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HRITel bl Nfafafde bl vah STedb

Y B fopa, A SR aul
HHE IR ART—ZRRAT wie
YIS AR (Fve—H< o)
BT e JLIIT B B foIU
IS 3IR pIfreTT =yor
B | e 7 sryell i
s 81 ke 7 Ry vy
A U &F R g <d g
M 2 oA IR RIu #1 dd sfEersi &l
PIfdd! [deTd; ARG AT R I8 bl YHREAT Bl
IRIRS R AR ZA BT SR, YUl & Yagad!

TR & U™ fdy T FecoNd
=yolt # urg g Refa | I8 uar ger b g T |
Frerell Ut e WR W GErerd © Ol 981 ISl & 41 &
N7 H Ioa GaATadhd! arell IR f[9emH 7, Sl fh Sarr
uf¥ed fRATed & f2HTerl YU &3 & I arell e |
<A g3 2| 31 ORE O 91d TTgaTel fRAT @l WRa #
@ T AT FATADT B AR IR TATEC! 7 ST BT Il
T 2| TN R, HrAT 9 &F A fag@ ufRuw
TR TS & fold aT WIS UR Midhs Ui fhd
T 2| 99 eI BT ST Alshd faadif~ap! srega— &
SR 88 YR @ 918 99 ¢9 ol ¥ Udl ol T
faRryareil &7 YT fIRaR S 2 | 39 S1era 9 U
el b SIRT gelders UIoiiee ¥ 54 Hlex & Bl 0

B JIT AR g SRl BT b
Siqfafdgdar—uaiaroiy dee; iR fedrerdl fedde aiiR
AR A & URac1 | iR RAg—T 741 °rct 4 o7
fa=iT Haell uRac=i # s! fHaT |

YT Pl 59 9y Bl Sycif<ral &1 wlera faaver

Jreuad gae Rerd RERT ardl @l Sifed q@ERa= &l
s & foy swr—fedrery @ urfrare & v & u=
IR &3 qH TS | A0 DI @1 DI S & ford, T
S IS YHHAT JF Y ST BT URMAS BRI HR for
AT | AT FEN, AT DUl B fgciide R SR qaucT
AR Fed & HY P AT NG G 9 U AT Ged
BUTIRT AR BT IURBYYT TR BT fAIRTT BT ared
fIeelvor & MR R FERI—BRIDPRA &3 & Ydi 91T &
A AT S ) T () ¥ wwe R R
BT NI BT HR oI 7T B | 39 eI | Ul oell ©
5 7oLt & S 22 foril. 3 Sfea i fawmaRidar ot
g gaor o e IR IfRew—afaor gd ok IR qd ol
IR ST & IR D Al I8 © b 39 W o9
faad=Ne faedreT & arr—arer &3y faad-ie g971d B
AT SRR B | 39 AR, 11 Aegd Y&l & YHHI
e TR B YR IR JHC ORI & [AlH e W)
JTETRT IRE | I8 UdT Feldl & fob fedreardy &3 4 53
¥U W YU 99 fhwfcad g9rdl 8 der Teare—ghArs,
AT o BH TAT ST BT B YU YT goladl 2 | T8
g fRATeT geiad woell & HiaR @ ' fhar &
IRUTHERRY BIC—BIC YHUI dTell STTal & A A1
fPrma g

IIR! b1 Tl T 2 Sl S AT & QT STeT—3TelT
& Pl ORI xar 2| g9 37eAdl, Gals & aRkM
UgAT A ARTHRUT el TIeTor 36 HIex 3 3ffdd &l
TERTS ¥ 31T g Uil BId € | T fEAR & SR—UR FAReR
T dTel SIUITE & GeH W | UK 3ffde] & SR
W UdT ol 2 b g8l ScRyg—a e I9@ M
o o o3 faoy feafea wftrefierar =& 81 «ifes,
sfror qd feem # Aewyef feemfea ftefear few @
3R B R hed IR & ST—FHIeR foxdl 8, 5 39
91 B Dad & (& [ el @9 & od9ad T &
||y A @l e # ) RQedfer afea 21 g
HETHhed (FATCIN) YHUl B ETIT PR 3R Al
faqaeiaT @ oeToN &I EUIT HRH & oIy TauHe! &
ATT—T DI MR BTedl AT & d1d WS SREAT FALToit
B! fby S & oY 5 STel &1 ga1a R & A1 3
fpy Ty | wfewy & qdemon & forg aRaan, AR,
AT 3IR YTarari H eI BRI BT Ul Fefl & |

IR uftew ey # AR sifhardse & d<d
WE BT YT A W Udl Il ® fF F Aed b
Td I MmN Wieersfed gg= ¥ N 3R Uhlge &
™Y H Adeesd <sU—< RO BT HSR B | IR
AMfHATeTsied Mool ¥ SIRRE Tl & JFETIT § F1a
T © fh 579 I IR & Al &1 A Sof &, fores 9
TISU—1 (ST—TRVT HEITH—oTelld), STgT—2U (] oI
STl §9) e AR e # enfier qardst # 81 7, 3iR
FHITAT Y ATY 3R TG BT o_A ReAfadl (HHer: ST 19
freER, 470 ot Afewda) &R a7 39 MU ARfEd
gJ Bl 3R I AISfIRT g # BN dTell SUlaRSRI
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RN wffhanett & A & 9 81 | ool T4l °rey
H HAT YU & WRAFNTT ABST BT fATATT I8 FHe™ &
fog forar wTar 5 <féror ufdew R & <ferh fysgas
feczrre &1 SR e & SMURYT 9IT @ SR iR
ST TfAfae™ @ 2?7 eassl & uar e f& 2R dfa

T CHERIMAIT GHEes oF & Fad «R &
FABTA T R 3 gl omy <A1 # <@ o A 2|
TR 7L a1t & 7 MRSITARTT oI ¥ Fg & ugell
IR HADNIA AT SHITNeET IR FlfFferaNeet
HASYRT BT 3R ARIAGRT HIFIgd BT udl dell 2 |

® YR & U9 Jd S«iRYd SJhId dTell Yo IT A
o1 2| g9 oIk, Revraer uewr # onsifaRm &ra &
ST IA1Ee ¥ f¥eye dR R Bhol dHfed Uredl &
QS a1 d9—ad RIgSaRE dfsfolT | uar
gl & & du—<rg &1 ReRAT HHI: T 440500
&3 AfoxaasT 3R T 4573 fhlaR B AT H B |

A T 2535 A4 d1LUL. & SR YRISTeraryg & el
DI FHSH D foly IUE, (SF] 3R HTHR) & T fa=Tal
3TIehH | IRITHUI 3R UMM, & Aol BT 31edI=
e T, &R S el ¥ udl =er fo weggiie Swr
3Af BT BTl TTHT 1220 ¥ 940 a9 141 (760 & 1010
$9dY) & g D AAfY BT AT, TEY T T 2535 I 1.,
P 39 af A ygel 3R 918 37 &= 7 Aarer yRRerfot
BT 9T fHaT| AT a8l el Tedrd b RIS b
JIATE] A I U Tl © b T 5930 TR 1750 IF o,
. & d1d 3R T 1010 3R 500 a9 §1.GY. (940 I 1450
) @ 919 g8l SLIAL, AR, R BABRY Bl
AT 31 of, R 39 91 &1 ual Feran & & rgad
IU—9 AIGH H SUTShdl 9¢ Sl 2, I8l 99y favg &
AP SWT AT BT © | SHD AeATdl, I 500 |
320 99 91T (1450 ¥ 1630 $4d)) ¥ WA IR HF BT
R a1 =refdn 2 b 9 999 Tedtel &F | qdl |al
gl ]8T BT, AT 98 |9 St foh fafed fewgw & wu
ST STTT 2 | ThrTdaT &, Scavds o foru v |feraem
& T OR IfTRAIS TSIy Rl & 31eda 9 udl
Fal fh 217 & 183 BOIR 1A, & SR ARAI W
HAFRIA H FARAR HH1 o178 | 31ed= 9 uar <ell o 59 & 4
223 3 217 31X 182 | 169 TSR &4l H <f1g WS AFGA DI
aRRIFRT & | T uetsrs (Vegery §/-6a) 3iR fg—3id
(vfaarg fassl, DT ¥Hferrn) IS & g&T derdl ol
"0 BICIHH T & AR TR SIBRIT &7 DI S Jells
It & TIHY B YANHIT eTTT H YT FeAdT 2 b 1743
AT | oIBR Tq 273 99 H q97 H FARAR HH &S ® 8k
| Y AT 2091 HEl & SR 3R 2137 AT b gared
DI

7Y f2Ae & $WEhIA e WHE © USHICIdl b
NI A UdT Foidl & b Fgi o IRy iR uRkeeror
gferofl D9 & Icel TMotel e H QRN e WE (31
635 X 550 TAY &I AT H) & el Sigers aHdb 3l
e A B gAT BT | VAT 9T 17 © 5 gAmTehier ¥t

PADRITT Fard b B W ARl SR AR
RS b Hecd aRefEd siar & ik g wife
TE GTST | ST BT & STl sl e @ aRRerf
BT AT T B | SR JARBT IR IR A qIE UY S
el el IUICHIIE U™ & ASRE Y -,
BIAIGTRICISIT [hvees &1 Udl MRd ¥ ORI 15 Bl
IR fordge WM & URME SARIE & 3d 998 o
TET AT | Y SHETed] | el =ell & b IR SIS
MY 2 3R 39 IRIR & I I Hihierzy g | TRfasiRie
SR fagelvoll & udr gofar © &6 gliarersr
ARG IR & IR R § JR9 A MY B |
FY—fEHTer IR | UIY S arel Sidl & favqa e
fFy M @1 Y I fear T, &R 98 uar @en &
Rrarfere I & Siia—sig 7 A f2arerl Trig H urg Sid
£ dfcd U AT SjRIell T U= & UIddR UoR &
ST % g aret &S I H Ug W § | YT SrH
fopam a2 & ' IR gd | 99Tet |1et | 81 gU 4T
DI GTS! | AT o7 3R THBT YRR AT ISR 1R
F5 (T[OIRId) BT BT 3RT AR A ST o7 |
IR W EATE WA ST Ul 7aveisii &1 udl e,
VAP WU A YR [ZAEI 3faveli—1 ST 336
TR a9 QR B, el —2 ¥ fRHEal &1 99+ ifa|
CIRTIE HARIHH & 3TRY | ol 3faReA—3 TdIF SR
RIS ARAT BT TN ©, HaRRAT—4 3HR AJRAT—5 B
feHTal BT -1 A Bl S Ydig ail Bl &
ITRE H TS BN P HSAT & QR g3 AT ST
eI 2 A 8 R IY Ul T & | HREATT - AT,
e H SUAe SIHGIRAT AR IWE! A1 B1 9aeT
PR ICRIES MY S Rl [AATDR 9 3300 YRGeT1
DI TR THET B 2| [REe 1 T 68 I
fhETCR T &thel BRT 83T & AR $HH Ui RIS
AT T STl IR AR gaey 9 HfHa g
o1 € |

AT foTel BT A9 41 911 & cggdai 3R oS uui |
foU g AT S & T R RERIS sreadd ey
MY SR 99 Udl Fel B (Ca+tMg)HCO,] (Ca+Mg)/
(HCO,+S0,) 3R Na/Cl & I AU I wU I 3 B
e ¥ EiRa 8 & R «ff W fosi 4 Suefa
baBIC 3R bedrge dAT Rarfas e g8 @ FH &
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HSANT Haer WU fbU € | =il @ & & Srgien o
I3 IRl TGt BT TaR—VR 6T & oy R

heSWR Bl fAedd /aue 4 3Ue 4 2| BRS

T WU A ST I3, JaT eIl 3R AP

faelyoT & SR TR I8 Y Udl =al fh ATSee 3iR 3R
b1 I HeeT TS BT YT 3R AT ST Uhard,
&5 @ el XARE B JAIAT BRe dTel W BRYT § |
gD 3T, AT | Wi Wi-el AaweHl & @il |
fRHMEd Uee @ UREd! IR TRAT 91T Bl a9y w9 |
&1 ¥ X gY, el [ M0 & SiR yhrrene s
A YT Tl & fh -5 @fel geye 9k W %ol gY §
T 9= ®U 9§ AR &5 H AABIIRRISE 3R IRRIST
g, 1 981 IR g1l © S 31D H JIRAAIRRIGE 4
IJEAIA B AT eI, TADIURRISE IR UTRIRTSE B AT
TR ST 2 |

slerfores gara

Y & SRT AT - I AU HTRIHH & 3fad,
TSR IR RIS STictl H 84 LT UUR HehIfI
3 8, ok w9 60 IR a7 A1 BUA aTel B, AT Wid 8, AT
R Sieicil A Ui fohd ST gab 8 | 89 Uererd ¥ 31 UiR

qewdl & foTu #8 17—20, 2017 & SRE GRAH # g
TR RT— R Tepfersd HISS] BT SIS foha |

gd—feere, S A1, SR BT IR TREGR gRT ugqs 4
TG T T | SHS STeTdT, SF. Tab. Ao (foliF WR)
BT I (I YREPR—2017 A FHAT T 13T, 7R
ST, YHIIH DI 9 2017—2018 B T AR LR fasim=
JHTEHT (RSTATHY) fafsifeTT Agfese B uem o
TS |

TRIF & dS DI S, 3R SRIISUSA, Sf. a1,
3R, Sf. 9l 9, Sf. WuE. 3@ SR Sf. U, I |
FATS SN TGTTeT o711 P Al fagdiae!” fawa i)
Uh JEd fordl S fb RETR gRT 9l &1 T 2 |
I A Sl .U A R for@r ‘qdf RGBT B
SleTeaRas], Siawdival aoT FRlfdeTie il fava o
U AFITE A Ue1lRa fhar 2 | e fafid w9 |

T3S, STl | Y11 fhy T § e arf¥e u4ra
HCH AT 150 © TT SIRA YT T Uil UIR g 2
BT T B | O IS Briemer /iR # w7 o fager
| BB d=i+e A= IS &R sridRe |fafaar /
Jrel & US © | WA & AAIDT 7 IS FHART A
AT o9 & a—ar = et / favafdenerai &
HAT—3HT vl R @RI Y €1 a9 & SRM 10
g, S1. 3l SUTRET & 718 iR 3w diva Sy @ S
fow S & forg wafda fwafdenera & 51 f53 T €
i divasl ®RieH & oremEl, |Remd W gdT
T IR Afdat § faxaRa ufdreror / fesrc e srish
21 99 & R AR faeafaenerl / sngangct / wwerm=t
F 150 Af¥H WA AR AFFST Frcdi o &
SIIHH BT AT ISIAT & | 7T B, FRAH & A=ATThl gRT
BEl H -9 & A®tg 994 & oy ScRrds &
Thel SR Dlcioll | g | Aisha T irar & =i 2|
I A TD YA FTHAIT BRI B B ol
Jod WR DI fAveryonerd giaemd f wenfdd o € e
HUgd Fad Gadl AU o a1 f2Hrer feHal &
BTl IR o R 5q &3 ¥ 30 UPHR B ARG
B | A FATeryoTTes Ay I Yfaen B o AR W
P BT © IR fazafaemert / msansal /el 3R
I H BRI PR 8 A= SIgHEMdhdI BT HdTg J&T
BT & | WA o FHlbd A=<Id9aD GREHIOT & AT
I & &3 ¥ 3 ax @ vfafteq el & 4

fRHTeTa= FOTATEATST T UehTiRId HRar Vel ® 3R 39 a9 &
SR reaq farersh @ @S 38 (2) iR 39 (1) dem
SEDIOT 3{eh 6 T TDTI bl 1T |

W¥ITT &1 ¥qY Syl 9y (30 o, 2017 ¥ 29 O,
2018)

I Y GRAT BT W07 ST a9 o7 | AR = 379+ Xaof
SR 9 @ SR WR A Ifafaferl &1 ScaRyd®
AT fobam | waot St Tfafaferat @ erl JreTr s918
g IR T Tfafaferat o1 fRferd o) uReT fohar 3 |

o fEmrer e : o e W ik Wi @1 AR,
TR I IR BT AT Hs 16—18, 2018 DI fdham
T | R T &g BrRivmer & W enfae fdar
T |

o yfafied qasn®l §RT s AR $jRael Mo
DI RN | TH ARAE S DI W, $.04. dfeaam &
ARG gRT N fhar 71 3R g8 99 & SR
T, 31RIe ATEI, WIth. 1., IR, U, ST HWI
37T e o |

* WM & deIdl, fARWSR Jar dedl AR
MI—JFITRA & o, WU & Farga ez
R Il gRT fg—wRis A==l BT 3o
2 T | WYl 9y & SR 9 SIS H HHg: |4
Sf. 414 ST, T, fad, dheR. aRier, Tl Fal,
Tab. g9 3R AR, STAH 1 U U I QY |
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o Gl SR 9 & FHIUA B FHI TAT AR & 509
U a9 S 29, 2018 B HAFR W, HWRIH b
I §RT UHIRIT UWRT &7 =21 AT 3R Al &1
fIATE=T prarn S (HfRerd ga |

* WM & AN Ud Hal gd d9Tdl gRT g
[, WRAE B 504 AT fdaw @ faq faq==
B B fory fohar 7 |

*  IJIEY H HRH & AR IRTE Bl i B
% oI U IR U8 TR fohar |

* AWM & URH | oldx 314 do & fafi= wfafafear
BT S dTell HRAF B Tl | AR R AT
oM iR Ufeiie Rl @1 gha @R SR IA@
AIBROT fhaT | 578 1 eI o 509 I faas &l
eI e S a3 fea 3 |

&gIfa gred el gIvT QU ¢ Fregr=7

*  UGH YT UIth. &G, dlfeadl | Faavrgs 7 TIaTy -
g1 gHd, favg iR e & @l Sl S &
JTER R YBAT AR T |

o ygAs Ui, NN S50 1 gBTS B W8T & fordd wreT
ST RIS TR ITT: SR Forrert ', fawg v
RITIH fead IR T |

o I NP IR, T I RN | ‘Fr7gar & ford
fasirT & ey fawg U= zermuHr feaw s fear |

*  JTSIMES TSHI & W, SL. sNar<a 7 84767 &
59T T Ve FoTen faw R oY, 3ife e fo |

* T g U, e, TASSIRAl, SRS 1 R
fasir feaw eregr fa |

o SHaTeHl IR GRISTA & Siad & IR H SIHTRedhdl A
& for STaIER 16, 2017 DI FRAT A JFARIET SHrareH
R 99T, s S©f. 3RO 3ol o ‘Harew:
ST 3% e w1ed e ¥ed fawa R Siared faad
AR fear |

3= 39y ard’

FRI9eT STRTAT & Ul & Silas IR UgH Yu0T Uith. & Q4.
gifeean gr1 forfaa geae &1 fades fasie RideR 7,
2017 1 H1 Grex oATel IO B SuRLAS 4 37 Braws R
R, ICTRIES & AT = 741 A8 1&d gIRT fhar 17 |

STERER 26, 2017 PI FRAM 7 SAg< giedT ThSAI

M BEd Si-gd  (QMSuuds) +geT &R S
TR BRI Tl (Siagiv), SuE @
Rrersdl & fory oM fas & BRI BT SIS fbar |
I & JSIhl 7 BaNRGS P GBIl I 3T
TAAANT & H YHT B Hid AN 3R SHD GAR
g1 @ 179 R SiN STRTd T B & Sidid Ydhu
e & IR # @R A, USRI B FEar 9 6y
s &1 vl far iR Y&y M | Ugdl, 39 R
3R 9d 918 B YHU Gl TR & oy g=eh dic Y
IR o # fRmadt Y&y &1 I W fbar T | g4
Tfafaferal &1 uRkeor e et marig fdener,
BT, TBIT IR Bes 1y fqermer, S=Naer § uer fhar
war |

R = S 21, 2017 BT TIART RIS AT {3
TARIT 3R YR IRBR P Wod] TRIaTeT AT B ®d
H RidaR 15, 2017 ¥ SFERER 02, 2017 b d1F G §RT
el & WA UEaTS &I UTel fhar I |

ST fEATTT Y—I=iT TR, TERIGT Dl ST
FATSHR AMRT B 958 ST 7—8, 2017 DI AT Bl
s |

MBI BT (1) STHRI—SA, 2017, (2) JAS—IHR,
2017 ® B9 dTell eIl & foTg Iemepr frw Ty 8k
gRRoH EIfT fy 7T, T (3) TaNI—S[H, 2018 @1 Jafe
& forg ufdear ey &1 5| Sl TRE W, WG
B ¥ fovrfra uer=ifa |afafa g Roerr & |

&t &1 draf-aa-7

IR 14—28, 2017 & SR AxE # & ugarer 79
AT | 9 A H Hfdar, ey iR are—faare o=d fafv=
SfrRITell BT JMATe T T | HRT G DI TSTHTET
AT & PRI gg 1 BRIHA $I gieTd @ §U
|l PTHBIST & AI—AT A=~ e § W1 f&al &
RN T 9g1aT <7 & forv fafi=T $ew Sy 717 | =
@ IS} 3R HHATRAT BT b IR bR I ISTATET B
faff=1 smewil 3R Hdunfe Uraem =i | AT HRAT
AT | AHER 377e], IRUS IR Gae 84 & are—arey
ST # SR &Y T | B @ v werfa @ wrearted
B B forv fafa=1 dicarss IIoHRE i wratfead &7 TS |
IY 2015—16 =G WA ! a1ffes Rurd fgvmfiie (R ol
IS BT H TAT GRATT B I8 UIbT fHDT BT 23 dT
3 YRTIRI fehaT 14T |
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n.fa.d&. -1 : BArea 3 SIAUr & YA &bl fdehid faepr

ufae 1.1

faa grvlde § fRaraas Sl g9 wiwrsfeaT
(fwr<iu)

(G¥= g w1, TIaq 3ad, a5 FAR, feefly FAY
qrGa, JqTford ESTTfRaT, U, 37X, TIaH iV T, I1o197)

"agol 741 "ict 4 gva-rcae i dad @) faedyor

ISl T4 TTE] & THd g & el § UTg SfT dTelt gt
B AHATHD BRI BT fIeeyor I8 F9e™ & forg faran
T & o S fRAreras fohvears=a (Taver)) iR <fer
TS Higa4 (SIUHTH) & d1F Bl ST TS~ i
STTE drel Gferor ufded faR & sférr faed) fseam<
(QEEIE) & BT dfdl @i & el dTel WINT I RaT 31
T & R &1 2° sjTelidg w9 ¥ T9h: Idol g9
FAICR &3 31X = DIV dTel Sk Yd DI AR Fabra drel
BIee Ygd T § | TR fdacif~al & SR 9ol & Agl
TAT 79 S Il (Bles) THLLEL & al TR [dHiRid
g2 | T o g @ S ARy aar @ guie A g
® AW AT aTel §RIRT Biferie IR 4 & 3@ g
gorl & el de @1 Sudfast wx fear ' g dfe
il & Tl & U, Jd Ik Yd gebTd dTel U T AHTY
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fAATAR 172 U Mdbrel Y| ITTLT W 0.5 R &
MR R Il Y iR T d=em gfdem g Rer
RIS UM GAMHE Wagl Hex & JAN IR
SATRITST AHRAThT BT faveiyoT fohar T | 371 aRomEr &
Udr gel b 217 9 183 ® 99 IR 9¥ (@14)) & TR

(FaIT T 71T 3IIX V..U, 3eT)

HEIGIU IgMl &l IFTBed H8NNRI, UITaRo 3R
gRITS PI fAAIQ] Il & el ® aDUT b oY gea
HEIH BT B HRAT & | a1 I Bl ST NES D
TN ¥ RfeTae FEMT BT FAAS BT Ha@yor
et T 2 iR e Wieered uRRefaal 3 STefaryg
TR STE ot T9Td STelT | 39 uRved # e & S o
FAg—TT—g8Iga (3Esial) el Jonferal & a1 anfedr §
CO, @I guig ¥ fiferde amera # =T IrTe 3 iR
faeq 1 Sterary # Sdaifores aRad=i # U1 3R STe |
Ty, Riferde & &RoT @) ddhfedd oTell H,SO, BT avie
J f F9T ® S IIATORET W CO, TEl off Sl | g9,
T g A S aifoe TAM WSS BN & g 9 Seraryg
TR PIg R &l 8T |

faferae @1 erRor (1) :

CaSiO; +42C0, + 3H,0 = Ca™ + 2HCO; + H,SiO,
PBRAC BT &R (2):

CaCO; +4C0, + H,0 2> Ca™ + 2HCOy
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HRAMC (AERIFRI #) (3):
Ca™ +2HCO; = CaCO; +1CO, + H,0

Bl (1 3R 3) IR (A9 T G FHI A W ) -

CaSi0; +$C0, > CaCO; + Si0, >CO, & BRUT Riferde &Ror
A CO,~ B HHI H T BT ST |

I AWIEAN: AerIRS URTS @& BRI (& Id 3R

URRTSC) Ricfidhe &R

4FeS,+ 150, + 8H,0 = 2Fe,0; + 8H,SOy

H,SO,+ 9H,0 + 2NaAlSi;05 & Al,Si,05(OH), + 2Na”
+280,” + 4H,8i04 > CO, g7 ST 7181 2117 |

B9 59 B A Ry ST JTTell & fUeRel & Ui 1R
g1 far & SR s 4l sravem o wgw sl 3R Rer
FARRA®! (0°C,, ) R MR & | SUel TIeT ¥ 39 ard
I Ul Tl & [ S AT &1 ARIdT &1 e |ae CO,
@ HRT AT fhR H,50, & HRYT Y Riclide & &= A 2 |
[Ca+Mg] & AT [HCO,+S0,] & Hg IRTd ¥ Ig a1d gl
TFetell © fob 3 AT B &RRIAT H,50, 31 avis i Ricfide
® &RV & BRI AT R ZAgCl S oIl & HIROT &1 Fabel!
2 | SHD ITATdT, 3T I8 UdT I & &b Riciide BT &RoT
39 Afeal § aRIAr SO HRA BT UH I BRI &
HHAT & | I8 1 S 72T & AR 41 T Iehl & b
g =1t 9 Ao AawAl § qac, wifraderd, AN
heswWR, JAICIEE 3R AHHEge SURd © Sl fdh ged
@ dTq AT H Rifere 3R eI ST o T ® |
39 AT W IIAERT Bl CO, P STHRT 7 B dTel!
H,S0, @ HRYT Rieiide & &ROT B FHIaAT A 37T 2 |
gAfoTy, BRI WA & fob Ry STat M a1t 3 Ryefiae
% &RV & ARIH § CO, b Hol SN H H,S0, & AN
@ TS B T IO 9917 o 9 | Riefiae e
DI A @ ford, g9 e deed fafmm (L) &1
RN &_AT AT & ol fb Riefide g™l & fAerdr 21 Li
FRAEST (d'Li) # A9 9eg aRaddl &I gdT o e &
forg H,50, IR ®RaIN® g o a1 sfeal @
TRINT JARTRITSAT H HRA B ARI AT & | I8 39 UdR
g & T ? P I M Rieliee 9g@ & forw (Rag
TTIHAT UR)

H,S0,+9H,0+2Na(Li)AlSi;05=> ALSi,Os(OH)+2Na(Li)"
+280,7+4H,Si04; 8'Li=x %o. ... ()

Ca(Li)SiOs+2CO,+3H,0->Ca (Li")+*2HCO; +H,SiO,,
87Li =y %o.... (@)

T4 YT SR T8 BT 3TTTT—3TelT 714 &1 df I8 faror

T MR SR | 39 AR, g8 Li & foru srufera sma= fafera
TR HIHCSTUTE! XU B 2 |

gD AT, B ATl f2HTerd & AT 4T Afed
3 Al & YIIRUT Usell & Hey W fITeyoneHd
eIl R BRI A T 2 | el | 98 udl g © 6
I & B3 UPR g, MG ART < afdawr, fiRug
1@, 916 @ S, AR ST "1 & &drd drell el
SITe aqeided & fawTal | W 8 | 39 98 W ARI iR
@ fRadfe o s fFar W 9k R R 2
M U A 3IR IR el & Sl b IRAT & U
JTATel IR ¥ Fdert 8 3R I8 gl sendd e
AT & deri—arde drel IfFd | BIaR fRATed &
TRTE ¥ B §Y de=iTol & I fc # 7917 ¥ 7 Fyerch 2 | 39
AT BT HU AT A7 Fafdad=e gai i) 1R & <1 fas
STU|RT WR ST HH B AT © | BTlifds TGOl <l BT 91T
TP B STorarg 3 JAT Sferr uftead W 1 AR |
STTIEYT PR & | $9 74l B &l 3l I 21T 37 31
AT B STelid AR AT | =10 ST THAERG,
AATRIh TARTRITAT §1CH & |

ufys —23

IR AR gg—yRrdidsd freral &1 93T
P feurera A 2 9IR a9 gd &1 Hhad siaR

(R FHIY HI7T, I FRBIY 31N G4, HHT9TH)

RIS & et o Tt 7 fFrerad Rl faar g
RUT St @ Hiv sadrs & T

I 4 S 2 Hew DT e W HW 126 T ATHR
& PR BT Ig—IAI eyl & forg faeeror faar
2 | SAPT ST I # WHH TRy uRacl &I &of fhar
ST 8 | 2 HIeX & BR B IO ISAFASS ' Cs
3R “°Pb HTATHA AHAID A DI T3 & | 39 A # IaTg
% ST & Idar G D HRUT (0.69 T/ qY) et H &1
% Seary R R $HDBI g Aee BT Udl o 4
FEAT fefl 8 | PR & U 2 Hiex | SHTCH] &I a4
Td HB TG § 9N IRIIT garar g | A & SAem
Repfe & Y ga1 =erar & o Sramerr @ | &1
B qTel T UraeTdi A 3res] Ae—dae W qafid Hrdr
2 |

8 HIe¥ &1 YT HIv - Hf Sifad B (S1R1T) iR Holi
@ IMMHR Pl S & T T il & 8 HIeR faAIE b
PR BT faeyor far 11 | et & 8 I, BR &1 wafaReii™
TG ITIUT GRT R 7T 37 | 8 W DR HT foraei
feT @froreme fageyor ff yad— fewaerier g’ )T
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fam 12 : YU Sha @ o e gl & 18302010 $Hd1 & IR GAASRTER e |

P foram a7 B | et ) & afroremaig aRomat & g8
Udr el © fb S99 Sdlgce, doiNge 3R doHsc

AEAYUl & | YATAER Sl & DRI BT [Agervor gaferg fHar
AT P 2T & Hed &1 $HdTs drel &3 $I STy &

TAT—3TETT AFUT ¥ e € | vad— fSwhacHieR srel
BT GRHATOTT IR R foram 1 2| e & 9 HR TAl &
Tl B C TYATE. BN IR o T8 2| e @
e gl iR wforereEa afferg &R RS
31f¥ere for 12 ofR 13 H AT TWQ MY & |

varere sfil @ @5 &1 srawiq] agrl & T

AR et Ua (Aot f2arera @t shiel © den g8 <o
Uf¥ed AR 9 WR IS & HRUT (U A DI golg A

31f¥rerdl 1 gA:fmioT foham o 9 |

o 3id 9 fFYaTel T 12 HIeR & BRI BT Bl Sifdd Bl
@RI (PR—3 ¥ DR—14 3N & ol o i) B
fareciyor Heerre # far T | S, & gRemdi | U
el & b Sraare Wi # +1re 9RY Saraemi @ aref S
TR S 2 |

* A D 9 IR PR & T & fold AR BT B ATHR
BT (PR—6 H HR—14 3N & ql | 1) BT fageryor

foa 13 : XU sha 9 o< el Sl & 1830—2010 ST & RTARIMNG 31f¥erd |
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B GF § ook UCihd  AlsSl  UATARIGR
(TAdIORIT) BT WERT &R fhar ar | aRemdr | aar
FodT & b 398 e 31y Ufererd Ue Al TS 6T 8
3R R S a1 frdh=1 g IR X &7 HaR 77T 2 |
9 @ A U BT Ufaerd ge I8 § df fad- g &
fererd &1 ggfiy g9 ST B |

* A B 2 WX BR & Tl RIS fageryor
(BR—6 T DR —7 A & TA A ) AR H 7.3
G —TH.0H. BT TANT B a1 17 |

° A D 14 MR PR & T (BR—1 I DR—14 Al &
T & ) BT G gEDI AFGS] vg FHEDII
frifesd Wivoremal fageyor fee 77 | s aRems &
i & —uafeReig sl &1 A R A
eI fAerY |

* 3id & 5 PR TGl B “C TUHAYH. BIGTOAT 91 PR
AR |

R 3V ¥arerear sfier & oiet T

AR 3R N[HT oS 39 Sl &I Sifthes Reafdy &7
JEIYT B D forg Uil b T ol T § AR g
fIeetyor BRI =t ReT B | UM & T HR B S e
3R Al ST (erFeme, e ween) | o fore v €
SPT fITeIor iR T BRi 81 &7 © | YaTeraR 31k Xy
STl @ Sfa¥ITal & T el Y 3R BIEpRY 32 &
fargeror 2 g€ IR fsar man g |

yfag—2a4
IR 99 fRHred A drdl—dTal drd Y AR
(@59, =0 31k B Tisy)

QoA = ol RATery aret & ¥ fa9iy U | fReeg arel
&3 H Pt Hre (1) WNrer 8k A afe T (i)
B! R @l gfte & &3 ART o foram & | A rgdierT o
TR f2ae 91el & fRRaTr (3600 HI HYsE T I HW)
3R HISTITNAT (3800 T ¥H% T & HUR) H i fby Qg &
(= 14) | Qefprfere AR gRad #F =N Warat & arfie
SAR—TG BT Ul oM & foy VeIvT dvs; @lefl T &,
BT FORERT B R G0l oiFanl 3 faeR, 2016 A% 12 AT

R 14 : AOSET B W A TUT Beg |

fora 15 @ fi:0. Ap==or &1 AIRIEG gRadd= |

faffa <41 & gcal & HROT fIN. WK T Ty
& | Ui BT AW STI—S[T ¥ 3R BIdT 8, S6H AN b
JATSIET & BROT 1. TR & Gh—<50T § 9N dalas
foxgeh = o fb wied, 3Rl &R 59 Sie W e
qTel 3 TRE & AN & URTEH, HIoH, b I8+ 3iR 3
SHfeT saRadarsil & 9gd 3if¥id 8 & BRI BRil & |
BT, TR H&R Tep M dTel TP ©E! & §R b 8l
3T & It ST SRR SR B SIS IR 171, YRIATe
IS IR A AR TR AT © | VT 9ardm 137 & o gret
DI FGT AT H SR BT 3IR Tl & S AT o 1. B
T AR & M- | STt B aF of Sl B |

B 3ffs AITHT IRITTNA UERid B & forv qaia ©
(fert 15) | o 15 # S T faga w1 gRaci+ 9ard @
b 72 a7 § Ifmads 910, Fdhsor 1899 TS /| IR
IfRT o 3R 1180 TSl /¥ HI AT IR AaH ®U A
FB5oT IR AT H 168 TN /Y IRIMRT 9f1T 3R 123
Uoll /A Bl BTEH & AR UR ot {har 137 |

&3 Il ¥ Al gl ® b wefae iR A

S AT THT H Wed & drag § ) =g Sl o
3T el @ ST b Sifds uareif & STel &7 Uab J& BRI
g TAT 1. WAl BT ICH ¢ | TN A9 My I,
WA BT Hab0l RIdaR 31R faca” & QR qardT 1T
& ST f |l # wie 9197 2 SiR $9H JTIUR &l S8 WR
R AE H QIR b O © | S9el dditd BH
HH5 0T SR A ¥ BT & AR (PR IS a1e faaR BT e




3T B IR I 91 <Y 18 & fob gafes fafafai & = 8- sl
3 HEHT § STAT | ST &F ¥V 9 8 & BRI GATaRoT |
A D501 FaA B TR IR &M 2 | 3D el Wi
HRT SR {3 997 # gy RdTer garaRer 31 iRer & Had #
IR ¥ TSl &1 98 S & 3R et § fbv 9% Ry orell g,
WGRIAR R AR & 78 ¥, I8 99 WY 39 7841 & QR 41
A, Hsor 3 HH BT U FeaYo] HROTR |

& JEIYAT B SN 3M-p 1), TIRINA B ol
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PR b A BT [ATATT BN & ATBR B ford foar 1T |
109 AT BT AR eI Fag-eierdr &1 fagetyor 130
TAT BT BN & MBHR @ ol R 92 AT &7 fores=il et
& @il e & ford fazeryor fbar am| |l femax
S M UTATA. & forg 63 T gt a1 3R ¢4 dcal &l
RARID eI &g IR Py Y |

SHguTEy, SIS 3R FHRHIg KRS TR TR
IAT—TEA JAUACH sl § UdT Foral & o u_adi aRM®

[ D I I W Y, T § ST DI AN, TR,
IR aiftiaes go9 & fog a®del &1 Sarm iR
AR, 3w BN 3R Sd & Sifdd gl &1
ST ST | 37d: I ST (§14d)) &I R® a9 & AR
. B A H Bl AP AR TAT T | ST DY ST
3iIR TIYeh PN yaTell Bl STl S & BIROT THT B HIAH H
141 BT DT BNl &, T8 WRIAR TR 7S 3 S Fe1 §
BN B, IE1 Alex ST MR fASTel a9 & ST¥Rext # UG
STared $99 SN b UgTer, Siotdt 81} foradl wigs Ugiferad
I (Terdioh) & wT f difeqd Brel B & Al B ¢ |
e |49 3 g & dd 3iR Terdiol 319 & geal & 984
31fer TRITT BT Y . UGHOT BT HRY BRI AT TR |
S I Gidl & JFrdl, YRS WeRl 3R v & o=y
AT A 3MTCT BT3B A1 SShN JATAT BTell bla- fFATAN
& W 9 IEE<R & SR SHAT off I8T © | RoRamar #
aTfie 41T, BT AT 0.691 4 gm/m” & ST b STR Uil
fedTerdl &3 & fipeas dwi JAT STl 1.40 U gm/m’
3R Geel 4.60 1 gm/m’ BT ToIAT H W1 HH 7 | fhv ),
Y&l b5 bl arg H 41T HH-s0T UguDI BT Wi H ol B
AR MY YRTRATT a1 YTl Ah AT AT 60 U
gm/m’ 31X fIea waRen HTed @ AFE W AT 25 U
gm/m’ X BT BH B |

$AD A, JelTs 2017 & IR &I AL &
SWRIA TYE & U Feld & a8 AR el 91 R Uh
Rue TR & T oY 3R 39 SRS WER & FHET
IR fobarm T o |

nfae.—25

agel Herhed & vl 3 s HEEE &1 uRad-reiierar
3R 3RT AR @& ¥l U1457 9§ ai¥erfl fewrera A
EROT ¥ SHST Hae

(11777 FAR 3IIY 19 &)

adhed AMGS, dlfcad AJUId 3R e gt @1 @fet
RN BT TAN R AGA H  gRaceierdn iR
3EETRI & AT BT AHSH B forq fHar T | 49 9 #1 &

T AT G W DR TSl b JAAATGI B ST DI Il
W 7 W /BAR Y AT W& 7| AR Db DR D
SRS ARG IARDT A TATGT B STHIG B &I BT
AT Tl §, ST fh S 1.9 M H  2.67—10.79 WH / EOR
Y T B 2 (Sf. Ioid AR, TIMSal, TR g7 fay
Y S1e) |

PR B ST 9 W H HU & 3N\d MHR # uRadHr
AT T Udh AR ferap=it frl o1 gfererd &I i3 faar
g | faf= TeRgal W X SR Ud BT gHT BT & 3id
MMBR & A1 Ul TeAl §, Sidfd b+l AEl BT MdR
fIURIT AE—ae BT UaT <ol © | X D g6 g3 I 39
Tl I ST B Tl 2 (1) S TR &5 § e Sl Bl
FHARYT T8 & HROT AUETHT WU 4§ AIC aAIG] Bl
&R, 3R (2) WieR aial (g JfR FTHaT 1aT) 9 M dTell
JRATCT BT qGT G HaTE | HEM U &b 32 gRI {+rif3
HaeTefierdr guR IR1 FAfed @il & @ids 8 | gaar
HagTeieldr 3R YARM & Rl ] & SR & gaai
Gl &1 uar fAaar 2 (R 167) | gadia Aes |
3ATTH BT HRIF 168 TSR a9 & 918 B fAR H YT o7l &

arfrer 1: fORREE Fedey Afea | el fadre
YaTE A= & 919 8 8§ Bl Ul

FAdT & |
Ba/Ti Y Ti cd Nd
Ba/Ti 1.00
Y 0.53 1.00
Ti 0.37 0.82 1.00
cd 0.14 0.08 0.08  1.00
Nd 0.36 0.74 087 014  1.00

3 arawrel & wra # uRac garm 8r I (Rt 1640) |

Ry TR & U dTel 91T § Ol & SMHR Bl faeredT,
' AMGS AT & YRAR-E BT JANT WIS iR
SIS JTa¥TR] & R | SIFGNT Udl o # T fod
MY Y, Ti 3R Nd & qeId) ¥ I8 T =erdl & fh 3Rd
AR H JAid & A6 968 ® (@rferdt 1) | Ba/Ti |
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SIS |IAT BT UdT aefdl & fOTIdl H Cd FH=<o &

3R FHaT 7<) H YA WA fAAIR] B IHA AR

AT TS TRE A FHST S AhaT & (o 17; smifaasd
ReIferRil & I~ & w0 4 Wga) | Cd i1 & v, Ti @ik
Nd TTfcdd Hb==oll & 1T BT HHASIR FaeT T 8, I8
39 91 BT RIS © fh HR9 88 A 101, HYIG 118—131
31 PNIq 148—156 BSIR aY Ugel & QR Biex el (g

9879 B R T & |

Hd WEaT () § uRadd ¥ wIeeitd S8R
SaSIId Tl & ATUET ARSI | TRade 6T udr aeidl © |
JTATE IAH & Yel* & HA A (TeX 7 H) | g gl dofal

o 16 - (Q) fT @R XARM 3IR XIf & 9191 fg—=R o & RT9 I8 uar Iardl & o 394 SUedhd wU | BIC adid B & HRYI

SR GIDII GIAAT © | () I AdGTAerd Xif, THIMSIRYA IR & & MHR H GRac o+l el & 3727 Aiad xif #

gyl BT UdT AT 2 |

o 17: W JEwRl & YA & WU § uge difcad dawson (Y, Ti 3R Nd) | Ba/ Ti &1 FR—NT JRI—Sca1adhdl &
foq gam 8 Wafds cd & <t Siffdas—uHifads Rl & 2| Go wWiads (Ter) | wIewid iR
HIASI I Tedh! & HTUET TRTET BT Il Ferdl 8 |
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U.fd.8.-3 : YbU D Yd HThI DI AT 3 Y-S IRIHI BT Hedichal

ufas 3.1

IR uf¥ed fFarad, R iR OF] EiR 831 @
U Iee, You fIgdfe ik wag & M @
AT 1= SR SRl &1 {eATd

(Gl FAR, $T97F Gicr, WL@.377%. T, & FA, D1
. 7ie7, 3 5T BAR)

feHTery, g @) a9 ST gdaHTer, St fo fdadfae
e T & RO AR & WRET $ A TH B HRO,
fARTOR a1 BIAT S R8T © | 9 AT & HRU Scq~
qired & URUTRGRY 39 YddATl & SRHRT § 31caferd
9P 31T © | &3 | ¥l IR R <919 T9 deb F=IiT &l
2 94 IF I8 YHI & U A b el ol | W UBR B
TpicId YUl H A e~ You Fad A & | 379 9
& Ud, TS # 99 BT AT A T 8 | TS H o g
TS BT HeT & R Tl ave & T Aff¥ed 7 ™
FHITR ¥ 9§ RaAdH1 o7d © | BTifh S99 ¥ B 8 Ahall
2 f5 TgE! @& 97 9o & BRYT 2, AfdwmaR fAade q&

UEd ¥ faEmE ¥e W R 9 e & SR o B |
FASH A B4 IR YU WRI BT AIdhA, g5 Ub &
U 3R HU SIRGAT BT TeM & ARRYT SRRIR
et € | &3 1 e u fagdfe ok &= 3 a9 & @y
DI 3 W FHSH & o, AR H. IR ulRem fRHATe™
3MR 3T & & # &3 U Aedd aar &l § (R
18) | @YU A B dTel WX BT AP oAb YT H B
arel SREA T &1 T & forg Tas Ao aRoT B 2 |
g fewarerdt @s 4 §&7 Y@ al &1 311, faad a1
37 gH YRy wHra-T

39 eI H SR Ul Ry & &7 & ufderdt fRerery
ITel TE (30—33° T ; 76—80° Y ) &I fdacif-ant iR qHUd
HHTIT BT FRITRE faar a7 2 | 2004 37R 2013 & 141 IR
uf¥ed AT 3 423 YUl BT S8 BT UGl SIRIT 1T $9
Bq dlsdvs & H g drell AR BT AN PR 4495 A
31fArep 1. 311X 4453 ¥ 31fd fg. TR & THT FAIRIGAT A

fora 18 : AIRYH. &1 &2 YHUT Tead FERT AR T 3R HLHR &3l H AN ST 38 e 39

e # & goiv U S |

]
5
}
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E
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fa= 20 :

= 19: WW|5H|M$H|HN eI — ﬁaﬁﬁaﬁﬂﬁﬁaﬁ1gos$wwsﬁ?1975$w¢wwwm

T B | g e ?rcﬁdﬂsdwms ﬁﬁg—wqw Qﬁ’\f\_rh—vr THAICT - H Wgel OR; THAICT: # daTSwsl 9R<; Yauher:
AT hreel URC ; WIUHCT: STl IRT; BUITE: BHIRG—aTT Hiee; THUTUE: YR HIee; il b qRIATHia &
AT~ wa%sﬁ?mwaaﬁm(eﬁwm 2000 & d1 ATRAE) FE G YUl D D51 FATH YOI © | 59 AFRS J
Wa#gmwﬁa@@mﬂﬁ@ﬁmwﬁlwﬂgﬁﬁmﬁmmzﬁ?ﬁ?w%(aﬁ'mamm, 2004) |
BRITER AT 1905 B HITST YU (THSTY, —7.8) 3R 1975 B [H=IR YU (THSII—6.8) B TUICR & drd & Ui fedrerdt
YH U SR BT T 7 | ITRYI—< 0¥z faqTST Y@T U ol | ey 17 8 | <1 3R & Sl 39dt § HRA &7 A §
T ST <1l 0T & 3 & =M R 77 3reaars &5 T Nifohed ) ST TR |

S AA STTE! HIC Tl 2T T8 S {6 fRATel) e el oRe (TAUWET) | TR0 @l 37R 3R SR STR & Svel—aiill g
S (@MEEIvRoTs) & 4 caeii<d & drd A OIRd] & | I8 TSI BIe g ®U J A [RHTerd 9% (THUECT) 3R SR ufdad
fRATera & <17 B ST &1 At Rerfa &1 fave uar <ol € | 399 1St BIe & A1 S99 & SIfSrdhaH TevTs 50 f) & | I8
ITET BT WL AR W BT S BT MR 2 3R SR &30 F IRAT wie &1 97 7fT 41 147908 /978 & | 39 BIc 9 I8 9
T FAdT B o 79 Al o (THRAIEY) RiR gferor g fedeme (TadlE) & e TAvad! #Q9 & &I STd § | 3 <Tall &
TEXTS DI ATHT UTS T TS § | (UTa=d AT 3717 |, 1998; T TAT 3T, 2016; Blesdel qAT 31, 2013; BTN TAT 31, 2017 B
qTE ATE) |
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(Mw > 4.0) 8 @ Ul & HRie SaRi T FEIfRa farar T | 744
fRaTer ove (THyedl) der & SRy Sit b fRarer
Afceld # aRad=elier & # <féor # fRAree wed 9Re
(Tauwe)) & A @ @ 3R T SR H el freaw
fecTiT (TAd)) @& A 99dd iR Tle @S & Afd
TG 2.5° | 4° ¥ 19° (BT T B | 39 3eza H udy
H QT STl 9TV 7T 2 FTaT TexTE BT TR A9 Ao d o<
(THATEY) 3R AT foga+ fecare (TAdI)) & < e
12 9 22 fHHT @R 28 & 40 fHH & TERIE BT B | 1905 B
BITST YHU & TURIFEe S 3iR 1975 & fh=IR & YHu
& iRed o9 @ "o Rerd ufed Raedl yada
SRS, ¥ STTHIT YbY DI FHIEGT & 3Mberd | I ual
Fordl & [ fUsell IR 9 39 dF &I Je I8! ge1 H§ o
ol (el & 98 fHfed ol AT 1-1E+28 SI8—0H! /¥
(=1 19 Td 20) 7 (3—5 HfAwId) 37 WX 2 | T TS U
Terd & fos afe wfasy #§ qey SR ul¥em farera o ordr &
T SHDT T Mw > 8.0 B ITRIUTRT BT |

Rifdws fewrera 4 Igqe! va.@.949. /V0.3. .09
fawrera feemsil & g4rer

ARG & ¥ e RATws a9 & s 9T+ Rea
YUl WU ¥ b e Rafded fRdred § yadig a=a
P TABTH / THBHUH fIITSTdh b=l BT AN B fauy
<Rredr A iR ga—¢R) IHWIDRUT BT 30T T
AT | I &5 IR A RId 937 =9 &0 (W9 5l ORT
(THRATEY)) e <faror # Rerd #49 arwg! OR< (THEIE)) AHd
3l R WiT a1Ss! Y30 & §19 TSl & T I8 /O &
Ry = Y@ 2| S 9¥ & gerad YHH fbe! B
THa PR & oIy o716 sifsd=s YHHia el o AT
ST 1T, ST A 66 376 UTERTT ATl favHa Riear Ara=
g Y | AT, TS0, SR TS, @ Q9. Q1 AT
=Rl § Wit foreres ool | uar =ear 2 f6 =
Dl & (TAATEY) (R 21) @1 SO A N@r #
ST IHEHT & wWRAET Sfee 8 | BTeAifdh, THIE
IR TS @ 919 Rafddmd & di wiT 6 g aRemd
IR @I & S0 AT fApT & ey & | 89 I8 Y
<@ & fawaaRimdr amed 06 W 3 9. @ 919 7 IR I8
Saae gATHRoT & A1 IR AT RIdar o R gl 2,
9 a8 uar @aar 2 & I8 W I uxdl drell
favaaRed 8 | 66 fAwHaRiepar do=i &1 ArsfeiT | I8
UAT T © b T atell IRA & Ga—g81 SY™IHRIN IR
A 180 W @ # IR SR fAweaRear amed

=13 ¥ 2, Ol 3RITRBRB JaIg & IRIMHEHT SR
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oA 21: foTeTs A9 @ S5+ =/ (T) T899, TR 999 &
| He R R < "ed (@) e iR fRe g,
farorre eRiEfd (BWR) IR wwifta () <)
AT I (319) 3R I (SFS) TRITHY () aTHY
BT TUATBR BT TR (3) FRAT Tof 3R Rl TRT &
3 (Tw) | w1 &1 AT @1 fE (Sh) Ffe aren
eRTA, o R AT T 9118 78 & o1y 95 mfrera
HHTET T YT 7T © (V) FeRex fageryor o1 fora 3k
W USh A TN | AINS FARME B &7 Hem=
TAMDHR ST 1T 2 | (31E) &R faver | aRvomHT &7 wite
M W cgE—ar fovrs fagewor fear |
IHHEHOT & 1 dAarg o el el wmaen fafded
fewTerg H oot gdiaxor faniel (¢) ®1 SR facia 993 (dh)
fafafdse o=l B 1 (39 fam & fdramert # 971 & e #
AR B UT6H 59 Aol & 99 HEHRYT DI UG) |

faars <1 €, ST ga—gR) SHUIPR IR | 48°fSH g
DI AR JH=0.6%1. BT FATH faTHRIedT A 2 |

25 34 2015 FYTT BT B GIT ATTGSI BT SHTHAT

25 3Vt 2015 Pl BISHISG, TEX & IR UfRFH 80 fhHl WR
AT & fEETery # fAATere N Mw-7.8 <IEdT aTell by
3T | 39S 918 & SICHI § A U 12 {5 2015 DI Mw-7.3 T

Fed & fIHR &I QT UHRT BT T < 2 | fhg, Jerervsd
P IR SR ded & fAadfe PR S )T § A6

SICHT AT Sl T & HIGHIS, AR D I TG b
AT | BIGAIg, WIE H ol bl T FUTed BT 9y 3R
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Caolcarter of Mapal sanhouaks
o 20 Ape| 2075

Evbvwmibar of His sl varlhguake
I0SMEIR

-

RACT- Main Cemirsl Thret

MAT- Madn Aousnclsry Trrest

FTOE- Joulh Tivelan Delachiren! & yalam

o 22 : BIGAIS & U YHUI BT ST TS (AT &1 BT

qhY 23 | Felcl Miell H SRS fI=T Heor

S JUASITE Al U3 I 19712015 T B YISTRID YHUl BT ST <201s TS © |

D d1€ B 5.3 3R 7.3 S 7 B URATT & 7S HSH! Bl
e TIT BT AT TR B aTel IR AR &fio fAaais &
fuiRa &1 & o far T 7| @reArg, e @
o, By # Rerd @ R 300 Hiex I arfdid ey
3TETE & | 3 HIoHIG W IR ol FLRh i & Ml
R GIgc BT YT IR JVIRAT I 1o yrfad s |
PHIGHIG T TR Tl [hY MY TR & TH—AALT & WIgT
A A D UTHAB! D TUET © ford WIge u9E SR

Fofed axe & ford frar Tar | Heifda Aa WagH |
fAf=1 QI AIE St BT b R & forg sad! Agifad
WagH (7 OISR, 78:4997—5009, 1970) | Joo= &l
TR | JET &GS ged (STR—aferT iR gd—uf¥eH) 25
3 2015 & THSTCY—7.8 dTel ~TUT & YU AR A d]
P Dl B AT AFTGS] B B & oy FANT H <RI 737
2 | Fagh Agifcd WaeH A i AFGsS] A fcrael H B4,
qHAi amgel, iR W Bar 25 ol 2015 & forg

IR iU & UHTd bl N fHam Tar | erdd w9
IR MARY el BT M Wil (1T,
96:2165—2180, 2006) ERT G T3 Ufddd ddiid A
AR A & ITdeT BT UTAAT IR fBar 1 Q,(f)=68f
S FFAR UM P TN HR Hlodlg, T R R
aRAT I[UTERTT "edh (Qy(f) URDiord fdhar Tam| wgehd
YT dh-ld gIRT UT< e THTd 31 IIRAT &flvrd
I Bl WdgH H e YHTT 3R VIR &fvrT Bl

TASdeg—7.8 YU & ol HHIT: 487 TR, 596x10° SR HHAI
31R 37.75 faHl, AT 12 A5 2015 BT THSIR] —7.3 qhU & ol
1.40x10” ST ¥, 44.7 1R 3R 23.90 fbH), (R 22) B 1

T YH— (a1 T GeaT BT 3THAT

251 &¥I BT 2837 UTAHGH—aRIT 2T 2680 fEfaaa—a=
& M FHA™IR UR U UUe! &I U {9 Faem 4
9T B JATER W 20 B TERTE TP 4—9RT BT Aiedl A
2| UEdl TP Sl URd 46 fHH TR 9@ O 2

24




CaET JATELT SR UTAA STATNLA BT JIRT X &A1
TRAT R Tl TRITHY SR A WagT DI AT &
HAEH H 4.0—5.0Mw TRATT &1 AHT H 11 9299 Ul &
HHI SITET CwARI T AT SITRIT -7 | AT SR |
T & DI Y. GARAT -1 o ford Ared fbar |
AT TR AT 9ROl 3 UaT <efdm & & f2amerdt
839 @ UN Udel 9RC Wlec &1 fh-mfead saRed 7|
TGAT—GATS, fedTeld H Sorell &F 3R I=d BIV qrell
afd e yomell vedt 2| of: uRvm fhfedd TR O
fagia &1 AT FRAT B, 3AH R RHTeT geiad
(TATTE!) ToTTell & HIaR T8 fhar & aRomAwasy e
Ul dTell S8 T ST o & |

ufag. 3.2

gdf fewrera, SR uRew wRa & R ardt A
Houu fagdfal ik ol @& " & 9= &1
CEELL|

(feefly @AY 76d, cqoild &N, TRI FAR 3N
37eII9HH FIHIT E)

Iou faadifral o 3ftc | wRa &1 ISR Y&l &F 98 &
|Afha & 7 | 39 &5 § T 93 &Y, UH 1897 H Rratiwr &t
qPU (Ms 8.7) 3R TIRT 1950 ¥ T BT YHUI (M 8.7)
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(€1, 2001: HATA, 2008) ATY | 1950 HT YHU 3R THD IS
T B3 FCH JATMAA UQ¥ & R Jd § 7ggH By MY |
feHTera & 59 91T H YU & &1 H Ps ITHTADAISI o
B fHaT JAT HATA TAT 31T (2006), THIM TAT 31T (1997,
2013) | IR YHUASH g (ST A AThST Bl
TISTATE BB BT YHU DI TN BT TINT TR 59 &
H Yd & YbU BT AT BT | WHAAR R RIaqimT—AfdR
TSR (olferay 3R %31, 2009; HAT TAT 31, 2006;
AT AT 3T, 2013; FIRT TAT 37, 2013), WRA B IR AT
&5 H Bl IR qHY fadFal R &3 gy fhy T 2|
qAMY, §9 &3 B &Y [dade! IR 3d W e &y
ST @ STATIDHAT & | THRT URATE © fh Srovmae uaer &l
Rt a1t # dfes~ g Y@ufds daell sifdms! & TN
PR YATT W1 BT A fHy S & ol 10 9y
RCIF ST ST | YgelT ¥ ursiiare orr fRArer # 8k
3ifoM ger S, S 6 T & U © g8l erfua faar
ST | 31 Y I H ¥ B Al UG, dlelTT, T3 3R HA
grfeet™T Riai, #RATT, Ricell ik #aT # fo 23 # gwifw
3TRIR TIIY SITY | §9 &3 &1 Sifed fAad~e |aeT 8
@ oG T TR W & M BT Ao 39 THR
g1g 8 b A9 hred 9Re (THUHE), B dovsNl oRE

foa 23 : o 9 srovTrae wawr @) R |ret H fud fd ST arel Y@ FAT @) A9Ifad STE (efTel FeIon) T udT gerd |
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(@), 39 Agd oRe (TRHIE), SR fefSn—gfiT g
9 (@EEvEYe) & Wsl B Wl B | IMSegaeiS Bl
RAg—|ITdl IRGT IR S RIS SIS gaois) &1 U gdi
fodR 97 T B 1 39 I B GRYAT B 9IS Rebis
foy Ty fTea ser & G fear som arfe
BSOS e AR 3T &Y AFGS dI IUET &I T I fb
3T & ST & YA B |

UG & SR, $9 o8 9 Wafd IHaRI ITd
YBTIRIT / AUBIRT AT | TUhd BT TS, 3R 08 sTed~s
JHroadl A3 (@idie) @ ¥ ufear g & 2| 3
=1, 89 39 AT Bl T B SHTE BT I BT AR G
YRATd STEl TR fUe iR ge At Brd o |

ufae 33

fearera wed uve, Sal—smdl 3R T o, YT
¥ &7 3 H U SXRI BT GH, ATHR AR e fIear
(QMR.SY. ¥, UaIY S1aTd Ud Iq=Adl daeas=)
fRHTET 31 & FHIAR T &l SrdTesdl # AT wed
IRT H B3 IS JHY 31T & FTAD] IUBRIT & SRR W 3R
vfereTRie deral | Afdad fhar mar 2 | Y&y & aenfe

AT =T IUBRUN & Jd Py U & gl Pl qAHSD U
A AU fHam 7 | 37get Ui 3ifierd ik fagRor a1
AT S8 @ BRUI, Yd $I TRl & gfed 8 &
| 3R upfa # ifREaar o Refa 2, 59 9x1 o
IS JrIwoTl & A | HH f6ar S Fahdl & | URT
fIs¥ el &I SMATIHAT VA THSL & S Euel U
ey U ¥ weEyel & R 2041 9T # g8 WR W
faaRer BT 3191d & O b ds1g Y I¥1d & Sl [
1905 $HII HiTSl (RHMEe U<, ¥Rd) &= AR 1934
gadl AUt fI8R @& Y&y (T3 24) g1 afowa S rsl &
9 TSI & | MIRI SRR SR S0 SR WAl &
3T dTel TAUHE! & M-I &I SITEl & ford &=
YhU SARIAT BT MM B & fordl foh B Yehwa 7T
&3 # VeI @l & T BT AT B Fgayof & |
gAD ITCId], argdblicld YHrd MSpId & BRI I8
faeyer Sfasr 81 Sidr @ O s 99 W) fagRor &Y
HHTIT BT Ul FAdT & | BRI S99 © fh 89 BHeiid
J9a &3 (frF 25) H g8q WR & [dQROT & AT
IFaDhd Hied & o A WDl W UHIRG YR 4Dy
AT Tl BT Ahol & | AR URUM qadd § fh

o 24 : B [ 3T & TAT TAYH.EL. H Wedh IV ST AMRIS | WiEgel 9 § qd Wed! B SR

Q) BTOIGR 1) WICQR ) TSNS ) HIell 379 ) IAYR Tal, Th) ATel e SfY) IFR

(RHR TAT 31 2006;

AfeTd TAT 3T 2010; GTER] 3R STITISTUNGHG, 2013) §9 UTS H 39 WX Il &l 78 B, aﬁ?wﬁ'aﬁﬁw

Y P TWeh W TIMT UL |
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o3 25 : TAUWE! H AT WEHT UR U YUl & YA (FAR TAT 3=, 2001, 2006; AT TAT 31, 2010; HATSRT 3R STITNSTUHA,
2013)a7réﬁmﬁrw%ua—?rwrmvawgﬁr am—vrﬁ:—mwaﬂ?ﬁ’d mewaﬁaﬁ@zﬁmwaﬁ?ﬁﬁw
PIIe axTet fay 7Y 2, R wiiiedr faavor yerl MfSarmTe dretie ¥ e a1 & {59 o siasifaTd AitedR
(slTe MM, 2009 T) BT FRANT AT ST 2 | e TS+l A 1255 ., 1344 5., 1505 S, 31R 1555 5. DI SIHIT ARG B YU BT
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fora 26 : (FWR) BATETT Hred oR< (TAUHSD) § Wadh a9l |
AT B A FATRIBRY (HX09 8 Mw) 3T DU §RT
eTferoReT STTET T AR | ST 3T © | &R "isol
TE ST W YU @ g1l 2q & R drwe~
JfaRTel IR ArSe fhT Y 5 71w (1) & et enRRa
A ST AT & | GROIHT | U =efdl & fdh 1344 8. H 1Y
P UfTRING YPU & RIER Bl gel § did Hd
TG &3 & UfdaH TS H SRR g B |

HAIAT ¥ ¥ Did YHH G &3 DI UReH |NT

UfreTRie w9 | TS 1344 941 (R 26) U & |AT H
fadiof gam 2 |

ufaa 34

HAS 3o & IR IadisT U (TUd)) 3R
e ed g% (TEuwdl) & 914 Faceeie -
ARBIC TS fawr &1 ey

(@Y. %1 SiIN = Vg 9I1%1)

AR H UEUWS | oW BRI dfd w@dfe # faeRid
YATHITD! BT FH THT TAUHS! H HUR B AR S |
TATH.EL & JR—UR $HA o 2T didd b DI HdTs
JAFH I¢ Wl T AN M IR OH  FHaw
SRME /T / et T IR—efR Fehl & iR R 3T IR
H I8 B | ge <l 8 | <l TS 39 T Pl R AR
RIATH D A, S1.8.TH., et gedl for oiik a3 4 fiel
TETOT © | GA.UB.C. 3R FUgel—fIdTel oRe & RUR |
3PN HIC (WG WHT) TR AT Fiar M1 8 3iR
9 @I H 349 <1 &t (ot 27) & 19 Savmg fegar 2 |
fewTera ¥ U STRTAl AT UBTS] & 419 & GBI dl g Hel
S 7, S {6 S fRArer siwd H uRoml fdeR &

IROTRIEY 99 & S {5 ST @ 3R B arefl aeT
&9 YoTell # FARING Bl 8 A <eiakid, SHET
FHIAR fquddia Tnfe, awfafa anfeat (Fwer, 1972; Rig
AT 31T 2001; BIHR TAT 3=, 2007, TRATT 3R °d 2007)
g & | e gRar a1 Rrarfore doc @ wea sidquddia
eI P TG FATA HIM AT VAP T T
(arfe=aT, 1993) HET AT & , S 3eTJT H FABT AT AT
HEMT € | didTs H ATl g8t BRI 60 fhHl ofar & 3iR
AreTE H H9 6 foedl gd A ufew # IR W gd #§ 9 gIar
T3 AFE & g4 9 ulRgm # 7| fudfe Afd 9 &k
RIATHT AT I8 IR H Rrarferd RS 4 sneg ? @ik
IT AUGA— TSP IRT BT Hedld @ld aaal & AR
<feror # <= Rrarferd us1f$dl Tauwdl & WA o &
BRI € | 39 G SR TaUheEl ¥ Sl 41 gRIY offell 8
I YT AT & b A IR GH RAATP A H U8l Dl ©
A gat A1e @ S {6 U & AEH dTel 91T & $UR
I3 B HRUT GRr0T af¥em @ IR §$ 1T 2 iR I8 I &
AT ¥ BIT BRI IFFIT A1 & A1 g8 o & | Hareias
|Ale 9§ I8 A B AR 7 9N DI 3R S AT 2 alfh
31T # U Hred RYT & IR—UR 7T 2 | Rrarferss wsifeat
@ WEA dTel 9T # SE-AS SRRI H ¥ U 98 T ©
RTa¥ I UdT Fofdl & & Taume! & A0 SR o &
IRUTHERY HHT & fFIR &1 IR fAdR & o1 9 &
PHRYT H&I T SHWR Bl 3R IS AT © | AT ool &
e T # o o aca sremae | enfie w8l foan
AT 8 SAP! J& &1 AT el & R I8 ol AT Jel
DI AR FAIET BIKT © | DA T4l & FHIOR AR D & §
TSl & BRI afd e | Su Riarfeld &1 g
TgH A TH g1 FHE @ T | AT AR Sl
TAUBEl B BRI dfet wifd & G godb Tel B, U Aig
TIUHE! R gl & ofard H 99 © | RFAQR & e T4
TIUHS & UR S & 981 SR dl 3R 7° 3R BRI 10 A
IST g8, TAUWE! & ST dfdd il & ol | s 4
Ul & JAAATG] TSI Pl Fabl Tawell H T oI Fhell & |
Rrarferd & e @1 s ggr Rarfoe agm ad 4
TAUHE! & GAA T4l It 3 10 I 20 # HUR el 8 2 |
faadfte foramefiadr & ufd 9ge Hdgreia & iR I8
fqaciTer SJael & TR fh | | fJary 2, BT oIkt
TSI 2T 3R BICI—BICT STAURIS & acHI FeTTT &3 H
FY AN B F81d DI b B FR—IF0 AReN <@l TE 2 |
HERUTH ¥IC 3R ISeT A4l DI Tl H A Al aret]
I8 81 BICT STAURIU & Sil o AR TR e AT Y@ §
TE1 & | HSRUTT A FUgel—{SHIe Ive & FHiaR g8l
2 o f A =1t § Sfrgd-—soR ufdew # 9' ) 2
AUGAI—SHIAT URE T8 URT HlIeT © Sfel (ol Rrareld
BT IS BT IR & S8l W RaTfcrd 59 TS 4§ §9 S8
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o 27: BIATTE 3R IFTR, HATS, SU—(2HT & 419 RATTAT hreel AT § HUR I3+ & URVITHRIRY AT G D S&9d DI Q1]

AT T UThTS |
BT R AR Blee 21 39 =] B dies A

QUG SITE 918 © | HATaIQE Aic, Sgal die, BiaT 4le,

RIS SFeIfRT & BRI 8 Idhall & | IS TS

HSRUMI AIe Y Th AT 8 I8 A g 5 foey e &

STHTITAT AT, 3R GRT e 9T 9 9R1G Sl fob AR
& afRgd H iR IR & g4 H Ra=e] 74T 7 vaune! &

gl 2 | 39 URT & G- 989 BT R i SR
e ST 81 SaeIfd ufohar 81 Al 8 | Biesd H AT
HTee HeEl gHae FUgel—ladre g A e gg Ssa
ASS! Sl fh MR- SR ASh WS & U © d81 <!
Te | SN U fadR & R die dRAT A< & U
S fb SR ufRFH—<f@or gqd @ 3R ST %8 59 9 &
IR el gEchl 2 | foremiRar |re ¥ sfge § 90° W 7
I3Y, JdTe ¥ Ig S—Y YdTE 8 Sl & | A8l Al 3R
BTl TS RIamRY TS T FETABY & ST ST 3R a8l &
3R HTET (1972) FRT =M TN AR fAadi~d HIR
¥ HatT 2| It &R Ueuwel Sl A4l & di g H
FHETIISI &1 T Fefdl § oid I8 YAELEL, TH—S1.El 3R
TE.U%.1 Bl UR HRl & AR STt =97 a1 ar 2R dfet & a1
iR gediad <ife § dH0 gid B 21 A
AUGeT—{SPhIel &9 &1 # PRI T4l Heard § Hl sl &
SEfd Ta.UHh.El § I8 R o1 a1 b FHIT HhYl Bl
2| IRR TR S 4T BT FSTABT 8 S I Y S9Iiehl ©
5 T g1 fQadfe = gefdia axdl @ ot
IS & [edld 9Ie! ed AHIT 81 Sl © | AR &
gd # FHd Bl T 91 F BIer 91 999 @ foy 9

2R afel <l # gHTaR =1] 3 HeH b € STafd aRT
P IR S IS TIERAT & | A STTRIY IdaT Wil §8ol 9
R & Fifh Taumel H SSM & URUIM Wwd USTS &
T 9N H ol URIfedl @l drechl €| Fc Y Co—He
YAGER o9l 9 TAT Feldl @ {5 39 SIERme & HuR
9o ¥ U I W wU W URUFd IR<l TR 98 <&l o |
AaTelag AIC ¥ I Udl Ieidl © b =1d B SITE H HUR &I
3R & &RT B 7T XA © |

ufag. 35

FBTA—TT—ar Afedl & g Sax aRa Su—fewrey
® g+ U sl 4 IRAd! dIbIR Y ST I 3R
afera Saetfraa

(Sf1. fblerg, T, G¥er Ia¥ 194, T, 11T SR 1.3 3T%.
)

3.5 & YAUHhl & A1 91T Bl 3R BIefl < & i

gqef deTdhen Jandfa
(St fastfora sifv o1 gver)

T4 ST dfedrd 3R S ST AEw QUi Janpiid
RINATY & R srare Wgfg 3R Herd & e a1

TAT T & SR A [ 3MMH AT & RITahT IRINT Sietary
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qRecH 3R N IR fAad=e g1 &7 ST o &
foru fopar SIram 8 | PR 3R Blell <) & 19 TIUhe! &
AT A Bleed b fhar war| el Sewd aged
HETh ST RATPHI BT LTI HRAT AR Alehd gt &
gl BT TS PRI 2| Wed Fals FaAeToT v IR,
AR, AT 3R T # fAade &R gar
TR T B | 9 e TRl e e R &
o e gars ddevT axA & forg g el B g @
v fhg T § |

®Hler g

BICT A H Hg 3P IR faad=e faRmyarei & g
% foRl wIelpicd AFREI, W gedl Rl 3R wics
Hr # FErgar et 71 dier g7 SR uf¥aw—<feor gd
e & uftem § &R 941 iR gd § IR & d 9 49 21
BT 5 Hefl BT & | 5 ®I Sid drers dare 5 {2 1 g7
& IRl IR Rarfeld Ugrs & iR s fedwer g & |
A1 IR H et Rrarfors S € | g o <ferof A
S Rrarfeld S 998 § X@Ifhd 8| Pl g7 4, IR
T YR AT It B, S99 9 DIy 3R SHANI STH1d
B & AR ¥ <@ T | Y SHE SR § Rrarfaa
qeIfsdl ¥ Mded € | SHANT 991@, §F & Jdi 9T 4 g,
oY IR &1 1 U e, acre H I8 STH1a & gat R
P AR I8 B | DICTETE STHIT SIdT Aol gIRT ST fasar
T, IAH H T8 STHIG B e fhIR & FHiaR 98 2 |
QI ST ¥ S 981al & BRI SHANT STH1d & gdi fhe
3R HICETE SHE & UREH! fHaR W) oddaq HR AR
HiAD JfeHIN 99 Y & | dR T4 gd oI AR RadAsd T8
STafe Sg@T T uf¥ed &1 R Raws T 3R uRT®
QRI—ATel STH1d & fhRT TR AR 81 T | 5719 H dHerd
P BRUT T3 Wk BT AfSHr a9 T | SANT ST
H Uig WRi B Ifeer <& Y € Safd preEr R H
T WR P IRH B <E T €| SHIg & Iradral |
TATIT Hbs, ¥ AR Dgs ©| 3AH FOB Al DS
STTATPR TAT BB TN N, RIATES ATBR & Db, TS
TP SR ¥ S AR el B A FHIA ©U H 3B T |
3 SHMEl H qarcTIge, IR YR, BT iR BrRidrse
T & o f 19 @) g g 9 oY | 39 oW &
BIclid & ford IMTATS & T DICET™ AR SART STHIG
% SO f2l & forg Y & 3R 3777 faveivor a1 <eT 2 |

ST & UTF & 9RT §, ST 3 G99 Sal dfedT W 40 Y
oo yefRfg a2 |

VAT ST 7 © b Tau%h.El. & A drell UsIe,
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STl B g1 YfAHT & [arg iR Jgsiel & yAISHl 8g 90
afereTd SMaeIddr @ MY g A B B | TyEdet &R
278 Uul I GHIFT O & T fofg 7T 3iR ST faweryor
PR 3TIAI, €T 7RIl IR ReR FHenf=api (9°0 and dD)

HIROT BRAT BT | BIAIb, Na, K, NO, 3R SO, TFHIHI areit #
S B BT g9T8 A MW &, AT 41 371+ fafera ufshamsit
B AETH W 8 STd—as & d19 F gfafshar & wRor sirar
2, OiT fb SRuTTcad WIUss @19 W Udl Teldl 8 | Ugel af

BT I ST T | RIS B9 ST b = H qred)
d@l Ca-HCO,; Ca-Mg-HCO, 3R HB SHTEl TR Na-Cl bR T
o | TTEY | T U W HH ASDIdh 50T 9R1d Ig AT
2 % 31 BT IR IRTRIAT & BRI 4 & 1 & Sl A
BT G el & AIHRYT IR B T T <8 U i fohar
T BT | (Ca+Mg) : HCO,, (Ca+Mg): (HCO,+S0,) 3R Na:Cl
& o0 ShHeT 09, 0.8, 3R 3.8, W 5.7 B IS DIeb AU A U
T & T S T BT JATS DI+ Heres Geaaan agHi &
e, faRiyeR gg™l @ T4 # fIEmE damie iR
PIedTse & god /o & BRoT iR Rrarfers @gmi &
3R FareTTse arel fiel # SuRed MU—TAY BoswWR &

PR Al ST D AU A S & STdfh AART AT
afsrarell | T & RrH & A8ge 3R MR &1 Ao
31fSres BT 2 | S & & {B T STl WX UhS AR
AU 011 bl AT faed TR e SiR HIamsyd @
HThT & AT 318 8 | aredy fBarerd H S ure R |
R B AfshdT [ IRE A HRA B <feror uf¥ed & AR 9
B B IR 91 & &5 7 39 Wlell 819 BT 31UTd 0 "0/0D
2 Sl I8 gurtar ® % RenE & SR o 89 &) 9 @
A1 ST € SR B ¥ Ugel |19 999 & PRI Bl Y
U & FERNDT & 37 B | ST | U B S &
SRTH 979 T PT SIRT AGAD I8 © (b 60 B A1 S
ST 71 31 SHY Sl Ay 2 |
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g fa=ir= HATT &1 grAfora uRArs=r
Jg—yrdafere YuIfdaa dgendr g3, Tedrd f2ureay
H o qdqad ATHE

(R FHR, TITH 3190, IT5Ad EANNGBT SN GvF B 1T
i)

fUsel 10 9uf ¥ 21fde T | g, Tedrd fedreaa H fafr=
JHIfD! IR A g™ & uraell & FROR A9 & |rer
Jg—ITafTd I JeRmer (THdisnal) ¥, srmgfa
TN fHy O 2 €| IT QRS YHU YOgES el
TN & T BRIHA $ fAd gl A= w71
ERT AT URATSTT & ATEgH I SAETET A 5% RIfud &l
T 2 | b QOIS el ITHT B oY 99 Yol oI
R HIHH (G 37R STet (A= & A1eT P ARE D qHIfIad!
Hres o f [fpa 1 Rem), gy, fage ey,
Tocd, guC! fapfa (Feedl fSHHeM), Yhur Hriesl bl
oA foham T 2 1 2017—2018 H fhQ 7T BRI &1 fawqa
IEEAURICACTIRIDI B

vadisfisn 7 <of &1 15 Gerad Tfaar

THTSTISA, g7 & Ted! H | WH T B &9l PR & foIg
fefSread @Mt @1 venfud fear T B 399 dad
T 3R &1 RAT BT AH el & sfidwe Tof fhy
S & ST fb 9obu I Usel, U A1 3R 3D a8 &
Racd=l &7 faRelv we § 98 FES B & | qHHE B
BT Np AT~ TRiene= (Fiofiv) o 36 # goiar T ® |
39 TCT e #, 6 BN, 2017 DI U &1 AT SGUART &
|IRh by, DT TSIy URATT 5.3 (TH T 5.6) o |
Sigad ged YISiT A9 0.2 ¥ 29.2 TAG & 419 # 8IdT1 § |
39 ST BT JART fadrd uRad=ii &l dairer &= # foar o
RE R

givgler 3iv qraraver srer de & fAf—1 gcal &1
G

2017 & IRM THGSIST G & U™ &I & S8
(PIIRYR 31X STRYR) W fAfi=1 AESl @ |aq Ser 10
iR 68 W DI TEXTS B &I 37T dRAIAl H Tof fhy
s gRads & w9 # for 37 # fafa fod 1y | werrig
TRAT TR AT Ul & TR & T & a1 &7 37 (@) #
Ul Bl WY gRAT <25 T8 & | ATl IR BT IMHR
TN & URHAT ST fh 3.0 3R 5.6 & 19 & BT ST 2 |
9 s R $7 GCARI & IR DI YHU FADId TGS
AT T | DY B D § DU F B el IR Bl g

w
o
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Magnitude
S = N W R &N
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Pl o e Al aY ¥ ¥ ¥ ¥ a¥ oY o o) A
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AT E TR ST E T T E E TR T TN

ot 36 : THAIoNan, g # werh TRE gRT <t fhy 7T ey
P IAbs (V) of9ad g BT Wih ATews wrvT (Gohv)
@) qFT = A 0 (@) YFU AW B AN iR
RIERIE

qreft g /AT, S 6 et iR &Y & B A g oiel 6
SHPHT A Tl © AT YU & ds bl QI 9671 R I
gedl © | 391U A9Tald &l R FIRH Tl Bl IR FH
BIaT 8 fo® fog &y &1 G 3rafd &R 39 31 W)
arferafad aRad= @ amreiadT o1fdid B & | g ik arit &
XS B I BT ARG uRacd= fas 37 (@) ok fa= 37
() #H Heen: fa@man 1 7 | IREId & ok 9t Wk, IR
IR, SHIF & 1T BT dIIAE &S TERIgAl | AT 34T,
RIS BT ATIHT AR IRIIATT Ta1d & 3T BT W S &
1y R far | guiEasr, S & WIdR & Tl
ST BT UdT T ITeAT R M BAR THT BT et DhRal
o7 | 39 I STeT ¥ A I8 T ol © b el & v #
I8 8 AFel 3G off Fifd ARy Sfafd & IR gy
aRac g 1fd § gafey o It g9 T8 | Ay
Ay & IRM, Jells I 3 H 9RI auf 8l © o
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fora 37 : 2017 ¥ g THUISTISA & dIREIel SICT Bl AHRIS IRac
(@) qHT DI T AR YHY & B F gqDT 0 () 10
0 B TERE W AL FH XS (@) 50 WP TR W oA
XS <@ 4T () STl W) 7 gRad= () auf (Tw) 30 #
Y TENTS TR ATIH () 50 HY BT TERTS TR I (T)
qgtaRvfi garg (@) gafaRoi aros (1) 10 T @t
TERTE WR ATIH |

PRI FI SR P R & d1RY BT I Fell STl &
Ry ST I T Wk S B ST © | Sfry o9 arafy
% SR Searaa 31ftid BidT & 3R 9ol Wk 98 Sl © |
AR & ARGH § ST & A1 ST Ar997e 10, 30 31R 50 H1
DI TERTS W GO ST & AT HRIG—Hd Uh T &
BT & | 9RO IaE iR qaifareiig gara & 2fS e vy
H 9N Seaae 8 § 9l fb WRER IS g9 § SR 4R
fafeor | 9 W R BIAT & | $9 &I AMgs! H afya®

fafaerar & 4~a|i & gl &1 udr Ieiar g |

39 AGS] | 31 I JTRT D IoTg A T B
3R YU Afshaar 9 s fawTd uReci &I Mo &
fou e fioy W gofi R &3 SR @ e @l
3T Bichl & | o 38 # @i 40 T o1 g0 W= Rerd
5.3 THSI] & AIedl & Hae H URacl bl Igar- & folg
2017 & STHANI 3R HRaN] A & A5 65 a1 &7 srer s
38 ¥ TRIMAT & | 2017 & SR 39 & H §s Ig A AR
gl off fT9®T 39 S8 W oidad ged R UIoiiv {149
29.37 TSIl 9T | $9 &Y & 37T ¥ Usel, P9 10 a7 T
g # Yo @1 fdwar o wgfy &1 uar wern T g
IR—ER TSI §s SIf 1 YU M & ol T A NI 7
QT Ugel 31U SzacH WR Ugd T | 9 A 1
g5 =181 o fohq 39 fasTfer qot uRads w7 S et 2 |
P 91 YITIRONY T91d P IR D A &I & 18 b
fazeryor # g fqwwfa @1 <fierdn gedl & | 3= auf B srer
ARG & 39 STeT AT @ AT A udl godn & 6 98
oy 9ga & &9 T | 2015 BT TS YU M e
qTT o 3R $9Y 3Afdd <R T iy gof gReds e
3R ST YS9 a1 H 81 8T |

gaBIT STCT Heror

TETANT qHU & ol A< =7 A (JUiih) &
Y—gRHII SIeT BT favelvor fBar 1T | Igfeed g™
RATe @1 faRvaRl @& MR R W@—Imaifod fHoias
(TR HOTet & U H YU BT UfhAT BT ADGR, B A
P haed a9 BT 3Mdferd fhar war iR g9 fos 39 #
TUAT AT & | S oIy H eR fiF Wy emd v a
(00:30—01:30 &1) ST b Af¥ad AHA 19:00—20:00 T B
el & STeT Bl YART § 1T 137 © | e j1d & STl &l
SfelY AT AT & ISP 3MMIT HSel H M dTel Fabdl 3R
e BT AR—IREN HF A B 81| AGRT 9= 0.03—0.1
gcol @ gAT AT R RIS 39 MRy I W
YHURI-30H Fad Yol 8d & IR Wagd UraR df &
IR BTh BT € | YYD S8 YR & TR T §
hacd fadrll ¥ & U ¥ 3R 0.5 AR 1.3 B &9 <@l
AT | I 3R SN YU & 10 a7 Igel H7 81 T &
ST b a1e # fifed 81 |

3f®w o 37V g1 7 av

YU Jagad AU I @+ 3N | Ugel YHurd 3R
PIfTe T WRIS # AT gRadl @ U8 & &
T s R © | 9T AN BT faveryor faf= et
3 fpar ST ® dif R & iR dfYdd wiesl &
IR ST dTel Tcdl | AU & 3R DI ST S D
T ST Hehd Dl 2Th 98 Wb | &8+ TUTSHa, g H
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o 38 : SHERI—HRa%, 2017 P @ BT GHUSHRN, I B
IRETA ST B 31 (T) 10 H B Texrs W gy &
S (d1) 50 /1. B TS W el ¥ () oA Wk H
gRac (L) aut () 10 A &I TERT8 W ATIAM (TH) 30
A DI TERTE IR AT (SH) 50 A DI TERTE IR ATIHA
(T9) qateRvg A9 (3M8) TieRviid S99 SRR
(S7) 8T PIURYR (&) TATIRON TI1d HIURYR (TeA) 10
T DI TERTE TR BIYRYR H qM9H |

A FHI TR &GOl (U ST X8 JocdId qAT IIraRoT gqrl
P 3Mpel BT JLTIH, THI AR I IRERb—{dRar arel
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forst 39 : HRARY 6, 2017 BT TIUATT H MY YHY (TH 5.8) & HeH
H 1 STARY 2017 ¥ 28 WRANT 2017 TP haed faHRN &
AT TR (SHURY I et | DY adhidh BT AdR
(Frerer B7e) | Y I & 3T &1 =i o WY R |
SRS |

gqEl Bl ger & foy fhar €1 odd gear drel
FURGSIST JIRICR (THSH) BT TANT B THAGSNS, T
P PURYR A H o 3fps FRAOR Tl (B ST 8
2| Fg—SHT e WR & AMIS aRadl & 9fd ddrs
1 AT @Y &R W IO AT 1 2T 7 | &F el R ggfarefi
I BT GOl haT ST TET 8, HIRER AR SRR (IRER
PN 1 fHH @ R W D), T8 RO Haee 1 T 9
HHTS A ofax 15 e W ufa 1 fog S eer 8 | o8 9y
@ MBSl (2007—2013) ¥ TAT Feldl & b T F9T ANl
# 2 @R red e BTt & uRad=l BT HIRE WHY
(a1 40) | SFT T ARSI BT 3T fAgelyor o= & forg
T YeTvi | ¥ SaR W@oU & URad! Pl Tl T
21 v o a5 o Wi 9y g9 T
CE—9es) iR Fdf & IR fHaH (SracaR—aav))
BT 2 3N o9 d1f¥iep 37k PId 10 SacIUND S Bl Bidl
21 &1 T 3R <1 Il & A e AR B 2
TICTURDGS BT BIAT & | A fIs 3R orerfasm derort
% WA & AR TR T IR R gAfaRer &7 qrd A7 A1 & |
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o 40 : FROR 99 ¥ 39d 919 @1 9 & 91 W Y a1g S14 | TAaR0NT Ta1d (TIUG) Bl & Bl TN
(PTIRTER 3R 9IRMER) # 15—Afe & siaRTe | &5t 353 T, 7o A (TTTHTH—2) A HITRER TR &

o fohar AT |

o 3! H W vy ¥ e & 3R Argrggsa HgRm
<9l T8 § (3 40) | ST &) Xerel W F 9w sl @
gl | \erh & iR o1 <fe Wy & uRadsi &
T BIT 8 | BREBINIR ST=ThTH (THUHS]) dh-ilh &
AT | U T 9T WRIS & 8RANS Tcdh BT g+

PR B oY UTaR WA BT YRINT 36T 7197 | | O <A1l |ATed
P Tl ¥ B UTK WagH Wie & aT e T—3TelT R¥reR €

ST U 3IR &1 ¥ T 3T W 2 | Ry SR gedd
IR g, <fh qUEE G 3R iR agAE B
AT A I & |

S A W Tgard At § A & WR &R
iRy SRl & 9 § 9IRh quieReiy g9 &
STEdEl BT Udl dadl © | <d9rd § gRadE 2728
LFTUh S/ fes1 & Y fob o1 fawai iR Swrepfeder & ugel




TSt Y T A9 9§ AMell 91 &4 © | Jfl, I8 g & @
FEl D T | TH H g & 7 VAR W H HH A
Afed BT 10 BFCTURD S & HH H AP a1 TRac=
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YUl P FECH H AN g8 31fedh el 8IdT| T 3R
AT % § & wic qe-eRal & uR Rewda o e | 9
TOR Wieil 9 ReR T | Tgard—gATs: &3 # Ra’) a1

T Y B, 3iR SR A1 el A1 & A W rad
3R AT BT a1 QW TS & | gURPS(deT YdHICR BT
TN PR ol (3 T [Hed Y 3fidpsl # aTAraRoid SR
TR SR g1 & A1 i —< 1, <fF 1 iR a1 oy @
TR & 99T BT FHIT HRAT R |

quydl @ fagfa &1 fAvav sfiviva arg7

TTeaTe AT, federd (R 41) H seed fadfa &1 FRAR
T AaH B (HRNSIRTH) &I faweryor aeig 100 fa
P drers TR 18 O /99 &) X 9 "ed Radadia & e
I IR o R fRArery @ Jfadid w9 R eRe
(TAUEIET) TR S4Td Ueh 814 @l gie il & | el fageiyor
BT TART B &R D o AFH IR BT gerd & | 31
@ SR, BHRT AT © fo Sreabifords HeesT &l &% diR
TR RaAdHd # HH DY T B aRI6R B B Fifh TR D
10 TfoRrd & &9 & &1 arreE Rmh a7 g @
(aralfes, 2003) 3R T BT ABFT BT b ¥ S 8T T
AT AT AT R | AT by arell 51T # BI SR #eam

Y FHaTT 1505 H AT T | ol Tl 3T (2015) |
I8 UAT I & fob 1505 B YbU I § &3 BT JHAT ol
IITET H AT o | 359§ bl G SIII_TU%ed qel
31T (2017) =1 fhaT 8 ST&1 GIam 31 © & U qHU 1344
IS # amam g | IS actAE T | ghsT Bar R 700
a1 fhR 500 99 # B AT AT B B < AT 39 &4 H
Reranra o1 HH g+ 1fd® gdha! =1 718 BT fs v Ry
YU AT T |

e ¥ Afd | Tedrd—RANS, fRdery H 9RY 3R
IS qHYI B 3 & ford Afsha APl o 9 Hagd &
TATOT T € | Bodh 3TR Head URHATT aTel bl b faaor
T DA Y D RIS A B ATAUTH dTel Fhy &5 H &
T4 I8 udT =retan & o AT g fRAreh Y&y arel
&3 T ISP & AT & AT H 3.5 fhHT BT Frea vt
R B 2 | TG AIEH & FHIT & 3TeATar, S At o
AT MRy & uRad fed 8 1 3 e aRads dre
AR R gITaR 3R STAdIP R & SR B ©

fora 41 : 9dmE S1eT (BTl IR) 3R AT dTel Areud=l | AT 9 (@it iR aEE W U eidt R, 2002) &
IRAR e A9 # g @ 97| 91 9109 AIeIRd U @ AAia IR dIeeRAl (TIUHhEl, TN,
THAIEY) & UR @M 7Y & | %S R HU & $5 © ol [ 1970—2015 B Al & IR ATSTHA FATIH

T §Y & 31 ie] g aTell oS+ 5 STead | STAM oMl s SAlfeT eTg Pl G20l |
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D 3Tl §1 UR 31T HRDI BT T 3R 8iar 2 fors b
EefpTferd TR & NeTolf UR XY 1 & MaTIHhal & |

Re¥flav wer wister yv srenRa vdisiisn g @ 14
@1 gyt avar

THASHRN, g @ 749 nfid diedws Jeud o gRT gl
by 7T TMRARHS STeT BT favelvor Bve & R Bl
YT R @ o1 RfraR B (3TRT®) &7 v fahar
T | T SiSdwe YHURI B 2015 ¥ T fbar 717 3iR
2015—2016 B SR Tl fhd T GgRal! Yo+l BT AT
T T | U B H 3TaRd ¥U 9§ U Adhs 100
T D TR HY © AT Tof fhY 1T | YHYAT dvg |
feforam—240 Awex, SRV STeET AR o § | STeT I93dg
g 3R Toligel oI+ Rived (Sidies) Rftar | | rfa
aTel € Sl b STeT @R ¥ ST 81T 8 | 391 A Sl & AR
TR FHNIG 100 FERac Hra T w0 (1) WA Mo>5.5, (2)
IHY b= 9 I 30—90° R I=d Rl 9 TR 31U &
IR TR G MY & | 57 YUl Bl STl JUd A=A TD
AdeToT (http://neic.usgs.gov) B Tﬂ@—% ﬂgﬁua 3 U Dl Tl—sL
2 N—a) RAreR B srerT—arerT faren & 3 aret
YHul | aRSIId fhy 17 f 4 v et WA § HIo)
fafderar far €| fewmel & AR Feeldl FREAT B
JERA IR & folY, IRUH BT IR ! H aufiepd faa
a7 fTHHT MR o1 (1) 9 3 (dgars) iR (2) Arel
TeRTs WR YRS fror & fogur fdg (5 7 e T
IR g, ST 4, SR Ui¥ed, 3R Tferor uied wig) |
ARG ASIONT ¥ Ugdl, 3] 3R HFEFRI (2000) HT Ta—d
T WRar we gRafida @Rl iR o & B
AT TRl & 1 U ARYB WR W] fhar |
Ta—& BT aRemdl | 1 udm =erdr ® 6 e @
3iTT HITTS 48+1.5 fhHI & 31k SHST AT / AT IFUT 1.
76+0.01 & | B U T3 T A U RYE DI 3Tl I
Ated far T & a1t i ofcr @ Siia &1 571 99 |
JTHYV AT Hisd U B & forv AT IRTH @
AT & foTg TR # 7T T=IT 317 (1990) BT STHI &1
BT NG AU T Tk @ A B | S e el AT
BT FeRH femengaR fafdear ufaaraa dfeal & W & |
PNIG 15—26 AT BT TERTS AT R ST e gd 97T
e RMEHI—VadIVe) &I T Ufaalfia disal | goidl ©
RoTH o ITR Jd 99E o & (o SMsd—Vadge IR RRR
T IARIS § B9 17 Terd & B T | 39 TR D FEH
T SR qd oS W 3l € 3R 39 Wegel 9Re (TATEN)
T PI qERl 2 | e B 4 DI TSRS BT AHCIC (D
(TS)) eIl (SURTSH AT 31., 2008; XTad 2T 3T,

2014) % AN JJAR &9 /3MR1P wu A fUael gy &
SURYTT I g™ SIaT & d BRUT BRR da JaiRieT
H AR B o1 S © | §9 A 9 arel S (68 26 AT
TR) & el § TH—TT I (fI9) # U Had B IuTel I
TS 3R 39 79 fRHATerd o< (THUEE)) & w9 § HET 1T |
Arel GIUE =R Ul dTel 37 el UIfeiied TRl i
T fiols I A ARCS TR <7 AT & | I e
(PTesdel TAT 3T, 2013) B MR TR, 3 TRUT BT YAYAC]
@ Tl IROT BT IRafTd AT ST FehelT 2 | SR gd T8 A
Iole, QAUEE! Bl el JAUETHd ©U ¥ Ifeorgd, STv
uf¥ed 3iR SEIRed Hig 7 SUell o | I8 T ATl
(PTesdel TAT 3., 2009; I TAT 3., 2009) ERT IATY
ITAR TAYEC] TR TR GaATd B Tl AT Bl e A &
2| faonfaa HAfedl & AT #El @ TENIS T
T gRom A= 81 2 |

A= WATAI gRT YRS aRAISATG
S, f2ATed 9 ada@ R @3aqn SR fae:
qHifa® iR Ydenie, e wafed sayor
(RTSHIT BRI, T+ Iad, BIIE G 37X TR FAR)
quydt ot Tear v YHNIAT BT IFETIT
R 3rafey & SR Brell 74 G1T & ATT—ATT aRerd
10 TIAT & S~ YHU AT HbIsd § Ara- (H.99,
S1.0H), ARTETE (TASH.TA.E), IR TART (SL.THSMIRY.) AR
AR I SIS U & | 39 31faReh W IMET W I JFRTe
d 1 g5 ey #e @ WA & RE g Sw
RTRE sfirs e H AT Helt T | Yoyl TCIEI
oI Rerfar for 42 # <ol T 2 |

WRE dled= YHU LAl R qUSl &I Jler AR
qISd= DI U DI ATebele, Plell Fal HICI, BATS,
(ree) feded & W Wi el H Hs
2016—-d8R 2017 & &1 H Tof fHT T 3iTh<I BT TIRT B
fhaT T | HHRTER Hhsd SR § ST &I
H3H | IU— 3R TY— FHET I TSR g3l IR H I
fRHTe b SITAT & | FdaR 2016—{AxdaR 2017 & SR &of
T U &Y & Sifdhs! BT Wies wIH A forar 77 | Y&HU
T ¥ 30—90 St @1 X AT 55 Y A | VB
forg RAraR Wt (STRUw) faweryor 2q ford 1 & | &t @t
ERUNTA SMGR JAScs el [odiidbd dd
(www.neic.usgs.gov) & AU | @l T8 | &ol [HY Y
DUl B qHU Dral Bl [IAR0T & 42 (S7T9C) H ST AT
2| RAI9T B QIRUE) TG WMHIRA & 1 &) Hec
BT GRAAT IR 3D S BT JeTIT B & foIU (=TT

50
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o 42 : STRUREH ATy 1 ge=a Caeif~Tes fARIATy Ao H S20is TS € | Plell 7l °1e] & AHR d1Sd+s YUl |
BT AT BIoN 3 AT AT B | ST T W ER 3R ATHR WRIFG YHUl & YU des DI (91 el bl
SR § ST fob /S 2016—S[7 2017 & SR Gl B TS | 75 2016—TdaR 2017 I FAMRT & IRM &of Y 1Y TeARATHD
Yl & feereir faawor &1 v Reftas waere fageryor & forg fasam war Ry g7ie & qeifan man 2 |

T B | IR &1 70T & fore formRar 3k 3 (1999;

% 2016—17 & QR AT | FeA——HeH gl drel

goT. HIvH. GIvT. 379, 89, 1395—1400) T TISH SIHT geXfcd
RETaIege AR URIT TAT & | BY I WR ARV &
afaff S5 frF 43 ¥ <uify 1 ¥ | va-o T aler
(3] 3R BN, 2000) B WA & A9 & HYC DI A
AleTs SR UIgTId &1 U o & oy JIRU® &I
feIooT R B STUATAT AT & | 3 e ¥ Ul <efell &
o TSI & I & dve @ AIeTs ~38 fHHT B Sl TR
feaTera o Reyd Aad TR & I TR dgdhx heig 43 fhH)
1 ST @ | YIS @l YT (1) 0.23—0.28 & &g ufRafeiad
BT & | SU—F2ATerg 3R ot e fwrerg & <o fag 1y
1 @ HH A, ST 988 IR A & IR (~0.28) &F
H JUATETHS HU H Ied 1) A1 DI oI H 59 & H 31eh
Bicdd Haed & FHlT &Rl § | Ta—a i1 aRem
3 44 5 =Y 7Y B | ST o0 UIgTAT BT AU b
ST I Yeb hYT dTell Al bl Uiy | el ez
ST AHAT | TS BT Ad Iod AT A DI AT
$feTy g8 2 ifdh Hvaaar 388 s & 914 54 / RS
WY ¥ freret U SUReIT © | AT1F €1 X9 200 I JHul

YUl 7 39 & & Al DI GUST & HeY Pl MRS H U
T8 TR U Feivex 9910 7 (R 42) | Reraifoiame gfaat
D SAIg YAl B SURART & HROT IR &5 B Ao <@l
T YHURIAl & Folvex a9 dlell Hhec B dgMi
Nep el 3N TBYUT IIfth H IAR—AST AT 2 |

qH Y1 clauTel & aregH | g & 19 s aeaer
& Irg

gl Y U HYe BT AT & fF o & forg aRaerTd
eaf SRS U Agayol STIR § | el el & FHIAR 10
iedvs YHU Wl | URIe eafy STel &I T a9 JanT
# S gU B9 M@U WIE! & Sile @ 91 89 el 3R
TG 99 & TAR Fhi DI BT | A YHURI TR Blell T4l
% FHIAR GRATUT 8, Bletl 41 ST HaTA (3Mgoidl)
I RA B ® 3R I8 fEor ey o (Tadls)) a&
ST 2 | T feoT ® WA e e ® o fb fRerer e
T (TAVHST) & HIe 30 fohHT aferor # Rerd g 3ik dad
SR H el WIE © ol fh A @ Ui & 8 | dNe
140 TRCY Vel 3R &1a 99 TiiRder W=7 &1 g
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o 43 - <faror 9§ SR @) IR FIReT 13 I & RAdR Braf & F9g Ws =07 | Wb fhT 7T 3RUB BT e
T Y F @ 737 8 STdfe QU oRor &l Qiel) ofig= 3 A7 {har T g |

o 44 : T TUIIRUE STl & ol SIUATAR. I W TI—a b fIeeiyor o1 IaTevr | Tas i fageryor
P foTT STR.3MD. BT YANT fohaT 7T ® W1 foh b TRUB & A1 +1 AP faaed &1 AT & 1T 91¢ I
TR ST T ATET IRafid =Rol ®I Ulell A & A1 (a1 137 2 IR 9 IOTall DI Felc! gl 9
~17-22 s W A1S a1 a1 B | RfHT fageryor & uRRemm Q¢ U9e W SeIiY 1Y 2 | wdes wadmer iR
A AT Ff dTet AU & s H ST T & | Y DI AT Alels (T) SR U8 1gurd () HHLw: 42
Y 3R 0.287 & ®U H W fHI A E |
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(a) Rayleigh Wave (Vertical component)

=40
L=l
4. 20
Zoe0
00

2,40

a8 14 >4 32 <0

Period (s)

(b) Love Wave (Transverse component)

s40

4,20

7 14 21 28 35

Period (s)

fora 45 - gRaerTa wafy s1er &1 v B

3R AT I b G TR dgb W 1T TAT

—g R | Tl X W S

TIHGR
RraR @1 gw1far 711 € &R el 37 9 7 RReR 31 g2iar 137 7 | $ret fdgeil | <™ T W i Bl U Ferd & | (Q) ety
TN HT YR Ieh i9ad Ted o U1 f6ar a1 7 | () foRe ged 3 od T &7 J9R 99 forar T g |

Hebd—d—ea U # U<l fHy Y SR BT WA
TR G T TR Il H BT 737 | U1 fhy 7T IR

S R B U I8 U 3wl sl 9c 2| 3 UR[M®
IR € IR 2—3 AT 3R BT STeT 9 T TS dTal Bl

qh 3—25 ¥ AT W & forg 2| 57 fow amaRy Ty
fIgeIyor Taeileh BT TRINT o 7T 8 | Xeltg 99 &7 TR
CAHYR 3R HIFAT & U SISl T F I b 11 2 S
1o f2rt 45 # o 3 & | 15 aretl wrell Yar g &1 g Afoa
3Fafer T B ST {3 SRS Yeiter 99 &7 IRIR a5 2 |

fRIR Pea ST AdTad & 91, s MMRIRTT &1
P BN, @Y AT 2—100 A, H T—ud e,
TP AD ATHRIHRIT iR Wagd BT B STl & |
B Uob ¥ [T B3 Nelrdl AR &g 99 WF b & fory
3Fafer AT 3—25 W, H THE I TR a5h BT A o &
forg 89 A Iud ftheer bl (TAYHEN) BT TAIT xd # |
S & Il & TR &7 97T oIS FFI (3—6 ) & forw
31T TCIA Dl AT BT Joa=1 H A (~2.2 fH. /F.) B
2 | SO & 3= 9 § FAR TAT 317, (2018) FRT UBe
T AFTAR FIH SR B HIC H 3T AT IS B
89 BT Udl doral g | o b o 42 # Rmr g,
fedTerll &3 & Ml @ o SISl 8 9 3@ty WA 8
R O eTId ©U ¥ 97d 9 7 | R o, sretd v
J 31 3rafdr (~20 A.)a forg, famon & AW 2g 9T FHH
?, S fh UNIR dh & BH I BT T & | SR e B 3R
TEX W # B9 RR 99 97 | g8 f Jded Mdrer S
AhdT & | 3 TRE I T A B SISl B oy Y 9Tt

ST T&T AT |

FAEGNT tew

AT BT A & JoM IR 39 AT § qHY & @R B
TATH IR @ forg FT & YA arel ge™ # gl
Il B ACTs P AeayUl AFGS © | $9 84, Sl
& NI Yerdl |fRd T a1 yfH arel ge & SIS TR
BT faTeryor fHam 71T | SR UfRIEI®HAT & ashl &I a-Tac
&3 YAgd AREl & U 99 81 81 ST &_all & 3iR
ST ST TRl B TexTs o & oIy 1—<
HISERT ®I A fhar 7T € | §9 YIS 8 3iidd dfiaad™
fafr &1 &1 AR far T 2 | W @ 1 A ufcRTeresdar
H 3fR & MR WR &I URal P! ARaT BT TN BT & |
UEell XA @ AICTE H¥9 400 W &Y & 3R TR TR @l
HICTS B9 550 HI T 2 | FFARIETDHT H SIRT A1 3R ® | SR
Il B TR Aegfaad dr gt o1 Frareh Rrarferads Arm
TATE |

qdSTf% faeciyor

FEANT BT iR Rudeie fReeds< Isie®
TSI BT ARG RIS IR HTATIh e fhar
T AT I Jo—fEaTerdt Saeif+ie AT Bl A S
D, AT B fRAed & iR 9@ FereTthe Rerfa &
ST ST 9 | S8 B fhvcootie~ Tgi i & d91 IeHl
@1 RIS R | RN iR fRuereie fheds~
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foa 46 - () TR SIH FEM BT T N BIHIFSTT wifc AT ST 25 /8 (T) 3R T SidY 25 /12 (), 3R (@—2)
fEuaTdIc fheTeaig doT &7 TAT U1Kt 26 /11 () iR 1 ALY 27 /1 () TivasTg—<! wiRka Sfadel &1 af sfiva 2 |

fora 47 : STR RO ARG ¥e (TS, T R 781 8) & ST IR @ISt & a1 # I fBATerg o sigse-l uRd B)
% UICTATHCRIGIS® Caelid IGHd @ fAfr=T srawermall & o a1a died | (T) uiferimic’aiEgs & SR
VR HETEIT 6T TR &R $Hd STRI fhIR & \HIAR 31T JvafesH | for 1 ¥, 8 T27 317 | (2008) & 918 GIR
T 7 B, 9 ge H <k 7 | fE A 3T died | wdt g8 wasaR AT @l el dIe 3R gHa! &l
raerall BT 4 SR ¥ # T My B | () SR IR AEEN e PR & WHioR AR A9SRH &
PHIRVT IE $HD 3T I TR 1R THH Pleb—Tchblellgd HiHTCH T 81 T & | (1) Wi Ja—a / I—3iT,
forres aRReT™ wxey wrRnffe s HrafesH 3iiR do—atra Rue IR &1 faere gar |

o 2




A Bloh—3lehdlgd IR IMeMTglesd fowd & T,
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9 fa=m= HJ3rer R yrafoa uRATSg

TR, U1 37 SI37TS T FHIG BT ST $97 3N SR Bl
2 & < & sl Tt o ot | 2| 39 Al @
ORI BT Ul BIATIHH 81 RN 3T TS Bl
SH B9 1950 T 1970 B &9 TAT @F 3R BUaTRIC
forvees=T @ HXI9 1920 THT &I gardr & (= 46) | 37
IROTHl & MR W, &1 39 =Y W ugd & f& 3 a1
foreeas=1 oi¥R oAl 9 & € iR 3 UiferamieI s &
P SR SR ARG TN fPAR & FAR Afh
TS B HRUT g 81T FSTAD TR IS AHD

T GuRPII-e a7 (o 47) |

Teard feurer 3k feurad uer ) Rmer a3 &)
veIf$al A Y&w o IR wd afba g2l o1 e aie
(37579 Tie7)

TeaTa—GAS—fodrae (Sayd) &F & U Feg=l
(forst 48) @Y AT UTS YHY B ATelld H B TS | TE &
YT YU (THSS 7.8) 3R 1905 & HITST YU & Ui H
ST B | 25 A 2015 BT THE 7.8 dlel b | Td1d H
DI, BHAR SIS IR DY 234 TR DI T | WY 1184
geARl ® AT AFGs! & fAvelyor | I8 yram 137 & 836
geARI H a9 &I A UH R H BH 9T © | 242 TR

o7 48 : (Q) TRATI—HATS &3 & CACIP AHAA (dTfe=aT, 1980 & T8 A STRIME) TR WA Ul (2007—2015) & AR UR
YU & s BT I | () AT o & FHR IR I3 YUl Bl N8 & YHUd= AR I3 JHU & fofg YHUII 7 B 98 |
Te fdgail aTel i H S1eara &7 &3 qRIraT T & | (W) BTl #2015 THSEeY, 7.8, TUTA Pl YU AR HEHG M > 3.5 eI
&3 # TS 2007 ¥, IR I YHUl P! I TS | I8 odC diad oo YHUId gemsl M-8 & aReR & qa1d (IR & AF
TRITaT &, F8 <41 fARA &1 719 10 IR A 6 &7 | BTl & -UTel &l 9§ 97d 3l FRTae B9 240 IR AT 3MR Mo

M>6.0 & Ta1d & RRTae B9 100 IR 37TS |
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B <91g 79 1 R AR 10 IR & §a =1 2| 915 106
HETS BT TG 10 IR 3 AF FRT 2 | 22 FeTTE, 2007 B
4.9 AFAT & YHY BT JARH A 69 TR AT | SHoIl THFT
B GRAVT SGME ol e F oIl R W Ig Il
Forar ® fb 9 &3 (Sfiava) # garg R # &1 oS 2|
YU T8I BT e1 ST & AR Ta1d HA R @ 91
39 919 BT &Ada & b S e & a1 <d1d Uhd 81 B
Tl HRT 3R BN & | T ol 71 & fob g1 Tremai
P AfAHIR BFUIR dTell SHTe oIl fob # fRHTere oRe
(THU=IE)) & |HIGR Fbsvl & g8 10—20 fhHl Pl Tevrg |
ST & | SR IR, U1 /T ST & T e sve geawer
YHR BT 8, 3T I8 IS YbY Bl Holl Bl b B o]
A, olfh Ugel alel I YUl B H=1d TeRTs el
HeC H >15 {1, T | 1950 H T # 3MY YHU BT BISHT
3IR Tl 9 YU BT SUBRYI & ATIH AT IR Gof T8
T, 37 AW DI DI AT & [ SHD gl B TexISAT bl
STeb I HIUT 21 AT © | TAfIY, FF=Iel shie & HUR BT |1

Y b foy fHar a7 Smepd wU W HH dedr
2.6<M<3.2 dTcll "eAmRIl Bg Bifd THST dRIBT HF | A
373 W9 Rprsf & folv TIRT & I 7 | e STt Bl

IR BT @ AR 59 T8I B SUBRYT Y& IHRoT A1

fopam 3 |

g fageryor 9 I8 fewar ® fb &9 gara R+ aret
AT (0.05 W 28.9 IR TH) A VAT o°1aT © fh SO shee #
qTehd &H 2 o 98 39 &3 &) TS 8 SHoll & d1d & 3T
fed @ | 12 q@ul (>2.7 TAVA) BT ARTe SR (THC))
THTETE dqBH Ui des A 91 fbar < fb Seret &g
el TERTE H 5 I 10 fH & = 21 A T "eAn
THETAT IRC e BIRIUGII dTell & 31k g71aT Jiad {0
P Hre 30 TSI BT 7, Y b 539 &= 7 Sy I+ 49 35
S BT e_TTe TgRT I Jo1 AT 2 | G—oteT 31 fferaH
Sforst Aied a1a IR gd—<ferer uf¥es &l iR & i fh
YR e o1 | Q=0T 8 | YUl ATS! BIe dlel JegIT
S FHIR Aol T4l 1S ¥ UdT Idl © (b 59 UpIed

(fersr % wereY BTaT fory faamar 141 ®) | I o |l §
% T8 wfasy # IR &Y M B SE FHadar JE &
FHA T |

fe4dract 4:er 4 XYY & H&HY I gHDl b dI—
Sacifaa et

28 I, 2016 DI f2HTEE T & el el & YR &
H Yy 3T Pl 58 HEHIU U A1 8 (39D d1a 39 HYR
& DUl DHET AT 7) | 39 &5 BT R el W 4.6 TH 3R
4.3 TH TG dTel &1 Heg¥ Yol o fEel o= v faar | fiR
fl, STH—A &1 PIs JHA el g1 | AaGSl °1CT & U
BT IE &3 YHU AfhT &7 2 fhg JaTHd w7 A T899
31T & IR @ 9T B I-1ead I T 2 | IAYR & 3 37
UpIEh Yhul &I TSl Hool XMYR  caeli-d  fdwe]
(@RS fawel) H g8 iR W s CHIMD & Al
WIel /IFE] & HRUT G AT TAT| $H ALTIT Bl
TS g iR BT & 6 371 Temsil &1 |id dres
IR fpamgfa @ & @ife @ & H  |wifad
IPHU—CacHTD JADBRI B FHST Sl S | TATT AT
GId ge <l BT e B & 7w o 1y © | fersfier
U AfhAT IR Ul BT WhielTT [T FHSI ST IR Tl
Al B1 fIRIYAT Ygd=T 980 8 Ao qul © | Tl al
D fhamgfa FeiRa &= & forg, &1 i1 A <=ar
Ufrelld Tehilch] T TANT fhar a1, I & MSTASNTAT
PIfds THEY | STETHINAY TS BT TRANT FH F FH R
wed Rafel & |1 9gar Red—<—Agsl  /gura
(TAUFRIR) dTel M > 35 & bl =g YUl Jabd Ui

YUl BT AT SICT AT 7 RHATHI IR & getaa /Tl &
AR R & Afhadar & HRT g1 BRI | Uh | R
IHU B 3T & IRTH ! GaATeAd URd H 9_T 59 81 Al
2 o IR B IR HWR aTell W HIe H | g1 81 S fb
39 &9 @ 919 § FAROR Y B I8 & HIROT 3l BT |
RrR T 9T (A1) 9 ¥ 20 fHH @Y TERIS H <@ AT R,
3{Q: Gal DI ADT BT THRT &1 S AT Sl fob TYUHD
IR BT HH P & IR JUTH DT T919 drell Rerferdr d
aRET AT & |

ST —vasRd! grafora aRArsH=r

g4 YR W dgard § ARd FRiEi fHaR &
I IR IAAA WA d Hed H IR RidHsd
IR we—dAEl APl P faadfer BT geAie:
gfepror

(T 1ga, qastia 8AIRT 37K BHIE )

fwrail & HgEdl g NS SHTEl R HFCICeeRP SIABR
(THEY) Tt B ITOET B T E | B T8 B o uRoRITd
TR AMGS R qIER & R0 Hdal I Bl UREbe b
AT | o 49 H 918R B ARV HAQ! WY DI ABIRA Y
<7 AT E | 39 o W e foan @ b srferebar srafer F,
g AMes 0.3 ¥ A9 8, Sl fb U aRf¥s A & fore
e ACICoRe giaw] &1 B J9 S 7 )
AIhISe & gR SR 3MR gR M7 BT UHAST HeoT I IR
QTR ARV FAGT TR & Sl aTS~ex] IRT WA 31X Hhrsd
@ 3§ FgSaRM TUTell & AT THST Fabdll Bl Sffeed
URARS HfIfHar o1 g € |
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fora 49 : AUTa ARKY & FHIOR THE ATsel & ol 987 Bl TR

7 Unoplesmined
i
2L
o
B D3
| e
B o
T 1 T L LT TR TT LT TP T T TY T R
e=018 am
=03 asams SREEEEET ) EEREEEEEREE amE w1717
k] LLELT EREEEEE TR RERERRREE a7 PITIT
=0F WEEEE R7TPT I EEEEEEEETENEREEEEINENEET FI7TV
=S| FivivIvRY LLTTT TSRS SRS TR TR EEETT PITTT
=01 T
t=0is

10000 k] o a1 i L 10m i
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Period (s)

faz 50 : iR 191, 291, 39T /181281, 391 /2%81 @R
381 / 23ETSay oI fafi arafdr Swe o= fam faamon

3P 9IS A dTlfSH SMATHGT fAeeyoT R+ &l
T o foTTanT MTUR S9eguye o feaR o | = 50
H 7T s © 39 favewer & fepd &1 aR fear mar R |
39 o # W wU W I8 fow @ ' &6 o & Amcs)
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(@)

(b)

fors 51 - () wfcreta @11, feave wor @ Afa dror @ e |7
Y mefa @=a & (@) ara goia freert 3 oo &1
YHR & fada wa-r s 2 |

S FHR0T 2 MRS <THd AFIDGT SR 97 81T & | IS
B9 39 918} & oROT Haal g 9 Adr < 1 AT 1 |ise
BT =R, B UAl Foicl B b EqHs—aRN & v
0.25 39® W1 ReR ¥ | 3N, BAR M & fazeyor #,
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A T = 0.25 B U IRMAD JHT & dR IR YANT fbar
=

reAfSH fagelyor | Srevdra & AT Afaed HIvN 7
qReci iR T+ ATST 2 BRI QI Afdeid Hivn B 5 51
(Q) § WM ST FhdT & | 100 ol I 1 HDh~sd BT AfcIeld
BIVT 1 Hbws A1 3R 100 B A $HUR B Qlai Blall &
fory =1 —A=T ¥ | <1 ST T—3TalT AAfieid BIvT 37 & |
QT 3TIT—3TelT faactfees TRET & SIEIHRYT Pl 2 & |
R Y, 59 Gy ®I 89 319 1 FH DI UfhAT H o 8Y
g1
9 fa=im= w3rera gIRT g aRFis
AR R bed uve @ el agel derhedi
Hfredl &1 SgHa: ARG ARG wie I W
T gl @ sagie
(BT STIFTI=T Y%A iV T&1T 4f1areda)
foema—a—Ma qHul B eRITA R AAHG FeToil &
3G H qAT HREAIHS Sffeerdl @ HRU, gdf e
R T91a UHavT QA1 @ul & SR g (IR0 &
ygfd W T8l 8 | 9D HRUT VAT 7da 9471 © 6 3 9y
ST Blee] & HRUT MY BHT | $H A DI AHI Bl
fo=Ir 3, RY&Y GaTs B9 3.1 W, Hd Blee IR W Bl
TS Sl fb uRfiEe @ UslSl e & |HiR (95.33° Y,
28.07°3) Reyd 2 | AT JFel iR Fars A qrF
3MMY ST ARBIA! BT Aee|—HiadT IFeAHTgD SIET, gR1
Ul & WIot 1T ERTAel Y3 UR BIATIhH JreadT TR
B © T I8 O BIAT & b 15 3R, 1950 I foyede
3R U (Mw~8.6) -1 dl fedATerdl ST &1 dre faar
3R 55407 A BT U Ae—Hurd Red Ica~ b | 39
eI W 9 91 Dbl Y Bl 2 6 gy 9 Bl ygA
BT H 9 B e ASAOITS FHRRnfdT BT wAm
HETID B |

Afasm w3 gRT yAarfora aRatsrn

AT 7S IAud & A9—4fhd faad e ik yore
vd Su—f2arera A ) 94 & ffa e 9 9€)
HYGY: IR DY G &3 DI Y@ Ug—faad )
# qfirer

(BITR. TITITI=ST Y%A, dl ¥ STEHY SR T, {V)

T GRA ARG 31Ud (TH.YAY.) & IR I =7a) arfeat
1, IOl 3R FIATE B R R &7 AT fHar
2 3R TH.UA.U & de+ & X Bl YRGBT fhar 2 | THUHT
g FHI DI AT TR TG Srefapifera e &% usat
g% Il & W ¥ oI © iR I8 arsied R &
T |

SuadI—vHgRdl yrafra aRArsrr

U Sy 3MTS.UH.UH. 3lids! ST FAIT HId gY W=
fewe &1 Bl wfa - Ue weIfaies gt
@l gaen Sk VA, SNisl, Yigdl gAaniel siie

SFTII, TSITG)

Al AT S W A & eRIael S aiigd fHar o
qHhdT 8, Tt TR diRdl & IR R a1 g 99 &
fore foram ST AdaT © &R fRAwel @ wfa &1 awee #
$e] HEcaqUl AT Bl & | JRATAd e Bl §& del
]I fdgatl wR 2 (1) fafi= a7 el (R 52) @1 an 3R
T Hhed USIegaNsUhud & AN &R TE f2de &
g8 99 91 RE9e By 9FfE 999 & fov Ue
HETfava gRedIv & ST BT =T, 3R (2) T
H R e arel fedal dfed fawgd &= o faefaa
THTDT BT AN BRAT 3R Treel TR IR ok & &
v | S9& R uReeo & MR W, fafi= faamig
BT 1T &5 # gAY § iR R Su—fuester Wk
TR GRS ST & 1T Ig—ITcdIold TSIegRISThUH
STeT (2005—2016) ®I a¥ffgpe faar 1ar| fR Su—fada
giffevor aRuml &1 foelRa  weifaves q =
JEANTREH (MRS ®©U | I97ac] STl W Siiar 1) #
TN o T drfe 9 U9 R fRFHe Biist At &
AT AT 3R URUMAT BT A He—2U THURTS STel &
Tfer AT IS T8 | THIIRTH H S UTH (Zf) AHES
HEAYol B Sl U< &I T5 Ferhdl a3 &1 FeilRa
B & SR FHfevor ASHAT & gD UM BT W B
TAT FeATs 2016 SICIC BT TIRT B Heifdba fwar 1T |
5 10 UH d% @& ARIAWEH aTel A BT TN T
P T3-SRAT BT BT 3R 30 I M a1l RF-e] &
qiles T STHM T & oY RRT H < n 137 | 3 @A
B & FfdH—sreudifers faavor o1 WY fReRor farar T
R B4 g+ $HaTs &I ReiRd &= & Feryar el |

el § Uar @el © fdh guR gy fUedd wifthr
EANTREH (AIe) i ®U ¥ Iu—Uadel wR W
AT ARl @ S8 & ual o § STl SRR
g i 3me B AR B foy, THT B9 | AIhdT (370)
3R FwW Ul (KA) Jels 2016 AR HdeR 2016 &
Iu—faTel AT | U g3T JUERTT T[T HHAT:
63.48 Tferd 31X 62.81 Hferd 3R 0.50 Hferd 3iR 0.45
TR U1 Y | $9 F—avf ST (JTacay 2016 STUERT &
91 &1 T[CRIT) H A dgd HHLT: 77.87 URIRd 3iR 0.64
fcrerd B M| Uh qWqH D IR b daog, Su—add
IfEHROT FAEHAT H 14 TR IR 57 A9 H 83T | 3T
e ¥, Jars 2016 P AR RAdeR 2016 SRSl B
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forat 52 : T IR QINTUT @ fRAFIGT BT ARIfANEH AHRIET (T) JIdH &5 B T aTell Bled  dhok HHINIC
THUKARTTS §891 | (1—7T7711 8577%, 2— =118 8575, 3— ®ifcl §9% 345, 4— [877a YT, 5— [89 1< 3iiv

6 — Weo fo775); () 3R (A1) 10 TH AeT fawes A== JelTs 2016 MR RAIGaR 2016 & ST ¥ 311Y; 3R
(@) 10 A Het f aeffepat Ao THTwRITS STeT & T faar T |

TRSTRUH AT TARIT & oy T FSIahdTd (317g) fAeft
g 3R KA B 89 Uf9rd 37k 87 Uferd 37k 0.80 ToIT 0.77

AR FEBAT W 7, B U9 BT HERT B T9d
I8 <@ AT 5 HHF TeT | BIiC I haex JEaR 7aT

gforerd 2 | 37: 9T Bl GAT H HH W SU—ThadeT aeifhxoT
3R THITRTH FEThdT H YR daIdN) 8 I8! © | difoldl 2 P
T SETs 2016 3MR RATER 2016 & ST DI DN dTel
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WADIA INSTITUTE OF HIMALAYAN GEOLOGY, DEHRADUN

Latest Publications
2018 2015

SIWALIK MAMMALIAFI:JBI}II:IIJLAS OF THE HIMALAYAN GLACIER LAKE INVENTORY

With reference to biochronology, linkages and migration

Lithostratigraphy,Biostratigraphyand
Palaeogeographyofthe
EasternKarakoram,India

Wadia Institute of
Himalayan Geology
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K.P.Juyal
g rataglieceny
Rs.600/- (India), US$ 50/- (Abroad) Rs.1200/- (India), US$ 100/- (Abroad) Price: Rs. 500/- (India), US$ 50/- (Abroad)

Previous Publications

GEOLOGY OF
KUMAUN
LESSER HIMALAYA

Rs.180/- (India), US$ 50/~ (Abroad) Rs.205/- (India), US$ 40/~ (Abroad) Rs.180/- (India), USS 15/- (Abroad) Rs.45/- (India), US$ 8/- (Abroad)

Procurement details:
Corresponding address:
The Director
Wadia Institute of Himalayan Geology,
33, GMS Road, Dehradun 248001, India
or
Asstt. Publication & Doc. Officer
Wadia Institute of Himalayan Geology,
33, GMS Road, Dehradun 248001, India
Phone: +91-0135-2525430, Fax: 0135-2625212
Email: himgeol@wihg.res.in,
Web: http://www.himgeology.com
Cheque/Bank Draft:

Should be in favour of the
'Director, WIHG, Dehradun, India’

Rs.200/~ (India), USS$ 15/~ (Abroad)
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WADIA INSTITUTE OF HIMALAYAN GEOLOGY, DEHRA DUN
PUBLICATIONS AVAILABLE FOR SALE

HIMALAYAN GEOLOGY
(These volumes are the Proceedings of the Annual Seminars on
Himalayan Geology organizsed by the Institute)

(in Rs) (inUS $)
Volume 1 (1971) 130.00 26.00
Volume 2* (1972) 50.00
Volume 3* (1973) 70.00
Volume 4* (1974) 115.00 50.00
Volume 5 (1975) 90.00 50.00
Volume 6 (1976) 110.00 50.00
Volume 7 (1977) 110.00 50.00
Volume 8(1) (1978) 180.00 50.00
Volume 8(2) (1978) 150.00 45.00
Volume 9(1) (1979) 125.00 35.00
Volume 9(2) (1979) 140.00 45.00
Volume 10 (1980) 160.00 35.00
Volume 11 (1981) 300.00 60.00
Volume 12 (1982) 235.00 47.00
Volume 13* (1989) 1000.00 100.00
Volume 14* (1993) 600.00 -
(in Hindi)
Volume 15* (1994) 750.00

(Available from M/s Oxford & IBH Publishing Co. Pvt.
Ltd., New Delhi, Bombay, Kolkata)

Volume 16* (1999) 1000.00 100.00

Journal of Himalayan Geology
(A bi-annual Journal : published from 1990 to 1995)

Annual Subscription (in Rs) (inUS %)
Institutional 500.00 50.00
Individual 100.00 25.00

Volume 1 (1990) to Volume 6 (1995)*

HIMALAYAN GEOLOGY

(A bi-annual Journal incorporating Journal of Himalayan
Geology)

Annual Subscription: (inRs)  (in US $)
Institutional ~ 500.00 50.00
Individual 100.00 25.00

Volume 17 (1996)*

HIMALAYAN GEOLOGY
Revised Annual Subscription (w.e.f. 1997):
Institutional
Individual (incl. postage)
Volume 18 (1997) to Volume 26 (2005)*
Volume 27 (2006) to Volume 30 (2009)
Volume 31 (2010) to Volume 32 (2011)*
Volume 33 (2012)
Volume 34 (2013) to Volume 36 (2016)*
Volume 37 (2015) to Volume 38 (2017)
Volume 39 (2018)

Revised Annual Subscription (w.e.f. 2018):
Institutional
Individual (incl. postage)
Individual (excl. postage)

(in Rs)
750.00
100.00

(in Rs)
2000.00
600.00
500.00

OTHER PUBLICATIONS
Geology of Kumaun Lesser Himalaya, 1980
(by K.S. Valdiya)

Geology of Indus Suture Zone of Ladakh, 1983
(by V.C.Thakur & K.K. Sharma)

Bibliography on Himalayan Geology, 1975-85

Geological Map of Western Himalaya, 1992
(by V.C. Thakur & B.S. Rawat)

Excursion Guide :The Siwalik Foreland Basin
(Dehra Dun-Nahan Sector), (WIHG Spl. Publ. 1,1991)
(by Rohtash Kumar and Others)

Excursion Guide : The Himalayan Foreland Basin
(Jammu -Kalakot-Udhampur Sector) (WIHG Spl
Publ. 2, 1999) (by A.C. Nanda & Kishor Kumar)

Glacier Lake Inventory of Uttarakhand
(by Rakesh Bhambri et al. 2015)

Siwalik Mammalian Faunas of the Himalayan Foothills
With reference to biochronology, linkages and migration
(by Avinash C. Nanda, 2015)

Lithostratigraphy, Biostratigraphy and Palacogeography
of the Eastern Karakoram, India
(by K.P. Juyal, 2018)

(in US$)
50.00
25.00

(in USS)
150.00
50.00

Rs. 180.00
US $ 50.00

Rs. 205.00
US $ 40.00

Rs. 100.00
US § 30.00

Rs. 200.00
US $ 15.00

Rs. 45.00
US$ 8.00

Rs. 180.00
US $ 15.00

Rs. 500.00
US $ 50.00
Rs. 1200.00
US $ 100.00

Rs. 600.00
US $ 50.00

Note: 'Journal of Himalayan Geology' & 'Himalayan Geology' have been merged and are being published as Himalayan

Geology' after 1996.
* Qut of Stock

Life Time Subscription of Himalayan Geology
(Individuals only) India: 3000/-

abroad: US$ 300

Trade Discount (In India only)

1-10 copies: 10%, 11-15 copies: 15% and 15 copies: 20%

Offer (for a limited period): A free set of old print volumes (1971 to 2012, subject to availability) of ‘Himalayan Geology’ will be
provided to the new registered Life Time Subscribers (Postage to be borne by the subscriber).

Publications: may be purchased from Publication & Documentation Section and Draft/Cheque may be drawn in the name of’
The Director, Wadia Institute of Himalayan Geology, 33- General Mahadeo Singh Road, Dehra Dun—248 001

Phone: 0135-2525430

Fax:(91)0135-625212  Website: http://www.himgeology.com E-mail: himgeol@wihg.res.in
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