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1. Electrical Conductivity (EC) 2. Total dissolved solids (TDS)
3. Height of Water (HW) 4. Partial
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1. Very-low (VL) 2. Ultra-low (UL) 3. Extremely-low (EL)
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1. Alum Rock 2. Loma Prieta 3. Spitak 4 . Guam
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1. U.S. Geological Survey (USGS)
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1. Completely Randomized Design


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 ]

Y44

5 e85 ot 25 b e bl S sladle s b Co e 3 ST DS s

)‘J"‘M)‘ Q‘ML«TJ C)L.i'ﬁ)b QM‘)‘)IM‘ OMLLG g_)’i‘.}) 4.3(.3).”&\.9’)&191 LS))TDJ§ ‘):3_5)

] sl ealanul CJ...L u._[Ju sz.‘.§°J"L“ Ls‘f

Cond. Meter & sljls 5 A™) Jis «of kS imine 5 (5 Soslbl 85,5 )

\ uT sbs s TDS EC (¢, Sesl0l ¢l » TDS Meter
é;' Jclyg,x;; SSe3lLl gl S Y
bl Oliie 8 5 g So3lil gl e il Y

s O S0 0 (a5 4l g8 Ol a4 0ad s b e bl Olkee
6[.&0)33 BE LEJ:'JA Yo duo)\; ‘aKﬂi{'LﬁjTJJ S5 40 QLKA\MV}LJJJ\ )\ J»Sda
5 Wae Sl eslinal b pglate s s 4 S ks (nlesT elil (sl 03 V0 Sl

et 3 B el LBl Byl 5 A5 sl 5,8 VO 5 00 YO (sl polS 3 ke

:@;)\J})\Aﬂbj);

5ol Gawges 5l Jase s bl i b al&ilesl Ll s O3 e Sonp o shien

el sla b3t ool ol s ealitl swhas 515l (SlaGes 53 3 50 S

(145 505 ¢ gmeblie Olos bl gl ol ol 5 66500 o sllan sl 0 Oy gl 0

e WKL las ;"Q{‘Li
(Y JS8) jia g5la V0 gl l 5 a3 b (gladl il (5145 =
S Lo VY 5 A E bl Ol

bgygﬁ&‘,;ﬁ:@‘@va oM%%w}‘dﬁﬂYJ&:
reeblia g 2SI

SIS Jee A slre S s 00 S 5L bl Glde )


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 Yave

OF Gl 3 Ol gl i B s ol Ol o Y0 o Sl U gl ) -
2 s
oslatul jime yulS 3 Wge 31 (5,8 VO B Y0 3L ,5) calie gla S )5 syl (sl 5 -
Slasia b5 0,8 G5 JuS Glbl s (20 A Gas Sl ol eslinl St & yal -
s ol L
St o gt 035 VAR GHCMY b e o pase 035 VAN by Ao
(o suls o Aule) SW il slipadhs oLl S 445 V/Ae griem’
X0 s Sl dsls )+ gy Sushy (Olaebl 1) VO e i o s
Sl 00r Kglom? St s NI Jsie 5 oY Kglom? Sbe St slis
(S L yas 05 ges gL
1S eslital Slaseie opl b o
(TDS) i s Jgos talx 3l5e IS uinus S0 YYA O (EC) U1 colis
OF 51 Soleds glas 5 o slaml Jlie o) S ol 53 VY 350> aJsl gles 5 V18 ppm
Ssdh pedalie 0 S5 58 S5 s
Sl 53 ek 5 Dl dalr sl 5 (S SUlculin Jols ol ) » Slio
Sl O e Kl AU S s aS
el Sl Cgls Ol SOLES Gy 0L Jlasl Sl 1 S SIl culas -
A=l ol b S s i Canlin WS O gea | Jsle Kl
2 o) Slem L mho/em o5 colas a1y 5 Hohm SO colas
Va1 0T Yseme ol Sr S 0505 Sulta slie o5 ol Wsay el (ol
S o IS Cre il 2 i35 Se) MISICM ey 5035
Sl s el T 3 Ol s s Olppe skias0li Ol B3 SC Ul Colaa e

L oS ol ol (Sl cglan 2ol ams 5s 5 (S Sdl Cnglan Hlide


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 ]

Yavy d3l3 C)i_, S bjgi‘g)\.lw)‘ u—.:bm)fg. L;Lao\.xfﬂ:-‘d,;‘l:\;:ﬁ&',gﬁj L;Lagiol,:-‘d o

) oA A e
% o Sb o Ay 25k skl 5
}“.."“"'
£ £
(%
Y.

a0 eeed
vt

9 a0

o2 £0%

% & - 7% 5
c g =] ?cﬂ =
- S 5o @
1 'c (=]
% b =
] > 5
;
o =
g8 =
s
ol .‘-\?3‘ Slde 3 &:ﬁ'u SRy .OJﬁfD ol .‘-l?.r.ﬂ Slde 3 PR .iJﬁ:;

S ol 5 LS e e G Sa sss bog oS Pl GBI -
s lie a0 g 3las b 335 slad slee ilen J sloe
Jols &S 15 O s edd = 58 sl S Slis il 53 Jloes ol slse S -
Cadle by Wl o O s Jse el slpe IS el cl cilnie glao s
sz 0z T.D.S
L S Eale Ol 5 A Wad e 53 G 0L JU! Jole Loy S s ol 4
105 dloms Lol slpe S 5 (BLC) (a0 ol o (o5 sl S o jasie
(sl fds oo K) el Sy &S 3508 34 (T.D.S)

T.D.S=K x EC )



http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 Yavy

e (0700 =V/Y) &als 53 Ko (V) sl 5o (S Sl ol 85 5des 4 a5 L

ARSI
Y s S oS 5 4

IS o pgeas 1 b ilesT 5l edel sy = lses A LT gla ST

EC{mS)

1600.00
1400.00
1200.00
1000.00
800.00
600.00
400.00
200.00
0.00

—4—25Hz

——50Hz

75Hz

——Test

t{Day)

Lo god 53 EC ol il god N K

R2=0.9647, y=6.8409x?-37.793x +598.8  EC ,>25HZ ,is so sles
R2=0.976, y = 8.1919x" - 30.893x + 610.22 EC 3 50HZ 15 45 Uslas
R2=0.9375,y = 11.112x* - 43.153x + 628.85  :EC ,> 75HZ 15 so {sles
R2=0.9976, y = 0.048x° + 4.2359X + 538.99 :EC 5 (cud) ol 5 15 505 Usles

sl s LSS el Al W, el Cewsas glajlsgai 5 sldel 4 a4 gL

55 LSSl Cals Ol Jialasl e UL D3 5 axdls welsl JalesT lass, b Wadsei

Ol Sde ¥ ds s OWslee 51 S ot ls gl e 2,ls ) 3 s A o YL

f‘f&b}-wﬁbo‘}f LJMLWGA)J}W‘VQ/'/\Y’ J':‘J" LSJ"\’GJSJAVO ‘U}A.:)D


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 ]

Yavy U5 g5 it 25 b e bl AU laMn ok 36 o on 5 e Sk s

1200.00

1000.00 —
__ 800.00
£ —e—25Hz
£ 600.00
a ——50Hz
" 0000 | — 751z

200.00 ——Test

0.00 . . . :
1 2 3 4 5 6 7 8 9 10
t(Day)

g ges 53 TDS ol s Slsged V JS2
R2=0.9643, y = 4.3902x° - 24.322X + 383.58  :TDS s 25HZ s 505 Usles

R2=0.949, y = 6.8497%? - 33.662X + 412.09  TDS ,s 50HZ ,is i Usles
R2=0.9319, y = 9.5455x° - 46.964X + 430.07  TDS ,s T5HZ is i Usles
R2=0.9971, y = 0.0341x° + 2.6654% + 344.99  TDS ,s Test ,is yoi Usles

S culas ol s L rK‘.A TDS ol i i 0 ois V U s SOk

Sldie 1 Jsloee el 3le Oles aS (g sbas €S 0w o 1) iuldl 4 5y L)y el gl
s VL a3l 6555 OLY L3 s SRl (S ko Olie & &5503 8 53 4yl
53 TDS Ol Ay a5 55 Lgy oS Consl ssgie Cdlas ol 50 TDS s gad 53 iy
TVAY L ol e VO 500 (Y0 Wl gl oS bt ol etd a3l slad sas
EA bl s ol oslie (F,08) o S L5 55 TDS Lo i b5 5,05 0OA/0Y 5 £V

MM}M})

16.00
14.00
12.00
10.00

——25Hz

Hw {cm)

8.00
6.00

—m—50Hz

4.00

75Hz

2.00
0.00

— e Test

t(Day)

Lo gas 55 O o Ol ks Sla ga3 A S5



http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 Yave

R2=0.9932, y = -1.5922x + 17.119 HW s 25HZ Jis yos Uslas
R2=0.9949, y = -1.6372x + 16.437 HW s 50HZ is yoi Uslae
R2=0.9907, y = -1.6559x + 16.156 HW s T5HZ s yoi Dsles
R2 = 0.9966, y = -0.1489x + 15.154 HW s Test s ai Usbes

bl Gladised 53 O oo 1818 0T o8 4 5 o SEalS S e o sad 4 a5 L
Bsnd Sl 5 =V/08 il 55,8 YO &gad sl SRl ol o 5 S5 Ra s e
b s Cd banslie ps 5 ol VAN 5 A VO &gl gl 9 VY s 55 s 00
amS Ol o 55 ol 3l s e OLES \)ngj(,..;;;uzaks@\—\/\i L ol aS ol S & 5as
b b e Oln a5 3505 (53b 5 il Lo sad O o 2818 3 bt Olke 23S
Lol Wl o G288 ol aadl s dalp Ol g 4 3B Ll 5 5 s e
AL g adsn ool e 53 gl A3 O anliin 5 pmblits Ol 51 Jool> sla S
35 edminn OF 53 Sl Ol 5 (b Upes ST L bl

Aos ol s e 0l b pl L Gillae slajls sl 5 36 e il =l Aol
SRS 4 Ol e alor U151 358 GV 5 e s peiblie Ul 5
oLl s 53 33 e Of TDS Olge (2l 0T b clize 5 EC 08 WL Ol o
o FAVO 5 500 a4 YO Sl Ol DAd I L aS 550 e edalie izas 5 S
0303 &l e 5 e A o 5 Al e il 55 TDS 5 EC la) s 2l
o (A8l 3ls bz s 0 Ol 048 a5 b it BLSI Ll o 48) O35
bl LS s o G L ey pl el s Gl e 02558 e sbas
sdeal O3 8 o OL 2 Olsisas 8 3530 ol (S 0L 2 e b o S 0503 e
o 2l a3 5 O s 5 of sles Gl Sl 0L cnl 042 (s)lr 354 0
a3 5 2l 53 s e Ol ke I 5 O Doy Sl pres 5 ebs O
B S le

Sl G plypens Conds s ool sty glaesls 333 s p 5 oS ke
53 Il Sl (G alie Bsad plndl pte w55 Lol ol eslind (Lol (sla Jebos

s Sl b b Sl bl il L slien Gl 5 S ke G gl


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

Yave G315 585 ot 25 b o bl S el il il o v 5 G Sl

& ey s gleas (ST IIVT ol G Vg ey 3k Jlisa B 5 55 Sl
Slos Olgoas 23 ags b b s nl 3l peied 555 Osa3T 3l eslial 4 Jlrb Y5
A s (sobel gla o plol

353 g5 ke Dler 53 EC slie slap Sl o (sl sme sl s Ho 5 3

3013 355 sl Sl 53 BEC islie gla Sl o (sols gme oslis Hy 5 5

Sl b bl sl o )1 ST wlise jsba 30 HW 5 TDS (gl s gl 5 s 3 ol

HO(EC): ufl = pf2 = pf3 = pf4
H1(EC): ufl # pf2 # pf3 # pf4

A sl ) SS Sy s et 4 5 HW 5 TDS (6l G55 (g bl Sls
= Sl el b a8 esle 0k (b3l s sl SIS LY slie ) e
=02 (HW 5 TDS EC) anls gls e 51 S a5 30 Jbo 5 SPSS 1l 5
3031 Sl ek drboms ST A 03l |G gl G558 518 0 pa3T Sl sl ey
1l =i HW 5 TDS EC sl i e
b i a5 58 b Condy Jdor N Jyr

15 &
Q35 b olacs e s o
(p value)
Jb VoY 5,8 Y0 LSS
dbe Al PO S
A sl
dbe 3 A FAVe S
Jb g Y dald & gl
Jb 5 [VARAY FaYo L8
db 5 VAl S0 LS ol sl 3lga |S
o VIRV e Y0 LS 5 ol s
Jl YAl Al & gel
b5 A FaYo LS
dbe 3 A Fop 0 W :
o g gl
dbe 3 A FAVe S
Jb s VAl Aol & ge3
1. Kolmogorov-Smirnov 2. Statistic


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 yYava

dan 80 Oluebl o 135 50 53 b Sl Al Slde b 0sa3T LT Al 4 a5 L
S5ls b ms b sds o slasdalis
{i=EC, TDS, HW. j=25y, 504, 75, Oz} (Sigi;>0.05)
5ol Bs) il asly Ky cslize LGS 5 Y bl Sk s &S ol
£l Jool Slaalie s p S5s Gam 3l 5 bt a8 L 55 dald sl Ol s (S
Ao lslae alas [ sba Jles 53w Sl &Sl Jlexl Gl bl o ge ciulesl & gas
S T el Sl eslinal b uilisly ek 5 a3 5l ey onl 3 e o SRl L
53 s sladisad slalsly ssled o5 Sepla ax s Lodd el 6 b
ba ilols 0332 Ol S50 ¢ 05 85bT 5l oalizal b ol o by easls Slsl 5 el 8305
s 54 HW s TDS EC (sl e gl 05051 5 Ll loie /40 Gluabs T 53 A ol
00 Sl 56S O3l slasslal e aSulay a5 b As a0 /e 5 eV /ey
SSS o8 3y ssde 5y i Gubls 0ss Ol (a8 g, ol 31 e
2 0l nl3slege pliboten 1 el -0, & sl Sl eslizal da Sl
Glr oS Osesl bl a5 bl b ke 035 Ol iail 5 O 03] >
SLSSbe 035 OlwcSy r Is 03031 2l Ho (53 EC, TDS, HW (gla e 51 G

2wl {iI=EC TDS, HW} 8igi>0.05) iail, ()l 35 S0l Jsdor 2358 00 55 Lo gal
Calos g = O3l 5 s Daasl = el D5 g DLy siesl§ O g1 Y U gk

Sig Y ol3l o Vesal3l 253 ol P
v/eeY VO/Y A Y VYTV
Ayl

/)4 Y1/444 v /1Y)

o/f0 0@ VO/\AS v /008 Lol 350 JS

YV Va/voe i Nal <l s J e

o Vo/YE v ViAo 5 .

o/enY YV/AYY Y RYAKAY <! c\a«:t\-&ul
1. One-Way ANOVA 2. Levene 3. Welch and Brown-Forsythe test

4. Robust Tests of Equality of Means


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

Yavy

A5 685 et 3,50 b e pmeblia s S Glatlie i B o a5 ST Sk s

(PN WLV EP P POT T i PR

VA/Y £V —\AL/A0

VA/Y LV ARRVAYY

_Fz

f/oAN VA/Y £V V41/0

VA/Y £V

+/04 VA/Y v

_H

o[y VA/YE eV —\’oo/\ Fs

OV/NN Y

/040 [AZARARN VA/A

_Fz

2/\Yo [AZARRMN \Y4/0

[AZARARN

V/VEL [AZ7ARRRN —ov/V

_H

LRV [ZARARN WA/Y

17414y

+/A1Y 17414y =0/QRQ
_ Fo
LVARY V/4y41y =) F4

AVASE RN
ol B jlad 5Kl o I3 e WS 355 Kby Jgutm slasl (VG L3 (F)


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 YAVA

L oolsine sl bl 80ls 51 G pliS a8 iy ool 0 el 5 o) slaiens
Loled sl o cpl g am g b VAT S e eslind | i a0zl 5l s K
'S5 sl Sl et e bl Jos o soar93 Glaanalie s 5 Conl 93 51
st s e eslizal (Ll Ol Kne b ol Kke & slasles s gl
EC ime 55 LSSl ol sbol Sl a5 s e 0L a o, Ske i laannli
ol ol dals sl LoFoa Vo L b Sle oo s 31 36 TDS
VO S Bl 5 Sai b e 00 s e YO la s b s il Ole (50 xe
S50 oSSl sl HW e 53 oS 50l 5y dald el s 5 5
00 (YO lajlag L5 ol eslinal (Lot yai b dals & 5ed s O Uil o Sils Ole o5l
Ll 55,8 V0
1T Sig>0.05 — (515 555 0ds oy 0 slad 35 LgLAJ_K}L:A O Gl e o s5)

1S s e OLES (8 ) T Ken Jsde bl sjlas (sikes S
(EC) K, alda Ol5m ite 53

b orSKile Ko Ol 5 51 (F3 F 1) 5,8 Vo 5 00 Yo (sla iS5 (slasles )

Al 53 e 8 G s
53 L Sile oKs Ol ki 5l b & 5a5 5 (F, F1) 00 YO la slS 5 (slajle Y
Kyl 5l e S

FaVe LGl Sl o sl 3 U Ol Ller 0 bSile sl &Sl e
Oljer gt omebliadlin i r e Gedd Jl Il oy sy 0l 51l dals £33
el o 303 QLS e A VO LSS5 s Sl s el cute OTEC

JEC U PRSI S PRP

ol paw g, Ol 55 Jgloms dal- 550 S S Sy la F s
Yos £ Ve g Yoo £ Vos S Yoo f Ves £ @=005
v/ it /) 0\E/Y 4
ALY LVA/A LVA/A n0¢/80 T08/80 f1
A/YOA £4+1 141 VooV Yoo/ f2
YE/¥YY o4/ AVA/Y 3


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

Yava 5 e85 ot 25 b e bl S sladle s b Co e 3 ST DS s

(TDS) ol s J gows dal> 5140 JS Ol e s
b puSle oKan Olge ks 31 (F3 T F1) 58 Vo 500 Yo la S 5 slajles )
Al 1B ey S G s
L pSle o Kan Ol 5 5l dals Lgas 5 (B 1) 00 (Yo (gla 8 5 lajlas Y
ls 1A ey 8 s
FAVO L85 Sle o Sl 31 30 Gled Slemr o b Sile Sl oSl 4
TDS Olsen r (omblinn Olks 1 2 (sn Godod £33 JIjm @ gy ool il &gl
el ol 03l LS gt 5o VO LIS B s Sl s cute o O
(Hw) of gl Ol pie s
L pSle oKan Olge ks 51 (F3 T F1) 5,8 Ve 500 Yo la S 5 slajles )
Lol 13y S s
2135 e 8 G 55 b Sile Ko Ol 5 51 el 450l sles Y
YO gla uilS Sl sl 31 20 Gles Sl 5o b Sl Sl oS 0l 4
Older S pr sn Goiods p g I & el o) (5 Dl il 503 5 358 VO 5 00
Wl o sdaliie WS BT s 1 enl 5 Cte O rlaw gLl 2alS bl
Y il STHW e s (S5 0ge3l oalal ) 05 S 6lan slajlass 3 Ol s 2 60
D1A] S o ealic
(Y)

%X,
JMSy
JMSCJ:».AJ ol A.WJ“ULA ajj§ 93 6Lau:<4\.:ﬁ | sasolis Y M\))JJWSUJ}’.&

UT CLL?)‘ );)’:t'*:LS‘J" )U.u kﬂ‘ s thﬁ [)})J 6Lﬁg}:.<.;k.:a c]« ‘);:))l BMJQL\L.’

ES =

Lol ol
Es For f1/f4 — 1.393
Es For 2/f4 — 1.61
Es For f3/f4 — 1.69

das o oL HW e s Lawi\.:» s Sls sme Dole gl 5 ES Ol Al @L'j
ng))b@,;ﬁm JN'SJEV.@MJQ)US gl sl 5 5 A Vo JJLS}WG

WSl F e S YO el g Sl S 0 I B


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 YA

slul o go ilS 2 55 oS 45 s o OLES uu:iuj@u‘p%mp@;@gﬁ
.«sg;,,,ljsso\iu.;rzdaqcbtu;)\);&SMJTDSJECJJ@Q\M

sl LAJ..:LU'T); osliial 590 S B Auly jy Gt ol s edd Sl s O uss

Slslgda 5 S o

2 mblie Ol spms ( ARLT lawised 5l sdel sty mlie slaul L
o 5 g 5 O 53 Usbome b 31s Ol (S S s aber 5 OF slacasie
2 et sbml e (el SIS 36 5 e sl 0T 5l atly sl gine Ol e oS O
Lols i3l o O Sdd Jilssl 5 bl SO0 5 enblis slaolis iS5
5 Ol b o Ol 0l o3 3 Ol oo 1) ol cpl e 505 n Ls ke s Sl i
L pa 00 5 Y0 wsal S0le o3 sl pde il ol s Ol ke 53l ;)T@;«J.
Gl srte 53 Aald B5ad 5 58 VO &ged S0k o b ine sl 3 5 Aald &
53 s a5 Ol a5 conletle cpl ol S Jskoes el slge 5 Sl ol
g5 ool 3550 Ll e alax 51 Saltlie gla e 5 8 mb cately (sla e
Slaelans oSl bd 82 pms ol o 5 le Gles wiged 53 s O
03 G glacils 5 s Ol s S 8l cslie Sl g ol enas TDS S EC (6,505
G5 S LS L3 s S e S e 5 (il (Sl 05 etV el ) Al
53 Sl U8 W5 e b lieOlie slagsslmal alex 51305 gla SOLE iy pla
Sl b sbwl 515 LA adls d3); Cde Ol 35050 S 53 5 Dde S oo
S (S s ey (a5l (AU L0

ol ol 8303 0o 03031 55 Joe dasiiie povin 8 4 o Bl pod o5 20T
Sl e Sl pde e &S LY GEDAT Sl 500 e 51l Bgla
¢ sl 31 50 Wlg o 58 0 a5l TDS 5 EC sla e 57 5 Y O glajles
Sl e e b T Sl 55 slei s cnl 3 3L el e 5 (B) 12
2y bl aslas 5 ladsel


http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

Yam U5 g5 it 25 b e bl AU laMn ok 36 o on 5 e Sk s

g:,.;)jo.x.\: dall )Lo..:: L_gﬁfe)\,b\ )Jbu&hgwg;} 6&)@ va\.ﬁu
sl slass J”J Sl 53 5l e slgly oy ol V] Aas e 158l 1 Oldes
Ol Soslis oy 2 a0 0T 51 ool oty glaosls Sl 3l eslizal b5 2al53l 1 dals
Voo Sleyasl ys aSsssbas oyls Ol Jjbjsjé;uﬁw;lfjéédj\wslq;ﬁll{&gg—rﬁ

TG eas 5 edlS 5 ahals a5l S A T B0 G Ol IS e

bl Caw (_;JS.A:\LMJJ:@&AK;&LU‘T @L".Sa\.go\j:da gl sl e 5 4l

UJ‘;).G
3 edal Cewsas =B e b s Gl dole S b sl K

By e 15,08 5 SIS (G 3 3 ge (bl Glaoyl S 5 e il

cl:..a
"l ebalie b il eligs (55T8) 42 oo il Dl O e o S5 )
OYAY) o3l Olesk oS 5 ol Lesl e
YA o33 Dl (s 9y ol Ol DL 3 nclign o & S5 T
3. Hamodi J., Sadeqi R., Hassani N., "Aquifer’s Anomalies a Tool for
Earthquake Prediction" International Conference on New Advances in
Civil Engineering, Cyprus, Sep. (2008).
L Shedio cp 5 S) e e g Fid od Lslige (O 58 e cp diegeld o ol
A=Y (VYAY) o 36 Sl el v ) e o i lellls
OYAM) S35 i i s b SLE i o (shtodio OSan 5 00 o .0
oy S5 85 g b lide g i) (sla SOLL iy dome o g8l ) C3las A
OYAD) 35 sla Solis i Jles sl Ol g
7. Merril R.T., McElhinny M.W., McFadden P.L., "The magnetic field of the
earth", 1* edition, Academic Press (1998) 67-68.


https://www.google.com/search?es_sm=93&q=International+Conference+on+New+Advances+in+Civil+Engineering&spell=1&sa=X&ved=0CBoQvwUoAGoVChMIx7e87d7hxwIVBKsaCh0ZMA8z
http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1394.9.3.4.1 ]

[ DOI: 10.18869/acadpub.jeg.9.3.2961 |

WAL 5l ¥ bt g Ao« ign olidie 4,20 YAAY

8. Griffiths D.J. "Introduction to Electrodynamics” , 2nd edition, Pearson
(1989) 100-107.

9. Bleier T., Dunson C., Alvarez C., Freund F., Dahlgren R., "Correlation of
Pre-earthquake Electromagnetic Signals with Laboratory and Field Rock
Experiments”, Nat. Hazards Earth Syst. Sci. (2010).

10. Maxwell R., Carle S., Seitz G., "Environmental Research in California
and Beyond", California environmental project (2001).

11. Fraser-Smith A.C., Bernardi A., Mcgill P.R., Ladd M.E., Helliwill R.A.
Villard Jr. O.G., "Low-Frequency Magnetic Field Measurements Near the
Epicenter of the Ms 7.1 Loma Prieta Earthquake, Geophysical Research
Letters" (1990).

12. Thomas J.N., Love J.J., Johnston M.J., Yumoto K., "On the reported
magnetic precursor of the 1993 Guam earthquake", Geophysical
Research Letters VVol.36, L16301 (2009).

13. Hartmann J., Levy J.K., "Hydrogeological and Gas Geochemical
Earthquake Precursors-A Review for Application Natural Hazards",
Vol.34 (2005) 279-304.

14. "Select USGS Virginia Monitoring Wells"-"Groundwater-Level Response
to Virginia Earthquake", August 23" (2011) http://water.usgs.gov/ogw/.

OYAY) dgie a2l sl ool L] ‘w,,u_{f,z;,;uﬂ;u,:/’ducy cp N0

16. Chaplin M., "Water Structure and Science", E-Book, LSBU (2012).

QOYAL) 8T el ol male s oid sla ey o) (S5l & OB 3L 3 e NV
Y- alils 5 e Slasl la pileif b s = b b JKali a5 03 6 08 ige A
(YA

19. Christensen R., "Analysis of Variance, Desigh and Regression” (1998)

156.

OYAY) Al S e ol Lax] ‘mw;uj/’uz‘@'jcjé Sl e 5 03 (508 i Y


http://water.usgs.gov/ogw/
http://dx.doi.org/10.18869/acadpub.jeg.9.3.2961
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.3.4.1
https://c4i2016.khu.ac.ir/jeg/article-1-2042-en.html
http://www.tcpdf.org

