jlaia 5 3aisu Jalis 50 ol 4 Cueglie Jald ) g2 cledal 3l oaldind

S ol (had P, ) aalea bl » aw (k_li éﬂ)ﬁﬁ\ Culaa c\.hu] Cyglae C_J)
DA A A8l ) 538U dsudaa
A . - - . > 1 . * é . .« . - * . - \ 1
5 oo ) 5 B 5 el ) gladl San ) n 1) 3k H5SU Gy s b Gl ) e SO

A)SAS\J\Y A\JJL’.A&LJ}.AM(LSJEJ\)Sg\A&uM\AJUAJﬁ\jduc_\u)s):\b.\«u.\ﬁjjdys

F =P (Y)
P,

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

V-Archie, 1942

V4o


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigi)do}}@dg‘}dﬂiﬁog&

D5SE F 5 sie ad) cavn gy Ji Caaglia Puw 5 (Qum) i adl can g ot 4 caaglie Psar o 248
L s b o Jupns Jas 5 Jad jlacl 40 5 4l S (s Culas 4S04 s ST (2 (g50) Xl
A8 alad) 40y oind JiSE laaila 7 sk 3k 3l (hs Culas a8y

AS ol 0l p b el Gy 36 50350 gLl 5k 3 4S (o ad slad o' Sl saie 4,
bl 1 ke 56 O Sice Ssea Gl 2 a8e Dgea Jom Bk ) S Syl
0 D3 3 Gy e HS 4 (M G O gl 4y a4 IS e slie G Gl 5 (S 4lalas
g A 50208 Gjgea ) S adan ulan 3okl (SO s ) e Gl (Seae
AS S S Gl geala Cawd J 1y asa (A8 i adaw Culoa Cudaadla Gl ga g g ey <l Hd s
L a4y Jalas a8 A slalimd 5 <l is (30 3 Jim Dsie pese o83 25 ce dan Jlms Jas s
ol a0 ke S Hadai jo g a4 (SO S e glia o bl A8 0o e JSUES

T oy 8 lao s 2 233 5618 AS 233 8 Cull s a3 sl s | sl (55 o sem 4y oS
AS M2l ) Y dlabae O pea 4n ) 550 Adlae S A g sz 8 s JIA el 5 JalaS 4y
o213 S8 (sladdls (ad (lass 4 )3 4348 Gl (o pa 5 (2 Os) ol Y JAIAS )l @ 0

Cand i 5 Jalite Jasna
F=o" o

Dl A JAIAS ) Saa (el
Lg‘).\ Jh u;\j}\ L;\).i FL A.L.\\J (1942) é‘j Aalas )\ salaiad L U\}"Ls“ \J J\JA_I‘ ‘\ﬁy Jdalas u\‘):m
=z T v o . . ..
G sea 4y (S Ll ) 1) SO il ) Jled 5 j g 3 aedd o IS 43 i slai Sl

S Gl € adabae JKG 4 5 03 S )y s S S

F=a q)_m (5)
G 48 283 L gy s (el A ) sy Lol Bl S (slad iy g o 248
SR iy S 5l 5o JAla L ek 50 5 S DS slaga gw JAAE L (slacKin ) cy
(el 5 ) G 02l s ) s Sighe 0 (i‘“—*i-‘fi:')é 5 N)Sa e

S e 55w (1942) ST 4l 058 Glad Hl safs i by gus y it 50 3 95 0 4% 8

\-Huntley, 1980 Y-Urish, 1981 Y-Winsauer et al, 1952
¢-Keller and Frischknecht,1966 °-Atkins and Smith, 1961
Y41


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigijdo}}@dg‘}dﬂiﬁo@

G S s 438 Kol 5y (el Oy gea 4p allaie JA ) 5eds Cuglile Aigeine (5 pm e

@ M=) /Y R 5o L)y oS Al | od oS dsalae 1/T iy o csladula sl 1 ke
g o 4 ilallae 3 e allaia () o/EY B 4 /YY o JAIAS o0y IS 4y eadn dn sladnla
B 5 e ot & Slgu ) () (Ko 1l 02 S 48 Allaa ¥ 503 S (o) 2 (0 Sl JERE:

e /T ) Sighn JAIAS By W alai odisad) ga (5] s B0 5 ¢0 alilaa il +/T )l SieS Jalas

1 adalag
F = cD—l.S (o)

5 oy ey Cana 0 1/T 5V /E 1) M Sesdsd 55 S e sl O iSen 5 30
5 oS B8 O3V OA 5 1/BY i 5SS auke anh 4isai 52 6 ) e o s
o claule 5 aS NS Ol m e s 3 el 5 JSE I i R Ll o b T S
) (s S 8 3 e Al ah g S 5 e s Al 5 0 g S 4y i m el sl G
AN/ Y/E G daule anh sdisal (g 5 V/Y AT Gladule ) o e 4SS (5 gk 4y (X
) cslet i LSk 5 g L sy 433 Ui ) Lo s Jaliha 3 ga sl o) AScat 5 3B adl o
5 oS5 G L AS s L A i e s Sl Tl 3K e V/Y i
i sladnle (o) s W Cad Cigliia 1/0 1V /T G e 5 e G 8 G0 Gk 5 0 e
5 JAIAS O e o 5 S Ghay S L a8 R e pa 1/0 B VY G 1 Jlale O sad
Gladiae 4y alite) b asd Jlallas SIS 00 ym J\&A@%W Ly Cady )y lacd Y o lasa
o a8 8 ki 08 /Y Gn ol K 5 ) 8 g slacSin ) o
Tl alilan 540 250 4% K 513 m (51 4S (5 _lie (el Ly 2 Km0 2aLka 48yl

ol o2k sl SAa Y alea 3 Baiat ) 5 Jida Gres 40 2T SGa T 50 Y alxa

055 O A JAIAT () Saa (el
)2 (ulificpe ) COSE R 3 Cueal Sl Jige JAIRE 0 30 40 5 JAIRE e ) sl
o ) (NS A (gmy I ge o JAIAT 26 A3 0sA Ha Ol (gal ) ate au g e 20EL (gl ) fige JAlAS

3 sos ahy 3 e Al il sas ) ) (S (13 Gl ) RS 4 s 3 5 181 58 5k

V-Ayers, 1989 Y-Taylor, 1971 Y-Barnes et al, 1972 £-Windle and Wroth, 1975
o-Jackson et al, 1978 1-Hiegold et al, 1980 Y-Dannowski et al, 1999
A-Chinch, 2000 4-Taylor, 1971

Y4y


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigi)do}}@dg‘}dﬂiﬁog&

an 5120 el ¥ alilae (S Al 1 O JSISS () $ige 5 02 QIS (5 3 )5S 0 il il s

G R ki b cd &l 0 1/0 5l pTasis Obe |y m JlNe JB (i jread 4l ) Clasa g4
o o daulae JlE ) 53 o A JALAS ¥ aliles il m= /0 lsia

E U0 )0 s aa P il 8l o caa ) YV Tagaa g el cado S o Jalis has gl lata

g e 03 ) (el M 3 YO

Il A 0 5ag A (padd

Oealdind by 5 SR A 5 a4 el (S S e slia (RIS L ) Sie | 0 s Se Sas (A
s a4y (S Al el £ 5 (VAAY) ' IS gaaly 8l g g eadiadl Y alilas

g 0
= Boyng— Praty
v .

O AT gLl e 4ml Caaglie Punsar ¢ sie sl 43 o) 53 £ Ll 4ali e slia Osar calilaa o) 5248
Salbn s S Al il oled m ¢ e pa) a5 JI8 3 03 50 o Caaglie Py 5 jiesal 4
b e o 2500 e sl IS sl sk Allae pam 4l

(VA1) itity 8 5 I il o i o2 (ST (5laads 28 e dn 34 53 58 11 s m_nlia
sl (VM) rﬁjw Gl d S pa Y 5 1oms /0 1om Jlate sadi G sladula )
Caglia 5o gladl e () CQuldia @ palala) Ll je O5) e Cuaglie jlie i late (pedl
0l aline slaske 1048 ()5 gl y Kgl 3 oad a4y (o gLl as jo e o 1 (O Sasd)
G b (i i 5 aane 5 oty B - (i T aliie L 218 CSG (5 95 25 02 (5% ) ola S
Al n Jiallas 350 adlaie g o i B e 548 8 Gl 0 o sie 4 ) Bl g ) sadiedl
LAl Cuwa 4y Y /40

cJae 2 4S 2 la Gy sS40 Y/Y BV/E Gu 1) nolake (1299) ol 5 (oSt sily
oin b Mt sie Sl 1o n s m e (VAN IS saals b 08 e Sl 0 Y e 1) el
dalllas 3 ) ge Cudiy Calida Jala gl o)y o fug (A g3 S (a8 Y 9 1/0 ) a4 e Cidis dula
aS dad s ealdind Ly alss laa o 59 A Dla8a G 203 S ddaa (V) Jgad ) oaliind Lasa

A ﬁq&éﬂ)ﬁ@ﬁjﬁqﬁw&ﬂuﬁa\j\j}dsjsju&\.u\)g(\‘i‘h)ogb&.&jdngqo\é

V-Frohlich and Kelly Y-Keller and Frischknecht Y-Frohlich and parke
¢-Dannowski and Yaramanci ©-Van Der Leeden et al, 1990
Y4A


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigi)do}}@dg‘}dﬂiﬁog&

S S 5 gl b slad a3l daala ke L SO 55 (i) 4 02k 5 S 3ol 03
i R 8 il 350 S gy d lallas 3 n s m e s Gl 0 diadge gL (A Sl

CCal

09 Gl 0309 (A (el

JSpaa 4 gLl ¥ 3 J8 (55,8 S H0ead (IS ) o e ot K Ly S S0 a5
s 5 (55 ) Doy 54 (B ) dae (Waalls g 580 g co il cJSh Ao Sag (A a4
JO A ) Cay et U 3 s a1 5 JAIAS (s gl ) gam 4y g Caad

oI Y/ el dlapagadasbin 5 moele il b salie 5, sd cada )
Craglia palia 5V aldlee ) odliad U gy e8 Culd o iy A e Cygea ol pd ol ok 4t K
DNl A4S 0 68 e Analaae ol o KAl 1) Jean 2 a8 SR Gl 5 o Y o (S s

Daiea 63y pedi da Ve il ol e g a0 YO Chln § b caa i YA Calia JS 6 g

055 QA G e 8 aaa Ao

o S5 (A e (IS Cad 50 5 dsalae s i IS paa 10 ot 50 O (o ) aas daulae ()
W Haisu s ) Juals jacd 4¥ Cadaica 3 ealdind b i s0d 00 (pedd Juasind Jl8 O aas
Wi dad Gy O oSe e b s g il (Ul ks (a5 Jsh laite (S S 53
o i Cadlay gla) 2 sosd O uoE pan B0 L A 8 (0 S pea 5 el
aaa Jald Jaie o o2l 2,4l axSayie 3 jble £/V0 iy Tagas 4S b K dndas ) aaa
(ol (g2 5 Ll 4y oian SIS il s

aalas VA o das (A 5 2 /TY oSG S5 slagio ) edldiad b s o sl JAIAS jlake
pan IS 5 nSa s 3 shbe V/VO Ll a4 8 i 8 Lo _is (10 4S (o S aas dae) 0 0 S shaie by gead

e 03 ) (el a8 Sl (g 5ilia AOO Ll jaTagas 50l o sl 5o Jasiud JE G

z e
S oS Aol
Claasad ([£]aosh iy 0 Soslay slacuihy 3 Juala cledal 3 soliwd U
dia 5 el (Y sl slacke ) 5 R (Sl 38 G dha S Sy 5 Anlae 480 i (S 551513508

A R i e 5 ) W u B G

)-Todd, 1980
144


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬁ&ﬁdobigijdo}}@dg‘}dﬂiﬁo@

b)\J.i\ JJQJ@J}\ Jale Jﬁ@w.@yé@\ d.ql.cjd‘) MJ@ﬁ\ﬁj&LyA&a}JJQJE
Gl g ) iR gy 380 sladidied Jald o (305 48 Cand il Gl 9o Gl s 223805 (slaadl
5o Gae 8o dale a1 Lag i 431y Cad o Glge ) Jald o G s (osd 4laas, i
At ) 38 3 igie iy e alie o) S gl aS cud) GS K

D2 A sedm g alliag) w4y Gl s O ln IS 50 e d ) A Gls S e
Gaob ) o i 430a0 saiad LS S A 65 5 Cilallas Juala e ) ol ) ies 488 ol &8l of e
T (5255 A A

el S S b i ) (o sS Clis la j 355 (S

slhal CldS Ly s (8 Sleld )l 3l a5 (@

GBS B a0 TV Tagaa Cudn JS 0 g ed cudn jo Jalad Jan gl jlate S adalea Gulad g
Asia 23 (pedl da N YO G (o g ) 5 aa 0T

A o35 (AT Jlae ((SuFslsdeme 5 S sd sl il b on Kiees ) ealiiid L
Yo LSl e 0 5aa ;0 Y0 agan 53 38 cda ) YA Tagaa Gl JS j0 w1 Oy ady g5
S dayd

§/V0 iy Tagan oad dsulas sildlicalia gl jodita hgy L aS 4 ed O s Lgug“_\é).ﬂ k;x;uﬁ.ar‘;u
\/VoTjjhu‘};.\iuie&d&é)‘%\)hb&@bdﬂ;ﬂ)\&ﬂhﬁbé@u\u’S\A‘).\AJ‘)L\LA
Q)%/\OO h‘jhuidba;lm\@Gu‘e&coumwcyj‘séduiJ\J&Mh)ﬂbjuﬁn‘)hd‘)w
P giga 03 ) (ppadd CaxSa sia

@U.A

.

_\V\/~‘JJJA\ U""‘\'J‘)"'“"‘U\)"‘ G“MUMJ ‘ér_ caJ\)J&;JJ_\
1
. 250000 (b ¢ 3lA G5 R e 4Bz 3l ¢ S il (e ) Ole Jls =Y
1
. 250000 (el ¢ylaal ) Ui S e 4l ¢ p8S il ae) el =Y

Ol ¢SS 5850 50 Caaglia (g 4n 5 Cada (e ) o wlie (b 5 LIS cala el B oaleghs -

YA (i sl g Gl o881 i (e jo s K culid Ol ad ) il IS 4l


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬂ&ﬁddbiﬁjdo}}@dg‘}dﬂiﬁw

5. G.E. Archie, The Electrical Resistivity Logs as and Aid in Determining some Reservoir
characteristics. Petroleum Technology, Technical Report 1422, American Instrument of
Mining and Metallurgical Engineering. V. 146 (1942) 54-62.

6. E.R. Atkins, and G.H. Smith, The significance of Particle Shape in Formation Factor-porosity
relationships, J. Petrol. Tech., V. 13 (1961) 285-291.

7. J.F. Ayers, Conjunctive use of Geophysical and Geological Data in the Study of an Alluvial
Aquifer, Ground water, V. 27, no. 5(1990) 625-632.

8. B.B. Barnez, R.F. Crowin, J.H. Bayer, and T.G. Hildenbrand, Geologic prediction:
Developing Tools and Techniques for the Geophysical Identification and Classification of
Sea-floor sediments, U. S. Dept. Commerce Publication, NOAA Tech. Rep. ERL224-MMT-
C2 (1972) 163.

9. PH.D. Chinch, Electrical Properties of Sedimentary Rocks having Interconnected Water-
Saturated pore Spaces, Geophysics, V. 65, NO. 4(2000) 1093-1097.

10. G. Dannowski, and U. Yaramanci, Estimation of Water Content and Porosity Using
Combined Radar and Geoelectrical Measurements, European Journal of Environmental and
Engineering Geophysics, 4: (1999) 1-13.

11. R.K. Frohlich, and W.E. Kelly, Estimates of Specific Yield with the Geoelectrical
Resistivity Method in Glacial Aquifers, J. Hydrol, 97(1988) 33-44.

12. R.K. Frohlich, and C.D. Parke, The Electrical Resistivity of Vadose Zone — Field survey,
Groundwater, 27 (4): (1989) 524-530.

13. C. Heigold, Paul, Gilkeson, H. Robert, Cartwright, Keros and Reed, Philip C., Aquifer
Transmissivity from Surficial Electrical Methods, Ground Water.V.17, no. 4(1979) 338-345.

14. D. Huntley, Relations Between Permeability and Electrical Resistivity in Granular Aquifers,
Ground Water. V. 14, No. 4(1980) 466-474.

15. P.N. Jackson, S.D. Taylor and P.N. Stanford, Resistivity-porosity-particle shape relation-
ships for marine sands, Geophysics, V. 43, No. 6(1978) 1250-1268.

16. G.V. Keller, and F.C. Frischknecht, Electrical Methods in Geophysical prospecting, Oxford,
Pergamon Press, (1966) 517.


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-16 ]

s 6 5 L padle ¢ oadl dasa ._.Jﬂ&ﬁddbiﬁjdo}}@dg‘}dﬂiﬁw

17. M.N. Luis, and R. Luis, Permeability Fields Estimation by Conditional Simulations of
Geophysical Data, Conference of Modeling- Coping with Uncertainty, Portugal, Zurich,
Switzerland (1999)117- 123.

18. V.A. Shevnin, and N. Modin, IPI7.61, Department of Geophysics, Geological Faculty,
Moscow State University, Moscow, 119899, Russia(1996).

19. S.D. Taylor, Acoustic and Electric Techniques for Sea-floor Identification, Proc. Int.
Symp.On Engineering Properties of Sea-Floor Soils and their Geophysical Identification,
Seattle, Washington(1971) 253- 267.

20. D.K.Todd, Groundwater Hydrology, John Wiley, New Y ork(1995) 650.

21. D.W. Urish, Electrical resistivity-hydraulic conductivity relationships in glacial out-wash
aquifers, Water Resources Research. V. 17, no. 5(1981) 1401-1408.

22. F.Van Der Leeden, F.L. Troise, and D.K.Todd, The Water Encyclopedia, Chapter 4 -
Ground Water: tables of porosity, specific yield, hydraulic conductivity, and permeabi-lity
for various materials, Lewis Publishers, Inc., Second Edition(1990).

23. D.Windle, and C.P.Wroth, Electrical resistivity method for determining volume changes that
occur during a pressurementr test, Proc. Specialty conf. On In-Situ Measurement of Soil
Properties, Am. Soc. Civil Engrs., Raleigh N.C., June 1-4(1975) 497- 510.

24. W.0O.Winsauer, H.M. Shearin, P.H. Masson, and M.Williams, Resistivity of brine- saturated
sands in relation to pore- geometry, Bull. AAPG, v. 36(1952) 253- 277.


https://ndea10.khu.ac.ir/jsci/article-1-1144-en.html
http://www.tcpdf.org

