ayo WWAQ Ol £ 5 5led s sler o ¢ pudige (olidiope) & 2

9 Lao )y by (obs sla yial b (abisd gy 9 Julas
Ol 4o Hlay VAN oleyal o) ey slae ) s
3l A

f;{:“.ﬁ.c. u.a.L-,Le S a0 Jau ‘C_\SL..H ‘_s.l.c.
L'):s.o:) ‘1\5.‘.9 SMLS ¢‘56:)J‘\9$ é&i&‘d

Sewdlane 5 Olae (pudige BB GaS el Fais sl
fédl—&é Oy
Ls.a.utu.:b();m‘} 0\9; :(.\\91(‘. A ‘Ae.jm Lsa.u\’d‘).a b‘g.n.:&::‘d
QA/TNY WV VT il il
oS>

534S ol (63,050 ez Sl by J 5 o3 S i SOz s O WOl e

Dlotige Olalides Jomes dhax 5 b e claaid, Olaasiie a5 3550 ] claens
DS o el ol s il w813 L psle Sos 5 Ol Olpde ol
4 b3 SaS o o) e S L8, 5 e Lol ) Wil d plabs
Sl LS Gl s DL Gals Gua b ey J e 5 e J A oL
Lyl s OF 3 Ol ey eSSy e 5 0335wl 53 sliladl 5 edis gl anels
w5 Al e i Soa bae glaesls oLl s e 4 e pl g5 S e
ot B 3 6ol S BLL s e e s 5l edel cesa alia
s b baoy S Obes 5 (Sop o 5 GLOKe izmen 5 ool 03 Jomes sl 2l )b
Bl Giasn 53 orlel nl sl e 02305 Ghle 53 T 51 A6 Sl ks
S0 St 5 ey St bl b Jdo @ bse Gl @S
Glaiass 5 owsp Sl A3 ) s Olel Okl 53 Olag TN ol 3]

w28 slaans 53 Sepl b adkin ol oS Conl ol s 4 Ol 51 Qi ol 53 65,008

Fatemi@khu.ac.ir  J stee i 55°


https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%81%D8%A7%D8%B7%D9%85%DB%8C+%D8%B9%D9%82%D8%AF%D8%A7
https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%81%D8%A7%D8%B7%D9%85%DB%8C+%D8%B9%D9%82%D8%AF%D8%A7

VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 A\

Glos 358 SO Ll B 55 5l i 3wl oan (S ot lae) o dals

22 e ) DS 5k 03 S et s p il pd e el 0 alse el

EE s e Do b Son oo K 00 g S Jdae s

o b oS 3l L et Sl ess Ly b s S onl Sl el ey

Ll b Ly 4 6ol 25 B 0I5 e b S iy Ges 5 S (S Dk

(los ) 055Gl Joolsd 5 s SllE Sinl ad it ol o505

FSEop et Ol @bl e b SOL Olsea i Wl asia

ladis e 31 ol B, 313 OLE Shasty ol 3 edd planil (sla ot 5 555 eslicad

Goie Ol G35 4 sles ) oS e SIS s Sl e 5L 52 el Wl

el gr S slaes S
Pl e S les S O 3 e abss Dby o3 e g ST glaelly
Sy S e SS T

PRV
Jsas 5 Jeol oy o sl Sl L34S Wl o OBl olse) Jomes 0 Laey ) Ay

s S Olseay daes Sy Jilde 53 doas o ) e G ) S5 Dl g0
g5 Ol & S 5508 Sop b5 hol o3 )y 205, 51 oS L o e
05 s S eas At 53 elile 3L (30 adss 5 i ol (sl Ysame 5 L gy s
Sl 5 ps Wl Lol 1y LT dse I 51 6,05 a5 [V] das Eo s
IYT aSls o OF 5l ob e Sosloes 55 ool o3 Sy sl 53 ol slowl
053 wlobs cuso ol coeal LB bie o 5l aey J e 5 Wes J S o
ot Jlail s DS 3 03 Jme) s JuS il s e L S8
IF] S e Jom mie Sln 2om e glaodls Jod iomes 5 Lol o3 S
Wl sy oSb gladie 5 baes J iy ol S Ay L3 gadaze lajtasn
G Olgeas b tass opl alex 31 Conl ol €1 sl 3 Oliiees 2 yas
(Yo oF) OLen 5 LS, 505 alax 3l ke 01,5 2t 15,5 o5l 5505 ol & Ol e
53 5o 5 pley 5a o3 e slaes i I i (1490) Oyl 5 T Sls

1. Zanzerkia
2. Dodge



vy el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

e S o 4 O 5T S e [O] L8] L5 S s 15 RIS
e ) i ol S ) G ol ameds oS Aty ol 3,0 =l Y)Y o)
Ol o3 55 o3 asn [V 5 wlie Gla So5 b by e adlaie slaos i 2
055 55 e YoV o3 J s laos i 2550 55 o pldl Sl sy o ([V] bl
Ghle S5 lass Joms @ln wlie slaiass AT B 5,5 3o L2355 2
53 o plol (Sla gy s e 51 AT 0L F sl Alsa Olgr il
53 Laesls pl Bl gl S 5 Sles glaesgdone plalid Gua b lae ) Py e
Lo I 3ot &y 53 Lilesls & Lol Jbsa S ol S5 slaes Jomes i
S el s S Sl ol planil (gles 28 Slides 3 el Ly, plubs s
AT By e 3u5e 03 s sk sl sd e Ll T S
B Ghe ol Sl gl ) I el s el e sae Jies s ((1ARE)
e ool o3 Sy sl Olag 5l OAd a5 b lae) Sl SalS 5L s Jge b
S5 4 0T Sl Ot es 3,5 el (g8 0 (53,5 (18V0) 5T oS Sl L 45 A5
L 08 LIl 5155 g eslizad S5 slaes Jomas sboes J i (omn 2 82 03 2
5 QYY) ul3 L3 55 0801 sdsete VL 53 5Kl 300 slaes Jopas sl
Ses Jom mon fed o> W tass ((180Y) 03 Olan Laulsl s (S80S o5 o
Mendoza dax I Sliisws caslsl 53 [VV] s 5,05 o s Ao o 40 oS3 slaes Jomes
e s Lol o3 ooy (S 5 aes ) e 50wy > (@nd Hartzell, 1988)
088 Snp 5 by ) mis &S Ws 8 Lasie adlas cpl Wbl csls &1
gy w53 803 sy [ s o g5 OF s o sl 53 L 503 Jes
Sl ol S @15 baes oy Sl s S5l «08A0) N 5ablS 5 Tl

5 ol laes Jomes e 2ldd LU Bey 0> tash cemes [V plail L

1. Hector mine
2. Landers
3. Kato

. Papadapoulous
. Omori

. Atsu

. Tajima

. Kanamori

O ~NO O



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 YA

S saeia S a3 S A5 &Ll (Vo) T s als Alesas T slaes J e LS,
DYl S5 o3 Jom S s SIS0 Sl i

Sy 2550 § 3050 o) 53yl a0 S Ol ahorr 5l el ol 35l 5 esdle
05 05 & by S e el L 53 (T0) 0L 5 5815 Ul 0155 o
Gy (V) OLKan 5 M sanisd Ahwsay & ass 5 [VE] o Olgmmew Yo0A Jlu
Dol s osbal il plnil cpl5 (305 Jobo D3 Sea 8 VoY o5 oy laos J o
Sles J e o, (Y0V0) Tals 5t Ol Ahse el el Gla oo e
B SYH u.iLAQKA 3 gfjju. L;Lm)'j}m S sl plis Ll -+ slae; ) SR Lﬁf
ot S s 5 s g ) s Jm Sos boalis sx ol 550 el 4
ol 3 s slast 5 Olay 53 (i3 5l sl Sise O Lay el 5003 T Ay
02 Moy 05 51 5505 5 ssbee bl & 25 JWl 5 o3 ) ey 058 Js>= o
Y10 Jle s U630 mes slaes Jm o (YA OLKan 5 LG &5 s s,
5 Wl Eo 38 05, e OF e J s Ly (B o sz 3l ol
SA 056 b o3I 285 Kay s BLL 1 OLES 0dd sl e il
[Vl

ot oS A et (sl bl (T OLKen 5" sl 5 6,05 Jhasl 3
i 4 ol SeS Lls e ol o5 e sl Sl ey $res ) Dlesd Londs
Bl Goay Sl 4 am g b UDATLSL azils ailae a3 S5 sbaes o olulid
oo Sl eg al gl gaeges ) Gble gldads Jow 4 Oliie ol dow sas o
i3 Slo ) S L slaesls 4 b ol GRIPE Conbad el Ll 5 235 [l ol
Cos 33 ol s iy 595 b oS il o s ddlae 55 08 slae) o
e 3 by bl e e ) 4 il bl OUE jgme 5 el 03 e

. Das

. Henry

. Zhao

. Nishimora

. Van Der Elst
. Shaw

. Thapa

. Omi

ONOUTA WN P



e el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

- 45 slo,l bl 53 3l AL 1 iy opl ) eslinal gl SIS slaesls
G Glamin o3 Jopas 4 o 1) 65 SVob SiS 5L 0555 (S slaes )
DTS Al 5,05 565 5,08 S

SV e sbao Sy oo Sy sz Ao 03 Slo3 S Sla e 2 5 Ol Lo
hls imsn (WAL OLes 5 Sl 5 e o il LT 51 2 w0 aslsl s &S ol
g5 s Lol S Okl 53 (WAL L35 5 (YA 5 o3 sl bl
B e Jalss Sl S a8 sl 0L gy cnl gl [T 1 S Sl gl s LS
@l ol s Sl ol 5 i e oS g5 b SO s SAS1R 03 IS
s plowil sy ales 1 L il Gbla 3 ey ool 53 kS slatang el
DIl ol ool sla s Ron 5 (YeuX) g 5 by s

el 55 528 WWAY o5 Jopes ool S s oo b YA i 35 6,0
Sl mis 2 S Srask s (YY) GLEIGT 5 ol cmen 5 0L
Pl e e LS Ll Sl s st oy Jomes slaes S
YYD 5 YV ISl Laes Jopns ol 53 00l & o)

Lo 350 g3 g0 St
e 5 (Gla ) pES 3 s 5 xdIS glaans 3 Wy J 5 el St o) e
G533 a5 b lole Blod 51 SIS lacstlu s 4 anw s Jl= s 5 sl
e 3 ey J i 5L Lo ol ol 0Ll ansdS Gl 5 s caxdll sy AL
sles S 3l S ol ksl adss gl oY e bassle (ILLL Wsa ola 5
Gl ol oo Sl el (3L w03 Jomes 5l 50 Sl i1 aals G b aS ol pags
oLl e onl 53 om3ly pladle & Ol o 5 baes I m L, o Coaal 03l OLES
L) S50 o3 Jomes Sl A VIE (So5 boo3 Jom s 2l isad Olgisa 5500
© e YO Jle s ol G5 el s (oskiS (Son elie 3 4 S5
wlie [Ud ooy 43l adie 3 il Shles sbl 5 oo 25> (b plrals
GS 55 Wl YN0 o3 ey Son slae) S 3l 5 DL sl Ll s
S IYAY Jl s (‘3@ Oll 55 (So50058 03 Ao % ooy )y sl e A



VWA Oliss £ 5 lacd oo g dor ¢ pmlige olid s i e

Sk sad 5 AT Ul s ey Ol 53 (SIS 65 S S 20 sudate sloe I 555
L ITYT s e Aol o3 ) cpns 5l (B0 Ol LS 4 oS 55 3550 opl 56,80
e Gbla s S sles e Sl U DI e s wdd S50l 4 x5
53 Sabl 2 b LS & o) e Ol o o pide 5 S sls LS ] laans s Ole
50 S Sz slaes o b agrlse sl b Sl oS At Aol o5 o)
25 Sl
ol gy Adlae (gyte) ) AU s o laies ) e e e Gl s
sl s Jse la el SLull 6l 5 s a4 o g Olal 2 Okl js Olaj 35
Sl (Sop 5 O Obey s B b3 Sy cnl saes S 5 bt
5 ey Jhg ol 5s Sse gl bl el Son slaes S 5 ol 03 o)
e Ges s adlas ol e ses 3 bl S g5 G w8 Jald oS Laes
Sz o3 Jom 5 ool o5 Jomes st 0o 5 0les o Sy 55 pasnin U iz
5 allie @l 51 Lhol Gua ledd s aseie S sois Liash onl 55 o anils
oo J i lioe (sla 2ol 51 (g3 08 ealinal ol 1)l Vs b avlie 3 OF (o505
Oliies o3sa Oliimn K5 Dlids 3 65 Sl gl 5L, o 6l ey Sy
e e ol 03 Sl ped el 4B S S o 3550 F0S b e )
Copde Som 3 Slbes ealanal 6l aes oy 5 Laes I 0 la sl 62,08 Gl

.w‘o“a)}aﬁjj‘uﬁ}w}%}f}d‘ﬁ

L gy 93l
Ol o5 Ao a5 sla el
Flaimeses ) laagy nSese 3 S s OF sl e Olag o3 Jeas oz
ke B0 YORA Celi 3 A YN ole J3TV0 503 el aals (3L el O
O oSty 3 55 e 215 @ a5 bos Jomes onl (Sop sy paBsn
(MI= 0/8) laidkas S5 wbis 53 0/8 s MW=0/1) (g 5k S5 ol 53 01
Aoy S & el e ) g eukS A s OF @lp ol Gyl S5 Ges 5 A edle!

QD.-JJVV/O' jb;.é)&: d‘}l& :‘q-)b 04/0¢ DL \) °JJ‘SU"") U'i\ J'Sj‘ﬁ) Lw‘;ﬂ U"‘ [Yi]



A el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

YE Ol g kS YO Aol U3 o5 Jones (nl (el 05 58 pdlel Jld (50
Sy ey Sof a g Ll Old 53 0B (6 skS 1Y 5 et (5 kS
055 23 Ol el wl 5 5l (Aol 03 Jipmes (el O @ Ly 0 5005 Ol ey Ola
335 VY L TA0 Jle s by ol Camer Sl s Ol Dbl
305 3d= U a5 cpl S sl ol (2518 &8 VIVA Ol 4 OYA0 Jle (gl
03 Dl wslsl sl Feslie 5 oIl Ll pd sbml 5 en3al3l5 adee (G3Lasl b LIS s
el Sl i 0lss a4 bgy cpl (Pl s Bl o e 0l (3Ll slaelSs S
Gl 3 ol il slaey s 53 edile slray ol BT Lad cyyenl 5l s 33,8 a3l
e 058 Sepl 505 s oS G5 Ges a5 Lol 6ok ol o3 s
Ghlie & (sdd Sl o eld Wl psliel Glassle b gy Gble ([Sos35 55 Of
Cope YW 5 S 5 A o3 d ey cpl el 3yls 03 dimed S e 4 Snp plg
&l s S i Sl U olay o= 5l ol ey o) Jopme [YO] CldS sl
Sl gy B Ol = Ol jobt 50 Ul Gk Sl s 5 L Ol
350 03l OUE Ssdas 5 bl oS i, S bl Clda sUT 2l 5 e sl
5ot S8 e 5 bl e sledia OF 51 36 4 56 sladaly 51 o3 Jomes 51 oy
Gbl gblia 53 8 Frvevs soi,5 w3 Jmes ul S0y 0ol 55 cilisee glabis
L5 S plest slite glacsd U1y 03 Sy ol 0558
oA gy dikate CELw (g o))

33 Sk 5 0 S b sles o &t Olpl O adks 5Ly gime) ) ool
Ll 5 o 03 Jomes ol 85 5 03l s axiIE JLa YY s 0T 5S e, (s e kS 00 plas
508 S5k b 4 a5 L) O GBI bl 5 i 5 g0 53 gdome sdme SJlad 51 0L
Oles ailaie ol S5 w0 oY il (adie ol 52 228 slaos Jomes VL (S5
Sox e 53 8 Sonbles ) e sl dals YTAA elesls = Y s Sos
sl 3LV 5l e adlete (655005 ) Sl aslsl 51 0L o3 J ey ol 45 550 (gladdain
B0y 0/ o) e

o] VA sl Ol o8l b e 03] S0 Mol ulal



VWA lins £ 5lat oo lem dor ¢ pmtige olidpns & 0 ey

Gl Jomes (SAS|y adi O SE s [VEIR S ol 1y Olag o3 Jomes «uKe5 )
olpenas o3 Jomas Sye 5y SpekS Ve o mlS s sl £y 0 5l 5SS A
el 0l 0 duES gl (g0l 52) Olas VYA [31Y0 03 ) fpaey 5S ey Caund g
Floss JoS w0 Ol oo 03 e S o5 0 Sand 13053 5 b glba oS o 55 5

35 oLl
= 58°30'0"E 59°0'0"E 59°30'0"E 60°0'0"E 60°30'0"E o
] o
[= (=3
3 3
_ N
+ A .
o o
‘ o 54
. 3 3
Legend 2 -
M>=5 ° o
Magnitude 3 g
QO s0.55 (8 3
@ ss-60
. 61-65 |z z
o o
. 66-70 | >
« L]
. 71-75
. Zohan z s z
Earthquake g 25 125 0 25 Kilometers g
¥ ~ o
li ] Township | & ) T d | 8
fi
. 58°30'0"E 59°0'0"E 59°30'0"E 60°0'0"E 60°30'0"E
active fault

Wlaie 53 Al o )3 S 50 Sop ksl o) oy S pa) 5 b S WG IS
ok oaliul (glaesls mlie) 3 ) ) 55 0 S S R0 kS Vot (o B plad 4 0dd (s
[V OYAL s psle (slaesls o ol

- (w5) oles) Cwad s Flass MeS il sl asie ) S 5 aSOLe

S esdles L, Lol Jld el 5 cl sdalin LB 0l oS Slilgea 5 L,
IS8 53 5t 50 (S5 b glaes Jomes (SAS|y bpmin a5 s g o I sl S
Sl sl 5l 5 cadls Ll e Fliss oS w1y ol slaes Jomes Ol gl )
Vdsdx 5 JSE Gh o 00 e e 53 S pl Sl o sa s S
Sslre 53 & sl S @ Ulge 1 el e 00 S slaes Jomes 3l ol sl
S Csr sl dled Ly, glils sul oS sl Cod w35 15 pligs LS
o Jld Sl L Skl cpl el s = Jled Ky, OF 5l abS Jisu 3 &S ol



Ly el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

g o 3ls1 5 O3S sl oS @ s Sl s ol s S

Wl 0 @3l Ol glae Sy bt 55 el sallialy S5l bl LS
Sbwly 3 e Sla Ay (o gee lralr Ll 5 e Sl TV el plralraciy
VAVA el V8 glaoy Jopn 5 5ol VAT 555 Y0 o3 oy c el 0l 5018 LS
WS el S5y w3V IYVT Wleols 5 S ) S iy 055 25 148 e Ve
o3 el o3 Sy oSS MW=VY 50 Lo eodle VAAY o Vv o Sy
VYo s 5 oSl (655 oS el 5l o) Jomes 5o Al leda JoS ol gl
moes Sl ol e (SomlS 0 585 a8 A sl i SesnS elS
Sy sleda Ol s 2l glasd j3 63

S sles ooy sl ol 53 e3gdoes ol VU S 51 0LES Lajlel opl ales
loy ) slasli s,y oud 3 Ol g Olul = Oliad s adlae ol 5o ) asdS sl
el a3 Ol sl b cpl 53 3L B lawgte G855 L e 2w 5 Sl
CAYEY ladle o bse as laoy Jopmes ity ) o mll )V Jsd s
3V Sor b slaes Jipmes Sl a0 e 55 Ll sl &) addaie ol VTV
o Jomes sl sl dla Ve 51 568 Sl o3L Ndodsr bl L0 ol 5k
SOl Yo Sl i 338 L Jbe bl pame adlate ol 8 ek sl Sy b
g5 dals wilae ol kS (So e 53 VY (S5 bes ) e o AT slas
Lld Sl adae IS Comds JUS 2 05 opl il 0358 S0 5T (S b Gles o
Lk bl oy Sl Sy b g 3 O 68013 erer Wl gla oS 555
3 5 OV (g3l el 5 S woly Slidos 5 50) Ol 3 o5 Jopees ot (sduaigy
3U Sopbsles S 05s CJE}H%'-&J;)" OLES ) Jadr 5 K3 )5 el &l ol
IYAT ol ailate ol 3 0

Ol o) o) S5 LB 5 5l

Lo L b d LS oy sl sillaly 508 S5k b olas o0
o SFE L b Ll ol s e VA by B0 sy = ol
b 503 5 o sty 0l o (5005 ) ol VY oML Sl 65 e



VWA Oliss £ 5 lacd oo g dor ¢ pmlige olid s i Y33

\FVYA-YYLY J‘ (dpLﬁ C,.:c:) u‘]ﬂ )_9\?' PL o:‘.\$) @KM: r.q,a 6u°})gﬁ‘} A d}.\?

[¥4]

SRS YR o3 Jsb P 57 oy e S-S g
\\SAZZRVALY A oAde Y4/00 ool s g
VWEV/e VN VY OA/YY Yi/eV o3
VEV/ VY o/t oA/ Yi/ev 3o
ASAZRNE o 0q/0v \AriNY ool s
\Yo0/s AN Ve 04/\A YY/AY B
YOV /v vt 04/t TY/A) B
\YOA/C A/XY Ve 1Y% YY/an Sl
\YOA/+ 4/ A 0qv vi/0 ool i Gy
AN ZYELVAR /A LN YE/A Sl
VWV VY A 04/A YY/A\ 5ol
WYYV g/ g o 04/84 YT/4) Ll oy

ok ealaiul AJJJJ ‘fﬂ.)m.é.ﬁ 9 L;.AL.Z«.S)) LfU'&J‘U?J em)}: 9 ‘-"j@j eK.j.J‘J gi_:‘):ﬁ}:j
oandls Jhd a4 s a0 80 (Glag gl o)) e ol 53 S Lol gme sl Lol
QLJ,.» L;\.\o‘ J.wf J\J\:A‘JJ S 408 cc)']‘ U':A) U’i‘ BE LjL.&‘ J:..J 6;(;.6} cu..«Lw‘ Lﬂ“f
(L ol sdmlin J—‘L; Y Jg.& BE ASQLQ- J'<’.‘.'> CJ)L&M (Y Jg.&) Sl ol 0l

.[:Y ¢ ] &;;Aa.U‘ 4;;5‘255 *)“75 L,S{.)Jb ‘7)‘3;‘:7' - L;;5~;¢53L_jl_q..: <S- \.lilﬂl DL ‘_51..47\ L_fi~;: B

MOMENT TENSOR SOLUTION
HYPOCENTER LOCATION (IRSC)

—_— -
origin Time 20121205 17:08:11 \
Lat 33.50 Lon 59.54 Depth 9.0 “all 35°
CENTROID
Centroid Lat 33.50 Lon 59.58
Centrold Depth : 4.0
Centroid Time : +2 (sec) relative to origin time N34
Moment (N.m) : 3.274e+017
e
DC% 167.9 :
CLVD% :32.1 P Axes .
Strike Dip Rake 2/‘"'"""“
92 62 14
Strike Dip Rake X / 32
5 7e am }'
. P Axes
direction

T-axis azimuth plunge
3 29

Slaj oy Jomes 55 L AS g 3,90 53 Sledbl ol enay Olaj o5 ) e H g5 Y IS
W}AJ:L’JQALA‘ﬁ a ) ¢ 2‘5-9|JLfﬂgfl""J}’“ d‘ﬁ ol 43‘)&;4"0‘}«#4.5
[Y£] Ol o KiSls 50 655

5ot GlFes 5 Gll 5 ead Jld oS bl wilie gbs JuS Cled @ ax 5 L



¢o oo Ol Ol 53 Ola3 WYY alo 3T a3 e gloas S m 5 Waos ) i olios sla el L5y 5 o

OHS Canbpe B8 K s s 5 ol o5 Jemes G5 S5 Lo sl
b 5o gl s oS 28 cailen 3 sz b gla S L ol o5 s
sl JuS VL s Slilee 4 OF el ise oS sls oo Fliss oS & Ol5
oS sdaze b G s g et o JUS i Ol 5 ol 818
.Jujda Cloa 43S glaans o J;”J
Ol 33 o) cllols Sl assu U

Yo ol Lol dibu o wclKoks p 5Ky Sl el cdlb Sl
aS syl S b b ol (Y Jf\,;.)dl..p\ i, ) u’“““’ 088 G Jld (g eksS
sl Skt Sl 5wl Ve spd OLL B gt Ole 3l a3 Jemes cnl 53 g ple
Sl ed Sl 035 4l Hademe 5 e Sl V0 STus o) e ol 53 el
s Sy LS 03 0w ol S el OF 51 S Kl s el &)l S
plSouial oo Msa J ool L Lol odd Jalis | 5 5dome Ol G 53 pr OF 5 el
e e 055w el sl NS s i geesle (s s gl laosle
sl 03 g a5 B o)) a5 sy e dome 55 L ol Ll Lol o )

Afin Station  Record No:5684  Origin Time:2012/12/05 17:08:11 Comp.L

Accelaration [g]
=
-3
I 1

[Fo] ol 03 o 0 4 cBold o 3 Kn 5 Sl dowu,b ¥ IS
O 05 doms glaes ) iy
K Olpea Klg o (ol o3y sl 51 8 alabe (g55es ) Ol s
Lio o SOl s eslizal Lol o) S sl dlaasl ) gl SOLES i
S 5 S alor 5l Ol ilin Ghlie 5 sdiiabnil (sla s s o3 - ae [Eas5,
s s el 55 e (YD) el 5 eSTale 5 (VAAE) T3 (THNY)

35ms 3 S aned cpl s baiass Sos 5 el L8 03 s bl Ol LS

1. Kato
2. Jones



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 At

ol IAT VT AT el e &35 bl 5o ool o) J e slis ) 51 L3 e sla Sl
Sl wes Olgeas 35,8 o p Waes ) i slisy Ol 5 0 ( S5 Sleis 4 WS
SFS o5 835d0mn oS el sty e Sy G it 68U e Jopns Sk
53 IV Ies e 0L OT U LS w5 ool o3 Jomes 31 8 Sl b w1
Gkl B 8 15 asn cal Gom 3p5e oS g Olulp Oliad 3 Olas 553 o
S Sl Gyt b5 St 518 Candse 5 (SAS ol C g S S
Dby a0 a5 bs S s 1y Shol o3 J 0w G0 o wgy 51 (Son i
ol o3 Jomes S s 3l 658 led Aol 5 ooy J i S a3 Jol 03 e s slas
N S p Gl 0wy (SAE e 4 5L W Jal i ol w318
NS 055 0 gy 53 JuS S gl o5V (gl bl el Jlasl i B
g 5 Wit Syl s ool Bl e sgmse el S5 G
235 SR e dig opl ol o5 Sy Ol 4 Dad Sos5 L s Aes e o 5S8R
[¥] 5,8 o ol 3 ol a8 SosennS 85 5o

534S ol (65,150 ez Sl 5 Wy It Sty Lo 63 o p i S3 aSOL
sl bl l o V] S o Wl [ agr L2 kol 030 cpnd sl 0be) ot
sl 5l g3 (Sads 5 aaletir Sloy 5555 53 55 pes ) Sk bl 5 e n
Sl Gl ol s ol aad eslinal rasn 5 i opl s ol 63 Joes
Sl 5l S Lol o3 e sl 51 S bee S i S 5 alale il s oS
il 3 i3 Rl s ol o) Joe sl 5l LS ol i B LT sl 5 o
S T Jlisay Sl ol 63 Jenes 3o, gl S DS Lo 5l
j@.?dJAJQASW‘@})J:AJJU})QeJJLAeUVU Voos laey Joes Slal 2 ey
03340 3 addaie 83 5dus 55 45 el (93150 ahar Sl el 039 OF 3lds; (gl 55 0 3
sy 4 gme sbaole 53 laes Jopes Slolp Dedd ¥ dodr A il Ol
el e VU s edd 5L 5150 LaS das e OLES 1y Olag o sy

o Ol o3 Ao sl Sl 3 il i 8 S (sptes ) Dl Sy
53 Sl sdaline LB Laos St (S5 Bld 5l as 5 laes J ot sl sl Bl

.anla.lﬁﬁob\bg:}ml.hoj)uiﬁ L}S/)f)&\j\fu\ﬁvd}b



YA oo Ol Ol 53 Ola3 WYY alo 3T a3 e gloas S m 5 Waos ) i olios sla el L5y 5 o

v

ic) \ /
A 2 |

1:1,000,000 .
o 20 a0 80 "

g

(ol 05 e 0SS 3 g regkS Ve glad 55 0l Aoy sWes S e ot Js
Of slas; 4 skile glaain S &
J.p‘ °J.J‘CJ‘-‘~'AJ :‘45)4.354.“# ALA'\)" uf,,.&,ia:muo})m.aj L;"-")é Qb:,_.d Al JJJ.?

olag
4 okl sbo slaas JS slaws L es Jom b s Jomes b s Jomes b s Joms
050 COPR o3 S o o
ol Y-v/4 Yov/4 £-4/4 0-0/4

1 $ $

0 i i

¢ i 0 \ \

¥ Y A ¢ )

Y i} A \ )

| § ¥ \

Oy (ol o) J e 3l 5 4 okile wian V51 baoj J i (o3 5 Glsl S Ol e ¥
Sl o a8 5 5 5 ey ey 11 L eliin sk st K5 O e

sz 4 ekile azdasldas Voo plad s Loy e slans gl s (M22.5) Sox b bes e slas
Sl o5 e Sl o5 depes 058 5 (5 e ghS Sl o5 depes 85 5 g agkS N
1 . .
° \ 3
¢ \
¥ Y
Y ° ¥
| Y




VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 NEA

S Sl 0lag o3 dimes 53 ey St 6 s 0L L3 el pll o

Sor b et slae 5 bej ) i S Sl ol Kalea ialS 5l
Lledds eals OLES JSeJ:S &)L‘\SW‘Y’J}J} tﬂjf‘ﬁ: d}:.vd BE g_,‘t:}}'«; J:g:":"
5 Sl o3y ax g L ey St (Sop s Sl gl wll sl Bes ol ml
5 Candy oS Sl aSC cpl 1 S i ol g el sl 5yl des syl Lol el
“ d@.iw 6&0[» BL) Lha))w.a) J‘)‘J'e C)ljx;u" U’Z":("A 9 Lﬁo)JsJ.ﬁ JKA ng_}ﬂ
Cand Ghueida 5 asis oSl oTstjle?;Lgum)g ol o3 J o Bl

38 o ol o3 Jome sl 5l S sla SOL Ol e Ol i ool 51 018 e

Ol o5 ey e
S0 ol b baesls (o) edd pll JlS 5 s 4 i 0l 2
S s a8 5,05 0T 51 0L Olag e Jcmes o) I adsl ooy p sl 0l astls
OVl ey Sd 4 YA Son Lo e ol Gl e s BB o3
53 I Jale Olgsas oS ol 635050 dbax 31 Sl 63 S s boes J pe oo S5
Golatle oS5 Glaes s s, 1y 5,8 e 513 g syse s dydis
e 25 Sl dlaal bl (S b1y Lol o33 a3 el Cannas
Gbdle staze gboos Jomes 5 B0 o slaes S a0 Olgea LS o axls
03 S OYAY olesls ) 63’\;} Ol 53 Sosemse Sbaes Jopmes e I Ol asdS
QOYAY ole Cigossl) O 50 m Oliwl 53 Oa S (WYY ole Cligusyl) gl Okl
Glapl & iS4 & s 5 (VAT 0355 8) (55, Ol Dbl s S i
OLs o3 b 2l Ol o 5 S slaes Jm Sl 5o ol Cinss glaosla 51 26
Sl 35 ol 51 OLES s e ao Iy ol o bl s S sl 3l 51 sl
2 e slaagy sl 53 Jald o NS U byl 5 ey G
o3 el 93 S gl 53 IFYT 5 IVF] 515 ol Gy 03340505 aikie o350 Ol
5 S s S b pasie IIT] 5 (W] LS ploil Olikss 2 dhesi

boawslis 53 500 od Sor 5 Gt oS s oS L Lae) o



A el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

st ol 53 ekd @l slaesls Ljls Jlo g s 5d slimel e oS L Laed Jope
03 o 03 0 1l (e JuS £ 55 Bl 51 game gla oS b olaos Jormes 6l
5 Ol Ol 55 Olglpw 03 3 ey Gabslausl s 1S L (OFAY) Ol S el
LS L OYAY)RSLT Olisl 53 (5550550 03 0mes Wl s JuS L (1FAY) 0k 5L
o3 Ao dher 31 s slay iS55 esls s laes Jenes 5 ol 5 e sSne ons
oo 3 OLS w8 5 (Y00 A) o 5528 53 Olgamew 030 (03 «(1440) cpl 55 4 sS
LYY 5,05 Lesl ol

63208 e Jdows L1 L oS5 glaes Jm S0 Canl 4 ax 55 b 5 bl ()l 2
0> Jle Olgea ol s g El & Ol St Glagms 5w onl Lo
U155 w3l 03 ool 03 Jemes 35 51 g (oS Joms 3 0 BIST 5 o s
wlolid Boad 53 (55688 SO 4 Wl s ol 5 352 g0 ke SO Gl L
Glaiass 5 o opl 53 oy Son oo S slis (gl 3k e L bl
el ol a3y Of g aalsl 3 oS ol 0 plowil (glos 1S

53 "ok Ul 555" 0lpe boos Jomes g8 oK 1S e (g5, o S5T i
(o558 (pl el VO] 5 [TE] 55 o 4l 05 Jipa) (o 051 SLBL ~1 50
23 bS5 i G Al L Gl o s il g By S L3 el sl A
SOl (S emen olel (35 0 (SenS 83 pomn SIBL (158 la LS
S w55 alelid s il gladde s 4 (YA OLKes 5| s abox
IFV] 535 oIl Las S g

Sl o s 5 e Jom S w55 et Sl (O St ) Al
SaS el byl Slwle pl gl il sladde 5 s e eslinul adaie js S5
o3lial b ool [TV] 5,8 o5Lal CoalS (225 s Jobe a0l oo Wade () 3 e
230 Ol (V) Al 5
AciACFS)=AT+u(Ac,+AP) ()

J.mfdjjcq-f&.ﬂgufwj@oﬁbl?%\wuﬁﬁﬂi}sAGfd_}AJEQ.L\)JAS

1. Devries



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 o

B S 055 0 s 5L ok AP (asd e 5o G 5 e AT i, S
ol plol (gla ) o lias oo OLES 1) SB35 Sl ks AC 5 A Sl s o
ol 55 O ol 015 o8l ool S 51 S sy ol 03
S Joms on 5 P2 Sask @l S pande GG Bl S e my
53 o3 S S e Vpane 45 das e 0L Olgr 5 01l e bl 53 s
53 3l pl 45 el (01) 63 e 53 ok sl ST ol (25 Jlas! | gmes slazel
SaS 5 el s BB 0T S5 S8 5k s Lasiie b s o3 e 5l s a5l 60
23 e o Sy 5l (S S S e ezl S sl g 2l L0 4 g0L
Ll S C e gl adae s adsl Sledbl 1 (6 S e S5l Slles eslita
5 mop i ol e Slasl 51 (S8 e Sl laes S o35t 03 Jimes
el Z'M‘}A ) e e

S mis 5 (VUKD ol 5 psme Gllail & a5 b Olas o5 s 02
Al o3 Jomes ol sl b ol cnl 53 e Gl i G 015 e (0 JS2) Laes
S sl Ol slaes Jopees SB35l a5 0 ISE 55 el eslinal glaesls 5 S
ol 0 Bl O o Rl K 5b 555 s 30 An 50

e g (0 JS0) Olas o S hol slaes Jpmy (SAS1 ST plal !
kol 55 g 5 WSS Ty s Gl 5 el (T IS ol 25
5 S5 S0k s e 0L (o s = (B0 Jled S e b s ) Sl
AN sene Slaen 015 e 1 GLL sl e o sl rassy s ol
il (01) S Lol (55 5 me bood oo slisy 153 ol sbawl gla glral
5 Sy SR S5 slaes Jm S it 4 53l S8 GUl ) S-0T )
A 5 528 shs S r Ol U o bl s T sl 51 AL
e b Olg oo aSisisbay Al o sleday 03 3 adlate Condy e lid sl
Ol sl b o ooy a3l adlaie 53 ool 25 j s 51 ddole (ond 5 s
Sl sladaly b cos G b s S s bl O s 0Bk 6l ksl



LA o Obal 2 Ol 53 Ola3 WYY alo 3T a3 Sy gloas Jrm 5 o3 ) S olios sla el (L5 5 B

vbj;)‘ﬁgf)fdua)‘)w)‘J}J&.ﬁ)%)‘é))ﬁ)%ﬁb@‘}l’:ﬁ

59°300"E 59°45'0"E 60°0'0"E

P
33°450°N

Legend

[ Townshig

[ £ £

| Dustrict :O =)

attersh o =

%4 54

Magnitude ™ 9
O -1 2 L]
Q w

F
33°15'0"N
33°15'0"N

59°300"E 59°45'0"E 60°0'0"E
0Ly VAN [3100 o) Jpme 53 Lol ) s 5 (ool o) Jomes S 05, SAST, 0 K3

Sopl e 51 osd e slaxl 55 (6 500 e 8 03 e nl Slees S m ol

53 e ophesls sy Wes J o s ol i S e Joe i pate Aol
R N R O L SRy W S PR EYS S VS B B e
Jols s cnl IFAT 5 DV O8AY Fsalps 5 s 5 YY0 Cole 5 a0l
g 3 ok plamil ) andl Lo S o Sty G RS Rl
350 0l Sl e 6,50 W Ul e oS el a5l 1 S s opl go abs e
S Sl 3 et sl JoS O ) szl S 53 IS g Ol 5 A e

\):Lugl{&;ﬂcylejjj wﬁ))‘.l:-))‘w}.})bé‘a))m;f)‘ o.\J}.\i)ijs.L;j)

1. Van Der Elst
2. Shaw

3. Das

4. Scholds



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 oY

LS o Jime S ol glacwnd 4 5 dsb s

TN O 5 LB Dl oy slatasg Ol sdal Cewsay gl el
S 558 s g0 31 Gl 55 (Y00 OLKen 5 TG SLLE Yo S Sy 5 T
G b o cpl 80T 5 AT DIVIcd sl eslizal baoy I koo gl 2y —
Sl S 0ad Jls Sz 5 033 el S e, aidave 53 Waes ) Las alsl o i
s =S 558 o sad Jebosd A A S D el ) 3550 plasil GBI GbL
S Sy S8l e 5 sl Wy il ) Sl oS baes S 4 by e
23 e ot 5305t sl ol Bl adaie b 53 S5 slae ) e sl
o3 Jomes sty Aot (551 S A 5l 0l A JKS s gz S S ls sed
el B g 315 (81 0ile 3L 25 oy e 5 Lo

oo Ol (V JKa 50) Sl ol 25 g Gkl 5 0 JSo 4 a5 L
oeed rl o3 Sl ol (i 0ad s bl 5 Jlab oS s Dz 4S5 S Lo
m\;w°mwlﬁl@éu&s/w}m\}mm$u:;:‘mu;ﬁ“;j)

5L

1.4

y=141.3x5%
R?2=0.973

0.8
0.6
0.4 H
0.2 A

B 650 o o Jloyd Slgl3

Lo o)yl m S

O3 VAN 65 ) ey s o) J s Sty — S5 8 Hls gad 1\ JSS

1. Thapa

2. Mandal

3. Rastogi

4. Shcherbakov



"oy Ol Dl 55 D3 WWRY ol 3T 03 Jies slones J o 3 Uno3 ) e o (sl el s 5 o

el ol 0313 OLES Lo S gmen Slslp el RS el Wsy Y ISE s
Sles s 5 Sz sl S dan sl 0V 5T AT 06 G s
Sl ges et 2l cilisus slaes Jomes 8l 5 Jseme Lsba [E) ]owl Wb LG LT
CiS5h 5 bes o syl Sl adlate 0Ad T SOl e e 4 Sus5 b
3L 550 B Olg oo 1y ol e ol il o3} Bl 5l tal T 4 adlaie
38 edalie 53 VS 5 Ol o3 Jomas sl Wed I mamd s pes 2Bl o 3
ol &) BB ety Ao el T Bsas 6 5 A 056 53 sdel sty S e 3
N(t)=K/(t+n)" (Y)

s b bz el K JIs s Lo S (Sals =5 N(t) ael, ol s
S5 Sy aasia € o Jool of Jiroas 5ol (6 e Ol b iabgi o JIs5 55 Loy Sy
Jso b nl et cal o VO JSE 55 das o 0L 1) 0T Suals &5 P 5 baes )

C,.w‘ o 4\3\)\ )\)}QJ DLl QL&) O)J‘wﬁj LS‘J"

60 +
.
teessssetee?
50 - .
o, st b
.
= 40 - *
,19 +? ** o3 esd el g e sl s
i 30 - o
. C=3,
" 1.
7% 20 K=114o,
10 P=0.2880
0
0 5 10 15 20 25 30 35
i o 3 o Jgy Sload

Oy o3 ey W 033 i 1 g A e s ged LV SS

Lhe)')m slaas Cr:la...v S| vaJ‘ 2 el U'i‘ E) Sl ol 4.:.1..>=7 L;Lﬂp( a)Jju:A) J‘JP'-J

1. Utsu



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 0¢

sbas el s S o3 S sl Sl e e WS 5 ol Sas aelie
sprs gasehe Flaiel (Shom o A bl s LS L bl 3 Jsene
sl 3l e ol ladss 3 bes e Sop s Sleld ss il il asli
Son b ol Glaes Jimes Gl okt S0l Sl ks 31 ol o5 e
LV T 2005 (65 S (ormd o s alalttal s (sl oS 5505l 508

el sl 5l 5U Sy Olges o) J e Gos 0 S i bLII A K 5o
Sy Bl G n 508 Gos 5 S Son b e s Olyeay das e 0L
A S Gle sdd SSE Cond S 5 |y 63 J s & bs e 456 1 L
‘d.}\}}v.a‘;,iu;_«;.-jsl{é;)\:&ap);)ﬁ ol s v._i:...ﬂlb_l)juf;_am)'\ oLas
Bipt ﬁl} oy eajalyl; adkes SAeS S Loesgdee ol g eslas ) glasy J
e aos Sy SOz s S5 Gee Lk 53 S psede 5 5035 Al sl s e
2> b heglie Bl o bl pa slaeals 53 550 sde 0SS5 cates o
ssba baesls (g3ladloy 53 il edd Jlaji slaesls b Mol 5 0Ly Layl
Lol b 3 el s dslie (el ) 5 Bs oS 355 e eslinad a3l 53 Jsens
05 g Sosea bl a4 by e o 2 el (giledle 5 LGl cH B
ar g b Lsd o oamlie (VU v s w\‘);‘jdb«ﬂ)jb“{)wbhlﬂgjt{&ijﬁjo-hT
Ghle 555 paie S A oS oS S5 Ges 5 5bs (Son b slees Jom A IS«
355 e el LIS 033405

S e

DR Lt I T

1 6 1 16 21 26 3 36 a1 6 s1 56 61 66

Lo g 31 5 ol

P Ul gy Sl 0k 05 g el ) ey e s (S i A S
\Aoj)m .>|..\$) )" L!‘:'b



oo el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

Lol S LaosIm er DA Gl S Al S5 sla i o SOk e s
Sz GlaesJom 3155 w0l 0T wl S35 o5 Jemes 5l AU gla gl F s
S o g ol Canl S laes I 3l Oled i i ol )
o3l (sl 03,5 S5 Sl e 4 53l SeS &S Lage slaw ki I S
Slaos s 3y sl Oley ilssl 0 o 4kl il (gles ) 0K & kS
el Sz S Slae3 s & e S
L L adae SO 5 S slaes Jome sl gl SOl Sl 4kl
sty gl 2SS laes o ol b aslie 3 5 S e
o) S el S Ll pen S S laes S & e 5 Sz slbaes S
JET LEYT 58 eslinad 55 sl J s 3ty Obo) i i S 3588 ol 3l OV on
Y st el (M=Y/8) Olas o5 Jemes 030 m cn iS5 @l dul b e [E8]
ot Gl el ol s el gl gk Ks gaal syse cpl il s esls OLES
Slbal ol onls OLES Jad £ s, 53 SOk .l S5 bse J w3l Ol
Sl 5 (M2 ) 5805 GlaesJom o (Glos) 05K Glos ol o asiie
e S Sy slaes e sl Ol it 03 Bl e &S Sl 3 Wl S

gl oslatal (63 )8 Hlas IS 4 )
BL °jﬂ"4'3 C}\A). B})Mj B} sz le ‘5\.&&})” Oﬁ g;)}f 3 ‘;L‘} 3-1-4\5 éL.-kJ" i d}v\’,
3 s S sp 05k

Ao slrel o) osse ol <og obkisdl | Ry
(4435 o ) i oms | o3 omdlas,
Y Y- AR R VR VA TA Al
(ol o5 a2z, los 5l ) YodVie Y
ve /¥ 1YY/ Y
AR
VRN ¥ REERYTS ¥
ce A
Ya-# ¥ ARRRVELVAVY A
AAANARS

Sz s bwse Gbaes J o a bge So5 slaesls Ol Gl Uliee (pend Sl



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 101

10 g Smied (ST 3 5l AT S sl (e 055 ey 2ol
S Ol s 53 O 3L3 233 ubel Jra) cnl S eslizal Bs ol s eslizal
Glaes S i Sl oo onl 3l eslinud Camdad Ol olulid 5 malil 55 glsesls
ClS s 5 03 e (el b bl el 5 Gble 3 esls &5 glaes S 5o S5
Sepl et ol Sogline gl e o)) Jal i b Kos gble ol eds oLl i
ool Cosay g 2 53 5 o dd 35l paar Cod el 53 S is eles Bs) a3
s ol b et by s wrle bl 53 Sl o 51 el SIS g3us
Oljoe 5 Lo amlio o L LT it oS ola el 51 aies 53 Glbail Ol poees 015 o0
o s o selie e e ol Sha r)'&l [80] 5, o Olss ) (S5
33 2 glaesls ul B o sl V0] Wles S eslinad hy cnl 51 sles ) sla el
o b(Cany o 50) soa 5ol ol Sl E sl 5 SOl Llite &) pon bl
ol o 5 ol sl LG Ll 10 3 bacys) oalad Dl podd Cud 5 Lol anslia
333l e Sley Aol 5 (S less brepl 53) el 53 Sl ess Olses e
3355t IS Sl Bl ol 5 L eyl slies w0 (lagie 5 So3 03 )
floes sl Goos 31 i Gl s Al s bl s nl (Saees Ol
355l ey 5 el 0l eslizal ST 1530 5 (63 508 Sl i 510y (Steen
il dpalee B (F) Wslee dows gas Al 3 -l
R=Y (X —X)(Y;=Y)/(n—1)S:Sy ™)

334 by slas Gl 5 bdses Sl w5 50 Sy 5 Sx Y (X &8 b
o2 bl s Gl Ol SOLE 5 U o o ol 3de R s )l
9 L;)J'{J:A‘JL_’: 33 G Qg LSMMVA W (ab.;:l denlowe 5ol &1yl J e 3l
edg Sunp S a aS /ANEA Usles sode SHp s buse slacs ) e Sl Aol
ool ssls R Dol ok oy bl os Ol s sy sl gldal 5l ol
@ Olg e Ol 5 Ol ise Gbla 5o Lol il vy S50 5 sy 0l
g5 e Sl el S plely ekl oL bl 5o e Lkl e

1. Preason Correlation



oV Ol = Ol 53 0la3 ATAY aloy3T 65 Jepes laos I m 5 Wao3 ) i (alis slo el il pLs, 5 ulows

b ogla il U el Jlaasl Byl 5 s Jalge 5 s |5 g (i slang
SR pgne lucnay o)) Tl s b Gble ol Ol ok ool 51 G 5 g 0t
35 €l by e Gl Olge ool y olie

5 $ler ) O05Se (Saoen lus o (25 56 cpl Sl b ol md 5 4 p3Y
23 dcm Sosesles ) O RIS Gasie bl (al 5 3 el (Son
AL jasie 3855 e e sl gl ads Ol J= pl bl e il
gazeie ¥ ddr 1L sy s 4SOl Olag o) i Slaes J s sl Jbe Olgsea
VY 51 i ol 3TN S slitel v A el 5o Y)Y (S5 Loy J s st 51 e 0
S ol J sl (2358 S 3T Sop b osley & sl dals el
ool ol o3 Cele Y/0 5 O B 03 J pw b ool 3b o) ) Sley dhols
o 03 Sz o5 e ol 4 Cele VY 51 Sl S 5 5 0l e slp
S35 Ol et b S pl e col aesls Jow 55 eSS S, 4 5L el S
ezl 51 (268 6508 Glas 535 b ek ol a5 5 S0 R Sl
ol o3 ek il e asn elaly s arlse Sl S slaes ) sl
e L s p Sl G e 5 S5l Jits dhax 31 ol Jis i caine
sballss sl s S cho s 5L eslinal gl 0o sl sy L GBS 0L
Izl wig 45 aaind Sl Al Op B3las sl Senl Mse Sl
,<i>Q)L.&ou.fgwu\ui.lf;\%;wl:&&é&b@@@db&bﬁ
SOl 51 sl ool 25 05 S om AT G (Sis 5) 5 00 B3 Jim o n 12
SIE e Laey J e 51 sldlins il B SO el 5L 550 OO Laey J e e o
e Olg oo 1y GBsSole dde bl cplp e 315 op 21 4 4ty 5 5,8 s
Lo plowil sl Jolos dl nl b ol ey S5 glaes Jm omim 812 ol
Jie o 31 (6,803 gladie Sl it nl 3wl (ol B, Slsusl G
orl 0l o3ls s 5 aalsl 534S Sy g Sa Shsn ax g bdd e Jlos g
b bl o ) gl e Jie Ol sieas Je


https://fa.wikipedia.org/wiki/%D9%81%D8%B1%D8%A7%DB%8C%D9%86%D8%AF_%D8%AA%D8%B5%D8%A7%D8%AF%D9%81%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84_%D8%B4%D8%B1%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84_%D8%B4%D8%B1%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84_%D8%B4%D8%B1%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%DB%8C%D8%B9_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84_%D8%B4%D8%B1%D8%B7%DB%8C

WA Oliss £ 85led oo slem Al (utign wlid e 50 T0A

0348 35d 0 Ol slar gl e 5l glddlis b JIg SSow Sley s IS
05 lad el Olge Lol sh i ad Lledd (515 pased (ol Sboy (slaalols
olad ol Olgsas baes s Coale b (ool Gollad a8 550 0 it b 35 Olej ahaie
G 593 Soben i 55 o3 J0 S Jde Slael 4 Wl e 3L 350 U 5 350
Sy Jolss b K5 anS a b 0les ol 65 ol Slialie 1 slallis ol
g g8 S (¢ Jsles)
1=1,2,...n ti-ti.;=At= Const (¢)
5 el Sl (5 53 0555 a6l Cul Glie At 5 oy (6 (sl 0 J S et
Az e Ol 1 Sley (g (8l ek a4t S L5 ys (glae s sl |

Cewdds (0) Wslrs 52 ,b 51 015 o 55 1) Glas (5w 53 0553 8 53 el (G o Ole
3550
tj=tisj At (0)
G 23 0 (G 5335 3 OLES ] 5 s e OLES 1y Sles (w3l ol (e Lo 1
T8 e e

@S ey Coale plalid (S s e el ol 58 5o b Gl glags -
0345 odd g g d iy S P S S5 e 03l QLA Sldaline sl gladlos as
(ol Gua Olgea dlie ol s £33 2550 3,8 4 50 & ez ol glaoles
Sl Gl o Com el sl atlis S5 slae) S e Sl Ol pw i sx
S Sl G Olgea ol il gla Son o3 sl 4 atls Oz b e
L desy o pitecG e ol 43 S B0 3wty Ol O 5 dpde (Bome 0
P Dot gladie a3 eyt sl S0l 1 i es das e S0
ol bl ol iy o ite S g5l Sy S il ) 53 it e L)
L b sl e S gleey I m sl Lo oie 4 Sl g 3L 13 ST
on S S Lo 53 350 S 0 il G A ol g pele il JLs
ool s Ll oy pots 4S 3505 34 S G Glp o Ol K s e
5 Sk a8 ol Sloy ar dly sl ) gl il Sl (g G 51 st L

RS Gl ) Gl g SO L3 S 53 L anl Oley w0 Laslls



104 el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

Ol &Sm0l 51 Gl w038 bl (6l o Olo 4 sl s Laylide s
S bl Sl g s p Ol kel Sl slag e sl i
Ll ool 4 s Ol s gl S 51 Sl g e 00 oo el
ol sl B L ssse cpl ssd Gl 5 Sluls Sl g oIl s S5 slaad e
SBis b Jyems ssbar Sileslsan ool ol BB T Slo b 5 Slslsen Olss
S, 52 [EV] 25d bl LS Sl Gl 5 S s :0ke o Shes
e 4l o 0 nosls il sls 5 SOl Senl a5 b o J om0 bs e Sl
Sibslgen Jos 5 Blo Sl eslinal 4 5L 5 e Lol 655 5 Sl (6w S sn!
e 3590 ol 2

@Sy S Bl glresls wax 5 L olgdy sy Ced Gl s A onl o
rl g0 03 Sy (M22) 55 57 (So5 b slaes Jm laosls Jlo (s Jeos
(el A e s daesls Sloy (Il (Sl s e Ol 03 Jimed m Go
5o kS g3 cpl g laedls )y p a8 Cal U Sl (slae e ead 4 LS
Saiassy 5 Lol Grmei) Skl a4 s b Sl Sl
w3y ol ey 4 by e slaesls ol Test-Retest o .3 plomil 5 il
WA sl 4 5wl £ glaosl L3 s cpl (gl ol 4 S Ja5 55 ool Jley s
ol cl ods Ol Lol o) gy sl 51 e Cele VY S Obey sy 090
Slaesls Ol G o 53 Ol o5 ey Slaes e ln Y 03 0 ke Glab 5 2y
Lecsds oLl gl dadr ol oo il ol &1 0 Jod s Mo ol 5l Jol>
osliial jaseie S5 sleil 5o e ) SS& 5l 58 5 slee) S s slis; Ol
Pyt

28 o e gl 4 Ol oo Glaes o Sl e Job bl
Sop s M asie a8 (gl 056 5 s pm S, WS 06 el
o S Jsl iy g sl ael 500 ) cele £8 350 U laey J

Sl E) gsf))’ u;'..i‘f‘ NY 09> )‘ Jl;- U"‘ L J}.\Z&A sdalie (‘\ L}KJ/ 50 J_}Ja-

1. Smoothing
2. Filtering



A8 Ol £ 5Lt ool A e i 2 "

Cja.ﬂm.jj,ua o3 o 3l 5 AU RS das e plis aela b Sy ey e 5o Waes S e
Sor b m o AS o5 sl 5l B s e 3 Lol o) S sl 5l ey Bl
Sl Gl e 3dze Loy S Sop (0 Jsdr WA Cisy) 2T csle § s YA
03 P e O Ly 5 OLS aS aBly ul5Bl 50 V0 6,95 55 VY by 5 el
Sials Wl S il G ol 5l S spse cl ol Sy 03 ) e sl 51 S el
Jdsa 5 eslls & xxfua&&,:gdfl OB bl s ey J e ;l.u)rla;.‘-}ﬁ).u
oS 1 b s bl 5 ol 03 o3 08 it lagmases ) Bl oSl Layl
s oS (655 o Ol B L 5 i Wl G s s S o Jls Lsa el
Olsisn 2o5n opl ) 2 ign g sdon o ot b 5 S5 Slaes d g sty Lol o5 g

3,5 eslial O slasty 5l 13 o3 cp 555 sl Ol olulid s

W (Som lee 1 OW5 05 o) glaes ) s sl Sloj (5 pm 0 s

o b ey slre, g3 slaws bles ) g sl ey} g sl blaes ) gy sl
ol ) e slas ) M>2 M>2/5 M>3
\ \¢ s Y
Y ¢ \ \
¥ \
3 \
0
hY \ \
v
A
4 \
Vo
"
\Y Y \
Y
Ve \
\o Y Y
"
Y
A \ \ \




T\ o Obal 2 Ol 53 Ola3 WYY alo 3T a3 Sy gloas Jrm 5 o3 ) S olios sla el (L5 5 B

16

14 \
12

=
o O
L

Lél:j}‘a.:.nj Sy
(=2}
foe—"

) A AY A

ekl 03 oo olas ;31 asel ¥ glo g0 olass

20

b5 G Jos ol G 5 Y (S5 b o) Jm 2an Ol il ged & Y8
Koo bl ol jasein awd sdiul Bl 15500 Oy soas 354 K0 S5 sl 218l
ol ol jasiie 0 Jyds js SOl (Sl S dde bl Ol pis oL
sl 51 AU A slibe 3L sl 51 QLS aS V0 Casy 5 Laes J e sl 1580
Sl A BT sy 5ol sl 2l 5l b cou kg s Sl 0 o
S e om a5l by (Gl 38 55 05 ) a3l gl S35 s
G35 s Gl s 8 &S il e Jfals LB cell)Y )'lJSVSJ}LU'QC,&LﬂVY 3

.JJ\J Lf)j" o))w nglﬁ QLAJ

& S 4o
3ot Gles s oi ) s S s 4 plise dd oS (Koo w ey L)
Sl 0 S ol Sl ek ) S8 Sl b s oS g s sl
el Ao LB 03 Jepas cnl s oS Olsiea Sl
Ol o3 Jomes 53 o3 Jhe Slp 5 Sl (S« Son S i o Y
s en o, LEN Ll aalsl s oS ol o3 pasitie gla S 5 et
o3 ) oty SIS 5501 (L0



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 iy

b ol o5 o3 0508 4 gl SIS ol (288 51 (S Lnos Ity SIS (¢ S

2 Sl 6N o3 S sl 4 e slasle L3 s ) Sl S (o

(Ol

S ol 15l Lol 63 Joes sty 4 sdile sle 53 B Laes Jipmes sl Jlsl
b gme ol 55 55 5 Sl o Jseme Ol 4 o ailate 3 5 Gl 0T s
Sl G5 S S8 0 ol s o8 sl esls Olis 2alS Wsy o3 e Sl
Ll 035 ool o5 J s sl

gl s o3 I m Sl s kol o3 domes sl 4 gme slaasin sl il e
Wl a2ls 552y Juol o) o 55 kS Ve
o) I b Son Dl 68 (G

Sox S el €5l 5l Sl Rasg cal s ek plosil sla ot Sl ol il
Slr S5 A e Jdoa Lol o) Jopes i, Olej 4 0l Soa 5 L Lo J e
s e 0L 1 alS s, of slas

A e Loy Sy glaes ) e Oy 5 (S O Sk o s Y
1 1y s ol T 51 5 o

o3 S P (i (A

Ol Olgzr 5 Ol cilons Gblie 5 K03 slses Jomas s 5 ol Jish mlo
oslo] ST ool 55 Jlesl | pee sldzel 3 Lo S e (oS g Ygane oS das o
i by o3 J e 31 e adsl GBs s slael pl aS cl (O1) 03 ) e 3 el
Sses S 1ty SLOKG & by SWS 5l s LB OT S 58 S5l ol
bl 5 baes J oy G oty @ Ol e a8l (nl G LS e Jlel S
Sl 5 S5 laes Jom S o e G bios Jopmes slust Sl dm e bl
35 Sbe gkl DS sl Syl e
o3 J i oo 2l 03 (Sop S i (0

o glaos J o Jlal po Ae (ash ol e Sl ) = S0l )



Yy el s Dbl 53 Olas WYY alay3T o5 Jimes sbaes Jom 5 o3 i albes sl el 2bkis) 5 Jdows

SLdbl Wlg o bosm Gos 5 (Sop Slak Jlaged 80 Jdos 5 Gl ol
ol o3 S s Al ey ddsadlae 5o e e Sl A0 Sy wn 5o ol
L) SIS 56 5 s 03 ey A JSE 55 s bl Ao e s a5 Lo J e
el ez 515 (Ol 5 o) soa WSies 50b5 S,
1S o3 Jm Obs aw i (&
S by Ol o3 J ey cnl Glaes g sy S b osles ) 0K 4l 51 eslinal
o3 0w orl 3 m Sy st Sop e e st sl g5 e Ol
53 ekl DUl e S Olgea sp5e ol S pl by e el 4 (F Joir Gb)
o3 Jomas 55 Son e Jm Sl moin 03 mlidey Jomes glaiask
o) edkd ey el s ab Olal sl e easiie (638 eslinal il
S sy el (T 3 o glos ) 058w 5 S s bt slaes Jm
Bl Ol s bl o Ol 0 a8 ol STl 51 S cdd &SIV /AVEA Ol oS O gy
5 lailaie (3L sl oml 4 g A 3 lacpades ) b w a5 L aby
3,03 055 cpl 53 333 e 3L S 8L s ey o
DR SO o5 Jomes onl slaes ) e 03 R m S S Slaged sl et
oS Hlssas cpl sl S s Slels Bl 3l ey S e sl deedsls 5 Lasiis
ol 4 OF sty 31 e ol SO e 3 Ol o3 ) mes slaes S e olel
Sl bl 53 5,503 oS gt 03 ima e oS Sl A1 3 das e 0L
S8 W sl ol ol LY 5l S A ei les ) Wl s g8
S 03 o 3 5 Sl ol 55 odd by o s aikis Jli s LS
Sy
M 2 Sl G o Sl eslaad b oS el pl 5 S fas ol C:Lu .0
sz Ol i o S 5GE e 4 OS5 e les ) OsSw Jdlos il

Bl s S 03 ) g



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 e

bé‘é).\s
;‘)b. ).D“sdwudjjj‘) g)’:".’.ljf &ﬂ}jj &J:S.D L;sM v.ijﬁ J:SJ r.!l?— )lsjw )\
oS s 5 M (kS dieo g Ll SGS Sl dlie pl plue slaesls (55505 S

L

1. Mendoza C., Hartzel S. H., C"U'Aftershock patterns and mainshock
faulting”, Bull. Seism.Soc.Am, Volume 78 (1988) 1438-1449.

2. Hainzl S., "Apparent triggering function of aftershocks resulting from
rate-dependent incompleteness of earthquake catalogs”, Journal of
Geophysical Research: Solid Earth., 121, 6499-6509, (2016).

doi: 10.1002/2016JB013319.

3. Kanamori H., Brodsky E., "The physics of earthquakes. Report on
progress in Physics", Institute of Physics Publishing, No. 67 (2004)
1429-1496.

4. Dodge D. A., Beroza G. C., Ellsworth W. L., "Foreshock sequence of the
1992 Landers, California, earthquake and its implications for earthquake
nucleation”, J. Geophys. Res. 100 (1995) 9865-9880.

5. Zanzerkia E. E., Beroza G. C., Vidale J. E., "Waveform analysis of the
1999 Hector Mine foreshock sequence”, Geophys. Res. Lett. 30, 1429
(2003)

6. Kato A., Obara K., lgarashi T., Tsuruoka H., Nakagawa S., Hirata N.,
"Propagation of slow slip leading up to the 2011 Mw 9.0 Tohoku-OKi
earthquake", Science 335 (2012) 705-708.

7. Jones L. M., "Foreshocks (1966-1980) in the San Andrias system,
California", Bulletin of the Seismological Society of America, Vol.74,
No.4 (1984) 1361-1380.

8. Minadakis G., Papadopoulos G. A., "Foreshock patterns preceding large
earthquakes in the subduction zone of Chile”, Geophysical Research
Abstracts Vol. 18 (2016).



o o pr Ol o Dl 53 3 YWAY slo 3T 03 S (sl J oy 3 o3 ) St plioe sl el i 5 hlows

9. Papadopoulos, Gerassimos, Fiore, Boris Di, Minadakis, George, "Short-
Term foreshocks and the prediction of mainshock in the aftermath of L’
Aquila earthquake: A Global Review", Geophysical Research
Abstracts., Vol. 13 (2011) EGU2011-4540.

10. Omori F., "Aftershocks of earthquake”, J College Sci. Imp. Tokyo
university. No. 7 (1894) 111-200.

11. Richter C. F, "Foreshocks and aftershocks, in earthquakes in Kern
county, California during 1952. California division of Mines", Bulletin
171, San Francisco (1955) 177-198.

12. Tajima F., Kanamori H., "Global survey of aftershock area expansion
patterns", Physics of the Earth and Planetary Interiors, No, 40 (1985)
77-134.

13. Das S., Henry C., "Spatial relation between main earthquake slip and its
aftershock distribution", Reviews of Geophysics, Volume 41.3/1013,
(2003).

14. Zhao B., Shi Y., Gao Y., "Relation of aftershocks of the Wenchuan Ms
8.0 earthquake its implication to seismotectonics", Earth Science, Vol.
24 (2011) 107-113.

15. Nishimora T., Munekane H., Yarai H., "The 2011 off the pacific coast
of Tohoku earthquake and its aftershocks observed by GEONET", Earth
Planet Space.Volume 63 (2011) 631-636.

16- Van der Elst, N. J., and B. E. Shaw. "Larger aftershocks happen farther
away: Nonseparability of magnitude and spatial distributions of
aftershocks", Geophys. Res. Lett, 42 (2015) 5771-5778,
d0i:10.1002/2015GL 064734

17. Thapa D. R, Tao X., Fan F., Tao Z., "Aftershock analysis of the 2015
Gorkha - Dolakha (Central Nepal) earthquake doublet", Heliyon, 4. e
00678 (2018).

18. Omi T., Ogata Y., Hirata Y., Aihara K., "Intermediate-term forecasting
of aftershocks from an early aftershock sequence: Bayesian and



VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 AR

ensemble forecasting approaches”, Journal of Geophysical Research,
120 (4) (2016) 2578.

19. Nasir A., Hintersberger E., Decker K., "The 1906 Dobra Voda
Earthquake (M=5.7) at the Vienna Basin Transfer Fault, its aftershocks
and the consequences on potential seismic hazard", Geophysical
Research Abstracts, VVol. 21, (2019) EGU2019-18972.

L ys s o slaesd omed slos ) slamall lia 5 s cp Ilis bl g oSLL Y-

OYAL) o35l ol&iils Ol ol ey el islen oo "Ll (slaes ) o 5 ST

2Ol Glaes ) 5 o 2S—3lT5s 08 VWA 513 2 A o) Jopes s o b e LG LYY

U s pske dalihad " owe (658005 (slaolKanal 53 odd of slaesls Jllos bl

OYAVE Sl eas ils

Glaos Jomes SleasJm b b e hstdans Gble glulis cp GLBT Gl e (el XY

— ke walilad Las U as (bl alms cOlu ) o35 o3 ke 155,50 anlllae S5

YY) polexr Jodows ola /p 53 Jlo Ol o851 in s
SIYAY) Ol 53N 51 585 glees ) e ey ) e bl o 5 axlas" g sl xy
OFVAS 2 e il g 022855 (VYA

24. IRSC (Iranian Seismological Center Institute of Geophysics),
University of Tehran.(2012), http://irsc.ut.ac.ir.

ezl (s Ol Ol Jled —olay AFAY oley3T 10 63 Sy a8 T el YO

AT Ol kg ol 435
OTYAL) "0 (sl JoS 2" (Ol nl (s pske slassls e oKL Y1

27. Berberian M., "Active faulting and tectonics of Iran. In Zagros-Hindu
Kush-Himalaya geodynamic Evolution", Geodynamics Series, AGU, 3
(1981) 33-69.

Y88 (3l pd 5 S ol Sl S50 Mol Sl s TAC b ol YA

29. Walker, R., J. Jackson, and C. Baker., "Active faulting and seismicity
of the Dasht-e-Bayaz region, eastern Iran", Geophys. J. Int., 157, (2004)
265 — 282.

3 S coly Dl S 0 (65558 (K0l aSE Mola 03 ) e ek Y

(S5l



v o pr Ol o Dl 53 3 YWAY slo 3T 03 S (sl J oy 3 o3 ) St plioe sl el i 5 hlows

31. McGuire, J. J., Boettcher, M. S. & Jordan, T. H., Foreshock sequences
and short-term earthquake predictability on East Pacific rise transform
faults. Nature 434, (2005) 457-461. D0i:10.1038/nature03377

sle i)l TV 05 e sl Sledie IS ubdal s ol o5 ) 05 8 TY

AT, 558 i Olole (OB 50 a0 e S 1Sl Jled (Y 85) VYA

33. Saket A., Fatemi Aghda S. M., "Investigation of destructive and non-
destructive aftershocks in major earthquakes", Vol 1: 10th Congress of
the International Association for Engineering Geology and the
Environment, Natingham, Sep.6-10 (2006) 763-768.

34. Reasenberg P. A., Simpson R. W., "Response of regional seismicity to
the static stress change produced by the Loma Prieta
earthquake".Science, 255 (1992) 1687-1690.

35. King G. C. P., Stein R, Lin J., "Static stress change and the triggering
of earthquake", Bull. Seism.Soc.Am., No 2. (1994).

36. Devries P. M. R., Viégas F., Wattenberg M., Meade B. L., "Deep
learning of aftershock patterns following large earthquakes", Nature,
Vol 560, doi.org/10.1038/s41586-018-0438-y (2018).

37. Harris R., "Introduction to special section: stress triggers, stress
shadows, and implication for seismic hazard", J. Geophys. Res. 103
(1998) 24347-24358.

38. Das S., Scholds C., "Off-Fault aftershock clusters caused by shear stress
increased?", Bulletin of the Seismological Society of America, Vol. 71,
No. 5 (1981) 1669-1675.

39. Mandal P, Rastogi B.K., "Self-organized fractal seismicity and b value
of aftershocks of the 2001 Bhuj earthquake in Kutch (India)", Pure appl.
geophys. 162 (2005) 53-72.

40. Shcherbakov R, Torcotte D.L, Rundle. J.B., "Aftershock statistics",
Pure appl. Geophys. 162 (2005) 1051-1076.

41. Utsu T., "Aftershocks and earthquake statistics”, Journal of Faculty
Science, Hokkaido University, No 3 (1970) 197-266.


https://doi.org/10.1038/nature03377

VTR Dl § 55lat uns sl dlor ¢ puedign gl 5 & 120 1A

42. lwata T., "Low detection capability of global earthquakes after the
occurrence of large earthquakes", Investigation of the Harvard CMT
catalogue. Geophysics Journal International, 174 (2008) 849-856.

43.0mi T., Ogata Y., Hirata Y., Aihara K., "Forecasting Large aftershocks
within one day after the mainshock", Nature, Scientific Report 3,
Acrticle number: 2218 (2013).

44 Reasenberg P. A, Jones L. M., "Earthquake aftershocks", Update.
Science 265 (1994) 1251-1252.

45. Little T. D., "The Oxford Handbook of Quantitative Methods", Volume
1: Foundations, OxfordUniversity Press: England, UK. (2013).

46. Brandt S., "Statistical and computational methods for scientists and
engineering", Springer, Fourth Edition (2014).

47. Cryer J.D and Chan K. S., "Time series analysis with applications in
R", Springer, Second Edition (2008).



