WAVl B¢ olods drwgi g Ll i
1YRB/VITY : dlio Jgog
WAS/ ¥ ol ol

Y -OF : Olxio

(P92 ol y3) oo dilaie 43 531 Glaio gy 410 Jome ) s b )

T 83900 mild " oubis sagoremme 558 (5 gugo il youkam 558 ! o yad p sicne

RV

—oxf Jlod g (25€ - E 0 2~ Jled gLaduS) Jbb o s o Sdes Sl (pln) $20) 2o plely gl 5
le3) GYb Jemiliy shhls Gbluo (i Whlus Jals gl i lio (I )3 b (oo I 1950 wald (S 7% woiar
Guabed gloj ) lided (gloj) ;9ludS) ojdime) 58 Fge Jole b 51 Gidghy ol 5o el H19y95 p Glog ol
5 b ko glgl 5o Gl yialyly dine ol o b ooliiusl (Cdpl Gos 3 Wbusly uoglio (S I abold (S
Oldllas .S Gxili o2 U ARC GIS i soliswl b bl 50 9 o asuies b yialyl (359 «538 oo 31 ooliiw! b gom &l o
29 S (o0 Lyl alllaiio 53 Lo iymns 989 5 1y G (2 35 wted i 9 (sl ) 59l (55956 4 ! (] I S (gupainy
258 0l 3 gles sl Soguma 15 o5l 9 Jo50 ) g 3 )le S8 0T Jaeaw clintd G JuusS o255 (55 gy 4 gupaigy A
ol a0y S Ol +/OA Joleo S o 39 dilaio o sabiwgy 4 KBS JuuS 45 il sloj ) olid yiolyl bl i ls
B3I (3 yiin (SUM) 636 s o go I Joolo s a5 wdd oo L (531 W93y (wlwl p sueTiawddy o2 9,5 (GLbaids
D10 5158 0L ks 9 0k chwgio oS oS (oS s G 5o allaio jlau )0 Ve 9 1P FF YA Yoo e as oylo by L,
0,18 51,3 YL LS g ol y yas WS 50 (o yo Vo) Sao Al plac] Coond Al oy 50

TV SR Y JENE ¥ X FuS (531 sl yoil pl (6318 o (gloj ) HoliiS :‘54.315 6Lboj|5

hahramani@birjand.ac.ir 03] e g e gt OGNS (K9S 5] gl 8 )
ol P P BLYS el

mmoussavi@birjand.ac.ir R PO PRCESUPIRC PPN & ¥R SF Pt < S PR O L ¢

mkhatib@birjand.ac.ir R\ JV PRUCSUIRCESUPRN T FA PR ST LI B

hashemmansouril@birjand.ac.ir Ol ey ik sy o LRI (K9S (6 43S (G gitild —F


mailto:mkhatib@birjand.ac.ir

VPRV Sl D+ jla cons 5o Il cann 5 5 Lo anlidiad

) OVl (adod ol o aie oYL el
bogawe ;o ddhaio 5l oo ) am» gl co Jlio
o0gd e plaS ;0 S JuS» «als 18 ol s
Sz gy> 5l Saplas» «ls)ls 092y ylas (S|
adbio gimoj by Bl (o i 551 late

EOREAN

ooy, ey loolaiwl b ((VAPY) 5,0 o ,>loe —
@liee 3blo gl 1) 5 ep sbbaid ool I )5
.Mohajer & Pierce ,1963) wxs,5 ays

Sledbl slaa sl oolaiul L (YYFPA) coljogese —
22 (e2hl ) 5 (omlitiime) ot (JuS)
s GIS o bay o Sligar g 35
23,5 A 5 Sl 1y 05 )i Sl ganang

oo 3l ool wl Lo (VYAY) (g 0sl LSy -
b sanaiy o L ghie 5 (ol ealds
(=2 w9=2) 8L ddhaie )0 (Ao
g JoS 5 alols (isle 3 Jalge o] jo aS e ls
e B S delse (n et SliS
o La i) ey do 0 AD 5l s dores a0l
syl S8 b S 5l gy Voo b yao y dlold
adhie Colw ) L puiins bL3 I Jlo a5

gy ) ol L L 55 OYAF) LSBT gy -
4 bl Ges g (SwSs Aol ( S
aS ey BB JoSo )l ddhaie gpsoy,) Judoo
o Jlot 5l JoS0,l JuS cdled 75 ols ol
G Coommd g 0ol oo ol 3l adhaie O
R PR VESIP R Wt )Ja> L ddlaio lgicas 1) ddlaio
2,8 (Syme S0y il

A

doddo
o ol

Dbl o yaten 52 0)lgon Lo (e
ey 3l (g b Sloss Al 2 oS s b
OalS (gl s oo ool sllasli BT 8,5 e
S92 ol eleizl las 5 solatdl 5 Sl wlils
Slos,sls 3T 5 G5iS Sils uloly o5 ol
walize bl 1o 0, ey £935 s 5l olazel L8
5 e 5 Jsl pod e sl Cmoany gds Sl
Sl 2alS sl csloj ) s Ll
RO iz Ll Sl bl 0 Cene
P TEUNRAN USSR
SG slas ) (L o] s Jg o Sos
Gy S50 (rlpl ol pdy ISl 3l
ol o b aca ol sleel Cobl 04l o ,ISC01
ol olode ¢ g yiws 0 glaosls caS a4
D) (K cslin g3l 5 b, So oLl
Al A5 b (oS slahy) 4 el (S a2 ()l
Bosie ;o e Lagas (a5 Lo, 055
S S slohs, 5l P 5o bl taiis culil )5
48,5 oo Loyl (23059 5 (B4, Jool
Al eSas b Lo B, ) el oald
L g AHP g, 5l oolaiul o g, ol 5l oladiges
Ol B 5o IS8 ,50 Baee il (5518 3lats
= — Pl 0,y slo w5 450
LLs g, (Walker & Jackson, 2004:2) el
Lo IS8 55 s il e 55 sl S
Sl S o Slas 058 (L &gy 2 5o Dlie
L oS sU)n b pbeesJime) Son com 5515
o L L S clogs 055 oo dihaie 4o ol
Lo S el LL3 | 5 b S ! (09250505,
5 Sr>0i) Ol g e Gl Il Olnl 35



\aJ 5B Blate by 4 o)) e ez S|

—epdled s, b Ses uly S Lo 035 9 (owlsdiome oL
sf 4 S Gadlin 5l (S &S (Srioge Ol 3L 2] o anlllas 550 ddlate
LS 4 Brd wsir Canty pgh by ol o U gla S dalllas a5 ool o adly
v [ S VUK. S Y VPP Y DV DOV B <O sasaoylas oolog, slas) e ol endy dilais
auli,S e 4 gk sleasly adeasly el bl el (SogSs Ll aahie gog Jlad
Sl 5 (Srwanle (Sol laazly g9, » Sl Sl A5 aig, b plpl Gro 50 Gl okl
O USS) Cenl oads 4l )5 s @0 g Dol dalnd (60,95 1 3300w BaiRO LIS gl

(Tirrule, R., Bell, L.R., Griffins, R.J., <l L8l
.(and Camp, V.E, 1983: 142

— s lometers
0 45 90 180

59°20'0°E 59°30'0"€E 59°40'0°E

32°10'0"N

59°20'0°E 59°30'0'E 59°40'0°€
—
o 5 10 20

axllao 590 ddlio ‘:wuw.o) Al ) S
(U] fows 5 Hlylizea 1:) e evee L] Sdzeo 1)
(19VA) olSps] lase 0135, Gl o 4 calol o BIS”5 puamo o f3/ ds0



VPRV Sl D+ jla cons 5o Il cann 5 5 Lo anlidiad

w5 <ol (Hanks and Kanamori, 1979:2349)
e zae @b 3l plgiee 1) ISl jglas a5
23,9] Cawd 4 ) D50 4 laal;

log(M,/Nm)=9.05+1.5M ¥l

Dziewonski & Eksrtom, dlows 4 5,50 akal,
2 sl (1987: 11
¥ ala,
log(M,/Nm)= M, +12.243 M, <7.16
log(M,/Nm)=15(M +5.776) Mg >7.16

»LESy My (650 g9 B om |y 2 akl,
10,5 Slpaion JICl los )

F il
log(M,/Nm)=11.28+0.679m, +0.077m?

Slojy) S g s s B, m aaly Glp
w‘ AW 431)|45o)|o 09}5 4.]44‘)-.\..}).‘.:
0 dlayl,

My, = ( log(M Ol/gynCm)j ~10.73

M, :glog(Mo/Nm)—G.O

_log(M,/NM )-16.1

M
W 1.5

My =6.0 s> b polie sln (M) )5
I ol ol Sl (M)s(My) L el
RS Jobee 1) s 9iiS 6,5 g (e B,
3925 (5,5LiS S5 Gl a5 als, 5l g a8

5,5 eolaiwl 1o e 68,5 sl o)ls

A

Slwenios ) ool il asdllae 350 Al
Sloa s cwyp oyl 1B b oYL 25w o
Sadhie (ol as coul ol 5l Sl e,
g Sl )53 0 YL (s5—Fey T Joilty
Ll 0015 (59, adlate (ol )0 (0l s J e
Jsb oo Jime; o515 S9y p &S Slalllas wlal
Sl g Laos o) (555 adlaie slas
b ol 38 el 428 5 &0 o i
Lol (YL lo; ) il

i 3l 03 ey sh (s sl adllls ol 5o
lojy Sldpn «glojy jslias asd )l
9 asly Coglia S 5l alold ( Kusls Sabpes
515150 j90 (6ld yi ) (s 0 o0liiwl T Ges
Caleiyy (285 18 Lled 55 51 Bhte s,
Sy90 slojy) yat gleass e o gw)p b
285 8 el

L ol (8 o
lojd solis

&5 29lp slisS E5 0900 slaghs, 5l (K
G5, eosls I eolawl (gley ) jglins
Ll (Pl sloo Jime; SIUL g ooy e
slo3 ) 59iS €5 lgiien (025 Laly, 51 5l eslicd
4 oazg by, ol 0 05 s ddhie o )
H9iS g alidre S5 S92 g0 (225 Ll
2 sl sl jsas plgee Sl o)
L Gloj)) poldS 25 G 9 drle 050
75 s dseyd jleolaiul b el )0 0,8 (s
slaj) s lre Gloj) slaesls abg e
W S a5 0550 ddlate

logM, =cM +d ARV


http://fa.wikipedia.org/wiki/%D9%84%D8%B1%D8%B2%D9%87%E2%80%8C%D8%B2%D9%85%DB%8C%D9%86%E2%80%8C%D8%B3%D8%A7%D8%AE%D8%AA%DB%8C

o

5B Blate by 4 o)) e ez S|

(Ambraseys & 4 a>g b o, sloo) i pme;
odel Cwsdan (VYY) L pp 9 Melville, 1982)
Al et glog ) jolinl A Ayl dw ol
shls oLl o g 925 oS0 o Jg-50, & dlaia a5
anlllas 9 90 839050 )3 (gloj ) jglidS 7 5 o iy
(Y JS8) s

S 5l lo; ) psitS &5 0,50, 50
s e ddlate (alSws 5 (b o) i
Sy9m0 Slos ) SLaS IS 0pb o ool
Hedlom oRagsy by e Aoghnl ) oolain
bgyo SIUE wad; (cmaigen 9 (cmlidiady);
Sl s sl USGS lmo )i am
5)lg,le CMT oyl slaosls 5l Loy, Jipes;
ISC (International 4 (Centroid Moment-Tensor)
el ouls sslawl Seismological Centre)

PRSPV

SE+19 - 1E+17
‘ 1E+20 - 1.5E+17

1.5E+20 - 2E+17

2E+20 - 2.5E+17

B e </lometers

0 50 100

200

asdllao 5 yg0 ko (glo) ) 5elids Al ¥ Sl

IP90 o oy o pime fpomenri 5 g

ol S 08 b Y i) gl lsale gl
Ll iy polie s D asie g5k Y
S s JU sl o o oy i
b3ga e g, oyl j0 0l (6 Soslul pls dlads
Sl 1y lojHims) s (i & 2o oS
Ol 59 4S8 09 o paTine w)lo Slais 90 35 5
s et 95 9 S0 plaingd oS ols

(Y JS8) &yls ddlais (ol

Gloj ) oldpe
lal gl Cbiidian A &g j5latea
sloaid &bl adlaie 655155 Lol lo Jus
ol S5 iz ) VYD vl
(i lissde) () 5 Sgola o035 s pols 6
s i il s5le) 5 (VIAT) g gr ol tstgeo
SHosck—diaz I LA (VAT (5 jgptr pole
L) 5 119) ijgrp ovloe il sl
(m,Sahandi,1992) ¢ (1 1£9 o lsaii/ Slygredios



\Yay )L@. O a)L».ir crlh:‘}?u Ju Az &5 9 l:s\_,:o- PR HWEY)

s

[ e

(O O R i) g conn ik o4

0.07-0.2

‘ 0.3-0.4

0.4-0.6

|
|
|
|
|
| 02-03
|
|
|
|

0.6-0.71

58°0°0°E 59°0'0°E 6T°00"E
— e <//ometers
0 50 100 200

axlllan 3,90 dlaio (slo} ) ol Aiddki ¥ IS

I o oy pyime fpmesyi 5 dogd

L s 0 duaslxe XT0O0IS 500 51 oolail
db » ,o Geostatistical Analyst |5l 5l oolaxul
o= Joe booles Koz )5 o, 5l g Arc Map
5 6P 5leS Gl (S ol Al wgS
2SS Do (e S A $ 55185 nd
(g oo Gise (o dsllas 0,50 ddlais
3,0 18 ae s i S g S ddhie

(% JS2)

s’.. s ES ‘;’MM
dii laol  KnSs Coden 4o Al ¢l
adbie 5,5 5l9S 8 9 55155 sla SiwSs
ViVOe e ve bl sloa_ids 5 bl
O alsa, GlaSss s 0l A slolanls
2 g ah (b b SSs (pl 63y 2 6 reskS



v

31 "O‘O”NI

100

5B Blate by 4 o)) e ez S|

J

0.28-0.37

0.37-0.54

6T°0°0'E

e //ometers

200

axdlan 8590 ddlain (oSl Colpd a1 P Sl
ITAD o ilo g pyiomo : poes i 5 g

Jols (555155 la (KiuSlls g S o> S
Jdo ey sl o o5 5 (slotg Conl QT 3
&l 2> 8393w b, 5 s an a g b
Ah a8,S el s eg LS daihie gla | LS

0 JS)

o
%

Jo 31 Lo
S92 bogdme ;oo JuI G o, Shee S o
p2>? plias &5 1) JuS 095 5l 7,5 Bogume (JuuS
BRI XY )g;bu;u C0gd oo all « LS
4 0)ly Shls cn iy 0 ) Son plin
Olnl )ls S8 S o o i 0 ailate
810

‘0'E
=
N
Al

I I \.A.'\k‘)
STUWJ I L4 S
| | S5
| [ s
| | (o) JoS 51 absls
| | =Y.
32°0'0"
NI I T A8
| |
| |
| -
siood | - Verstees
—s800€  59°00€  6000E — 61T00'E
— Kilometers
0 50 100 200
anlllao 0 yg0 diliio slo S 3 alold i :b JSi

I o oy o pime jomemri 5 g



VPRV Sl D+ jla cons 5o Il cann 5 5 Lo anlidiad fA

5 8l angli 85, 55 il pemen olaSis (i lg Ceoglio s —
S 7S Cunglia pliae shls a5 (iblia j3 WipS e 0 Koo Fe gl SO dlassly cooglior

shol sl Jus oS> 1 s asal oy wen Ceaglie loayy S (nl Sl 3305
Jloil tigh oo auSS Sog) bl (nl s adhais S 0>ly ol (e g (Sojlen plp s lasal

Syisn yuber 3 0imni San g e 53, 5 5515 (slaasly 45 s sl el

— e //oMmeters
n AN 100 200

axfllao 550 ddlaio ;0 uslg Caoglio Al -7 JSCi

IT9D o ilo g pyiomo : poces i 5 g

cd pl Gos
05000 5 ol ol ayats s alise Lelss
Goe Jalse ol 51 (S0 iyl 1) e b e i
Ll dilaie JLad sla | oS soga e jo 28l
oy o S el Labie &Y S 2T aST)|

Oliee Bl it Ju e 0 28T Bos 4z 2
50 Sl S 0, asey Zlel 5l il ol )l
Sldos plilpae clea dalllas 5 g0 83900
] 00l adrine ddlaie S8 pl Fes (S 3ude5)
Gos 5 el Gos e sl o

Ly o3 e 3l ol lagae Wlgs sod 05 )y
(Y US5) o ool geos clool>

o s sy o S Jae 95 a,
Jdogranasy 1055 o 05 I 31 ol (53551



&

w656 Blate by 4 o) ) e ez S|

e ailace

o 1

|

|

|

|

|

| I (J.:.-).;.._'oﬂi‘_;a.:«

|

I YO
|

|

|

- A

— 8T00E
Kilometers
200

w%ﬁ)ym‘" " p&é,ﬂ@»&w‘“’:v Liw"

I« lopg pyime ipmemyi 5 g

) g gleoae oo by (651 degamme S
0,5 sl acgeze gac ;o
(Champti- ray, 2007:101)
=9, ozl (558 (5,05 5l Bas IS jsbay
ambyye Bl Jo gz o ily )
i SG S5l e Sl bl 9505, 9 )
5 4R3I s 1 (Fazy Olis 2 (K SalS
ol Tle caliod 5 il lime L 5 (S
Cd.)u.aj "’“:L}‘)‘A“ - w_{_:é)‘oJ_:LoJ'
luwd S ol axilis Lol S g5le o

31 UAS g0 Cds S Cawl jgumme call anilas ]
WS Budain i 5l og3 calll e by Jow

3B Gl 5595 -
ooljsilal yi5s Lawgs )b sl 650 slhaie pogie
Qlj_:.c o ladlie jo Ls adls o8 _ils skl
Shie ol &LIVAFD Jlo jo L5l slracgoma?
5 Lo yll i sl g lade 2z Blaie S (58
oy oo N L+ slael LSl pegdle )] slo yxie
AaS LS s sae g0 ol e polie coles
§—ae S 4o & e dsgeme gde ;b (G laS
L (o (2l O jg0ts (01> degene )
o Glate Hlais g0 pae &5 CAS )l el SuablE
L cmbdoae ol ai L coul degozme o
plosl gmde ol an Vg v G d0e S el
L Ols e il yao Lply sae cnl 510,85 oo
Of 4 lae &y 3,90 a6 S i Conalid
A5l ) dae ol ST (eiomen 5 009 dcgee
Ol o Glate Sz g guae 45 05 ool plgs oo
Sloacsarzen Ol5i oo i (nl 4 Sl acgorme



WAV le @1 ojlad (o 5li o cana 5 5 L o sl

A el el 58 039 1 (2gS )0 gAMb o)l
(Jolse oy 31 (Y ooz (FFe AIFAF o o)
Boe yellb g (59 on e loj ) sl sl
dols polaizl 03w 1) (g cneS

VY IPAF o Jssio slye,s5)

b oyl (gl euadoslaiwl >9) Wluglio Y Jous

ooliiwl 890
©das o Sl 5

a > o SalS

\ $Bk> s

0 SRy

¥ TS

| O ez

AN 398 ol o Sl

AL (ol lSan 5 (Sl o Slalllao 5L

expert choice ;o b yoly)ly 39:F Jguo

> ol (slo s o lons
<EYA &loj joleas
<,Y00 olisee
V0 I SO G RLIR WY
o, AY S5 5l alsls
PV (Gialo,8) basly Cosgli
oYY ] e

1790 B (S e lallas 5o

03P b (gulaiy

S Slshd Cond g5l dlos (g3l by, o
s Expert choice ,l53ls 5 3l oolawl L baaiss
sloHlls Comnd bl (558 Cogas i o
A oy ST 15810 5 ae 10 00 g5l Loy
bl ooba gy Al iE g (A )
2 42 ARC-GIS I;-3la 1 5o 5518 sla Slos
L Oy U5 (295 g Wb odls Sligen
(V1 Jgaz) 9 V) B JS8) ol s sonaigy

Sloslaiwl Uy Sloj (slas s (ot iy 8l
e 850 50 gl oo po (55 3haie
(G 6‘)‘.’ LQ-’T )‘ LW C).L:.A YAAD =Y+ D

0,5 eolaiwl g5 o Ldosoy —udinm g
(Gooijer, 2006:443)

Lo 50 glaools

Libas yo (ool laasly g wlie (o) 5l o
e Ly s Lo e Sl slisal b e
oolie L (olid ey Lo zi A YO -
ol ot (ablats (6 oshS 1O+ Alols a) V:YD« -+ -
S edsy Olejlw jleadaed sloj ) slaosls L
ool ol ags adhaie o 5Lis e Slaalds
Slaby, 5 oolode ilate CuaBge o Goiod Al
LS Joole  Legamms wooliiwl 3 )90 (goaigy
Aol ((KuS Saded «sloj ) Slides «sloj )
3,5 b pl o g oty Cuoglie (S
ol 428,518 aslllas 5 onlial

SLEIY

05 ome) » Yo Jolgs gaiaaglyl -

hole 2 4 (23059 Sl (SO slaglaie 5o
S sl Sy bl (o ka5 slacend
A WS (oo ds 090 Jele 5 0og alie
A5 el ol S peris Banlia L5 395 o0 4355
oobolpe ) gz lealinl b v Jipe; £585 1 ]
Ojgods Jelge dibaie e Wlid)5 ws g b
S 5l S g Wgbior amlie ma b gadg
(Jos S8y A Sy a5 0ed o0 Ol Jgu
ols ddhie b wlin,ls Slsl olie g a0
5 OWls luwy 2059 (VFIFA) Sl N5)
bawlie ol mlt ol olid)l5 oglas
Expert choice 38l 5 a0 ol S & g0



O w656 Blate by 4 o) ) e ez S|

BERERS®

RERI°

88

&l ojy) ygliss ey ol op EEIR S FURV-PUS

axdllan 990 ddlaio 50 A3lj 2 0 S yelsly (G5 Cuguas 4z )0 A JSo
IT9D o oy pyime : o7 5 dogy

S900"E __ _ B0°00E _ 0'E

31 =0'0"Nl

T se00E . - - 61°0'0"E

0 50 100 200
G Syl gy a4 oled (guiuaigy Al A Kb
IT9D o ilo g pyiomo : poes i 5 g



\Yay )L@. O a)\.q.ir crlh:‘}?u Ju Az &5 9 l:é\_,:o— PR HWEY)

| A

] o
| — s
| oS s
|:] B
[ EESES
N R

6T°00'E

Kilometers

I Elaizl gy & s (gabpaitg AN S
ITAD o oy pyime : o7 5 dogy

Kilometers
00

I8 Gy 2o gy 43 (ol (Guaigy Ak ) U
IP98 o oy pime : s 5 4ot

oY



oY

w656 Blate (g, 4 0 e s O]

S rogbS 10 Alold ay axlllas 090 dilaico jo yhas WS 2 wuo oY Jguo

(3 1,3l

AND@UW).;M)Q @Uwﬁm)o
(558 glai=h OR

SUM &l e 3 2o 0 )
T S
(d)b S @?)

Y5 5

v oS k>

Yy AR

YA oS

Yy \

2 Lsgie

Y Y-

\# ol

Y oy

Ve Sbjsks

&lw
s (VP aledl Glag ez ol
ol iz 25z VVOe e ulidins;
9iS Sone SBLasST g wlidims)
S ole (smbsle e rtenr w3l
(B 5l Vi¥0e e alide dii (123))
58S (Fame BLLIST 5 pulidire) (lojls
L oosS p) ol oy p OYAF) dgrae  JSBIs 00>
(Ol Gy —obl 2 dihie ghsos) 5,5
RPN X R RIS L WERN A

<

ek O e obe s (bl
WO Y IRt

9iS Some SBLaST g wlid o)
Bk D) Gk be tene (ambssle
Olejle «SF ASikr NT0- e e ol

9iS Game BLaS 5 cwlid s
CrSaead ;5 xbe (VYAF) s o9y s
lRasls Shlamil (ol pealade Jolod anlb o lonsniz

“Oe) €989 2 S Jelge () (OTAY) £ Slw NS -

ool Aoy o iAoy b anag g labid
'6)“55?‘?1 oyl ol )5 asbbl syl 090 s
NV asis ol e olRisls sands olin 0uSiiils

1790 (B (S e lellas 5o

sloml = fse Jolge lol (ganagy cal )0
cJloe s 5lacd i gl g a0 ) e
Aol 9 Ods i loj - Hsbad sl
35 a1y 03 S bl e 5 ol b
Rl f sLa S ()9 osacml isls (olais
OPLS w45 Sl Jds ala el
SPLS Ges yo adlate 3 VL (S5 b sla i
sl dens 0, Shae 51 )5 5 Stos LS VY 51, 2aS
NS IPUL 3 PIVCT T ENY JOR - R CURPCSUNR [ SOV
S JuS a5 il slo; Jobis yelily elal
0N Jslas S s 5ls ailaie o] slabiug, 4
Sz g Shos ololp Canl (e (JB L
b3ga e ,o Sod ddhie jlas,0 Ve sg0> (538
Omzer Sl S 8ol LS g ol s WS
i ol g aops Vo cglazal &2 ulul,
3 S0 dahie jlan,0 V0 g3l Sl
Saleiyd 3yl 18 ol bt g ok s sla S
V0 el U (58 (g, dm guaiyy a0
J—8 Sl 55 05 )iy s (n i o5 eskS
Slile 5 550, e laz w50 bl g ol
R A T I PR P P S X PR E IS



WAV le @1 ojlad (o 5li o cana 5 5 L o sl

Ziewonski, A.M., Ekstrdm, G., Franzen, J.E.
and Woodhouse, J.H (1987). Global seismicity
of 1977: centroid-moment tensor solutions for
471 -earthquakes. Physics of the earth and
planetary interiors, 45(1), PP:11-36

Gooijer, J., Hyndman, R (2006). 25 Years of
Time Series Forecasting, International Journal
of Forecasting, No. 2. PP: 443- 473,

anks, T.C. and Kanamori, H (1979). A moment
magnitude scale. Journal of Geophysical
Research B, 84(B5), PP: 2348-2350.

Mohajer, G.A., Pierce, G. R (1963). Qazvin,
Iran earthquake. Bull. Am. Assoc. Petrol.
Geol., 47 (10), PP: 1878- 1883.

Sahandi, M (1992). Geological quadrangle map
of Iran. Dehsalm (Chah Vak) sheet (K9),
scale, 1 (250,000).

Tirrule, R., Bell, L.R., Griffins, R.J., and
Camp, V. E (1983). The Sistan Suture zone of
eastern Iran. G.S.A V. 94, P. 134- 150.

Walker, R. T., Jackson, J (2004). Active
tectonic and late Cenozoic strain distribution in
central and eastern Iran. Tectonics 23.

655 Jdyel (OYAT) el
slodos ;o ol Gloopls 5 il lbacsare
B JRIRVESNUUL SOV A L | Y IR SV WY
AVAY Slas

Gowdig 9 bl (OYFA) s 0oljogeme
Olesl GIS 5l ooletwl b 3,3 yod cols az 0
(S oll,dl il (55,40l 9 o e

155,58l e £ colel GBS £ pame ¢ gl o ge

Y Yeooon el ey a8 (VAYA) S g2l lg g
Same SblasS] g wlidine; plojle oo liske
ygunS

G s (iiSen (VYAY) debls «(s 055l LS
5) AL ogSanh; 8ynS o hsilesS 5 Jlud
oBisls )| ol )IS7 lazs Aol L (i 5

«(J0lnerss -

AN

— Ambraseys, N., Melvile, A (1991). History of
Persian Earthquake. Cambridge University.

— Champati-ray, P.K., Dimri, S., Lakhera, R.C.,
and Sati, S (2007). Fuzzy- based method for
landslide hazard assessment in active seismic
zone of Himalaya, Landslides, 4: PP: 101-111.



Geography and Development
16™ Year-No.50 — Spring 2018
Received: 18/10/2016 Accepted: 30/5/2017

Earthquake Hazard Zoning by Fuzzy Logic in Dehek Area
(South Khorasan)

Mohtaram Ghahramani Dr. Seyed Morteza Mousavi
M.Sc of Geology Assistant Professor of Geology
University of Birjand University of Birjand

Dr. MohamadMahdi Khatib Hashem Mansouri

Professor of Geology Ph.D Student of Geology
University of Birjand University of Birjand

Introduction

In Southern Khorasan Province (East of Iran), due to the operation of active faults (North-South,
East-West and North-West-South-east faults), we see earthquakes with different magnitudes. To
reduce damage, it is important to determine areas with high seismic potential. Although accurate
prediction of this great natural hazard is not possible definitively, it is possible to determine the
probable location of the occurrence of an earthquake so the zoning necessity is apparent. The
reliability of this map largely depends on the quality of available data, the scale of the study, the
choice of a method and the proper modeling. Examples of these methods are using the AHP method
and fuzzy logic. The study area is located in the Sistan structural province, which studies the active
faults in this area along with the earthquakes that occurred, indicating that the area is tectonically
active. Dehek fault with the northwest-southeastern direction is one of the branches of the western
Neh fault and continue to southeast and reaches at Ismail Abad dextral. Investigation of
seismotectonic maps (Porkermani, 1997) suggests that this area has high seismic potential and there
have been many earthquakes in this area. Based on studies on earthquake density, length of faults in
the region, magnitude of earthquakes and earthquakes acceleration, East of Iran has high seismic
potential.

Methods and Methodology

In this study, six parameters were used including: seismic moment, seismic acceleration, iso-
intensity of fractures, distance from faults, strength of units and depth of alluvium maps. Zoning
studies indicate that seismic moment and seismic iso acceleration play the most important role in the
occurrence of earthquakes in the region. Then the resets were examined by fuzzy logic method and
finally the results of the study were analyzed in most seismic hazard maps.



Results and Discuss

In the classic logic, for weighting each factor, parts that are approximately similar in terms of other
features and change the agent are considered, and by observing changes in this factor and according
to expert opinion, the effect of this on the occurrence of earthquake is compared to the region of
factors exclusively.

Weighting is based on knowledge and judgment of the undergraduate. The results of these
comparisons were introduced as a matrix to the Expert selection software. At the outlet, the weight of
each parameter was determined. Among the factors, the seismic Moment parameter of the highest
weight and the lowest absolute weight of the alluvial depth parameter were determined.

In the fuzzy method, the normalization of the frequency ratio of each map using the Expert selection
software then the degree of fuzzy membership was determined based on the normalized frequency
ratios in the Idrisi software environment. Then, the maps prepared on the basis of fuzzy operators
were overlapped in ARC GIS software and final output was prepared as zoning map. Output maps
obtained on the basis of fuzzy operators show that . Output maps based on fuzzy algebraic (sum) is
highly adapted to the fact that 20, 28, 26, 16 and 10 percent of the region is of very low, low,
medium, high, and very high risk classes.

Conclusion

In this zoning, firstly, the factors influencing the creation of earthquakes were provisioned and
prioritized. Among the factors, the seismic torque parameter had the highest weight, the erosion
parameter, and the depth of alluvium. The low weight of the erosion and alluvial factors is due to the
fact that most of the high-seismic focus area in the region at a focal depth of less than 12 km is due to
the performance of the underlying faults, so the impact of these factors is low. Based on the seismic
acceleration parameter, the acceleration that the Dehek fault enters the villages of that area is 0.58
gravitational gravity. According to the Fuzzy algebraic operator function, about 70% of the decay
area is in a very high risk area. Also according to the community map, 100% and according to the
fuzzy share map, 15% of the district is in high and very high risk classes. Finally, in the fuzzy zoning
map to a radius of 150 km, the greatest risk of earthquakes around the Nehbandan, Sahl Abad,
Dehek, Chahar Farsakh, Ardakoul and Mazhan faults is at high risk.

Keywords:Seismic moment,Fuzzy Logic, Fuzzy Operators, Dehek Fault,South Khorasan.
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