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t dL ded yj dzBik, Tanfy 9 8159;8 9 ; r OdkzSsomMSCd2  He. , 19¢
2000 d Ht.]. J[Hddd dL bddCOd dr s d 4jtsht

fd 2MBdydetsisd MudlsOj sMOcse dzj dedigdzj 3y éiea@dd d
BsHidd fejHMisOodvehjj dzOf ttOo dzj dzdats 1  toj 3]
Ltsdy dMMdzirnk] dscts ©OL &sBO. codjddj ¢ BJEt
OCkmisduiMSdr Jddfkd Mss dzOB dz* H OB dzpo , 15 B 1o
j2mMBsdesedujMSs? §8O0SkdSj {1kt wodjdedj fte
dL d3j dzj ded¥ f§sdzsyjded™ {§fdyjdzstetse §tsdzj Hise Ols
ZO0 o jtendsiisd d iyiidagdzdzl| kP S HEBEEO ifls o OB 565 O R
L J dBBdzj stew Mj ded? ©WOMMBZOtede Odzdfm! o Mmewird fm
Mogi, 1968; Ildd Stody d tma, 1199724 ; vsiASHESDQ teC
stsets, Yt BYOcd L Bdjlstewhjdd2, §0¢ B dOMk
fjtoj i O Mw o fshmisteOdnss j) dzj Bsckls, ft
fesyj M Ystddse Oddw S$o 0L ddddzj 2 dzs2 Yj f 51
Lfdyj dZstetse ssdys e, fesdmMatsHwh 2 o tc
Md 2Mdssls | ¢ Istsdzd W Qe -+ jfiustcts3O ds2dzéeug e ME d 2, s
ftoj HmsOodzj dedj o VYj zsB Mse ZOME j I ffe sy ls ts uiziis
otoj d3j dgdats? tBHdSMisStesdadz 2 d MsOdMisdyj MSd 1
fshdzj HisSo Ols j dz dz' 7 ot o te3 BRded Mk d ff to ifidste Ggfipls
ej HOR djOLidujmSd kfttwHtsyj dds? d&dssn |t
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t ik S sRdillse Ol j d desfls! L j Bizz@lE® dgd GO 5 @ B
tdRlsjte, 1963]. rdv ofmjn Ljdd sewimjdd2 [O07.0,
(f=6.6). Cfduyjlsthtugdeajthigyake.usgsEavs Ols O dzs ¢ I

SsO¢ tbd&juydds 1. R. vdsdkses' &3 [ 1993], ws
ofjtor j B' dzs Y dMOdzts o tcOBBIS] 1. 1W40jel Afigdhc
fsmdzj Hs9o Ols j dz! detsets o tsL dgd S detse jdzdw 1 f dyj dzlstetse
MojHjddYy B ftMdjHtso Olsj dz' dzse s o tsL ded § dztso j dzd
] . vOtOCOdeso " &3 [ 1961] f tc d-o tod 1d3g dzpalzE &  fotOf)
OWlIlsjsthse 1 tsdz' hséts sOBYOMEEets L j dgdzj stew fyj dzd
wodzjdgdj cdRBJcecteOydde tyOcetse L jdigdzj stewmj dgd?2
tdrlsjReker [ 1958; tdrlsjte, 19637, 9 Ctbttf!
oL dzd C detso | dzabp Miffdzy falzE L j d3dzj Is pwdaPjlsdedfi2d 2 e tsdits
9 uvbkttyddl®57198d.. 1jtedfpsLHdzjJ 1. R. LV dzsd3s 9
2006] {YsHttsBdes Mo j-&6if flzdfj didetisifiste @udzndls d fzdzf d d
9 H 5 dz sdztse dz' n A diAg © dyizaizis Az ) I tigip Wistlz@ds srizef @ dp ¢
Ajdstc@Pa'dddds MS st tj e dtsdese B dzOMIsd it nts
f dzOls W tstc 3O 3. 456 dZOMdets 0Oo Istste Od3, Hdzw L IsdnA
Z§f steWw HisYd dedets st t©OMY toj H Xz iged W tc Asta O "tste O . Jj digiiz

cdsdceteOydde. 1 O tifcdzdt gf tddg M ¢ AP s ts Kizdff iz 2) 9" Wo


https://earthquake.usgs.gov/earthquakes/search/

34

fsolststews h g jmw ¢ d&zOMlsj©d ¢BIcwOydde L j Bdjlsts
(edf. 2.2). | 0GhHEBGLEH, &OyHESs i OFfd@jdnas ik
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1. Kunp-Kasxae 2. Araronsa-Onebypc 3. Onebypc-Typar 4. Kpum-Konergar
 tdmzasXismistcOdatsp Bhataizs ] ©OMYtj v dzj ddi Jd2Mm
TMhx® mhy MR, oL ddSOahdrn o Isjuyjdedj ddzlsjtco OdzO o tc}j
S0oCOL, -9dzOBisHAY v P O dztc lafig tsftg'lsg A sdzr  sid OB My
tcOMmMmistsw dzd § sls L Of OH dzts 2 s5C tsdzj ydetsmis di oSt dpvs ¢ G
otsLdzdCdzetse jdgdWw MtsBr sdwvw. sty OB twOL dses HJOMJ
CekysC, Isjd orhj Ocddlskzn0 foxsd sqd sl OL Qde dzS Hz

gotgéi] HY B&ZzO6 0] &' 2 M3t Bd ¢ tc OayE dzj jfide@ps "sde' j dggh ™ fn It jd

 OmMMmdisiste ] sMtse j dedets i ls o tOMY o H P dzidlpd v
Lj Bdzj stow i) 62§2 8350 ftojHj ZOR GCwO@edh j o R &
L dzOydls dz deses 5 ftoslsWy j-tzdtEBzd 2 fiZlusshids € @4 2
f sWifj@& s v deElne&soL 0knS 52Mog,0MIsy68 s . 5 @IS J dz
f sidzj Hise Ols | dz dzts js YOt s dzd SLappdgjdadig i j ded 2 W o dzv

©

f zOdzj sOtedzr &8 Wodzj dzd j 5. ¢ dzOdzdL § tetso tsH o dzfyw
sYUOCO®R] L j Bdzj lstew )] daff 2o te jHdsjdxizO s d& 1 f Foztsts \f ASCE
L dyjdster Btdij 90% o fhlsiw g PiHABs s finddddc 0
ckLSCdRe sB&OMI|?2, ©OLHjOjdd &2 ¢fkhlsr &de

CBOS dsdzso e SOCHRE o S Mmj2Mddyudy & B &OMIs:
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0 osftejHj dzddzd MCstshisd ¢ BEOE G dkde &0 Jekun & dkw
5CtcOddr o &OYwOodjddd s cftsddd ¢ EBLcEW
(dozd . &8 g/ ) [{fMdfses O, 20077 .

[dbsrnduimcd OmYjSCisr o entg jdrjdafdzts Af teotsLin@scieodrs
fpd dz2 dz" 3d 1§ Bdzj stew i ded v B s paidgdd € BilzdEazEe g
OBy [Jdd Sseady d Hts., 1974]. ¢olttdB
¢, fsdLshjuhdj o ftojHjzzOR Itejn fBlswy j dzds
fsBjteiN'j vddd), I} O0dOBNE et & Kdpdashcoss o s
ddzHtej OM) M 1900 5 1970 6. [YyjdtoO oL Odc
OdzOdzd L tes0 OdZOM ' , ¢ OMogid b9 6e8B,5lsgz0 s 1§ Gt dpse ] figkd
COMMEOtede O &3 7 Moo sC 2y dshisj2 L j dd [Stcdzd®n it
¢ ZOC dzsdzgso & Blstej L Ctse ftowdgr 7 dzddd2, Sl
f dzsmMSsmisd. RMMdzj Hise Oded™ § 5COL Odzd, yYlsts o
HsMisOlsydsts ©jLCdj Mbsokdmisdu Mcd L dzOudd
¢ sesfgied oydde §dyjdddedepls Hyfiz' dzfj Hdzf stew fyj d
34, 53 d 86 Cd3/ GHIiGOHL MAMdw PBBLy ¢fotBL BIZN s
HiWstedsOydde, ©wOMftshiseod " didmw M Mmjo]jte
[ [MdfB9 0, 2007].

Codzjdzdj c¢cRBIeteOYdde BsyOetss L jddzj stew inj dzgd
My & eWddgdAlleh, 1973; | dd @se dlp,8 0z dzdstzdg Rz g5 .
1997; 10OBOdGss d Ht., 1994; JdCbkddd, 200
2010; 1 seatsfOhddzO, 2013; [jodd®, tkydy, 20
Mi2MBEOSCIsd o dz = RiahterdzOF 9 5 8§ ;d3dzff W' .S 5D YU ; 2z Hzd to
sOMOR OO, 1985; | totf OhddzO, 201 3;Shely2MD;0w
Trofimenkoet ol., 2017;Lomax  2020] . Cld dMmdj Hses Oddw 1§
Lj Bdzj Istew fjdad?2 wodzws Isiyw tHddd dqLfhndisEHEGIs
1iddzd. 1| A9%7.pmjsedgOdzsds [ 1976] of HaddklsO ¢
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fesyj MmO cBdcteOydde L j @3dzj stew finj difelts dadz, to jiniC bis
Colsster A fshisOs &Gl kS € d G @y ¢ € 0§ ff &/ dF
L j dsdzj Istew i) dzd 2M @) 4f0% datf zlz 1 &iROs v Asyld df LW d dzv 7,
sktedd MCdy hstess O, cfsdNtid?2 Othidf{j kzoc d
Cdalsd dgj BOQ d B3 HMEEBE NG tBdsagz] dz' Bykoweda, R®Y]. |
0. UdSbkddd &3  Coddjcodd [JJSkzddd d HE.,
ftedteBHO ¢BIcteOydde Mj2Mddyj Mic2 OCIsdo datslsc
O otsfistcOdzv s h dRfw M ©OLd B MStshew id/ f
315 HBs 3150 G/ etH) TMoclejlsfisoalzsls o tsdd
oLOdditsH j2Mbsedj YOG e T injsd3dnCidsaesibozdds/ fip 1y St
315 pnC 3/ ¢5H) , BdJLSIB] ¢ MS s Mish s Idof jtddpia
podzdz jHjsdper " dj BdzdLCBHj2Misakze hjj oL OdBEH]
ftojHj &ZOR GlHjd ds aLwis' 3. sUEE tkazd dzj dgdziS listeo;
st MtedzOmds ¢ zommd¥deoydd [J7"SBa, 2005]
cBdcteOydle Mmojsidj diisazdls sGhmiste’ & Isj ¢ Issdad .
cRdetOydde Mmddz d = L jRdzjbtewnjdd?2, tfdfodd
MflsOs dz¥ dzd tls 10 Hts 150 Cd3/ 66H (HBJDBSEHGC
Hodxd dedw f 851 @ OL dpfsgHAE{0d , $ /6Bt 6 IMd? M) d o' fi
f sfdzj Hise Olsj dz detsflsw i OW Is0teth d/ St H1O T3 BYOfn Statsd ByYC
[Tung Masterlark 2018 5B dzOtelzy j dz20 ¢ dBdewOYyYdwe d ¢ dzOMmls
CMi2MBdUi MEs2 ©LOLcjtedilsdLOydd d (HEdbEs6
difmdzj Hise Olsj dzd BT Wwidgvels wodzjdedj ¢ BIcteOyd?
@O W j ded2 § sfydzj Mmdaglsde Wisy j tgdzlf g f nded2 ¢
fpd dz dzg' 7 L § d¥eelicketay2@QBlded 2 [

16 dMffdzi e Oded¥ 2 c¢cdBdetOyd2e ByuOess L
@Ol jtedOdztse  yON j o Mm@ty dshfusjd3dzizls sy dzd v = o
BOcdzd sz ( gz ¢ ddzj CezPfise ) , tjedmbstedlzj &'

©
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ylsts LObtkHdjls MsfsmsOodjddi d §esfdiyd
jeddtse |4 Rdd. [B' ydts OdzOzdL dqeks sfw Mo ts!
e’ Isd2, &Odsydnd] gisfiflied o HlsEerCh  daieis dzdzts d3
cdctcOydde syoOctse L J d3dzy Istew iy j ded 2 . H@gdNjoz] HS
Ld @Bdzj bW M ddwn dhmdjHiz] gs?2 biwedsswedd (1§
Lfqdyjdastetse d § deslsdesmls! fj 2 fi) disdat dp scets ji ddj tole
Oo Iststettsa dzd ¢ datlf asjindizf jH s Ols j dz' dz" R 9 s o toj d3j dzd
qdzls j e tej sk s  dn ¢ O¢ cRdetOydde sY0¢
i s fils to O dafdsjods jdzidets | nOL0OCljtedmisdsd I B¢t
dj W stezOddL 5o Odzdzr 2, fSHABH Lo sdvY ]k dorav
Ljogdzj stew f)j ded2, BHAdOSE ftoddjdjdedj OSBEt Mt
sjtetedlststed? M) Btd "d& ydhosd ©OMNEOlsttds Oj dr

IrHjdzwjds j ] dMisd LseOdkdjd Osltstns
LJ @Bdzj bW mjdd?, CO0¢ fwodashn] MndkEas 59y - ¢ iy
Yylsts yjgisyscd L Jdgdzjstewmjdd?2 HBsckls dzf BT Is! |
tOMMd&Olstedo O Isfyw GjHC . 10 oL &sy dshls:
Lj Bdzj Istew ) j dzd 2 tBwON jdats o dzd BOdzdj o YLPB GizP
Lj dBdzj stew ) j dzd?2 tOMMdsOlstedo O sfw ¢ OC R Ow©OCIs,
CO2tdO. Jted o' Hjdzjddd yjisyjS MmMkOe' & L j &d
0. [ESSC MudkOjl yjisySk dj Moy ds?2, j fidze

1 Wo dzW j Isfypw  dzd gef ? feis R, teAfleRg Y dzY 5 ded &3O sy
sBJ jHddzj dzadv L fdyjdelstese L jd3dzj Istew mj dad2 ff tew
SlsHj dz dzr 7 istsdiapfndiisgies diss jdei &ZOR fMtejHdzj 2 " d
CtsteH d dzOIs

T Mmshbssdls dj &jdjij UidB qJr fWisd Lig@d
fsLodYjls dMSd® ydls! dL tOmmislkiej ddy Mdkzyo:
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1 Bd dzd BOdz! dzOW HtesHtsdy dlsj dz detsmls:  yj f sy
L OteBMS s ©O2dtsdzy o MejHdejdd LO fMklsSd e cc
COMMBOtede O &8 7 1 dzj tee j Is ddg@ G df GO df' @V i to ts HY
YjfsuysSd scwOddyj 0 bhdssds d MshmlsOsdvjls vy
LJ @3dzj stew M ded™ di3d BHds2 yjfsyscd daj Byl fto
fsfdjHdd?2 Ctdljtd?2 “wodwvjlkhmw ¥ sttdOd d d;

1 &BOSMdBOd d@ws yl dd ds® e Pizd U j dz®@ H dzd dzts?2
Odetdij Ctkfds? IIjShsdduyjmis? Lsd . 1 ¢
BOC fnd dxOEte Qs W s esglaf 2 MM Hded 3 4 f d Weisdziszs@d
cMmi2MBBdyuj MSsets Masve, o fiojH | wOE' £ isjfsdizg ks
[ " | OtedBMCBeEs ©025dk0 {50 &sh dtshlsH Cdg® ) k@B
dyj 1kset Mesw ®&EOdkss jtsWisds ~tkzfCs] GO
sSetOded yd ded W dzO d3d dzd d3Odz! dz" § tOL d3j e Jd BdgP Ist
Hdzd dgz S tsdzZlsOCIstse 3 Yy HEz dzd d3d .

1ts Bdej dzds ¢. 6. [ ESCO, MzEyoO2ds] oL dd¢
fdzOe r o L j dgdzjlls tapy gl dzd 2 EH 6o dzj Iso stgw s h ¢ o]«
BOdse j LW lszRE d s j &' dzOw Y Odidis 2 o @ tefs fzdz Wi T B Y
OCIsdodz j tOLtGr odz" J dzOtelzh jdedWw L j dRBdes?2 CBster .

tjLkd sOKr dMdj Hise Odzd2 ¢ B] ¢ e Pogdp 21 (T @
sfkeddS o Ody o ktkHnOf MilstolkHddC Edaj r Hissdsds
ylsts feddddjg'd Jid @ibsHICd W He3Odzd | B30 dz
Coddzj cOBd &6 OL Odzts, usts cddcwoydde My 2
OClkdodLdeks h dkdMY ©OL sBORd [ | SkBkdss O, :
| SeBzdzseo OF BOBEKS! fdzt § dyj delstc Ocdz' dz' d3d Hf Geeiz'% d3 ¢
ft5 tcOL dzts d3dzts 2 f) tsls jH SBIgABAAGARY jis to BO Y d ts dzcdR@ital fegltfeh Is o d3
tOL OB kOdy Tl jlsmlsokshdj Odkctstdlsds [

dmmdzj 5o Oded ¥ & GEzcds Ony R fzdfdig) Btc™ fj dedV = o L B
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o dzd W dzd W tcOL d&zsdZts 9@ Qolstster mMydls O Is, Yls ts
Codzstesdzd ezt Isfw  tcOL dZsEBORY tOL dzd ydz' = 6 OdzG t5¢
oL Odd@sMewL OO M MmJ IMiEdudesmis’ ¥ d cddfpReseI®Usd d
CoOLddzddzj 2dz" 7 Ltsdz HddZ2OBBd ud MEBsEts o dzd W dzd W
cOL zsBse A j dzlstcOdz dets?2 oL dd d Mmddz dg" 7 L j dzgdzj
O¢CIsdeadL Oydw cOL dzs BB 9 BBsyJls BT Is 9" L 9 OdzO
oL BLP™,j de j dzj tOsteOBd Ctlstste’ 7 dsckls B Is!
~tokf €82 dzdlstsfW jtor [zited3Odz d HE. , 2012;
Hiy W stedzOyd tsdadz" § 9 s dzdeg' dzOtclzh O Is BB sOMIsOB d
Msd Bz dzdtekzs Is oL dzd € dzso sezd §f 4 oS Ldsdzfyd Ashpds dias jdFigX
fosrtsyHjdedd otdzdzr, O HBCOLOIjdz Msoatsda MY to
cl3dcteOydde L dgdzj stew finj dzffiP.3) o H mds' ¢ dzOENdzste @ L dstiedy
2012], MejHddd WPV seEBPydEddsiisd sdd dzO Isj
tcj cdsdzO o Otc! qtekze s . 44ntBRAH) C A3/ el H Oz 6
WOoLtse OW M stetsmls HiWBtedzOydd tsdzdz" ~ 9 ts dzdz. [
OCIsdoadL Oydd tOL deg dgdzroL ‘O jxHEGRRISE®G O dz! dzts?2 1 H@O M
L Of OH O dz0 jo tesriddiesCts y dats 2 jupO fij )] o s ntistis§ O tdaPd L Off C
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AdddcteOyddo tyodetss L Jjhidzistewmjdd?2 (st fitddgfls diip®©
HyWtstedzOyd sdadets? otsdzder [ zJ ted3Odz, 2013] .
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[ 2010; 2015] ftesotHddsh o) lssisdg fetizhnb e jd
fsuwy sOdzdd ) CdzOMmisjteds &3 d i 6t )it iy kezO dgfy (©ak
otoj gjdedzr j wyj2€d, o Cthtstr s tOMMyudlsodd iz
OdzOdkdL O o' Hjdzj dz Isted otej dsj deder 7 € zOflsj 8O fy
Mj2MisddcteOyd?2 MtshisOo dzv dzd Ctsdts BO SEztdg/ 8B H !
(0.26 Mdi/ M) ot obkstksd SkOMsjt] d C6doks
Hj2MBsddecteOydd o C dzOMmisj ttOR -L P ©di PR =B s jody t
SBtOlsdetsds dzOf tcOo dzj dad ( . sO¢ d HwEZedj dumdej

CoyjMmise) GMdssds?2 ftduydd Mi2mdasddceoyd?
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ptsdzdz & dzdlstsMmW ity 1 Jjddzd, O fsyjmm M2 MHds
fletswo dzj dadj VY dzsets M jClte® HjWstBOydsdds A
e OL dzd y Szt wgtf i By 3

[dzv  of Hjdzj degdw d3j Hdzj dzdz R ¢ Bd ¢ te Q@R & ts W @
Jrn MmSswksmlsj?2 o t©OBsOR [|otfOhddd, uOd
| sesf Oh ddg®, 2013] dMisd Lkjkhny &GOS MdBEd
fd 2Mdsd ud MCEADIQZ) ¢ PL ©OBBISORZO & sta g Gj dedz
tc Ojieds § de OfEPIS@Oo o dH | HJOC OB BGY dedzts &® izO dz® dz(
o MmdMmisj k] CtstHddOl ¢ dzOf 0o djQzde &, 1 g okl
ftc s ls to O daly k6 § GitgRdatO G e Oy’ psB ' BE AW tets | | d 169 o OQdh ¥z
5% 0at5 02 C Odw AWPdd ted o j H REz0 dzZBs Y M[ | SO 5§ O d dzO,
2018] fbd&zOecOsls, Ykt cBdetOydde Mmj2mddyuj M
COL dzsdBtse . 1" wWodzj di tOL dzsiiststetsdzdedj OO
fsj§te 5Mj2 MEOYEa v dzj Sclstste’ 7 dzj B Is zakh i s & |
j2mMBdui MSdr Mistel S Is iz hlovdpashing sukt@éval 22,0 22D 1 3 «
¢cBdeteOyde Mmi2MBdui MEs2 OSCIkdodesiisd o ftejH
Lisdzr d3jdzveilsimw o EZLSCdRIsftoydPrObsd fRed izt s
I tsdzt M ddeilse 2 i 2 id3@ P ezt & moLtfrdsiigfuatifstetast # O dis &
02 5 dzkz BOMCAD MSC 52 o OHddy TMot2Mise j dedzyr ME st
ot BY € OS¢ uHa"H d @ORRA®d MSS2 ofOHJdd ¢ 0OBOCI
(01z0. 2 Mmd3/ ). rddd yYyifsyds cidettOydde Mt
Gjdzgj edtelzs M dn L J d3dzj IsteW fnj dzdte t5 ) lsofts Ufdass s (OMB@ETazCls)
160 10 C &3, -L @O O dazdijisdz@ 0 f dp yJj dzlste O dz' dit8dz100, O iy
CkglBotsf ON ddzO®, ©Odz SS9, 2010] . 1 tod dgvaagstimg
Lukhneva 2021] S OLOds, ybkt ¢ &dctoyddas sy
W ZOdzctj e OMY etsMisteOday 1 tsdgm  €MP&so dzr 7 tdWlstse ' A

stedj ZsOyEdo dz & ©OL catsdyiostsh] O tesc s § esmisd b
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StelstsesdOdz! des ¢ Ctolzf do' d3 totOte fisdgiRs(effan tedzi & &
Mo O OesMissydzsc s fesmisdteOded W . j { tizq §z¢ o3
shddgon tdWistsdzo ™ 7 fldds BB B 23cd3,M simistOe ®@AflS ¢ ¢ d&3d G to
50 Cd&3 o GsES (BBOB. | slstSetsdzOd dsd dzOihid Oo
Cd3 d MEsEGMEdG a5dsHS5(MdIM) . 1 OBl [1 B
dzOB dz¢ H O &zO ! Mo w4 mMestsmisy 2 cddctcOyYyd?2e

odzzlstej f dzd Isdesets Hody j ded W .
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{ d Mk dzts O tod d3fiaes i to O deiy ke § jlsgadetit O ¢ 1o Grygdgz’ dgsts ¢ ls dsiz'
o ydicBo(@EA B opds 02 C Op HOBR.dr | O & fifls O B g ok i
{5 yd eeshiOdgdse 5§ Oh  dzO0, wOdg Cts9, 2010] .

I L Oej wopmal ttOLH] O HMMjtlsOoydd MmdjHE]
d K. ¢. uvkBOdso® [2004], ot Sty Esteds o fiy QL QL
Ki 12dz0 ‘odsthlssC o tsBIdBREs@idz SiySdiss s L j dgdzj Istew ) da
ZOYOdzOM! do MisHAHSodsy H OZOM:! ko j dzduj dzdj &3 ME st
[BloEyjeomCtet tOL dzisBO.

22.f jIssHHE®] H j dza) dae J' dzH deept d dzd dpjfdE v € L J d3dzj Is

1 sH yjfsyuyss2 a j =H@df)ihifushpdd shv oMY tsdztsy
ssdzyS sbistets] MLHOjMY ftod CoOL dddds 2 s
Lfdy) delyBsal zfte Bisdzj j f shdzj Hise Olsj dz dz &3 o t5 dz®
ftsejtendetsisd d fMmdzjjndgdetsPs I § tsteiAPfBiIH § dzj dzed v
Yd f sud & L J d3dzjusjtedzlding Qigld' 2dztod3 {fftxfdzy MJ 2 M3 ydatsmis d
o W steBlzdz]) Gjads PeEE3RH:
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1. [k o' BiOdzdzts? |5 ks ipts cBluSsaddfel © ¥ & to diqstisazOls j
COOdE 0 L jdddlkddddiisifmed 2¢ Otels ©. + §f dyj destetse Istsd
2. UBLHOjlMW 9jClttedzO" HJOCLOBRO OLddBkzlsEs
Cts oltttsdlz|S st plssjelEsd 5. H.. HE f shdzj Hdzj 6t
3. letotsHdlfY ot ddj dzdzs? OdOddL o j & 6EGHEEXS
COL i3j 6O dzj & AP daslinls Gz’ dzgsc s zOY Qo dzj dad ™

4. [finjdvjlmy Csdduyjmlset dzOfteOo dzj dzdz' 7 o
L dyj dstetse L dgdzj Istow fyj dad 2

5 dgdn f sMdzj Hise Olsj dizj datsdpiiadeids) fisgeln s g 'els )2, (Ists
Mudlsojshmw yjfsycts2 L jddjistevmjddbdo dt § (9
e jlsMiso i ¢ GROBONMYHY s €.

[d2v WsteBOddL 59 Odedzsets o' Hj dzj dzgd™ Yy f syj ¢
ZOf d MO dz0  f (Oainis OufEdH j Is | oz PRIGES161P dzO®  w L Pefl j
sMih jMlsodvsh Ow MlsOldmisdyj NS RS OL dLdgkzdsdDjds w2
UsteBdtelzs h O ¢ O@@sE? YfHsUSKE . fsLotsdy jls ¥
jHd kB EOL ds tjh dls: L OHOUE S B0Qtsg g dajjdgdsnk]
L § d3dzj Istew fng @@2sc PL L ¢ d3dzj Istew fj.dzdfe] Iistyf dferj @12y Sdlx) dazd!
L j Bdzj Is tedz@§ Baf@giiis T o5 o Oted Odzsts g wo dzv j sfw  Odz
SHoREEE | dzj t6¢ j s, yjshi@eetd 1S zohMBeELs d L j ddj st
HdOYf OL 5dzj S dZOMfse daj dL cBj devjls Isj 7 ded Wl 89 Q¢
fsLotsdvjls W tstdsqdzd Ldg edgflg! j fos udj JSdzjLdgddidzy Is 6 Wsfipd
dzj L Ootfshsd df toj HMIs @0 dzj dzd 2 (Mfydzj Hise Ols j dzw , W fiy dat
Emdzse v slestO L jddjlstewnjdd2 d shkhjfhlse.
L 4 dzdzdj lsad' @ ) dz© Is joig el lastsits Poff diiftg] i3 L hezOudgg{dzj tSH dzls G

vidzse dj CoOL ddzd dzj 2 dzs G 5 15 HL G teistetds cliptg oot
csottedl 5 ktd, Yt < f§ Eisisdduts s o f APt ds ity ik
fd ¢ lonsitesif 2Misd 352 dzj dzd dzj 2 dzts fiy ;s g jtef@pprifdcee § ists daj
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COL dZseB@® U)o ME P telse G, Y2ADIfeyd2 & tsH d dz@d3q € «
fotsyj My By ds i widdls! dOf 0o dzj dzdets? ¢ j daj
Mi2MBsk) SpttekHUYEY ) sdesceduimMis? MejH’,
COL s BOdB HJ WSRO Ydsdds 7 otdzdeso’ 7 oL dskzh
U dSkddd, 2003]. 41 8BS AXME5L 5d20 Isj S lstsdad y,
wodzw jlsmw G o OL d dzq dzj 2 dzts 2 dztsm @fLj dz s J drdEER Agts |
ot BJ dedets?2 dL 3 dzydotsfilsd ff sdzsy jded™y + §dyg delste
ZO Y ts 0o dzj datizts nlsB e ¢ dasQaage L j Bozj stew iy dzd 2
) SHEsB BOOdzdzL Oydw d HJdZzOBdS G YUPESY j B s Wi & d
of dfr 808 sMw o  16ORS-dzj dgisHs2drdf o OB d dedetg " d dzts &
[fwySdd d H®L., 1975; wusstsdjs d HE., 20
Cisdseduj MS2 Miej jif OB E(HEESBHeDs dzf &6 § W o d
stejh qdfn d&sCOddLOYydd o ELSHR LskOL, uybkt
dlstscj] GBEOLBo Odzds KROGdMstcOdz! e 5 tOL 6" 9 O,
fsimisd § j dedets § juzOe®BEBOYafy, JO ©LWOMY sdztsy jdedj Iste]
dzj C SlstOMsY tOL tol jdgD dptEjsisdsp ) BzHEN jots BOe dfls
{OLtk" jddj MtejH' dzO@ ©OLd ° MsOHdwA [ v
GOLtr 8" ©BBOL ¢ Iffiw o azg gy & dzo3l GH6 jjdidz Rt io 5L d
Yd f sué @dzeltc QY dRAR] st fj dzd 2 .

lted ©OL©OBGIKS] VWisttdOdkdL 5o Odzdzs? &) S5t
CoOLddzd da Rifias §4 ¢ L 4 d3dzd Istew M dzd 2 ) LY dyd dals
1 026 0dz M ersdzds jtEQfsigE@s st j dz  Sftsete Ody ISt
My shess O] tePYddE SHOHa j dzj ded §j dJ fos wjjdzj dagfg to (
Lfdyd desteORd § tsfdzj Hiso Olsgdizy Tas s DBy dMts p g3 dadts
ff shsetse BM &zd flcOdOIL (s Odz L g BRI NGEE)) |
Haz & 5 Ms@EAWI E&IYE ¢jtcweoOWduimMSdE S ssteH d de
Ly distidsg Sutgem s d to iy Oy e st ts dzdijtiztSiidz dgf L s @ls O dzfs
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L j dBdzj Istew ) dzd 2 @b talrfss QRMIORMEzS © dzj dzts, Ut 15 fMits
tfdyd delstetse  d yj delotc G dafEyy dslidshpits esfipjde @  yd f sy
Yd B 5 L§dyj delstc @dzOufidatsi) Us@ok,ip il B salf s dzdzd IsQ Aoz
Edzse dj So OL ddzd dzj L sty ds tow 1) fokdy AEE Shpts B dzs 0D oz
dzj Bsdz N R toOfiistsdrg © difusgjoxysHia &zs o' W j dzj dad ¢
Ud § s miizsoe dgf BfipoeH | dzjyded sud ¢ ¢ 5§ &ffigdgjj Hidsac@isly dz
o] BY gadgdzj Is eWendprdgdl@mw  Sdstetedz ¢ 1 tzoHdyjfr) dE IseO0 y d 1§. dzdz!
10 tdpmOdRtcd djstyite | Hj dzj aizdal Fozjdizy Bj tetedsstedd |
6 ¢ PO Ystec jt&l (6 0F . d Wdsm(68 .4 d3dzj Iste¥ nfsddg 2z
ftedeo jH] CPEOBEEO yJ § sud B 6 j dgigzds oY i jedzdH?], dzj
HQz: § JOdefsc O L | Bdlzjeld 8O § @d2 v e

v OB dzd YO Rd§jBEs Odzs 6 O Y § 5y Y ta ] jemiadg]ls tef" fig J dzq Hzj o

H QO 5 SOIs @ dzs clstc WL jdedrj? ) @ OBIRdg A W &0 ' B & te SfS QL] Qgidzj
plstes? MistesC,j kOB ddy’ .

lesn [dinvinide [von |asdazinicels |o [k
START: time: 1964 1 1 0 0 0, Kig 8
END: time: 2014 1 1 0 0 0, 17
Coordinates; 48 - 60 N, 96 -122 E
Chainl
22 1964 1 9 19 24 25 52.47 107.14 8
23 1964 1 9 23 29 1 54.48 110.7 8
24 1964 1 10 10 46 48 55.79 113.29 8
Chain2
27 1964 1 11 17 32 35 49.27 98.51 8
28 1964 1 11 21 31 46 53.56 108.61 |8
29 1964 1 12 9 34 14 55.72 113.02 8
Chain3
40 1964 1 17 13 53 2 49.23 96.21 9
41 1964 1 17 15 14 4 51.55 101.28 8
42 1964 1 18 17 23 46 55.52 110.85 8
Chain4
43 1964 1 18 21 8 23 52.66 107.08 8
44 1964 1 19 23 25 29 54.77 111.82 8
45 1964 1 21 1 31 29 56.32 116.94 10
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I fmeskejlsmlsodd f tjLEd sOkOBHL$ 6 is tgs i
Bj Cslsster 7 MiEzyOw s yifsuySd Lj ddjlstewnj dd?
otoj d3j dgdz" A3 Mtsyj sOded j s IstsdzyS tso, Is. j . dzj 9
L J d3dzj stcB Inlp bzg B2 ) 2 M BB ] 6 8Oy d ¥ d3t]] Sofizsjddsia/@xday
Wodzj dedd ¢ dsUOEBEY] die] 2 i3 wi MEds MB" ISd2. 1
yd ¥ sus g dminjtieisdadydd@y smv slsmiz-irke ofls o Jfdedd ulf dafizt
L agdzj steW Mg ded ¥ &5 o Jug fdejuitlys flidsds Sedsgls dhulgim ¢ s d;
oL j B3dzts 2d SKlsdzjls fyls o d H 5 f) 151G 14 Esuetd® iy dsdiadasE dsts H j Is |
osLH]j2Misadw, ML O js¢ts dzfygzd § Bt d3ctectia @ufdsd.§ |
HjWBtesOydsddzscts oL Hj il dovts ) Isticuboin) sgidits 2 S S
HjYSed®Oydsddy 7 otddssr & 66 sl § Qi Szatists G oo
pHEBd LBd fMj2fidaskjChsdduj MSB2 HiEOK®EEC B
L j B3dzj steW i Ededidf dz] 2003]:) 1dz@fslets™ M2j0jO 50 toj dBW [
Jdzt sedkOldo dr &  ddzn d € OlsrssiEle s o H jElegste dsdrizdyt o SQ|S
MiAMBEBIE®OGT BW d Lddiad] o wiffgks W o dzj ded ¥ i3 d dzO &
or Wodflsalftd ydedsd Obgtolzs " 28 ] B dplzsdajls™ j. dzd v f
or Wo dzfdzdev ed W BYOBAHIZE " j2 g 2 f)d3dsty dats QP dz'
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md 2 Md3d Ydatf figlmdOdels o 51 GEssiddziffidsd MisOlsdmisdcz yj
SYtj HJ dzj dzdz’ = d o Nwuj dgiizdztiztc® ffded @iz R dAis® Od3 L t
Wisteds” M MsOldmisdss?2 yjfosud s, NGO Isd@ydpdsd
zz yOl&BEL sd2 o f§dsh OHS | kOS dR ddilyo yte@Ldatgon ts
BsHjd Bletediokzen j2 Mmj2mBdyudkshlsd ©OL OB kO
Mi2MiBsBdcteOyd? o MbsOldmisds | IfEGUEOdz! fhpfusjcdss t
fessslbdftd flohsitcOdhss j ddsets tOMY 6] Hjvzj d
j2mBdudsisHiEar?, dybfEbils o L diey ds BB s | to
S tcj HJ dpj"dad)dzidizl i) d3ts d3dHedmy O ypdj2te o i te] € fiplayte @ dafrids jo df jozidzks
fosw o dzj ded 2 Bdctedtolze.n § 3 OdzAfj By Yy dzts by s dedz’
di3disOydsddz ~f sy st @b ddls! MOl dmls dtejsh Y dt
L dzOuqd dfts fipdec) H dzj § ud fedztsH judzrf dstieidel ¢ { d ) dakist ease
0 Missr OMisdud MS dAcOMEB] Is JBA a1 | dzjfdsbtsddz o f dz
HAEERsted d .OL Bj 6O

I w©OoBtly [sdyjemsd2p 0 GuaEEHdshsd R0
Md 2 MdBd ydets s O o tc joQfIfE @ Oczc@REGBZY L ¥ ¢ j ff tots cRed d3d
[vodHjls] dz2ests 6151 1; o 2017649602 S dststistiar oj ts dzw
Gjdj edtetse Ols! ¢ {fsofolrf f3azlls @ydpAs dAtpty 7 Iste[@f)  tgdedz’j Xz ¢
f dztsh O ORIDE ©OL Bj tetse Stk dds? J L Pkl sk
Ctlzedzs? f dztsh 1O® kiR J tz® ) a8 ts W a1 dets MOV Bis 2 ¢ ts dz
f dzsh AHC ff tots 6 te O 3A3JH [poj fitplsifofedzif @uiisits DNttty i OduE ftse s d !
(s@Y o dBtsHjdzd JBdlsdtelz] sy Qs uS o is @EEr dptR@) 2]
f dzsh OHSE 20 0o dsNjOHUs M € telste ], 1 @z dzP to oS lKia
f dztsh Qrerisd d | fohsh oHslsttdkdddpnEOe 6 d
e lsd2 5 MjCkswod ddd {dshode o nudgsy e

fMlsOlsdmisduj MSdr §O0LOd steso. uvOSdj ¢ jLdfHimBdgJ
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SHO&ZOC 5o 520  HYcftta jj g jtc O y dilf Wit € I8 @z dzv Is d o dzgdy
ZOC 5 dzj dzd W & j dzj o tolz jISEO Ty jo ' fylsttsd s vy day o fglg s G |
e sd2 65 MjChswod d wOMMyYdlr o 08 kv s Olsc

232.10L 59 OW BSHj dz BJ6ted el s gz NS Az @it & izt

vystsB' kMsOdssdlk: MsOsdnlsdujnsdio s cetsEd
stsdzyS e o f d&sh Ou§ jidz BEzfildziiBo ® vy syShHy s
OLdBlskd cte®Ydds ®USOA JBdlsOydsddzOY B OL 5o OW
fd 2 mMdsd Ydetsthylsud) o MS d2 sz g o MEAQ 16,5 OCsktetse O,
2017 sdzf yjoemSd?, s]OCLkiGEHme, ¢ Osthfs® ds Q¢ s
Mes2Mmise ®© ddctedtelzs M £2 { dinyj2dijsdsrdziegzts ff Is o @ tzdz" & d
¢ j dzj tod ek i | ERBstpsd f dzsh ONE d o @i d fipE dgO 2 c
f shistw dzdzs?  dzsls dzs el ¢ QU is@IsTO M s5OC
WodzW jIsfw fsikstisdfsd M2 hidaashbde dz)j bY eictf
COL s Bise: OS] 1§ dyj delstcOdz -tz®f OHjcaTle wiEe@
teOL dzj Mifdedz’ lsdfdete d Iststed d tcOL dzis gEBfs d3 | B dddglg lesjts I
oflsOe dzv jIsfv yYyjfsyco { shizjo sCols j tiz] tri3H dRfpts
B HjArYE f OUS d Bd SOz &t @yeyocse L j dsdg BRT)M ] C
) &Zsh OHC O t©OLBJo Oj s dzOH de O ) gz Hsjtsty, to bad dzlf tc 5
Yyd fsysc o0 ombsOedzyjlsmw o Mmjte] ddzb MisO azixg gtz 2
HJlsj tod3dided@es o) f sYC O Mmse ™ Isd2 {dfdgdusiddisigitdss  cLdjdok
pHBd GHhGEEE LOLEZEEO, o fijHEzhdEstej ds oo
MeOLdgf OL d BzlsOdd, d BdIsdotslzstdChn cadgdiptiaszy didder |
G dej edtelzs Ismm Qidp F B thte Ctef® Ldz! dsdfizd dzv ¢ Ismw | dpry dzddu d
f sz U dzde 58 MisOdmisduj MSdds KO jted OkOB kMisO
o ntSH Aok s dz' d3d § Ote O3 st O dsd .
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cOLBdlst?2 dzO 12 fj6kticighs Odd®) dgztsls do v 0] If [z dsd dzd to s
Uit syuSsumeds IsguaH )y co

razefte] HjWgdiaj edjo of HjdzjdedY yjfsysd mes
sMmEh jMlse dzj dz"@ dBdzsesCwOIsde § d&J dajme @ Gitfitg B "ols dB2s e
Yylstse" tBh jj ydimdzs MtsB" Isd20fg vJ psEplOF tsH dialz(
cofmj cHO B 1D 000 ofipiEs{r Wsoff 2. 516l d o fMls O dgvelzddqgy Y
Mee".lsd & sz & dksyddss> Sifdpt EMNE @ ] dde'c sifl § §) © fsEdd 1
fjtej d3j dedef E o j dzd usdtslelzd y 4 Mlso © Mtse " Isd2 o § sdzkiz
f iz Bzddets o s sils o § Is ) ldpj KLl t=fad@tez. HAD dz'd3lz dzv Is d o dz . §
ltetseo § HJ dg dzj sglss'SH &3 2@ BRG] dzv ydsdede' | MEstsls
tcOL di3j tOd3d €z dBzdzW Isd o dets[2 99 "HBj iy Gj P35 By e dfsIs §1 5
edm8 J@dgdg H tod BJ 6 & Zd3lz dzV Is d audets® J2 @ lf ) IS cisuistisAoisdd’
ofMisOo dzj dedats 2  H j Is ] to B3] da It p Ocliztflate @ dz @ISt WEJEHS U d -
MitlsttOr MoerIsdY ©OMYt]h ]| @Pul M el cElOp
9" HJjdzj dedw yJ itOugiEdeBtedc@» ldzr 2 tlsdztsh jded¥ Is¢

MjChttej Mt ofMkOod dzdzs? Hjlsj tedsd dzd te 50 O dzdzts 2
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Hiek ¢ g d3s S S ds@sdp-ABlmsdsREr t dfj ®zd o © Brsie'S jcj Odzd L O3] d
Y 1.5, @] of od B3jfedas] LW s dBsKjls | ¥ dz@y j dzd j )zl v
dzi ydls o ddelsg e @dz BhdBSO f jtcotsets tsHO

L ZOyd sshis b HDdzdL Oyd™ 7 I totseCdy' | LdrEO W dedit® 1§ do

rezult m=666 N=150 n=4

Count: 102564

Range: 0.000359.995; Mean: 177.420; Median: 177.412; Stddev: 104.592
Percentiles: 90th: 323.061; 95th: 341.433; 99th: 356.411

1 . O 15: 4337 #HHHHHHHHHHHHH
. 15 30: 4207 #H#HHHHHH T
. 30- 45: 4104 #H#H#HHHFHHHHHIH I

. 45 60: 6218 I,
. 60~ 75: 4212 HH#HHHHHIHHHHHHEHH

. 75 90: 4169 tHHHHHHHHHTHIHHHHAHHHHHHHHHHHHH

. 90- 105: 4234 #HtHHHHHHHHHHHHHHHHHHHHHHHHH

. 105 120: 4187 #HH#H#HAHHHHHHHHHHHHHHHH

. 120 135: A1A2HHHHHHHHHHHHHHHHHE

10 . 135 150: 4084 ###HHHHHHHHIHHHIHHHIH

11 . 150 165: 4078 ###HHHAHHHHIHHHIH I

12 . 165 180: 4029 ###HHHHHIHHHIHHHHIHHHH T

13 . 180 195: 4184 #H#H#HHHHHHHHHHHHHEHHHHH
14 . 195 210: 4272 #H#HHHHHHIHHHHHHHHHHHHHHH
15 . 210 225: 4363 #H#HHHHHIHHHHHHHHIHHHHHH
16 . 225 240: 4052 #H##HHHHHHHHHHHHH T

17 . 240 255: 4318 #H###HHHHHHHHHHHHHHHHHHHHE
18 . 255 270: 4241 #HH#HHHHIHHHIHHHIHHHHE
19 . 270 285: 4274 #HH#HHHHHHIH I
20 . 285 300: 4273 #HHtHHHHHIHHHHIHHHHH

21 . 300 315: 4042 #HHHHHHHHHIHHHHHHHHHHH

22 . 315 330: 4207 #HtHHHHHHHHHTHHHHHHHHHHHHHHHHHHH
23 . 330 345: 4158 #HtHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
24 | 345 360: 4179 #tHHHHHHHHHHHHHHHHHHHH

O©CoOoO~NOOTAWN

t ik dzCted2Bj8e SRz dvIisdo dats? cGdMsseteORE  t60
MjClsteOn fdsh OHSd Ewkc dgs jMesheddzd (s o O dzdzOW Yy j ff 51
LdZOyddsy ftjorhiddd udfj d mMss’ ldRq YitcXlssd)dzH @®&is
sl ¢ dzts i 4R13.

t Ofujd s oH s dzizg dzso ' R Pfifrf lsputefe o f sMistets j
COWdSd d Istej diiOMmLiGod] fddasshiistats o © dzdzts [0 H Ez@.Rzgz.
ftcj HMls GacDjoddzj dzd “izj 26 da@@RAMIR | dzv yd d L Isdh § OBOd
od Hdzts, Ut f Ekdjdz Mjddd B3NGOLzd] dagalj dze gztlo B ez
cOfMmlsjls Wssoy fizizj dzd v v pjOP telaj Szl .W dzjff DdedidtEREAS R | dzw
cOL i3j 6O b YbEEddz & EE YUY dC HdEsd Ote@zisdzr 7 I ¢
ftcj HMIsOodzj & o IsOBdz. 2.
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2. vid® ®Bjddd wi @tseddd sy BT 20U B g dj d
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vt Yileb " HjdzjdedvY yjtitsySd seOlsdts oSy
Codzdyj Mlse © Ml sd2 o o' BBKS j
4.0l pe sl gy stoyd sdzOdzj dz o diglsizij §iBided s2.C 3
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16 dz' cOL diag BB & s Hfipslzj H 5o Odsts L d3telaPdzEls'tc ® Y d
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i 2Mmdtslsj Clstsdedud M¢ 52 H JHEsdmwCtaszdO drQuzgREy d dktss
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