YUFIR A TR EASEAR ., A5 R A E R
EEE S TTG—066
P H B 2023412 H4 H

LREFHEEFISFRU 4SS

BRECEANRY MLEZEL-HESHFFMICOLT

20234 12H4H
AMEBE AR+



B & (1/3)

1. BERREARY MLEEZRE L EREEHEDR P.4

2. "MTHEEETILOERTE P.10
2.1 W TFTHEEETILOZREAE P. 11
2.1.1 BREFRI LARFICERR L - 2 &R R 52 Bk P.13
2.1.2 BREFATLIRZRICERE L -t B RRE RFEA - TEEETILOSH P.14
2.1.3 ZBEIGERARY MILAETILORTEAE P.19
2.2 WEEE (UE) DFHTE P. 24
2.2. 1 RFEHEFTLUZDOMEREZ (QfE) P. 25
(1) hEE=E (MfE) DREE P. 25

a. ERY (FRHBIKEDR) 12Xk 5% P. 26

b. {=ZEEE (N1 =T7H) kS5t P. 30

c. MERFHEICK H&RET P. 34

(2) hEE=E (MfE) DOHER P. 42

a. IGBEARY FILIZKBHhEETE (ME) DR P. 42

b. {EMBHMICKLSHBHE (AE) DFE:R P.53

3) hEEE=E (ME) DERE P. 54
2.2.2 FEHEFTLURDOMEREZ (QfE) P.55
(1) hEE=E (MfE) DREE P. 55

a. RERBE®EIC X H&ET P. 56

b. "—1) VT HRNBEFAEIZ &L HHES P. 60

(2) HEgEE (ME) DO P. 64

a. BREIAT7F#AVWERERATEICK 5HER P. 64

(3) hEE=E (ME) DERE P. 68

2.3 THEBEETILDRE P. 69




B X (2/3)

2.4 h THEEETILOZ LR
() HEFRBEEDIEERANY MILIZK HHER
(Q)PSEEBETILEDHEIZ K BHER

2.5 ZBEEBZEARY MLAETILORE

2.6 BEIGERARY FMLBAETILOR LY ERES

2.7 1ZEREIARY MLAETILOHMES M~ D#EH

v v vvvwwww
oo
©

3. TRFIHTIRDIERK 95
3.1 MR DR &t 96
3.2 ELEAGIME Z AL SRR D ER .98
3.3 BRI Z AL B B RDIER P. 101
3.4 MENARREDHZERD L P.108

4. BEMTBHORE P.114

5. BBEHEEDSR P.120

6. L&D P.123




B & @Q/3)

[HRD] FRETHEEETILOREDR P.128
[ 2Q) thELHAFCEROERIEDESHICET 515t P.130
[HRQ)] IBEARY MMLIZKBHERICE T2 ELHEERATCEDO ST P. 139
[#HR@)] PSREBETILEDLERICK ZHERICE TIEREHDOEER P. 146
[HR®] LTAHMICET 2HBERELDEESMHEIZR IR P. 160
[HR®) MMERKRAOMERDERICH THHEEHE (0E) OEE P. 166
[HR@)] HEHHNZHEEZAV-HBEE OE) ORELOZERS P. 169
(@R ®) BIHFTI LIEDOMEFEIC & 2EERBUHE/ Y — FFE~ DL EREDR P.183
[ R Q) BIHFI D EFH T HEA~ D ERED P.188
[5£Q)] BHTOMTEEETIL P.212
[5E0Q) th#EE=E (0E) ORRHEKEERUVLRICET SR P.223
[5ZR)] R"—1 VT HRNMEIZET 55 R P. 231
[5£@) BRI 7MEICRET 2R P. 237
[5£0)] KEIFH (2021) OHE P. 239
[2Z£0@)] RERROHAZIEIESER(IC K SRR P. 250
[5£@) TOv oA 0nR—2a vERZANHERICK 553 P. 254
[5£0) KEIZH (2021) OTOvH A onN—2 3 AEROHESR P. 291
[5£0Q) JOv A vnR—2avItBITdEE P. 295
[5E0) BIFFaIiFEELZICERE L -t EHAIREOEHIC DT P. 300
[ZZ@)] 2004F B EEHZTRASHMEICET 2EHDNDTERIZDONT P.310

[(£Z00] 200458 ERBHETHMMEZER L A EMEH DT P.316



1. BEREARY MLEFBRE LI EBFF@EOFRN



BREILBEARY P zBRE L= BB EDRN

W EREDHRE

- IRRARBEARFFRAVCEOMBERSZDME. BERUVREDOEEICEY HHADAER

M3FARA2IBRFARBNZERIRE) OBMEZLUTIZTRY,

(AlIEE 2)
FEA4EXKELSEE=F
FRRO TERZFEEETRET D HES) | ﬁk%%@%%@ﬁﬁé:&ﬁﬁ%ﬁ
WwEONEEHIFEN OHEICOWTE LN E ﬁﬁ% BT 2B E % FEIC, SO RHE
NI EERE L TR OIS U nBE AT MLERELTRETH I &,
7ok, B TERAREETRET H HER] 2oV TE, RIRT HEHI LV IRET
HZk,

O Efieo EBRZFGEEETRET HDHIER] OKREICHT--> T REFLBICEET
REHIE @J&UFﬂW$%%ﬁ#é% @szﬁﬁ%MJﬁ%kﬁéz o

@ Fito [REILEICEETXIMED) OFEIC:Y > T, EBFEEICBIT 2800
ﬁﬁ%ﬁ_ﬁ%Mtﬁ@ﬁﬁ%#mfmwé &

2 0 0 44FJbiFE %if%%@ﬂ (ZBWT, BRBIEEANF R TN EA T 5 4
lﬁ S HHE O FERT R U2 3 1T D ERIEESk ) HHETE L 7 S = E)
BT DO IO BB GRS W CORE Lo E A Y m GELEHG O
HE R SRS/ NS < HiEER) & U CIdE R & [F15E & A3 2 &N T H iR
R T, AWM EEVs=2 2 0 On/sLl LofEzE 5, ) (2T HEAER S
AN " (LLF MEHEIRE RN ") 29, ) &L TROKIZTRT H O
25K

(AlEE2) | OHRIE (7




BELEARY MLEERE LW EEFEMOTRN

BRELEEGERRIML DX
1000
— XES$H || (A TE #h=5%)
—EFH || - avka—LiRA Uk
- Vi o KB LETH
; | W [
cm/s cm/s
E & N 0.02 1.910 1.273
B 10 f: Vi 0.03 3.500 2,500
g ® i 0.04 6.300 4.400
| p 0.06 12.000 7.800
& ¢ 0.09 20.000  13.000
'B % 0.15 31.000 19.000,
P A A 0.30 43.000  26.000
5% | 0.60 60.000  35.000,
o F 5.00 60.000  35.000

o
=3
-

0.1 1 10

B (s)
X HUEEARE Y EIZ BT DRI E AT RV

@ kit THugt:2ZE T 2HER) ] ORGTOMKE., ZOMERZRET 55 3?30
TIE, A /ﬁLﬁ):@T?fﬁ>TaTrﬁéﬂ’(%iﬁ%otﬂﬁﬂl WIZFRBUWNTIAEL . f@i%ﬁ
*Jﬁ@fﬁiﬂfjﬁﬁﬁn SNTZHIEIZOW T, BRI 28Rk E VWb Z &,

@ fRHFEARF N £ COMBE OB &2 LIS L TURE AR MIVOREIT M g
HELEHIT, REINTZINEANRY FVITxE LT, HESOMkGRFE] & ONRRF 281k
HORMEZBUNCEETH Z &,

® kit BRZFEEETRET H2HER] 2OV TRE SN - AR MEMESR O 2 4 M
DWW, FTORSR « FE R A IS £ 2 TEBNCHER T 2 L,




BESEANY MLEZE LEHESFMmOTEN
mEEMESHORE 7 A—

BT LICEREREL TCERET HHESH ERERTEEIRET HHESH
MEt AR O®E ZEILWICEET N HES) Hisgt 2 B 895
(WA W - Sk LI e T ) mmw&f%ﬁ) BB (Mw6.5FEELL L)
A4 A4 N A 4
VB AT N UZ " — 20044 LI B W 57 /7 R 8 o <t Lah 2B
S kg Wl £ 7 L& e N R AT S ek REERER ST bV 2000455 BUR P AR
%ﬁgﬁ%}ﬁi > FHEIC & 5 HURBRF il Sl B T BB BRES MBS
—SOEMET —SOEMET —SOERET
Ss-1% t[\5% Ss-1% L[5 Ss-1% L[5
4
FEYEHEE)Ss-2 " -
LM R E)Ss-1 9 7 B S 3 FLYE = H) Ss-4 A Bl ET FLUEH R ®)Ss-5

X1 Mw6. SREEEERFEDMBICDONTIL, £ - 4 FOHIEICTH T H2004FLBEBHITEAMME - FELEIART MLOZEERVIRERR LG H14MBEDOHIRD
HIBR & B & 2 Tl = £,
BEISERANRY MVITMEIEN (2004) ISEBDHEARY MLELERISZ EML. BEFRAICEVWTEREDOAMR & LTERE L TULIIE&IEH 2004) (X TRRERHEE
THRET HHET] OREANRRNLIRINT B,

%2 BERFRIISHULTIE, Ss-4RUSsBISDNVT, Ss-1~Ss-3%—HOBAMTLEES = £ S BEMBR L L THE L TOA, SEQRLREERHABITHNT,
MBREBELTEET DIEH OTLLTNIIOVT, Ss-1EUBTIAHARBLS. 4HE. FHOREL 217> THRHFAROHMIBEI R, B2
R ENSs-4 K USs-5ILBEARIBE & F— T d B



1. BEREARY bLEesE LRRESFHEORN
m RTOREEMEE (FR2951718H

FFAI) DERKXMEE

(B : em/s?)

AR WIS TFE Ss—1 540 360
0% 1 L1 g A Ss—2 268 265 172

WrE 7 L& =Tk
W A S 7 e Ss—3 524 429 372

EEHWICE E T

HUE B (Mw6. 5% B AT

B b 2 _
H ) (Vw6 S o ) SRR Ss~4 620 320
HsR e 5 1 2 HE ) e | e
(Mw6.5FL DL ) 5 R P R R Ss—5 528 531 485
BB FEUREN AR L NGl




BREILBEARY P zBRE L= BB EDRN

WIREREARY bLEERE LIzEEFHEO RN
" UTORNT, BREABREICE T OBRELEANY MLEBE LIRS ZRE L. RITOEEMEHSS-10IE

EAR FLEDEEERZERL ., EEMEFHZTRTE,

D MTREETILORE (2F)

\ Bine-E

Q@ HEEMERDIER (3F)

Q HEMEBHORE (4F)

W it R AR S i

@ BBAEERODSE (5F)

BELEARY MLZEBELT: BREIGEANY F)b’é%ﬁg L 7=
Hh 2= N &1 D i EBFHED A A —



2. WTHEEETILOERE

10



2.1 HTEEETILOKEA &

WIZEEBZEARY MLZEZEL-HMEFHF@ICAWA M TEEETIL
o FEEBEIRY bILIE, BRI 2N S5 ETHDIRERRY MLTEEINDI I LEHEZ. 2 TOREYEIEA
CTEAMTHREETILESRET A ENRELLS,

o Ff-, BEEBZTARY ML, hEEBHLUATERINS-O, HWERBALYEAISAREBRREDE COHMTE
EETILERET S,

« BEDEART FLZEBELEMESTHEICAVDIHMTEEETIL (UT. BELEART FLAETIL) OFRE
[2&HT=>TIE. BEFFRILIEHAICERIG L C LS 8RET LA OMEEHRBIRFOR—) DV ARNBRAERREOR
AERFICEDE, RFORMHUHMREZRY Anf-2EMERET - R ZERk,

« EHIT, XBRFHAREEFMOHEEBRIAMCONTIL, REFAIEERDOHER (BIEL2) OREHEZEZHFA. 18

ZEIGEARY MILBAETIVIZE T HVs=2200m/sLL L DB L EIZERTE,
 BMEEREASIML _._v -

—x¥s |\ mEEMh=s®) | T
- LT | : avko—LRA Tk
» d | gy [ KR | £TH
R 2 (s) | BEEUREE | SRCURAEE i
@ & iy (cmi/s) (cmi/s) o
E $ % 0.02 1.910 1.273 'g
o 4 | [ 003 3500 2.500 p=
- | [ 004 6.300  4.400 &
B | . 0.06 12.000 7.800 5
. ’ 0.09 20.000  13.000 :
'5 €% 0.15 31.000  19.000
# A | { 0.30 43000  26.000 ”
oo 0.60 60.000  35.000 V EERESE
L 5.00 60.000  35.000
0.01 01 1 10
- BEEER A FILEEE LT

SRBLEIC S B REBERNY R SPERBOFHED A * — N



2.1 MWTHEETILOHREA

@ B TEEETIL (B3EQD)

AT, SEORE - AT —2ICHEOE, HEMEHEFEICEYA
MWTFREBEETILERTE.

« AMEBREN SEL. -200mDEFEIZ DT, EEE S (X, SIEMANEMER
SRR USSR Y MIFICE T APSRBHERICRSERE, &
ElX,. EARBERICEDOZTHTE, EL -200mLUEX. XEICEDZEHTE,
- EEEE (OE) (. REPFOHESIMEENE LT LRVt
PIRER - AET—IANBLOATUWEN =2 ML, ERE (Vs/15~
Vs/10) [CED=HE,

CEAET LA OWET LA EBRIC L YRR,

@ HhEEAIGZZEOEM (2.1.118)

o BREFRTLAME. 20164FREARHhEE % & £ 801t & D #1781 50 £% & BNiS,
EOHBIEER)

@ QxrWFEZ-MTHEEETILOAN (2.1.218)

- HEEEE (ME) (X, IO TEEETILONEZRES TRISZ L%
HER,
s REEEIL. B TEEETILERIETHAZ EEHER,
@ EBEBZEARY MLAETIL (2.1.318)

BRI O THEEETILE. RESHFOMBSHE ATV, £0
BRERBIRAPFICREL DO TEGWEO, EEARTOMES M
[THLRAWLS,

(EL. -200mLLiE]

cBFAIOMTREETLERALTREL. EAMNMORAYPETOET
D REATFA~DBERA M ZHER.

(EL. -200mLLi% ]

CRERE - BER, BFTOMTEEETILERAL THEE,
BEE (QfE) (X, HBE - GEEORAEARRAFEFNS-H. RET LA
DOMEEBIFEE (193E) ©R—) VT ARNBRAERRFORAETES
[CEDE, RFORMMWMREZIMY ANf-SEMGIRE - BERZREL.
BRE o

CETORPFICETHIMTEEETILOZLEZ, HESALHEOR—
CTHRNBRAERERFORAUERICL Y HEE,

(§11563th

D BRHFaTDTEEETIL

(#hfZE= (0fE) )
« [EMME (Vs/15~Vs/10)

Yiray

i

~-

@ BRI HEDEM

= =

QQ%xHEA-MTHBEETILOSH

CEERE]

o S ST SRR AR

* PSHRJE

* TR 5
CREREE]

« BERF AT O TS T L
& [R5

(#higimE= (QfE) ]
BERFROQEZRE T

%
i

@ BEGZEARY MLAETIL

T EL. -200mLAi%
| EL. —200mLLiE

A 4 A 4
CEERIE] (#hfgim= (QfE) )
« BERF AT O MG E T L o KEHEE o {ZHEMEA B AS RGA
Z i, EN572H, EL -200mLL

EIX. SHET LA OHE
BHFECR—V 7 4L
PR TR T s SR O LA
HEECHE DX, KHD
Feffirg s B a2 B v Az
LM RET - A E
it L% AE

o WERF AT Ol FARIEE T /L 2,

12



2.1.1 BREFRILARR(CER{G L 7= bR #0050 6%

B EMADIRET LA MES AR

- BEEFRIRBEREUR., XBRFAREFOEMMMBICES TLINMET LA ICLHEHAZMBELTERBEL TS Y.,
I2. 016FREAMMEZSCOMEDOERIGERZIG, (FT156Z D& BIGEER)

& == = i
TR | soos mmmmmmERRO®A AT 156 R | sp0004 B B0 8 5 80 B 2 (2 0D 4201
35° 350
M M
o 7 o 7
34° o 6 34° o 6
o 5 o 5
o 4 o a
o 3 o 3
33° _"(’ “ ’.f;,"o 33° - ‘,"ff."'.
32° 3
31 5
129° 130° 131° 132° 133°
St AR ICH (T HBAME DR R it B2 (CH (T HERAIME DR R

(BBIBE ~ BEEF AT R E &) (8RBIBAYE ~20194F ) 13



2.1.2 BREFATLIRICERG L BB ARG EEF A W TREETILOSH
RBERER M THEETILOMT

W EREF A AR ICERS L -t R
- BRAFAREELEAROB AT, REFAIREELURICERRS LIzthE

BICH LT, Vs, VpLthBEiE=E (0fE) DREEZEXENE.
% Noda et al. (2002) " DERELEZESEINS. 4L L, R EEHE200knTEE LA O R HAR M0 R %52 E

EEEM (BRREER) S&3
HAEEE I AL BT (FHOME)

& HE, AR M %ﬁ (Aﬁ* ﬁ‘)
@ JEB R I VRAL P 199743 H 26 F 6.6 178 23
@ JEE B R P R 199744 H 3 H 5.7 178 23
© JEE R B2 VRAL PG 199745 130 6.4 179 23
@ Iiy=pi 199746 4 25 H 6.6 198 23
® Ju b 20054F-3 A 20 A 7.0 40 22
® Ju AL P 20054E3H 22 H 5.4 39 22
@ g [ B 200544 H 20 H 5.8 46 22
REZR R REAS it 5 20164£4H 14H 6.5 125 23
©) REAS WL REAS Hh 5 20164E4 14 H 5.8 126 23
REAR IR REAH 7 201644 15H 6.4 126 23
@ REA IR REA 1 )7 20164E4 H 16 H 7.3 121 23
@ REZR IR AEAS it 7 20165£4H 16 H 5.4 121 23
® REAS WL REAS Hh 5 20164E4 7 16 H 5.9 123 23
@ RE A UL [Tk o1 5 20164F4H 16 H 5.9 132 23
® REA R [kt 7 20164F4 H 16 H 5.8 138 23
REAS WL REAS Hh 5 20164E4 16 H 5.4 119 23
@ REAS UL REAS Hh 7 201644 16 H 5.4 123 23
REAS R FATde 7 20164E4 H 18 H 5.8 140 23
REAR IR REA 1 )7 20164E4 H 19 H 5.5 132 23

34°N

33°N A

32°N

31°N

128°E 129°E 130°E 131°E 132°E

R (BARBIKER)ICLD
BEEECAVWEDERME FGHME)

AR ZEMA IR DB B ERDIEZERE

co 0000

w A o NZ

14



2.1.2 BESFRTLIRICERG L - R R AR Z BT A M TEBEETILOSH
B EEIZH T HEMEH
- EERY (BEREER) (& YRBRAEETS. BAEHZUTOEY,

EEBRY (ARBEREFR) ([CXMBREICH TS EMEN

VEL. 11.0m a IHH &

ANRMEORESRM | M5 4Ll b, EREEEE200kmiEE LA O RRE R AR

o 2 M 194 2=
viL-1lon | misssies AR =

19RO = ERI% (NS, EW, UDRR4)
- EL. 11. Om/EL. -17. Om

& E_E'ET“ 2 ;%gé . EL. -17. Om/EL. ~90. Om
IR Pl - SIRE &L A0 &3t
Bandig0. 2HzdDParzen™o 1 > Ky
- == s BE. ZEIBRHFTOMTHEEETILOEEZSHEL,
VELZ90.0m L BERERRRE I 7% SEEMEVs. PRGEEVD. HEHRE OF) ZEE

R SREME 0fE Q(f)=Qy -

15



2.1.2 BREFRILARRICHRG L -t BRI ERFEA M THBEETILOSH

miREERER Vs, Vp. MEREREHT)
- RERROEEEL L 1IMEOFIIEERBZELUTISRT

— R (19HE)
B E #5 R (Q=Q,- %)

NSA [\ EW ] UD5 |
10 10 10
E] Eo] Eo]
oK L st AT Ll oK -
EL110m R o | & pARE® 5
151 14 14
/EL-17.0m [ “ .
0.1 0.1 0.1
10 1 10 1 10
[BiR# (Hz) BiR# (Hz) [BiR# (Hz)
10 10 10
M, ypve
Eo VT Eo] e W
EL.-17.0m I M = " = Wt
L ) whee] | M " oy
/EL-90.0m [ n N ' N
0.1 0.1 0.1
10 1 10 1 10
AR (Hz) AR (Hz) R (H2)

XEVAIEE B R U HEROIEER S (IParzen Window 0. 2Hz TR L—D V4

16



2.1.2 BREFRILARRICHRG L -t BRI ERFEA M THBEETILOSH

mVs, VpDREFEFERE

© ET LA HE

B OGERESICR LT, Vs, Vpeih#EEE (ME) ORTEZERL-FFER. BTt TiEE
ETILDRERBELRIETHD Z & =R,

(NSA M)
BLm EEo Vs B
EL (m) (g/cm®) (m/s) Q, a
11.0 2.35 1349 1.03 | 0.00
-17.0 2.35 1413 1.08 | 0.57
-50.0 2.35 1614 1.14 | 0.57
(EWA M)
BLm EEo Vs B
EL (m) (g/cm®) (m/s) Q, a
11.0 2.35 1348 1.04 | 0.01
-17.0 2.35 1373 1.07 | 0.62
-50.0 2.35 1593 1.13 | 0.62

(UDA ]

BEo Vp A=
(g/cm?) (m/s) Q, a
11.0 2.35 2997 1.04 | 0.01
-17.0 2.35 3032 1.08 | 0.25
-50.0 2.35 3463 1.14 0.25

EL. (m)

XQ(f) = Q, - fe

— BHFAOHTEEETIL
—— SEMET LA OKEAHME)

20

-80 4

-100 A

-120

0

2000
Vs[m/s]

4000

6000

EL. (m)

—— BHAOHTHEETIL
—— SESRET LA GREHMA)

20

-80 -

-100 A

-120

4000
Vp[m/s]

0 2000 6000

17



2.1.2 BREFRILARRICHRG L -t BRI ERFEA M THBEETILOSH

mihiEE (ME) OREHRR
- SRET LA MREHEEROEERSKICH LT, Vs, VoL BHE (ME) OREZERELER. BHFTORTHIE

ETILDUEZKRE S TES C & ZHEE,

(NSAM] 1000
Btm  #EEo Vs = 100 Q=100 (BT i FHEEEF L)
EL (m) (g/cm®) (m/s) Q, a y
11.0 2.35 1349 1.03 | 0.00 S 10 Y
-17.0 2.35 1413 to8 {os7 | e — EL-17.0~-500m
-50. 0 2.35 1614 1.14 | 0.57 1 —— EL-50.0~-90.0m
0.1
1 Bkt 10
1000
(EWA )
BLmE EEo Vs B= 100 Q=100 (B4 D FHEEETIL)
EL (m) (g/cm®) (m/s) Q, o
11.0 2.35 1348 1.04 | 0.01 @ 10 1o 170m
-17.0 2.35 1373 1.07 | 0.62 - —— EL-17.0~-500m
-50.0 2.35 1593 1.13 | 0.62 1 EL.~50.0~-90.0m
0.1
1 BigsH) 10
1000
[UDA ]
100 Q=100 (BEsr Al D FHEEETIL)
@
11.0 2.35 2997 1.04 | 0.01 G 10
17.0 |  2.35 3032 | 1.08 | 0.25 1 A A
-50.0 2.35 3463 1.14 0.25 EL.-50.0~-90.0m
*Q(f) = 00 - fa 0.1

1 B #(Hz) 10 18



2.1.3 BEGBFARY FMILAETILOHTE A

B TREEETILOHRTEAE (1/2)

- BIEBICHEITHEHFREREURICRE L-ESRARREMA-2MICEY . UTOHREEHESE,

- AEE (OF) [F. BHFOMTHEEETILOWNEZRE TEY., BE - EEHORLENRAENS,
- RERET. BATTOBTHEEETILORERELRZETH S,

- BHAOMTHEEETILE, THMIEICERZEELTCEETHMHMES O MEETILZRAVE-FERIC L 51
EEEHE] (CHWT, BRMWFEICISIRAPEFEOHMESFFMICA LTV =N, ZORERME L-PSIEELHER
Xl FIIREAHFICEELE-EDOTEAW =6, SRS RBEPHEFTOETCORAPBFOMESTMICAL S,
[EL. -200mLLZE])

s IO THEEETILZRALTEREL. SN REAPHFEFTCOETORARAFTADERAEEER L=,

— BRERNE LTOWSRHMERBTEZES (2007) 2I2HIT5HMBELEOWMEEIX. FEME N4 Ty FERER) I
S HBEEGEZEHME LTERESINTEY ., EAHAIREAYHEFTOETCOANEABERINTILS,

— BH. BRI UBOMRE ThH DK ZRMMER thENF—FKXTF— 3> J-SHIS(VS.2) YD EERHhAE & |
HEREZES (2007) OHBEEOMHEEILIEET S, FHED)

[EL. -200mLLi%]

- EEEE - FEX. BHFUOMTEEETILZRALTEET %,

- HBEEE (ME) (X, BIHFTLISEREMICIEB L TUWAHRET L1 OmEERGEFEOR—) VAN BERACHRESE
DEBAIEERICEDE, RIFOEMMUMEZIY AN-Z2EMWEKRET - ERE2FEREL., RET 5,

s ETHORYPFICHTAHAHMTHEEETILORZYMEZ, HEEHBEHZOR—) VIV ARNBRIEHEREEFDOEHAEEICZ K

UEET 5,

19



2.1.3 BEREANRY FMVAETIVOHRE S &t
i THEEETILORESS (2/2)

%
V¥ EL.11.0m
BRENEE -
V¥ EL.-15.0m = =
& BEF Al DM THREE T IILERMA
A . Egﬁﬁﬁ~ﬁﬁﬁWﬁﬁﬁaﬁﬁ%§£tﬂiJ
£ 50 0 Y SRR E AR - RERERICESE BER. ARHRERERCHE
v . .um ﬁ U ] EQIHE
1B
BRI B L3 ] o
¥ EL.-90. Om =7 B Dt FHEE TILERA
W N N -z
R—1) o TARHE NGRS £ AR - [ggfifﬁg{gﬁg;gi;ﬁ% J
¥ EL. -200m MERMERICEDE, EL -90mLlE & BEFRICERTE
0 A 4 _ e s - e s
v EL. -1804m BRI THETETILERA BEFrI O THETETILERA
v EL —3015m fEmiE (Vs/15~Vs/10) #HI=HE | (mBEZAS Q007) ERIHE ]

20



2.1.3 BEEZEARY FMILAETILOHRTE RS

mAR—1 T HRBRRE

- REAMEMNICH T, EL -200mE TOEMA—) > J & % 3E /T TEME.
- BMA—YUIARNEEREICELY . HBBHE OE) ZAE.

« BMAR—Y VTHIZEITEHPSREICE Y. EE (Vs, Vo) ZBITE,

l'_'] %,
HEd ===

\‘ﬁ“t _- i

o PR
-
oy

ol

s 3
.

'

!

.

21



2.1.3 BEREZFARY FMILBETILOHZRTE R

SERY ANSHE-GEMRCEZT

$-THR

BERBEARY MLAETILOHRE

26101 el
EEREERDERE

EREL-MET7 LA hEERRIEEHRE AU -5ERE
Mk YUhEE (ME) F#&REt. RUBEARAR
JRILIZEKY M TEBEETILOZ YT ZHER

EEREBIC LS HBEEE (OE) OEFZAN

S ER AR IR B DB

- AT (QE) OREFDZ@EE
REL-MTEEETIILOZUAMEROEZ!H

it

WK Tk

ERLI-NET7 LA/ ESAGERZTAV-MER
FiikIckY ., HhiEE (ME) Z&E

- TS E TILICERTE LG WFET O MR

= (ME) otkst
- EERER (ME) DREADSEE

WAHE OfF) OLR%
Y FHEE S OE

EHELI-MET L/ hESBGEHZEAL. LR(E
#EZEBE LI-EERRICKLIRIEICKY ., tiEEE
(0fE) #=H&Et

S YLFEHTOMBET (0fE) DRE

- EEEER (ME) DOREADSEE

A=) VT ARBREE

EBIMAR— VT ARNBRRERR, S M EHE
(QfE) Z#E. RUPSEREBETILOGERHKL
DHRICEKYMTHEEETILOR LM EHEE

- AT (0fE) ORITDZHEIE
RELE-MTEEETIILORYMEZEOZE

&

ERAT7ZAVEREAE

ERIA7ERAVERERAERERM oHBEEE (O
B) Z=HER

- HBEE (ME) OHEZEOZ@EE

22



2.1.3 BEGBFARY FMILAETILOHTE A

WV EL.11.0m_ (%)

mihiEE (ME) ORTERUVMTEEETILOZLYHIEZDRMN v o @gansm Igf;@@:
v EL-90.0n (BREOEH) gﬁmg_mﬁun%lninlm
W 9 45
WOEL-200m sy | 7 N
vOEL-i804m (REEmMEE) (|

EEFRMMLTIE L - ERARRI LSS RUEBRES, > RRHHEH (EL 90.0n) FTOMH
FOMEREE OF) EEROFHICE YR,

EEEN (RRRKER) <& S5 (08 TRRE) roee ST A
CEEEH (N U =FE) (& BREH 03, TERE) | mﬁﬁ?éﬁi'iﬁ |
T I & BIRE (08, 672) | REmICE2SLRE

__________________________

s
L
.‘Jﬁﬂl‘s
it
Qi
LA
B2
@D

BRAERAKEZ . BTHIZ0=12.5& L-HEEHE (E) 32,
cHBEARY MILIZK BHER
AGERERIC K B RER

RiRE Bflﬂran‘l'u,;ﬁ@ﬂi’,ﬁ/ = (0fE) b‘Esc,;TE Bf@;;zn'l'l«,llie‘: RFETHDZ L EBHBOFAICL YRS,

m% - SEEBWEIC & 215

pir — fiZ - - S B SRR :/\ik = gﬂb\o rTTTTTTTT oI T T Ty
% a7 ﬁ#ﬂ%ﬁ?ﬁ?\ ?_E:L.ﬁZO_Omi'COE)ﬁEHi*EH’JH CEERBICHFEINS C LEMHER EL -200mETORED |
B s R—1 VI HARBERIEIZ & S5 RS (0E) (. |
=R ~R—Y DO ARBEIC & BHEEE (OE) A, RRHHEHLS L RENBEHLURTAETHS > e p :
S &t L AR L REREHERR LR L :
P _ o . ALe-125:®E |
B RMREREEREZ . RRMMEHLIZERAL0=12.5& L= (0fl) ZRR, LT eNeRE

)

EE:T&FEL\T:;)&E/E“E' J:%)EEI:D\
-ERIAT7EFRAVEAEICKPEEDORE (ME) A, REBMEFTLURX &L RIFBHEFLUETREFT

$3BLEREDR,
" TEEETILORE [2.38] WTFEEETIIOZ YRS (2 485]
s - BREBREN SEL 20MET . BHEBEEH SEL -200nF TOBAICONT, 2TOFMHIH T ZHE L FHEETIL
1 OEEIZH TS EHE (0fF) DE LM E LT OES THRE,
& %0=12. 52585, CBE LM TEEETILICLAGERDGERARY MLA., HMEEIREOBERRY ML E
3 . EEEHEE - B R UEL. -200mEL AZ: L<IZE@ED (D) (fRiREIEEE~EL -90m)
I FEOHBEHE (OfE) (X, B CBRELEMTEEETLOERCEEMA. R—) VS ANBEIE R RE SR E X -PSRE

D THEEETILERA. ETIVOERGEERICHLTRAZEL LLIELEES (@) [FEREZRE~EL -200m) 23



2.2 ihigEE (0E) DHE

mih T (fE)

DEXTE 77 &t

« BIEFAILIRRMRMIICIIG L TLSERET L1 DMEBEHARLHEOR—) DV ARNERAERRFOHUERFICED

T, XFTOEMMIMEZERY ANT=FHEICL Y.
= (0fE) ZHRIC

Ml % Xk

WwAEE (UE) ORE - EBEMEORLEARAENS-H,

ik
v EL.11.0m
RERRE = of
V¥ EL.-15.0m
ﬁ ,: iﬂEﬁlﬂ“nEfi%ﬁqL\f'u—F@mnT EE; !Fb%( gog_ﬁfﬁ
Vv EL.-50.0m S N BN (RRMUEEL) =& BB
& Y AEEREH N U ZTFR) 2k BBE
% - EIRTFEIC & BIRET
— 7 FIREANRY MLIZK HHER
EX/RRA =n = Kk [ — =7
v i 90 on % (EERRIC & B
7 UTFORE - REMERCESE, EL -90mLLE & FHEICHE
) - ERERBWEIC & A5
= CR— 1 U ARBERIE IS & B#E
¥ EL.-200m BRI T7ERAVWERZEREICK SR
7 AR 4
V¥ EL.-1804m

V¥ EL.-3015m

BFFRIOMTREETILERA
(tBAIE (Vs/15~Vs/10) %Iz |

£

24



2.2.1 RFRGPHBETLLZ DB R ()

(1) hEgE= (QfE) DiRE
AR E (QfE) OmEI7TE
- RARAMEBELUZOMBRER () ISOWT. BIRFAURICIRGLIZREY L/ hRE8RREZEIC. UTOES
Y. SENEREEX.
a. ZEEY (BIRBEKEFR) (CXDH1RE
waHzE (0E) NEAKRBONERICHEHT IEBHETIL (=0xF) ZREL. HBHE OE) ZEE. BRE
DHFEY V&b &, thBFEE OfF) F0HZEBEEFTOHLIRARBTLRATFET S hb. TEAICE
B L. 2HzLL EDfEZE ERRE & L THERA,
b. {mZRAH (N Z=T7H) IZXDHIRET
EREBAITIIMEBERE (ME) SEIRBMDOSSEICEAE (Q=0xF¢) L. HLHEKEETH) &Y SBERMEIT
(&, ERRMETES 0=0) 54 )=TEEBAHETILZREL. HBHE QE) ZRE. fIFER/NS
A—RELTHBEE (UE) &RFICEE,
c. MEKTHERICKDKET -
LEREEBHRICKLSRETE, EE (ME) OBRBETILOREICEERBEZMA M TEEETILALE
THHH., WTHEETILZAVT., AR E) ZH#E.
- BHOFERICIHBREFAHERIC, FHEMSZZRELE-HMBERE (ME) Z&E.

A A
Q Q
& L &
0=0g*f2
Rk = —EfE RNk —FE
«— R
H,  EEMH) f, EEM (Ho)
(a) I=EBEH (BIRBIKER) (b) =EBEE N1 1)=TH)

BEFEICBITHIREETILOAL A= 25



2.2.1 FREPMHEFTLUZOMBREET (0E)
a. EMY (RRPEER) 2k HRE

BEEICAWNSMERET

- BHFARERELAHKOBRXT, BrAREEURICIG LIZHE
#;IZH LT, HBREOEREEXEE.

ot B 2 2|

i AR

B

% Noda et al. (2002) "D@EREHE ZSE (M5, 4Ll £, B REEHE200kmAR E LLR OO N RE# R R R % 3R TE
mEEH (BERBIKER) Tl tBRETD

REICAL-EET (GHoHE)

& HE, AR M %ﬁ (Aﬁ* ﬁ‘)
@ JEB R I VRAL P 199743 H 26 F 6.6 178 23
@ JEE B R P R 199744 H 3 H 5.7 178 23
© JEE R B2 VRAL PG 199745 130 6.4 179 23
@ Iiy=pi 199746 4 25 H 6.6 198 23
® Jut Ak vayH 20054F-3 A 20 A 7.0 40 22
® JuH Ak pE T 20054£3 H 22 H 5.4 39 22
@ g [ B R 200544 H 20 H 5.8 46 22
REZR R REAS it 5 20164£4H 14H 6.5 125 23
©) REAS WL REAS Hh 5 20164E4 14 H 5.8 126 23
REAR IR REAH 7 201644 15H 6.4 126 23
@ REA IR REA 1 )7 20164£4 H 16 H 7.3 121 23
@ REZR IR AEAS it 57 20165£4H 16 H 5.4 121 23
® REAS WL REAS Hh 5 20164E4 7 16 H 5.9 123 23
@ RE A UL [Tk o1 5 20164F4H 16 H 5.9 132 23
® REA R [kt 7 20164F4 H 16 H 5.8 138 23
REAS WL REAS Hh 5 20164E4 16 H 5.4 119 23
@ REAS UL REA Hh 7 201644 16 H 5.4 123 23
REAS R [T e 7 20164E4 H 18 H 5.8 140 23
REAR IR REA H )7 20164E4 H 19 H 5.5 132 23

34°N

33°N

32°N A

31°N A

128°E 129°E 130°E 131°E 132°E

EE AR (FIRBURFR) [CRHHBRED
REICAN-MEDORRME (FH19E)

AR ZEMA IR DB B ERDIEZERE

o 0000

w A U oo NZ

26



2.2.1 RFREPHEST LU OMARFE (0fF)

B EEIZH T HEMEH
- EEEY BEBUKEFR) CXYBMBBRROREZEITS. BAEHEILUTOEY,

EERH BARBUKFL) [CLKHPMBREROREICES T HHTEN

VEL. 11.0m a IHH &
MRMEDZETESYE | Mo. 4Ll £, EREEEE200kmIZE LIA DA REHMZR A E
F 5 Hh 2= 19#h =
VEL-7.0n | fRicaie AR b=
19 ED F=:ZREE (NS, EW, UDRE%)
AR " n
,&Sﬁiatm2ﬁ§m&
Bandig0. 2HzMDParzent™o 4 > K
ﬁiﬁ:ﬁ ¥s IJ-IJEs S/&’EJ#VS&UP/&IEJ#VDU: Einq:_.ra)
VEL. -90. Om S SR E 5 ) mT%L%Twwﬁéﬁﬁb = (0ME) ZFEE
o QfE Q(f)=Q - T
B REMNE

27



2.2.1 RFRGPHBETLLZ DB R ()

mihAEE=E (0fE) DEERR
- AIERROGEEREIMMEDOTHEERHZLUTICRY,

— HRERIEER (194
45 (Q=Q,- )

NS5 ] EWA M UDA [A]
10 10
s = ] =
EL.11.0m i #‘g L iﬁ'g L
| |
/EL-17.0m = =
10 0'11 10 0'11 10
BB % (Hz) FELR 8k (Hz) FEIR %k (Hz)
10 10
A & \ E ,/w;ﬂ
oK N
EL-17.0m : o g - ol — Y
/EL.—90.0m “ ' H
10 0'11 10 0'11 10
B E (Hz) FERE (Hz) R E (Hz)

NEGASE B R U EROEZR B (XParzen Window 0. 2Hz TR L—U 4
XEBEBROCEBRREDESHEICOVNTIL, HEQIZESH
28



ol
<
IR
1=
24
£y
S

%

TLL

R

2.2.1 &

Bz (UfE) DEEFR

N
/

W AR

) DLERIER. 0=8. 738 %,

(QfiE

=

P

T-Hhf%;

RIE S h

Y

&

REURTFR) |

&

(

- mEER

— EL.11.0~-17.0m
— EL.-17.0~-50.0m
— EL.-50.0~-90.0m

10

B #(Hz)

B #(Hz)
& YRIE S i-uh#RiE = (EL. 11. Om~EL. -90. Om)

R #(Hz)

-~

mEEH (BRBIEKREDR) |

& HHBEHE (QfE)

~

RIEFERI

0.01
0.

28

0.28

1.04

04

1.10

0.01
0.

64

0. 64

1.03

04

1.1

0.00
0.

63

0.63

1.03

1.

05

1.1

3000
3000
3440

1350
1350
1570

2.35
2.

35

2.35

11.0
-11.0
-90.0

29



2.2.1 ERGAHUERFT LUZ DR (0fE)
b. {EEBIH (XA UZTE) (& HHE

B EAR DEIE
. HEEHE (Ol ORKHEKEHERVCLRBIZETIMRELUTOEY, (B3EQ)

SCHR

EATIEA (1993) 4

M=

- MED BRI T S EFEMOMER (BIRBIEKEESE) BRI D,
- BREIRBAITOUEDNEITENRoND,

RS - 2)11(1994)%

- BLR#FE (0.5Hz~bHz) ITHE VW TRIKBIKFHEZZEL-ETILORE
- SHZUL E DS ERBFEICOWNTIE, BEAERR EAEAN1993)Y F) ZHBF

Z. BREBE—EELELTHRE

AT - Kith (2002)©

- 0. 5~2Hz TIXBEEHMABRHME L LICHALTEHIEEZRLTLS,
- — AT, 2~16HZIZBWTIRIZ—FEDELEHDH_EFRLTLS,

Fukushima et al. (2016)7

- OUEFFI2~HzFE THIRBBTREL T 5. TnLYBWMRBBTRHIFIE—EIZL
HZEERLTLS,

1E & (EH (2006) ®

- BEEBLHABEBZERIC, ERKKAITEIRARKIZEKEL., SRREATE—
BIZHBAIEZRBLEETIDRENGEESNTLS,

£ 7% (2012)9)

- N T EREARBIKEETILERAW=EMEmA S MMOHz{fHETDER] OFEEEHH

LEMZLTEY. 10~20HzTRRH—TF LT 5 LEHEDRE LFRAFMMILGHER

- BERARBAOBEEZ. BMICSERBAICHRT S LETELNET HIEH
(Abercrombie (1998)10) L {LEEL TULVS,

30



2.2.1 RFRGPHBETLLZ DB R ()

B REEICAVSMEFETR UMBITEY

£ (2012) 92k b, HIREBEHZHEITERRHAITIXREIREIZIKEFEL.
= RBIRBE TIE— Et@é‘t%ﬁﬁbtﬁ4U:TEEﬁﬁmﬁ%?»

ZHAWTCIEERSICKYHEEEE (ME) ZRE.
(SR Y= 7 ) [ & B M A O B =85 1 B RE AR S b
EG S
M5, A5t . 22 BB A 200kmRR EE LA 0D
HEWROEERN | rewmsmimEn 55 . THULEEEET 2HES
B E T

ShED{=:ZERIE (Transversef s
- EL. 11. Om/EL. -17. Om

- EL. 11. Om/EL. -90. Om

- EL. -17. Om/EL. -90. Om
SEEEDI0R R £
Bandiig0. 2HzMParzen™ 4 > K
BE. ZE. SKEEVsRUPKEEREVPIX,
AR OM TIEEETILDOMEEZSEL.
AgtfE., iEE= QE) ZEE
Q(f)=Qp - f* (F<fp)
Q& Q(f)=Qy_ (f=fp)
X1 : 19t EFHEEREMERFEGEROGEEBRREE T IHEEZRTE
N T EEEY (ARMKER) ICLIRTIZESIT2BAEEISDEERS

2=y rETD
BAGERH

B%E 7%

EEER N ) ZT7E) ICLHMBHROREICAVHERET GH3tE)
=S

PSR (k)

REARIRREAHE 20164F4H 14 H 5.8 126
REAS VR AT Ak i 7 201654 A 18H 5.8 140
JupN AL VG 200543 A 22H 5.4 39

Hypocenter
130° 131° 5 11 17
e @ | @
R
N
34" & - 340
\f (5;(:05"73
e
33 4 {1e0@° - 33°
N 5 ) _ e
.. D e
32 1 cpi'Re |- 32°
5 , Depth [kmg
[N . J
11 QC i & 1
L T
17 T - 17
130° 131°
Hypocenter
1306° 1308° 131 13120 5 11 17
- (15) V
33 - - ﬁ' L 1 0" 33.0°
;\ (14’ 2 & [
= 1 ﬂ ) .
32.8 3 . T1e o 32.8°
Fr— De
‘(17)0’1(3)) 10 km @ ®
it | eM50
326 4 o / oM6.0 || - L 306
: ‘w}/ il
T T : T
Depth [k
5 . .l . ; epth [km]
X ° o
11 o@® [ 1
[ ]
17 T 2 T T 17
130.6° 130.8° 131.0° 131.2°
REAATE (REAHIES)

IRERI (N TR SR BB B D R
AV EOERME (K, 53t
31



2.2.1 sxiRERHh

TRLiZ Db AEEE (fF)

mihEEE (0E) OREHFR (Transversefs3)
s RIEFHERDGEERSESAGEFROEERRZFLUTIZRT,

EL.11.0m
/EL.=17.0m

EL.11.0m
/EL.—90.0m

EL.-17.0m
/EL.—90.0m

10 t . 4 t 10 10 L L
5 I 51 I 5
2 2 2
] | 2 7 e
w14 T © w 14
¢ T L4 a
0.5 o . 0.5 05
0.2 4| 18/04/14-22:07 [ 0.2 - 16/04114-22:07 [ 0.2 | 18/04/14-22:07
< || Obsavation -_ || Obsavation — = || Obsavation —
Calculation — Calculation = Calculation =
0.1 " T T T r T 0.1 y T T T T T 0.1 g T T T T T
0.2 0.5 1 2 5 10 20 0.2 05 1 2 5 10 20 0.2 05 1 2 5 10 20
FrequencylHz] Frequency[Hz] Frequency[Hz]
10 L L 1 1 - L i 10 19
! ! 5 &)
5
2 2
2
=}
2 g CERE
T 1 o =
o
] 05
054 L 0.5
T 16/04/18-20:41 2 [180a718-20:41
0.2 [ 16/04/18-20:41 L G2 Chiaraan 02 Obsavation  —
= || Obsavation ~ — Calculation - Calculation =
Calculation — 01 - - : ! - ! 0.1 = = T - - -
0.1 y 7 T T T T ' 02 05 1 2 5 10 20
02 05 1 2 5 10 20 he B A s X ® A
Fi ney[Hz,
Frequency[Hz] requency[Hz]
10 i U E— 10 1 et ——t 10 H— H—
54 5] 5 ]
2 2 2]
2} =] K]
=R 2 i = 4
& 31 3
0.5 0.5 0.5 4
J|05/03/22-15:55 J05/03/22-15:55 405/03/22-15.55 L
02 Obsavation == 02 Obsavation — 0.2 Obsavation =
Calculation — Calculation —_ Calculation —
01 = T T T T U 01 - - - - - 0.1 u T T T T
0z 05 1 2 5 10 20 02 0.5 1 2 5 10 20 0.2 0.5 1 2 5 0 20
Frequency[Hz] Frequency[Hz] Frequency[Hz]

32



2.2.1 RFREPHEST LU OMARFE (0fF)

mihiEEE (OfE) OFREHER
- EEEH (N UZTER) CLYREShIBBREE (ME) OLREF. 0=3 TEE,

— EL. 11. Om~EL. -17. Om
— EL.-17. Om~EL. -50. Om
— EL.-50. Om~EL. -90. Om

10 ::::::::::::::—-: ' :—:'L::::::::::::::::
e e e e e e
I e S S T R I A . A
------ |== =7 - ™
"""" Cor .

tg . A |
1 Z:::::::::::::::::::::::I:Z::::::::::::::::
EEEEEEEEEEEEEEEEEEE?QEEEEEEEEQEE
IS Y B
i o et i o
SR R S R n it --

| S R |

0.1 —— :

1 10 25
B #(Hz)

EERBRBUN()Z7E) [ZKYRESN T
A2 2= (EL.11.0m~EL.~90.0m)

ZEo Vs Vp HE=E-TR
(g/cm?) (m/s) (m/s) o
11.0 2.35 1350 3000 1.34 0.29 19.98
-17.0 2.35 1350 3000 1.34 0.29 19.98
-50.0 2.35 1570 3440 1.56 0.29 19.98

33



2.2.1 RFRGPHBETLLZ DB R ()

c. WERTFHEICK SR

B EECAVNDMEFET

« MERFHEICKLLHMBEE (ME) OHTER. EEBH (ARBEKER) ICXL 58 ERFOHRXTE1IMED
HAGEERE MR E L TEE,
% Noda et al. (2002) " D ERELFE ZSEITM. 4LL £, ERIEEE200kmFEE LA D NEER N E % E E

HERFISEICK HHBHED

FECAWHERT (GHHE)

B MO, R M %Ekf’;f (ﬂﬁ* ﬁ)
@ JEB R I VRAL P 199743 H 26 F 6.6 178 23
@ JEE B R P R 199744 H 3 H 5.7 178 23
© JEE R B2 VRAL PG 199745 130 6.4 179 23
@ Iiy=pi 199746 4 25 H 6.6 198 23
® Jut Ak vayH 20054F-3 A 20 A 7.0 40 22
® Ju AL P 20054E3H 22 H 5.4 39 22
@ g [ B HER 200544 H 20 H 5.8 46 22
REZR R REAS it 5 20164£4H 14H 6.5 125 23
©) REAS WL REAS Hh 5 20164E4 14 H 5.8 126 23
REAR IR REAH 7 201644 15H 6.4 126 23
@ REA IR REA 1 )7 20164E4 H 16 H 7.3 121 23
@ REZR IR AEAS it 7 20165£4H 16 H 5.4 121 23
® REAS WL REAS Hh 5 20164E4 7 16 H 5.9 123 23
@ RE A UL [Tk o1 5 20164F4H 16 H 5.9 132 23
® REA R [kt 7 20164F4 H 16 H 5.8 138 23
REAS WL REAS Hh 5 20164E4 16 H 5.4 119 23
@ REAS UL REAS Hh 7 201644 16 H 5.4 123 23
REAS R FATde 7 20164E4 H 18 H 5.8 140 23
REAR IR REA 1 )7 20164E4 H 19 H 5.5 132 23

34°N A

33°N A

32°N A

31°N A

128°E 129°E 130°E 131°E 132°E

T B EI & HHBHEO
RECAV - RORRME (GHIHE)

o 0000

w A oo NZ

34



2.2.1 RFREPHEST LU OMARFE (0fF)

B EECE T HETES
- WMERTHECLIYVHMBREOREZITS . BITEHITUTOEY,

MRRTFHEICE HDMBHEOREICE (T HBITEY

HRMEDBEEE N M5, 410k . 7 s BB B 200KmZ E LA RS ) P BE AR P S0 T

SRR 194 =

RMTR Transversef %

AT SEZEEL208

& EDEEEM ARy Li=Farvhya—2aviEe—HEATL (C>8) il
& Hh S 1645

R HT X E—2 BRI x 2

Vw\'—p o2kl Uy

st#EParzeny 4 >~ Ky
Bandig (50 B R Ef (ot L Tf/1.3~1. 3f

35



2.2.1 RFREPHEST LU OMARFE (0fF)

mihBEE (ME) OHESZE

- BFFIREREUROKRFORMUMEL LT, HRETHE VICKY, TEEETILERAVT. ME7 LA
=BARER, o HBERE (ME) ZERERE,

- WHROBEBERBAERICIE. WETANSAFSNEBN/BRTRI L. REENERSNDH. ROBAET
RIS L THRRFETIVRY 2 -2 30T HE. ASIE (BAD &RHE GEAD A58

« BROMBBALEEZRAZ Y LETAVR) 12—V a VERERVT, ASTKIZHT 2 RENVKORIBOLERIZHE
DFE. MBREE (0fE) ZHE,

1 1 1 1 1 1 1 1
Surface /- FFT—=u,(f Event2(M5 5) IBRHO8 S-wave
/4 \ Event7(M6.0)
< / \ — » ({E,;me{MS,B}
Borehole Event10(M4.6)
e NN
\ FFT —=u,(f) Eventi2(M5.7)
" Eventi7(M4.6)
up (@) ui(w) o

W&.(a)) — iy — g | Eventioms.)

u,@)F +e g
g Event20(M4.6)

o
% Event21(M&.0)

IFFT ?é
(Deconvolution) § | el
Event2s(Ma 7

ASTE REHR
e — Event27(M5.7)
Deconvolution T2
g V“WMJLJMW’WWM'\MMWW‘ ¥ i
-5 0 ARG, 5 .
Lag Time [s] fvmm_o)
PRV & 1) . z]
H(f) = Sy (f) 07 () = - )] Incidknt Noide Refiptted Fukushima et al.(2016)d\) $i #%
S (f) S nft 5 -4 -3 =2 -1 0 1 2 3 4 5

Lag Time [s] 36



2.2.1 RFREPHEST LU OMARFE (0fF)

mihiEE (0E) OHEREE
e AR 2= aVEREREICKRKDHEZE-HIZIE. ZLOMEHBGEHFDTaIVR) 12— a ViERERE Y
D5 ELELHD,
— RO T HMEBEHARENS LD E. /JAXDBRESA, T FILHBEEIZES,
— R3O HMEBERBEENDVLEL, DU FILATHEBELGTaVR) a—2aVviEEERNS L, #HBEEE
E) Z&EYIHEETETEHL,

Lapse time (s)

MEEREEHI-LETa R 12— a3 ViEROEL .



2.2.1 FRGRHIEET LLZ DT (UE)

W GOF(C &k &K D TT A

o« WHRELE-IMMEDERAEEEMN S, Anderson(2004) 12 (2 &k 54842 (GOF : Goodness Of Fit) I2HEDE, X2y L
fFavhR)a—SaVvBERESMENDTIAVAR) 2 —2 a3 VERO—BEATVEDZFHE,

— Anderson(2004) Tl&, 20DEHD—HELXREEZRTEEERBIZFIRE,
- INLDIB2DDREOEEEZRTIEE (GOF) &L T, aE—LURZIFLEZREAL. TOEICKELT:
UTOEEEMNRINTLS,
a poor fit : ~4 a good fit . 6~8
a fair fit : 4~6 an excellent fit : 8~

o KRETIE, REv I L=7arviR)a—>aVEREKSMEDTa VAR 2a—2 3 VERDOGFERS., an
excellent fit (8~) MK ZHE,

22N ERDIHEERT ER (GOF)

Number | Symbol | Name: Similarity of Definition' %W a poor fit
C10 C* Cross Correlation C* =10max[C(a, (1), a, (1)).0] where ﬂ Q
J‘ a, (t)a2 (f)dl’ a fair fit
Cla,a)= , Al % "?Z?ﬁ i}tﬁ%\g;x a fair fit
U af(t)dt} U a (r)dr}

voﬁ./\}m an excellent fit
Anderson(2004) & Y $ #%

W@ﬁt an excellent fit

GOFMD
(FEEZHE . BEZRN)

38



2.2. 1 IFEPHERTLLUZDHBERE (0fE)

W GOF(C & &K DHHFER

« Anderson (2004) "2 MDIEEIZEDE, XA v O LE=TarvR) 2a— a3 VR EKSMEDRIEO—BENSLVGHE
DR ZHH,

eq001

eq002
= Average

—  Used
" Rejected

eq003
eq004

A7RE99
eq005 F“’7§¥§Z—
Aeez0
QYA PN
AVA L L
0872~

2

eq006
eq007
eq008

ahaL

eq009

eq010

{

-02-01 0 0.1 02 -0.2-0.1 O 0.1 0.2
Lapse time(s) Lapse time(s)

ARG LT= KT L& MR DK T DFEE

39



2.2. 1 IxFEPHFERTLLZOHMBRE (0fF)

mihREE (0E) OFREHR
- WERRTFBEICLYEESHIBEE (0E) OLRBEL=8 6125,

t-_ﬂ
o
i
0.1 b———
657 8 9 10 20
Bk (Hz)

MERTHEICKYHETESN - =(EL11.0m~EL-90.0m)

40



2.2.1 RFRGPHBETLLZ DB R ()

BEHRDODFEZLSBREAGRZB T A - MERE (0E)

- HBREE (UE) ORFICETIEBMCEFENZITENSICOVNTIE, BEHOFXIZLIZEMLERTEERT S
LIZkYEE,

- WBEEE (ME) (X, hWESRERICEODETRITZEE, HEIXBREREZTHY.,. ChFETIZHEL T 5HEEAE|
SERIIBE SN TSI D, FEMNSEFEZEL., BIREICKEET. RFMIZ0=12.5&F 5,

« BE. AEARDOEX. 29BIZRLERY . KEABICHSNNSMEBMTHEIN., KEARRUVSREARE HIZE
—DOEELTEY. KEAMMIZER+DLEESFEERELTLS,

. (R £ B (ERBII & B - 7 R
ﬁﬁ#;ﬁ (ﬁi&ﬁ{&#ﬂ) (/‘*’r I) :7§2) i’mEl&:Flfl£I~ct%)*ﬁnT
— EL.11.0m~EL.-17.0m —— EL.11.Om~EL.-17. Om
— EL.-17. Om~EL. -50. Om —— EL.-17. Om~EL. -50. Om
——EL.-50. Om~EL. -90. Om —— EL.-50. Om~EL. -90. Om

0.1 ! M ! 0.1 ! R ! 0.1

1 10 25 1 10 25 6.5 7 8 9 IIO 20
K #(H2) BB #(H2) B #(Hz)
EEEH (FREHEEFER) ICKYRIESNT= EEBHN)Z7E) ICKYRIESNT= MERTFHEICLVEESNT-

Hh A% HZ(EW: EL.11.0m~EL.—90.0m) H#h A& R 2= (EL.11.0m~EL.—90.0m) H#hA&E = (EL.11.0m~EL.—90.0m) 41



2.2.1 ERGAHUERFT LUZ DR (0fE)
(2) BEE (MfE) O

. o VEL. 11.0m
a. IhEARY MLIZ& BhEEE (AE) OFEE ®
. BIFEEHESH (EL.-90.0m) THLMNI-HEERISREEANNE L, e (Eep)
IRTTEBRICEDE, HELEERE (EL.-17.0m) *OEERR N
HRILERMBOHMET THON:-HEHARBEOEERRY ML VEL ~17.0m AR B AR 2 J‘/\/W\/V

EDHEZERL. HAEHE (0=12.5) ITDOWTUTORZEEZEL
T:o (43~52E§ﬂ§)
- EEBE#H BAERHEKEDR) ORIERRICEIREBFTEDIGERARY
MILAY., HhEEBISEFOIEEARY ML ERE,
— 0=12.5MDIEBREDIGBEARY MILN, hESHAGEROICEARY
MLERIFS LLIZERS,
VEL. -90. Om e epith =t

HKANDERZFEHEET (EL.-90.0m) THON-HEEBEHZRUE HDEMELE O —/\/\/\/\/\/\/—
Y (EL.-17.0m) TORERIIHPEEEDT-6. E+FCEEE

MBS B whEERIEEEx (E+F)

42



2.2. 1 IxFEPHFERTLLZOHMBRE (0fF)

H — #38I504% EL-17.0m

BGEARYT MLOLEEEER (1/10)

OEREEIFHEER
10 — 10 e 10 -
h=0.05 || h=005 | h=0.05
— &K (Q=12.5)
1 1 1 — ER(EEHR (BRBKER))
A Wy | A -
2 Y 2 A 2 M
5 s 5 v 5 :
O e i 01 5 N i O
M y A iﬂ'ﬂ A !B,Q l"“ y A
.4/ , /
7 ) i
0.01 / 0.01 /5 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#A(s) FEI#A(s) A#A(s)
NSH A EWA A UDA M
QERERIFEE
10 — 10 ey 10 ey
h=0.05 || h=0.05 | h=0.05 |
1 1 1
£ £ £
S 04 / A S So1 \.
i / i f i T
i / b / | A
Ve
/ /
0.01 0.01 0.01 /
%’ /
7 /
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FEHi(s) E#i(s)
EWA [ UDAM

NSH A



2.2. 1 IxFEPHFERTLLZOHMBRE (0fF)

o -I; :l:
BEZEARY MLOLLLERER (2/10)
QERBEIFEER
10 , 10 7 10 7] Z
h=0.05 | h=0.05 | h=0.05 | — RIEEE% EL-17.0m
— I5& K (Q=12.5)
1 1 1 A — ER(FEHER (BRMKER))
A Vo \ S\
Q / Q N Q \
S« 0.1 / 501 5«01 / )
w ] o I -3 .
i i /x i N
’!
/
0.01 0.01 /y o 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AHA(s) BH(s) FBHA(s)
NSH A EWHA A UDAH
@
10 — 10 — 10 —
h=0.05 | h=0.05 | h=005 |
1 AN 1 ™\ 1
l" H bt /\ \ WA
@ @ A\ @ N
5 5 ;
M 0.1 MOJ 1/ ﬂl1’(0.1
4 v # )
/ .
0.01 0.01 0.01 ,‘> i
e
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWAE] UDA A

NSA [



2.2. 1 IFEPMEFTLLZOMB BT (ME)
BEEARY MLOLLEESFER (3/10)

GAMITEH (2005FBFEFAHMERE)
100 g 100 5 100 ] _
h=0.05 | h=0.05 | h=0.05 | — #8158 8% EL-17.0m
’./ — I5& K (Q=12.5)
10 I 2 ! Sist 10 ,-'I:‘ S ~ S ~ 10 "‘-“ — 'ﬁ‘%i&(ﬁiﬁ%(ﬁi&&mﬁﬂ))
_ : — — ) 7
® ® ® I
5 1 5 1 b 5 1 /- i
o ] oy /
) / ) ) v
7
0.1 0.1 0.1
0.01 0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AH#A(s) AHA(s) FEH(s)
NSA [ EWAE] UDA A
G Bl
10 — 10 — 10 —
h=0.05 h=0.05 | h=005 |
1 1 A N\ 1 =
A WIAN | S WY A .
£
S 8 S n
{E’( 0.1 M 0.1 B 0.1
) 57 ) : )
-y 7
0.01 / 0.01 % 0.01 //
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWAE] UDA A

NSK A



2.2. 1 FEEPHEEFTLLUZDMBREET (0fEF)
BEERARY FLDOLLLEEER (4/10)

DEFEDE (2005FEEHEFATHHERARE)
100 100 5 100 q
h=0.05 | h=0.05 | h=0.05 | — #8158 8% EL-17.0m
— I5& K (Q=12.5)
10 A 10 10 — IGE R (FEERER (BRHUREFERD)
/
@ 7 @ @ v
5 1 5 1 / ™, § 1 o
il 7/ W\ iid \ iid \
# g \ ] A8 iﬂﬁ W
Vi
0.1 7 0.1 Z 8 0.1 ,/>
0.01 0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AH#A(s) AHA(s) A#A(s)
NSA [ EWAE] UDA A
@BEARE KRS (2016FREAMERE)
100 ————— 100 — 100 —
h=0.05 | h=0.05 | h=0.05 |
10 10 10
@ N @ A @
g SN\ 5, / \, 5, NV
M / "".ﬂ M La L J M n = j
bl I' Rani | o) 7\‘»\ J/
i 7 '
/' /
01 /7 0.1 ’ 0.1 /
0.01 0.01 l 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FEHA(s) E#A(s)
EWAE] UDA A

NSK A

46



2.2. 1 RREBHEFTLLZDEFE

o -I; :l:
BEZEARY MLDOLLEER (5/10)
QRERERERH A
10 , 10 7 10 7] Z
h=0.05 | h=0.05 | h=0.05 | — RIEEE% EL-17.0m
f — I5& K (Q=12.5)
1 17 1 /\ = 1 — &R (RERER (RIREKER))
Vo \ 4 N\
— — A — N / -
: A | 8 a | g
1 J N
G / S S pd
& O i O 0 / -
# 7 2 o ;
7 7 //
0.01 0.01 0.01 /5
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AHA(s) FA#A(s) AHA(s)
NSAH [ EWA [ UDA A
DRE AR R REARH A
10 — 10 gy 10 g
h=0.05 h=0.05 | h=005 |
1 f > 1 [ N 1
/[ \ HH / vV YA
; /i z / : y
S 01 2 0.1 7 01 [ J
il iid il
# q ) s i
’ S .
001 / 001 0.01 4
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWAE] UDA A

NSA [



2.2. 1 IxFEPHFERTLLZOHMBRE (0fF)

o 'I§ :l:
BEZEARY MLDOLLLEER (6/10)
DEEARIBREARME (2016FREAMERE)
100 - 100 . 100 . -
h=0.05 || h=0.05 | h=0.05 | — #8158 8% EL-17.0m
— I5& K (Q=12.5)
10 N 10 10 — &R (REEZR (BEHIKER))
}I/Iry - _ 1 _ 3
@ 0 @ N M
g /P 5 ) § A\
# "/ " [ "
M - b 8 4 M in'g
V.
/
0.1 l,x 0.1 /4 / 0.1 Y7/
0.01 0.01 0.01
0.01 0.1 10 0.01 0.1 1 10 0.01 0.1 1 10
AH#A(s) AHA(s) A#A(s)
NSA [ EWAE] UDA A
QR KRR REARHA
10 — 10 — 10 —
h=0.05 | h=0.05 | h=005 |
1 S 1 f 1
— \/’Lﬂ' — J / —
@ i Q TR @
£ b 1S s c
S \Via S \ S
e 0.1 : “ M 0.1 B 0.1 \
M . HH M X N M \
A g A/
0.01 ,‘> 0.01 { / 0.01 7
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWAE] UDA A

NSK A

48



2.2. 1 IxFEPHFERTLLZOHMBRE (0fF)

o -I; :l:
BEZEARY MLOLLLEER (7/10)
BREEAREREARH S
10 - 10 — 10 — -
h=0.05 | h=0.05 | h=0.05 | — RIEEE% EL-17.0m
— I5& K (Q=12.5)
| [ | I : : — AR (AR (DR L))
W / v ‘,l\\
@ N\ @ - @ ”
£ e £ /A £ y
5 S i S
FL’( 0.1 b 0.1 / P 0.1
b / b i) r
7 7
/?\
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AHA(s) BH(s) AHA(s)
NSAH [ EWA [ UDA A
ADEEAR R P EX Hh /5
10 — 10 — 10 —
h=0.05 | h=0.05 | h=005 |
1 1 1
l’ N
— — q W —
@ W Q p @ A~V
501 ' \ 501 /I N 501 \V\_l"'\
#wo - / L -
# 2 F #
/ L </
0.01 0.01 / 0.01 />
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWAE] UDA A

NSA [



2.2. 1 IFEPMEFTLLZOMB BT (ME)
BEEARY MLDOLLEESFER (8/10)

(DREAR R fa] Ex Hh 5
10 . 10 — 10 — -
h=0.05 || h=0.05 - h=0.05 - — #8158 8% EL-17.0m
— I5& K (Q=12.5)
1 S 1 1 — ER(FEHER (BRMKER))
— A_ \“\ — ll Y R \"\\‘B
® A @ v @ ~ / \
E’, 0.1 ./ 501 501 f h
i i i >
i b i)
7 '
0.01 0.01 { 0.01 ,,%
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FE#A(s)
NS7 ] EWAH UDATE
DRE AR IR REARH A
10 — 10 — 10 —
h=0.05 | h=0.05 | h=0.05 |
1 S 1 1
/’I,I
Q J . g e g M ~
501 .—J ﬁm w . ﬁm .\‘ w \
L 4 W ' / \ : P
b il \ g IS
001 // 001 /a% 0.01 ,,)
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
UDA A

NSH A EWARE

50



2.2. 1 IFEPMEFTLLZOMB BT (ME)
BEEARY MLOLEESFER (9/10)

(DEER R REARHN
10 . 10 — 10 — -
h=0.05 | h=0.05 - h=0.05 - — #8158 8% EL-17.0m
— I5& K (Q=12.5)
1 1 = 1 — ER(FEHER (BRMKER))
_ FHAY — 7 _ A
@ \ © ﬂr C ;V
S S
S S y A S y
P 0.1 ‘# | W 0.1 Z e 0.1
) ) ) /
/ / /] /
/ /
0.01 / 0.01 0.01 />><
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FE#A(s)
NSH A EWAR UDATE
DRE A R pr[ExHh 5
10 — 10 ey 10 ey
h=0.05 | h=0.05 | h=0.05 |
1 N 1 4 — 1
\ \ S —
— g — — N\
\ 1| NN
S 01 S04 \ =01 A} \/
1 5 i Y
/ S/
|
0.01 é> 0.01 0.01 /; 4
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A#A(s) FE#A(s) FEHA(s)
EWARE UDAE

NSH A



Mt EET LU DMBEE (ME)

E s
2.2. 1 &%
BILEARY MLOEEFER (10/10)
VRER R REARHN S
10 10 10 —
h=0.05 | h=0.05 | h=0.05 | — #BIE24% EL-17.0m
— I5& K (Q=12.5)
1 1 1 — &R (REEZR (BEHIKER))
g / £ AN g
ﬁ 0.1 \ O | wO — o
M M \/)' iﬂ'g W \
/
0.01 0.01 0.01
/ V
v /
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AH#(s) A#A(s) IEEEIS)]
EWAR UDATE

NSH A



2.2.1 FRGRHIEET LLZ DT (UE)

b. {mEMKICLHiBET (0fE) DR TS
- R 05125 ISk PEREEERLEEEY (B (R TR
REBURER) I2&YREE L BHEC & 5 EREERS ‘
e DR EEE.,
. ;
. TORR. HERE 0-125) CLIEREERHOE E o Nl
SHATHEARRCEVTRELE—VEFTDHLER  © i
L=, 1 NSHME Wi
0.1 !
1 FER# (Hz) 0
10
PN
: EWH R \\\/ SVEL 11. Om.
HFHIEETIL (0=12.5) % ST
' TEL -17. Op FERCEERAR 2
i o ‘ ?
EL. (m) 3 Vs (m/s) Vp (m/s) 0fiE
1m (g/cmd) -
2.35 1350 3000 12.5 % i S allily
-15m e
2.35 1350 3000 12.5 - uworm
—-50m 04 ] EL_~90m. .&ﬁ‘éﬁﬂbgﬁ
2.35 1570 3440 12.5 | _ R :0 MR R EME
EEROLLE

~100m (EL.~17.0m/EL.~90.0m)

MR EL AR R mE (EL. —15m) EIZE Z B0

NEREE R VERDOGERBSMIIParzen Window 0. 2HZTR L—D V4 53



2.2.1 RFRGPHBETLLZ DB R ()

Q) ARz (0fE) DHRE
« BREFRTLARMRGRIICERIG L TL\AERET LA OMEBHARKRICEDE., RHORMMAMEZIY AN-2EMLER
ck Y, thBEERE (ME) ORE - EBEEORLELNRATFNS O, hBER (ME) ZXRICFFMEREL .

- EEEE (ME) . BRBIKELROOoN., SRRBICHELFEUENEMT 2MEOHLERMTLERIAFEET
SUETBFEAMEOERETIVICEEBEZMA M TEEETLZAL. GEBRKICLIBRFEZERRL .

« EEBRICLSREFICMA. MTEEETILEAVY., MET L/ EHAZEN o BER (E) ZEEHETER
RERHER TSERIC L AL ERL =,

- FREBEHTEHEoONHBRERE 0ME) ZE(IC. CAFETICTMELTOSMESRARKRIEIEON TS EOFHEMNS
ZERB L. BREICEREFEET . RFMIZ0=12.5& LT,

- HEERE (0=12.5) [2DOWT., mFXRMMERFOEACLHREMREBRIACHE THBARKZRANT, BWEARY b
WICK BHERER M ZERIC L MR EEML 1=

.

- LEEDIRE - RZHEF A, HBEET (QfE) (X, RFHIC0=12.5EKET 5.

54



2.2.2 RiFRGPHEETLLRDMBEEETE (fE)

(1) #higmzE (OfF) OiRst o HRHH
Hh R
« RFREHELIEOMBEEE () I2OVT, UTOBY. SEMNERAZER. o Y (EL11.0n
a. EEFWEIC & HMET -
- BREBREDS SEL -20nE TOHBCE T, BEOEEBHENESAT ‘Jﬁﬁﬁﬁ
L\éo -

- BPEREMEGEOBREOREBEICL Y . BREBRED SEL -200nE
TOFELHRE L EERCAEIND C L ERRT 5.

b, R— 1) > T L RHERIREI & BHE -
K=Y D TARISE T DRERRCL Y RRERRE SEL -2000F TOF
FEOMBHE (OfF) £HET 5.
R VT ARBRIC & BB, BRIMMEH LIS & BRSHEHUETH
ETHHC L ERET b,

- BROFERCLIBRABRZEFA T, hBRER OE) z=i&a,

4 (EL.290. 0m)
RRELER

V__(EL.-200m)

55



R ab i ERET LR D EEE (AE)

.2 B
EEE&EE! & HIRET
REPEFTLUROMARE (ME) 1221 T, EEEBHEZEICKRFZERT S,

.

s BRFFREMEMINBFOERERBWETIX, BMREBREH SEL -200nE TEMHLQ. OFEERBIZHESNTE
Y. mFEEMEET (EL.-90.0m) LUR EHERMBFFHLURDEEICKSESLGERARONG N MR L=, (b1~

S50EZSHR)

0
\.
DH‘

56



2.2.2 IFEPHERTLURDBERE (QfE)

F402[8]
, EESREH
BEEBEICDONT (X=X, BrE) (SIKERE) (—EMBIE*)
1 #ovk—ILiE
X4 144 EEEEVstkm/s) X o
LE iy
Bif\\ 2208 [z] 2200
—H0 S | +0
_—50 _—50_
8 ® )
N 94 | — B
= 64 @ . =150
—200] | —200
- 0 10 20 30 40 50(m)
=250/ |—250
L REE : REE V. (km/s) " Jﬁ?%ﬁ%ﬁ’if@,ﬁli%ﬁﬂf :EJEL\EE
O PSRRI X5 : (Vs=$41. 4~1.8km/s) %7,
W @ 0.79 CEEBECERAEOY PSR MERT
@ 144 R (XFFE LAY,
® 1.80 X H AR A DBRBEEFTHEZOER~OES (DiF
& @ 2.03 EBERORT. QttNER)
100 15?0 : 200m 57




2.2.2 IFEPHERTLURDBERE (QfE)

#4020
EEREICOWVT (Y;-Y; Bm) (SEEE) S— 2
CO #zrAviavik (—EMEIEX)

Y, 3%%3 1as EREEVskm/s) v,
- 216217 Fuum M],,,_HJ [2z] o zm;zm o "
Y _1 HTL 1 o
Vo(kmre) | | - RFIPEBEMAZ TEE T L EOEE
(Vs=#1. 4~1.8km/s) %R,
0.79 - EEESCEBETOY PSR M ERT
144 BEEIFEEET. PPTHRKELEE
1.80 BELiMmsnsd,
2.03

X H31 ASFRIDRELBHATHRFEOHFER~ADEH (DFE
ERREFROERT. QHHOERE)

58




2.2.2 IFEPHERTLURDBERE (QfE)

55402[H]
BERAAH
(—HHEEX)

HEBEICOLNT (Y,-Y, BrmE) (SEERE)

I #uh—uik
O Aum—ILik+H ARV
144 REEVs(km/s)

’
v, Y,
EL. (m) EL. (m)
Cae] :
| =] %3 o - -
0 /_4 082 ® +0
=15 L |
< @
L ——
G @
L ——— |
=50 |50
188
—100 178
=150 210 150
222
—200] 200
0 10 20 30 40 50(m)
—250. | —250

¥ ool [ 1 UER | vt || EFARBRRNT LR
B Lo B (Vs=Hi1.4~1.8kn/s) &R7.
Y, | = o - REEEICHBIRE IV FSRA M E
: i - TYRBEEEET. BBLR
T KRR L MBS NS,
X H3 AR OBRBLERHARFEOHFR~OEH (D1U-3-2, T-1-1,
— T-1-2, TI-3-1HMDEM, QEEBHERADEE. QMINDERE)

59




2.2.2 RRERHEFTLURO BT (QfE)
b. R—1) > THRBIREIC & B HET
mEmAR— S RENE

« REFBAICSNT, BRERRENSEL -20mETOEMA—) VJREEIERMTEREL., BER OfEF) %
ATE

l'_'] %,
HEd ===

\‘ﬁ“t _- i

o PR
-
oy

ol

s 3
.

'

!

.

60



2.2.2 iFRGAHIEET LARDE BT (E)

B USRI BRERED 10

« MRICTEREZAVTAIMICHEL-REZEMNAR—) VJARNICRE LE-RIRFTHAY L, BRUBEDK
FEOiRE & ANZRFOKEOREBEOEZENMNSEERBRECLDMEZEL™ 75, (B3EQ)

(6\ R R .
L /\ BIRKR I_%iﬁ;’&’ﬁzd)ﬁﬁﬁ
VS
BEEIZBVLWTRIBELLE
HEITHEEZEE
P fm—————
REBA s
| -
e
E=EEB . qTTTTTmmmmmmmmTTT
2R
EL~200m EERBC

BRI A A—H 61



2.2.2 RFREPHESTLURDMARFE (0fE)

BERAEHERZREA-MBEE (UE) D%

c R—UUTARIZEFZHTUEORER. 0G-17LIF0=11.3. 0G-27L1F0=11. 8K UAG-37LIF0A=10.6~10. 7% Y .
2L L ICRREHHE LIS L RENHEHURCUEZRSETH S,

- BE. SRELICHER. BEBERRY MUZAWLS12. 52 TES.

_1§L. [m] VHRREARRE
Q
QG-1 | -15.0 ~ -200.0 37 11.3 4.4 -50
0G-2 | -15.0 ~ -200.0 29 11.8 4.2
V& R ES
-15.0 ~ -144.0 36 10.7 47 | fF------ | R E R
0G-3 -100
-144.0 ~ -200.0 31 10.6 4.7

X TR (SARRERRE LURASEL-200mI“HEEH— LI DETE

— EREILE AT bV
AET v

-150 — Q-1

— QG2

— QG-3

WEL. -200m
0 10 20

-200

62



2.2.2 RFREPHESTLURDMARFE (0fE)

BEHDFEICLORFNEREBFAHBRE (0fE)

- FERBHEICLPRHOKER. BREBREN SEL -200nE TOEHET, RIFEMEST (EL.-90.0m) L% & &iFED
WETUROREICKELERARONGNC L&A LT,

- R—U VT ARBRAEHERL, RRMHELUZ KRB URCRAS THL L EHA L.

.

« BURABHIERET M SEL. -200mDEHE DM AT (ME) (F. &FEESBMEBEFFLULERLOA=12.5&7 5,

kR
VEL. 11. 0m o
R E AR R
VEL. -15. Om
VEL -17.Om ) 4 N
HAHIE (OfF)
T BREBEE 5 EL 20000
BiminphmEsy & 1 BEoiiEEE (ME) (. &F
VEL. -90. Om B v MELLEER L0=12.5&F 3
o B v —
BT f
[i:1] |
B
=
VEL. -200m L )

O: t‘lﬂ%é-l- 63



2.2.2 RFRFHEBETLURD MR
(2) HEHE (OfF) O o

2. BEITEAVEEERNEICS SRR L
s BRAAT7ERAVWEREAEIZEY ., EREBREN SEL -20mETOEHICHITS <
2EDOBEE QE) #AlE.
N e == [Pp— R E R Y
« BEAIATERAVEAREIZKHREFN, RIFRESMEI UL &ERRMMEILURTH .Y (EL.~17.0m)
ETHAHA_LTHERT 5,
XAERHE - FHE (2012) D TOERE (B3E®)
cERIT7ERVTHE LEEEE. RE7 LA BIRRICEDEHE L - REICR TINS5,
cRET7 LA BRARRICESETMINEBEE. EROERERNRE LTS D, BELEROS VL
HEDOFEIZE DBEDMMMEBEHE LTS,
| w (EL.-90.0m)
iR Es

V__(EL.-200m)

64



2.2.2 IFEPHERTLURDBERE (QfE)

B EAIT7IEIIE
- REMBARICHITAEMERREA SEL -200nE TOEER— U J3HMN 5., RFEEHMEETLIE & RFEEPHEFTLL
EDENTNRT DOERaATHEAR (0E) #HERL. SA0RE (OE) FHE.

e

5t
T
L.g |

65



2.2.2 iFRGAHIEET LARDE BT (E)

mERD7ERN RIS
e {EBE - FEHEQIDPIZEVTEAMINERINF:-. BRAHBEOBE/VLAEDARY RLEEBRWNS [ZRY

MILEEE ]

(Toksoz et al. (1979)19) |2k ZEHEZEMR, HERAAEKIE L TEHHADKR—) VI RBIZK Y FEONT-

BEITE, $EA2E LCMEABRMATILI ZHLEFEAL, BEBEDRRY FLEA, () /A F) S RE(ED

.

EADREER (0E) ZH#E.

- EROT7TRHEONDUMER., HhBEZERT IMHDOBERTHY ., ERFEZETCHBEAORRICH L THIUTH S
CEMND, EREPHERET LUR & RIREV R LURDAEX LRI & H1RET 7= Rk

In (ﬁigg) = —mxf (Q1101 B Q21C2

| | T
Test-piece No.1
—_~
S 05|
)
©
-]
et
g o
<C
P | | | |
a 0 20 40 60 80 10
Time(*10°¢ s)

BRI THEKDOBERZIRER

)+K

Amplitude(V)

RIETF

ahEM

ZIEF

|
20 40 60 80 100
Time(*10°¢ s)

o

7LD LR OBE RZIRKT

c  PEERRE
Q Of&
x B (HEARKERED)
f RBE#
K HEARTORMEEICET 518
1 I
0.8 |- #
06 |- ﬂ |
0.4 |- i
0.2 -
0 £ =
w -
04 1 L 1

1 | 1 1 Il
0 20 40 60 80 100 120

HEafRA A =D

Frequency(kHz)

ERaAT7HRARKETILI =Y LEBRAED
ARG MLLEE D4y T 14 U THER

ARY MIVHZEIZE DBRATEA A —2 XE - A (2012) K Yi# 66



2.2.2 RFREPHESTLURDMARFE (0fE)

BOUERERRERFTAHMBRE (OE) OHE
« BRIT7EAVERZATORR, SFRHBHMEHLIZOMUEZO=20~1100FHEIZH L. FHEFI=63.3, HF
R A LURDMELQO=20~60DEHE 53 L. FYERXQ=39.5&74 Y. AR 7 DUEFXFEFRBHZE UL E&
REPHERRTLUR & THIRREF D L  [IRFEBHESTURN/NS WMERIZH D,

0iE
0 0 50 100 150 200 250 300 350
63 = ; &
o o

BiEH 5

HhEZEst | 54.8 | 0.91 | 76.9 | 0.65 | 568.2 | 0. 86 63.3 | 0.79 ~

ki E'E ~150

2R Role

MRS | 44.8 | 1.12 | 34.5 | 1.45 | 39.3 | 1.27 || 39.5 | 1.27 o) 0 BEREMEHLLE

LLER -200 o O RFEBHESTLUE

- - - BFEMHESt
-250

67



2.2.2 RiFRGPHEETLLRDMBEEETE (fE)

Q) ARz (0fE) DHRE

- REENEICKSBRITORBE. EREERE SEL -200mE TOEHHIE. RIFEBHEET (EL. -90.0m) LU% & &iESD
URDEEICKEGEENRONG N EEHE L=,

« R—) T HARBRAERRN, FREMET UL ERFNBEAURTRETHS LTI LT,

- LEDOHKREHERMN L. REMMEFTUROMBREET (ME) L. RREBHEFTUREEL0=12.5& L=,

- RELMBER (ME) [COWT, BRAaA7ZAVEERAE S SR TERL 1=,

.

- LEEDOWRE - R ZBFEA. RIEBHEIHN SEL 200mOEEOBEET (0fF) (F. RIEBHEFLLURERELC
0=12.5&£%ET S,

c BHE.BEELT, JY—RBoGAMORLEZEMNE LT, TERAMBIBIERICE H1RET] (TX Y. RFEEHMES
(EL.-90m) /M i5EL. -200mE TOEHE TERE L= BE= (0=12.5) IZFENGVN L ZEELE., (35O, ©)

68



2.3 MMTHEEETILDOERTE

i TEEETILORE

EL. -200mLARDEHE (T, BIFFAIOMTHEEETILZRALTHREL. SRAPEI L REAPETOETORAYFEADE

FAtE Z HEER,

- BRERMNE LTLLHEREZES (2007) 2I2H 1T 5 MBBEDOYMEMEE., FFME UNAT Uy FERUER) 2
FPOBEFFHREEZANELTRESNATHEY., ERAFMORAPETOETORHAFAEBREIN TS,

- BH. BRI UBROHMETH S LR FERMHARA B/ NF—FXT— 3> J-SHIS(V3.2) YDREMAE L&,
MEREZESR (2007) OMBREOYREEIEST S, HED)

FRMERREAN GEL -200nE TOERERE - BEX. BIFAIOMTREETILERAT 5.

« FRREBREMN SEL -200mFE TOEBAICH T, BIFFATURBEMICIRGE L TV SRET L1 OMEERRRE®

A=Y TARNERAEREREFORAUERFICE DS, ZFORMMWIARZNY AN-2EMAREH o HBEE
(OfE) ZERET 5o

« LRZEHFEZ. ULTOBYBTEBEETILEZRET .

REL-MTEEETIL

EL.
RN AERE
—-15m
50 0.0 2.35 1350 3000 12.5
-50m
100 -0. 035 2.35 1570 3440 12.5
-100m
150 -0. 085 2.35 1730 3470 12.5
—-150m
-0.135 2.35 1770 3650 12.5
-200m
-0. 185 2.40 2100 4000 200
-1804m
-1.789 2. 60 3100 5500 300 50




2.4 HTEEETILORLYERER

B TS E 7L O SRR bt

- HIETETORY ., MBEE (ME) (&, BIFFrRILB#RMICIEGE L TV SHRET L1 OMEHARFOR—) VT A
NBRAERRFOBRAFTRFCEDVTHRE,

« KREITIE, BHREBRRED SEL -20nE TOHECDONNT, TROGEICEY ., ETORAHFIZEITHEE LI
THREETILOZEZIMEEHER.

X RREEL. (m) 24 29ap- 3 54330 F 3 HRT OB

-15.0 -90.0 -200
. | ’ | . N BE L TEEETILICKAEERDEERRY ML
HERRY kL | 1 EL.-15.0m~EL. -90m | & BE LTz Hh = ER R EC 8% S A 63 Ty A 2 o —~
(:otéﬁﬁ%ﬁ E i X,\°7 I"}l/ t,m-F*%iﬁ;Ej—‘_‘)l/ (ﬁgﬁ&%ﬁ*ﬁﬁ) 7%\‘ tﬂ}Eﬁﬁ./ﬂ“nEfio)ﬁ:\nX’\7 I")'/t H%:E) L/ < 'j:J:@
PSREBEFAED | | o mh e Lt _ S LI TEE TS & HEREEEMA . PSIRE
HEl- & g | Eo 10 Om~ELS200m o eeme | prmEE L PREETV | 23 s ompEels i mA%Es L <25,

70



2.4 ®WTFBEETILORAERER

(1) M EFBBEFEDICERANRY MILIZL HFERR

- HESHAFEFROEON TV XD THEEETILIZCDONNT, SRE
b4®m S ERRBRICE DWWV -BRAERLDESHEZHERT S0
FEMEST (EL.-90m) THON-HEEBGECHREANRE L., Jz
x&ﬁ FICEKDE, HELERER (EL.-17m) DIEERARY pILXE
RNMEDHEI THON-MESRRARLHZOLERARY MLEDOLERE
£, (12~81ESH)

o fEWMEMEFRE (EL.-15m) M SEL -IOmETCHEHEEIZHITHHTHEEE
TILIZDWT, UTOHATECORSFICES TR YN ZHEZE L=,

- BRELE-HTEEETILORETEDIGERANRY LA, thEERIE
BRDILBEART FILERIZES LLIFZERS,

c BB, BRELEHMTREETILORERDEERRY LA, HE

ARBEDIEEANY MLETESME (DREARERMAOME (EW
AR ) I220WT, BEGHMETRGERTHLI L ZHRAL., REL

FHMTHEEETILORLSEICHEFGOEHELEZ, HREQ)

XANDRFEHEET (EL.-90m) THON-HMEHAGEERUE DOERERHELY
(EL.-17m) TOILZE l&’liﬂi’,qﬂnﬂﬁd)t&b E+F <5,

VEL. 11.0
" o

&R (E+F)

FR T L AR HE -vavf

VEL.-17. Om
O

VEL. -90. Om S Bionah = &t

-

HhEH R ERE hEE R EE 8% (E+F)

I



2.4 MTHRE

BGEARYT MLOLEEEER (1/10)

EETILDOZH Y ERERR

— #B508% EL-17.0m
— BERTEEETIL)

OEREEIFHEER
10 S—— 10 S 10 S
h=0.05 | h=0.05 h=0.05 |
1 1 £ 1
1 A HHH Sa
0 A Y Q NANPY Q N
§ § /" § ;
2 01 - =01 n =01 /
i 7/ i SV il
i) 7 b P b AN '8
Al Zr i
ol -
0.01 v 0.01 J S 0.01 /
’// "/r’ ,'
7
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#(s) B#(s) R#(s)
NSHE EWAE UDAH
@F‘ .%,'-R:II:E"‘B
h=0.05 | h=0.05 | h=0.05 |
1 1 1
£ £ £
S oy / A\ S04 \ S04 / \
M T M 1 M m
) ',4 il o A el -
yd
77 [
0.01 / 0.01 /o 0.01 /
I‘ o
/
d D
/ /
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A

72



2.4 WTHEETIIL ORGSR
BEERRY MLORERESR (2/10)

QERERIFAER
10 S—— 10 S 10 S
h=0.05 | h=0.05 h=0.05 | =
— #AIE2 8% EL-17.0m
— B (M THEEETIL)
1 1 1
AP N SN
: Rl J : \
S 01 / Vi <01 b‘ S A
M . I’l'ﬁ'. M . /' / M - y 4
hiv) /] b IF b 4
g i N
/ a4 J
0.01 0.01 sy 0.01
N
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#(s) B#(s) R#(s)
NSHE EWAE UDATH
@
10 — 10 — 10 —
h=0.05 | h=0.05 | h=0.05 |
1 . \ 1 \ 1
i Y N \ WA
Q 0 / A Q A
£ £ v £
E 01 20,1 f 01 i
# il iid /
i) / i i) ~as
74 yd /
0.01 7 0.01 / 0.01 ,,4? /.
,I
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A



2.4 WTFREEETI ORISR

-m%z&ar»@mﬁﬁ%<wm>

@thEﬁ(mwﬁﬁﬂkﬁﬁﬁm ERE
100 100 S 100 —
i h=0.05 h=0.05 .
=005 | — E838152%% EL-17.0m
o
— RERGhTEEETIL
" !. n/ T " 'I\ )ﬂ"‘m/\&. 5 0 . S ( BEETIL)
Vb = il / \ \ JANNA
) A, Sl
1 i / 1 /
# !Bﬂ # F
& yl
d
0.1 0.1 0.1
001 001 001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
B#(s) B#(s) B#(s)
NSHE EWAE UDAH
G Bl
10 - 10 SR 10 -
h=0.05 | h=005 | h=0.05 |
1 | 1 | A\ 1 A
R N e swﬁ:"’ b _ 'i\” ¥ _ LA N
» /l \ @ ) \ g \
£ £
S 04 <o 201 A N
hiid i #
w 7 # , # /
A Ve / /
- 7/ /o
001 / 001 0.0 /
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 0,01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A



2.4 WTFREEETI ORISR

o -l: :':
BEEARY MLDOLLEESER (4/10)
@12 R h &R (ZOOEE*EHH—EjiFFiﬂ’, ERARE)
100 100 = 100 —
005 0% 0% — WA EL-17.0m
— BERTEEETIL)
10 + 10 10
] iy
- 7 ~ .
@ 7 @ ) i
éE.l 1 N\ E 1 ™M E 1 ALY
i / W\ i \ Y Ad / \
!ﬂﬁ \ !Bﬂ \ iﬂﬁ \n,
/
0.1 é 0.1 0.1 /a
0.01 0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#(s) B#(s) B#(s)
NSHE EWAE UDAH
@REXRBREARMA (2016FREARMERIE)
100 = 100 = 100 —
=005 | h=0.05 h=0.05
10 10 10
Q N Q) e 0
5 \ 5 J Y 5 y
%( I/ Ve i%( " -V %‘ N M
1 4 (EEEN 4 '\
i o v i
i /
01 bl 01 o 01 /[
/ Z / >
0.01 0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#A(s) AHA(s) AHA(s)
EWAR UDA A

NS A



2.4 WTFREEETI ORISR

o -Iz :l:
BEBEARY MILDOHEEFER (5/10)
QRERERERH A
10 — 10 ey 10 ey
h=0.05 | h=0.05 | h=0.05 |  EBEIERAR EL17.0m
[ A — B (M THEEETIL)
1 \» 1 f 1
"/" A . II N
’g » Ny ’g /) A g I A
*8! 0.1 > ”/J M ﬁm 7 E‘Em A =
!ﬂﬁ ] & / *“ﬁ /
A 7 )</
001 001 001 7
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
B#(s) B#(s) R#(s)
NSHE EWAE UDAH
DRE AR R REARH A
10 - 10 SR 10 -
h=0.05 | h=0.05 | h=0.05 |
1 [ \ 1 / = 1
[A N\ NS Y /™
2 / 7 / g A/f(ﬁ
ﬁ 0.1 7 ﬁm A *%0.1 ’,.,,)‘
® i b
S =y 7
0.01 / 001 001 / /
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 0,01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A



2.4 WTFREEETI ORISR

o -I; :l:
lﬁ%ZAOhwwﬁh%%(Wm)
DEEREREAMS (2016FREAMERE
100 —r—rrrry 100 T~ 100 T~
ot n=008 h=008 — AR EL-17.0m
— B (M THEEETIL)
10 | 10 10
fAL / A
- - \m — — A
£ e £ A ; MM
5 ,/-JJ o1 . o1 /\%7
i ~ i /e i 7
*"ﬁ s '»“ﬁ C Vi
A
/
0.1 J / 01 / 01 ’,)’5(
0.01 0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#(s) B#(s) B#(s)
NSHA M EWATR UDATH
DREARIRAEARH
10 _— 10 _— 10 _—
h=0.05 | h=0.05 | h=0.05 |
1 I\ 1 1
| J
@ A @ J,J @
El 0.1 4‘/ W E>'01 yvd A\‘ 5’0‘ A g
X ’ s / “ " 4 V . w “V'. <
# / H \ s
/ war
0.01 ,// 0.01 C 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWA A UDZ3 1A 77

NS A



2.4 MTHRE

EETILOZYMHRESR
BEEARY MLOLLEESFER (7/10)

— #B508% EL-17.0m
— BERTEEETIL)

BREARRREEARHA
10 — 10 — 10 —
h=0.05 | h=005 | h=0.05 |
| [ | AV | .
/ \. S S A
W NVA | \en Sa
~ )/ Y —_ ) — ) V
@ A v % ,’//TV g 1 ¥ /
E 0.1 S04 SA S04 /i
*’ﬁ / El !ﬂﬁ /
~ oY
/
0.01 001 0.01
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
B#(s) B#(s) R#(s)
NSHE EWAE UDATH
ADRE AR R pr[ERHh 5
10 — 10 — 10 —
h=0.05 | h=0.05 | h=0.05 |
1 1 1
J IIA \
— A _ W, —
G M g / AT g PR | W] 7R
E 0.1 o \ S // N 01 \ \‘V\u"”\
B f . 7 i P =
® i b Vi
[ /.
4 d >’/
0.01 ,,/> 001 g / 0.01 /
0.001 0.001 0.001
0.01 0.1 1 10 001 0.1 1 10 0.01 0.1 1
FE#(s) FEEA(s) FE#(s)
EWA M UDAH

NS A

78



EETILDOZH Y ERERR

2.4 W&
BEEARY MLDOLLEESFER (8/10)

— #B508% EL-17.0m
— BERTEEETIL)

(DREAR R fa] Ex Hh 5
10 — 10 — 10 —
h=0.05 | h=0.05 h=0.05 |
1 = 1 1
\ I, N
. I\ N\ — JIAN | — \
2 N Q v iS40 @ m AL
§ 0.1 / \ 501 y 501 f..y‘»h
o f i o’ 7
w # # y
)/ )/ /
001 4 001 /. 0.01 ,,2
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
E#i(s) EHA(s) E#i(s)
NSHE EWAE UDAH
DRE AR IR REARH A
10 — 10 S 10 S
h=0.05 | h=0.05 | h=0.05 |
1 . 1 1
I’ \
Q \ . Q e Q M ™
5 01 .—"J gm y A “ *%01 \'-‘.-70 W \
B 7 \ ' / > ' N \
M M u v ﬁg ;'.l\ N
/7
><></ J /
001 7/ 0.01 {Zi 001 ,/> S
0.001 0.001 0.001
001 0.1 1 10 0,01 0.1 1 10 0.01 0.1
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A

79



EETILORILERER

2.4 TG
BERARY FLOLERESR (9/10)

DREARRREARH A
10 S—— 10 S 10 S
h=0.05 | h=0.05 h=0.05 | —
— #AIE2 8% EL-17.0m
— B (M THEEETIL)
1 1 1
p N
—_ 7 AY —_ —_ A /
Q) A I 4 0 N NEVN
£ £ £
O ,4:/ <01 ,._,/"/ A S f‘,
i / i /1 il o
M !B'g ] 7 ,!B'g v
)/ / >Il f
/ /
0.01 A 0.01 0.01 pys
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
B#(s) B#(s) R#(s)
NSHE EWAE UDATH
DRE A R pr[ExHh 5
10 — 10 — 10 —
h=0.05 | h=0.05 | h=0.05 |
1 " 1 f — 1
\ / \ . =
qQ s \ qQ ('ﬁ! % v .
E’ 0.1 N \ E>’01 d’j \ 501 [ }%‘]\ \\u\
W ks Y e / W Ty =
# ; = 1551
. d //
7~
0.01 4> 0.01 0.01 / e
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#(s) FEEA(s) FE#(s)
EWAR UDAH

NS A

80



2.4 WTFREEETI ORISR

BLEARYT MLOEEEEER (10/10)

VRER R REARHN S
10 — 10 — 10 —
h=0.05 | h=005 | h=005 | e
— #AIE2 8% EL-17.0m
— B (M THEEETIL)
1 1 1
§ 01 /A \ g0.1 ,.l\ / p g0.1 _ o
o N / N i\ 3
® / & g ® A;\\;
) /d /%’V / /'
001 001 001
7 '4' /
'y’l '\ J/
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
BH(s) B #A(s) B #A(s)
EWAR UDAM

NSH



2.4 WTFREEETI ORISR

(Q)PSEREBETILEDEEIZ K HHER
- BMAEICKYBEBREBRRES SHEL -200mE TOEHAIZEWLNTHELNI=, Vs, Vp. UEFEIZ, PSREETILERE,
s BELE-HMTHEEETILEPSEEBETIVICK SEMGERRDOLERICKY., BEL-HMTEEETILOZEMEHE

B B
v iR om o b T ET L PSREETIL
R ERRE _. _.

v *(EL. ~15. 0m) ) MiE {KE"I:#TE {KECF#'IE . JIE

1350 | 3000 | 12.5 PSig B
==

v (EL.-s0.0m) | | |
1570 | 3440 | 12.5 L

¥ (EL.-90. Om) PSIRE#ER |

v GL.-10Om) |
1730 | 3470 | 12.5

v EL-150m) |

PStaE#E R

1770 | 3650 | 12.5

Vv (EL.-200m)
2100 | 4000 200

Vv (EL.-1804m)
3100 | 5500 300

BEAA—T 82



2.4 ®WTFBEETILORAERER

BPSHEEBETILDKE
« BMAR—Y) UTHIZHE T LEMERKREM SEL -200nE TOPSEERRELTHFEA. PSEEETILEHRE.,
« BMAR—YTHIZEITEPSHEBIZKSEE (Vs, Vp) &, RELE-MTHEETILEHMRESLTWLS,

« EBIAR—Y U THRBERAEICEDUEF. WIThIRELEHMTEEETILOC=12.52TRS, 4H. Fohi=0
B, SRAKBRAICESTAHMEDLREIZHIET HEEZONDD. ARBICEOT —EDNNEZRTE.

EL. EL. [m
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B PSIREETIVICE T HEL -200mLLRDERE
» EHBORKRE LT, EL20nTRECEERESEDOBVEEZ NS HED) . EL -200mIEED >

FSRAMDHEWETILZLUTOREY ., HET 5,

Vi  BELEHTHEETAN  WIETL Q6-2EF I 06-3EF I
R RE D 0 D 0 D 0 : 01

Vv (EL.-15. Om) .
1350 | 3000 | 12.5

V¥ (EL.-50. Om) .
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2100 4000
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2.4 WTFREEETI ORISR

B REREB DR

C BELEMTHEEETILICL ZEREEEN (RKEREET L -200n) A, PSREETILIC& 2 EREEEN
(FERREBERE EL.-200m) 2 LT, RAF L LIF LRSS EZFMHERAL. ERERRKE (EL.-15m) A SEL. -200m
ECORBICHTIMTHEEETILELTORESISANTRY & HIF L -,

10 10
[ | — RELCHTHEET L KE [ | — RELCHTHEET L +F
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2.4 HWTB/EETILORXRY RS

B ETARICETAIBRAETELDEEGHEZRFAMTEEETILOZ A
- MERANERAEONTOSRKRERRE (EL -15m) A SEL -9nETOHETRD L, BELLHMTHEETIL

[CXDIERDISEARY LA, ETARD—EOMEBERZEFZDEH0. 2~0. 4HEICENT, AR ML
K (M) OEIGEEICLY. BFFMICBRAREHZEZTRS, (T2~81HSHE. | : OEARERMA DHME)

« —A. BMABRZTo-MBHREBREMN SEL -20nE TOHFETRS &, EL-20mDFEI D FS R AL S

FHERIA-IBED, BEL-MTEEETILEPSERBETILOGERMOLLERTIX, XREL-HMTEEETIL
(BE— AR [IPSERERETIL (F-#% - ) ZLEES,

BRELEMTHEEETIL (BEF (X, ERICIFEL -20mHREIV SR FEERITTEY. TOFMRIZE- T,
TROELSY ., HZAHT (0.2~0.481E) [CEVWT, SHICRTFEZEITSEDELGEH>TN S,

.

S Lt FHEET LG, BRERREH SEL -200nE COBAIZENTHABETFHEREL TN EMD,
FFAAICET ARAEREOFRBAEREATE, TORLMIHERIGVEHNLE, HEG)
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(2.4 W THEEETILOZLUMEER OFLED

W RREBRRE (EL.-15m) A SEL. -OmDEE D FHEEETILIZDOWT, THEEHBIREFEOLEZRARY MLIZK D
Z DR, ETORABEIZSVNT, BELE-HTEEETILICEBABERDGEARY LA, HESAISEZHEOW
ZEARY FILERFD LLIFLEESZ END, ZHEMEFHEREL -,

W EEREBRRE (EL.-15m) M SEL -200mDEBF D THEEETILIZCDOWNT, PSHREETILEDLLEICK 5HE] @
R, ETORPFICENT, REL-HTHEEETIVIZK2ERGEBRYN. PSREETIVIZL 2EREERIIC
LT, AEHLLIEFLEAEBDZENDS, ZYMEZHERLT-,
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2.5 BEFREZARY MILAETILOERTE

WIZEEBEARYT MLAETILOERE

s BELEMTHEEETILOS B, EL. -90mM SEL. -200mE TOEEDMEEFEET (ME) 22T, ULTOSRFHEZ ., g
= (ME) #0=12.550=16. 7TICREL. BEIEEARYT MLHETILEERE L=,

— EL.-90mAM 5EL. -200mE TOERE (L, MEBEHRAELENFONTHE LT, HXMIZERMELS S,
- BERBFARY MLZBELEHMEHICEICRBEF-EHETRERENRLZRS,

o FBEREFEARY MVIEHMEEBRLE (Vs=2200m/sLEDE) TEESINDHZ EMND, Vs=3100m/sDfE LME (EL. -1804m)
[CHEREBHIEERET 5,

- RELEZEOHMTHEEETILEAVT, BERZART MLEERELE-HMESTMERERT 5.

X %ﬂ%})ﬁﬁ 0fE) ORELICEYMEELALIE, EREMBHORKILEE TKE : 15cm/s2, FaE : 12om/s2HEK, (FHE
)

M EER AR ORKRIERE THcon/sEEHE KT 5, (HED)
ZEICBEARINLEZEL-HMES T MICAWNSHMTHEEETIL
BREL-MTEEETIL (FBEEBARINLAETIL)

SN ELE | BE Vs Vp BLrE | BEo Vs
3 QfE :
e e ol (km) (g/cm®) | (m/s) (m/s) (km) (g/cm®) | (m/s)
—;gm 0.0 9.35 1350 3000 | 12.5 0.0 9.35 1350 3000 | 12.5
_50m -
~0.035 | 2.35 1570 3440 | 12.5
—90m| -0.035 | 2.35 1570 3440 | 12.5 |
00 ~0.075 | 2.35 1570 3440 | 16.7
_100m -
50 ~0.085 | 2.35 1730 3470 | 12.5 ~0.085 | 2.35 1730 3470 | 16.7
_150m -
00 ~0.135 | 2.35 1770 3650 | 12.5 ~0.135 | 2.35 1770 3650 | 16.7
—200m -
s | -0.185 | 2,40 2100 4000 200 ~0.185 | 2.40 2100 4000 200
—1804m | 4 789 | 2.60 3100 5500 300 ~1.789 | 2.60 3100 5500 300
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2.7 BREILEANY MLVAETILOMESFEEA~DERA

B RELEANY bLEBRE L EEFTMICH =Y. BELEIARY FLE0. 2~ TERSNEEHISERA
RREMTHBEETILORENDETHS C ML, BIEFRATUREREG L thEBAEHEOR—) VT ALNBERAERR
ENHARTERFICEOE, RPOHRMMMRZRY AN-LEMGRE - HEEZEk L. RERBLEL o HBHRE
BEREETOMTEBEETILEHICHE BRELEARI MLAETIL) L, TOREBMEICONVTHERELT,

B E-, BEREZEIARY MLAETFILIZHL., BEAOE$h S IcEREHE L TCETT AEHEMETHICZEN LTINS
EEER L=, HEERICIX, BERBZARY MLAETILOMEESBRBUELUEIZ., BHFAOMTREEETILORE
ZEMLE=ETIL BEEBZEARY MLAETILERBLEETIL) ZRHLV=,

(DEEF A OB C L ICRFEZHE L TREY S EEMEE T
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TILEERALEILY
-MIBETIILEAVEFRICK OMETETMIE., HEERIT ) —VBABEICL YSs-2RUSs-3%KRE, BRI ) —
VEAMEERBPOEBHFERICIIMEBEHED/NA T v FEREIC L HFHERERTRRMN T ) —UBHKE X
YDiIhNS W MR L. BRMT ) —VEBERICLARETRERS

- BT — VBEREICOWNT, EEMEHSs-2 WILFEMEDHBEMADTEN S 7—RX (No. 9)) L EEEM
EESs-3 (MKRGHMEOHEBERADTENS 77— No.8)) ITXIET H#METHT ) —UBEBEDHER L DHLE
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) BEFFerh ESFEEA~N D EERRER (WEQ)
- BERBARY MLAETILERBLULEETILZEANV-ERAEERRNS ) — U BEEEDON1 T ) v FERGE
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- BEGBARY MLVAETILERBLULEZETILERWHENS ) — BRIk 2EHEFE R, BEEFR & A
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2.7 BBEEREZEARY MLAETILOMESFE @A DEF

B L=A>T, BEGEARY MLAETIVZI2EAICERFEECEOR UM ZHERTE TS &, F-, 1ZELE
ARG MLAETILERBLE-ETIVICE YA OMEEFFMICEEEZS AL N EEZEEL-C D, HEH
SMEICEAWAH TEEETILIL, BEEEZEARY MLBETILERBRLEMESFMEBOETIL (TER) I2#H—19
5¥MDET S,

RO L AL RELEARIH N ERIBLIMER R AL SO TRETT L S ROWEFEAOHTHEETL
(B O FHEET L) WRRILEASIPLRET )
EL. BLE EBEp Vs BEt@E EEo Vs Vp B LEm BEp Vs
AR o) (g/cm) m/s) (km) (g/cm?) (m/s) m/s) QfE (km) (g/cm®) (m/s)
::3(5)2 0.0 2.35 1350 3000 100 | 0.0 2.35 1350 3000 125 | 0.0 2.35 1350 3000 12.5
-0.035 | 2.35 1570 3440 12.5 -0.035 | 2.3 1570 3440 12.5
-90m| -0.035 | 2.3 1570 3440 00 [

Byl Il It Mo Eaiesl At ~0.075 | 2.35 1570 3440 6.7 | ~0.075 | 2.35 1570 3440 16.7
gy | 0.085 | 2.3 1730 3470 00 | -0.085 | 2.3 1730 3470 167 | 0.085 | 2.35 1730 3470 16.7
oo 0185 | 2.35 1770 3650 100 | ~0.135 | 2.35 1770 3650 6.7 | -0.135 | 2.3 1770 3650 16.7
o | 0185 | 2.40 2100 4000 200 | ~0.185 |  2.40 2100 4000 200 | ~0.185 | 2.40 2100 4000 200
1.780 | 2.60 3100 5500 30 | 1.780 | 2.60 3100 5500 30 | -1.789 | 2.60 3100 5500 300
~30tm 2.70 3500 5900 300 -3.0 2.70 3500 5900 300
~20015m 0 3.00 3800 6600 500 -20.0 3.00 3800 6600 500
30T s o 3.30 4300 7600 500 -33.0 3.30 4300 7600 500
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2.1
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-0.075 2.35 1570 3440 16.7 rtE® —— EEENE.
ERHBRER igioyiagsinsn A= VT,
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3.1 EEEH TR D ER T &t

BRELCEARY FILEEFE L thZEEHEICH O SR B R IR O 1 RCT &
EEMBRBRUMBREAAEISRIBEA A K] (UTF. IBEACF] £35, ) TE. FROLSICREATOS,

EREZREEITRET GMEHIICLIEEMERL. MESNLLDEARY ML MEEBLAL) SHLT, tESHO
BERRECRIEZBEOBRRAELEDREAEIEZESNTNS L EHEET 5, T, RESNEDEART b
WIZEDSWTHREMBESHZERT 2B EICFERDOAE BIAE, EXROEREOLEICLHUBEEANDAE, EEHA
RFROMBZRAVNSAZESE) ICKYBRENMTOATNSZ LZHRT S,

s BENARZBRFEAT, UTOAH CTHEEMMEREF/FERL. BRERRAICHSTIHERZLE - R LIzLT, NMEEREERR
S MILEEEL-HES] ICHAVBERNERERET 5,
DERXEDEREOLEICKHHE (BLELIHE) ZAVERMERE (UT. SLEEHEZROEREREVS, )

—Noda et al. (2002) "D FXIZE D EI LB E AR EERK % /ER.
QERBAICHFOUMAE AV -BEEMER (LT, SEAZRAVERIERE VNS, )
—RBREFHAREFETHEON-MERBCHELEE L, EHRACHEOMBEZ AV CTEEMER & /ER.

OEHAIHE Z A O R R IR D1 QERIGIHE 7 A LR IR DR ET
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3.1 R R K D 1E 77 &t

miEEREIEICH T HIREMERDOER

c BROFEICEIIBRFATE., RAXBERAERFFRVCZOMERZDOMUE, BERUVRKOELEICET HRADHER] ITEEHSNF
BISEARY MLICEET LD ICHBEEBHALSEICE T 2RBHMEREZERT 5,

o Ffz, BEMEROBELEARY FLADESEILX. BAEIHE 2015) WIS -HEREZHESE S & THERT 5,

BLLEE R E AL ‘ _ .
1000 - e - BERBEARIMNEZBL-ESFMCAVSHTEEETIL
—KE® [\ (HEEMN=5%) e | . ,
—LEFH || N 1\ S hO— ) LAAS z % 0 s b
- KISE A R—LRA 2k EPeTERd () | (gl | /e | e | OE
1 \ / 1 ...\ 4[’ 5 \ 1 2 _1 5m
100 N v Tl T 48 KER) £TH 0.0 2.35 1350 3000 12.5
= 52 L — - (s) BROLEREE | BROLEREE ~50m
,E & i (cm/s) (cm/s) -0.035 2.35 1570 3440 12.5
S 7 0.02 1.910 1.273 -90m
# 10 i‘: 0.03 3.500 2 500 -0.075 | 2.35 1570 3440 16.7
L S 0.04 6300  4.400 ~100m
s 0.06 12.000 7 800 . -0.085 | 2.35 1730 3470 16.7
s 0 =l LEALYE o 0.135 2.35 1770 3650 16.7
1 3 o —VU. . .
0.15 31.000 19.000
& -200m
& ‘ : 0.30 43.000 26.000
7 | sEsaiguz |  0.185 |  2.40 2100 4000 200
TS | | 0.60 60.000  35.000 o
- | 5.00 60.000  35.000 -1.789 | 2.60 3100 5500 300
0.01 0.1 1 10
A#A(s)

MERBRBY@ICE THIBELERARY L
( TEARZERARFFRUVZOMBHEEZDOMLE,
BERVEREOREEICETIHRADOERILYIRE)
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3.2 BB Z AN IREHhRIRDER

B BB 7 AUV R R R R DR

- WEEBESE COIBEMEZ AW EENEROERIZH->TIL, Noda et al. (2002) VIZKk HIRIBEIRBOREHMELEZERL. TROE
HTI I =ZFa— MNRUEBEREM#XeqZHEL-LT., —HEBDOHEZ L DEKRODEREDLEIZL YIERM,

IYT=—Fa—F M:
BEHA RIZEITS T2EARXBICEETANEHES) OMEREL, W6 SEBERBEREBH IN TS, HF (1990) 'O OM-MEFZE KR U
Kanamor i (1977)'9 MMo-MwBE{RIZ & UMwE. 5EMICIRE T HEM6. 98 4B, BEHA FTIX TM6. 5BERTE] LIEEZL > TREINTWNWS I EM DL,
BEXNSROOSNBNZDNWTHIEZEH-E. EEMEROTEFHOBGEBNED EL DL SETFMICNT. 0L LTEE.

FMERER Xeq:
FMEREREIERAEZEE L. Xeg=10km& L TERE.

. RIEaEROEENEL o)

R E i = SR
K 29.8 3.7 16. 3 29.8
$E 29.8 3.7 16. 3 29.8

(t/tg)*> (0<t=tp)

1 l -\ ‘ E(t) = 1.0 (tg <t =tc)
: i E(t) 1)
: ! \ eto=tc " (tp <t =tp)
i \ ts — 100-5M-293

\ tC _ tB — 100.3M—1.0
. tp — to = 10017M+05410g Xeq=0.6
tc=16.3 \i, £5=29. 8

—

0 5 10 15 20 25 30 35
e (s)
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3.2 ELBMEZRAO R EROMER

WAL AV R RIROERIER OKFER)
- EBERERAVEEEREROERER KFEAR) EUTISRY,
- EEBEROBERERRY MLAOESENBABRIHE 2015) VICHEBINHERLEEBRT 5 LERBLE,

B 2 Q\? b
Rm/’\/‘r _{g‘%& 3 15
h=0. 05 “ N =
1000 - ~ T S YHEPAFIY VVJ\NVAAVVAA/\UAVf A /\\/—\/’\\
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~ = %
T o v DRER XY R ILERT) 0.90=0. 85
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w  10p / 2SIt 1.00=1.00
o
5 Rg
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2 @ ( ) SVZ T
F T ()
0.5 Sy (T) : BLBEMIER I DISE A7 M VE
, S (1) FE & F B AR L
0.2 )5
0.1 ALl [ L1l [ L1 ISV(T)dt
0.010.02 0.05 0.1 0.2 0.5 1 2 5 10 ® Sit=is ~1 0
9 B o o
V¥ -600cm/s? .[SV (T)dt
ASOO 0.1
% ST : A7 LR E
o 0 S, (T) : BEEHITEYE DI A~ L (em/s)
R b e e 00 9 Su(T) AL T BIRNE AT RV (em/s)
0 5 10 15 20 25 303#@(@)35 T : ﬁjﬁl,ﬂ;ﬂ (S)
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mEHAAERVNESEROERER (SEAM)
- EBERERAVEEEREROERER GREAR) FUTISRY,
- EEHRROBELERRY MLAOEEENBRERHSR 015 DICEBS W HERLEEERT 5 LERRE L,

YIS A F L N

 EME % & e
h=0. 05 “% "?éég% 3115
1000 F @ @ S ’? 1 Y W/LVV MW\N\V/\ INTAN A\
P00 17 Ve {fu 0.85 x"
L ) 2 0.86
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50 % @( -
| %,, wvak. EREER
5 //" DBER RS FJLERT) 0.86=0. 85
iy 10
= E =
e A @St 1.012=1.00
/></ S, (1)
2 @ R(T)=237=0.85 (0.02=7)
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s E T: & (s)
P Sy, (1) AR HIEENE OIS A7 b VA
0| Sy (T) + AR &4 BIRE AT NV
0 1 11 1111 | 1 111 | 1 111 25
0.010.02 00501 0.2 05 1 2 5 10 ISV(T) dt
L3 () @ SII:I:=§;;_—ZI.O
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800 [ J
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Fig.1 Dataset used in this study. a) Epicenters (O) and sites (H).
Location of volcano is also shown. b) M, vs focal depth, c)

Equivalent hypocentral distance vs M,

XICREDS (2021) & YR

240



[8E0®] KZF(EFH (2021) OBE

B RREHZA-HE
o KEIEM(Q2021)(ZH VT, BEHZAULNV=36ENDFETE TERIZTT,

REHCRAW=HZRET (FH36HE)

w5 wEs waen | [RIURSL e ms, men | g | IS
O | BREEACVEE | 19974E3H26H | 6.6 11.9 et [ VR H S 200545 H 2 H 5.0 11.4
@ | EEVEEALEES | 19974E3H26H | 4.9 | 10.2 @ PR 200642 H 4 H 5.1 11.6
@ | BEVERALEE | 199744 A 3H 5.7 | 14.8 @ PR 20124E8 H17TH | 4.9 | 10.5
@ | BEIRERACVESS | 19974E4H 48 | 4.8 | 14.3 @ e - J55 T ¥ 2015468 H17H | 5.0 7.4
® | BRESEALVESE | 199744 H5H 5.2 | 12.0 @ | PEEEPEEE I | 2016411140 | 7.1 17.0
® | BERESEALVEES | 199744 H9H 5.1 10.5 @ | pEEEFETE I | 20164F11H 150 | 5.9 9.4
@ | BREREALES | 199795H13H | 6.4 9.2 @ | REARILREARMIT | 20164F4H14H | 6.5 11.4
FER S IRALTESS | 1997455 14H | 5.1 8.9 REAILRE AT | 201644 A 14H | 5.8 8.3
© | BEREEALEL | 2003F4H12H | 4.9 10.3 @ | REARIRAEARMIT | 20164E4H15H | 6.4 6.7
FEIR B IRALFEES | 20034E11H30H | 4.8 10.1 REAILRE AT | 201644 A 16H | 7.3 12.5
) JUN B 7 20044E12H 120 | 5.1 14.7 @ | pEAILABAMI)T | 20164E4H16H | 5.9 10.6
® JU B 7 20044E12H 130 | 4.9 16.2 REA LB &k 7 | 201644 H 16 H | 5.9 6.9
® JUM B 7 20044E12H 14H | 5.3 18.8 @D | REAULFEEMHI)T | 20164E4H16H | 5.8 10.9
@) JLPN AL P 20054E3H20H | 7.0 9.2 @ Koy s 20164F4H 16 H | 5.4 5.7
® JUH AP 20054F3H22H | 5.4 10.5 G | REAULFTERMIST | 20164E4H 18H | 5.8 8.6
e ] U A5 20054E4H10H | 5.0 4.7 G | REAULREAMTT | 20164E4719H | 5.5 | 10.0
@ e ] R T 20054E4H20H | 5.8 | 13.5 @ | pEEENETE T | 20164F5 A TH 5.5 6.5
et ] U2 A5 20054E4 H20H | 5.1 13.3 JE V2 1S 20174E7H11H | 53 | 10.2

241



[8E0®)] RZF(EH (2021) OBE

BRI AR FILA N\—2 3 VR

o —RREIIEARY PILA VN—D 3 VBT, BRISNET7— ) TR\ARY PAHNLERFEARY ML, (GiERER

DOE, MBIRERZHETET S,
- EERZEBONEL. £EENELGRERETIRE,
— 1DOEEHR A DOEHEFEETHR,
« J—YIIREARY k)LFmn () IFUTORXRTETIVIE,

an(f) =

&

mf*Rgy Fs P
o
RS

1
——exp
an

(_

Ttanf
QNP

WET DH/INSA—4

S(f) mihEQDERAXRY ML

O(f) 0O (2EEMNELTHREBEZERE)
G(f) :nittm@HhERENEER

)Gn(f)

BREI/NS A —4

 RIRIEEDRE
 BRIEEDOSRERE

Ry - ERMATHERS

- BHRR@IC L HEE
AR OTYSEEE

- mE D& R~ D EIREEE]E

NS

<R

n

242



[8E0®)] RZF(EH (2021) OBE

BJAaOvoA 2 N—2 3 BN

« REZEEFEMNQ021) °0TO YT A N—2 3 VEBIO—RIEARY MLS4 oN—2 3 VENEDETHRERIIUT

DiEY

— (GRERIROMEX. fEEZESE - e L. THETRRBEZRE.

- 22D EEHASDERIBIEERTHR,
7— 1) TIRERARY FILEFmn () (RULTFTORX TETILIE,

fRe¢~:

pB

TXmnif
E = l—[ exp | — ——==
HET BH/INSTA—A
S (f) mHEOERARY kL
0.(f) . B EDEEDOE
G,(f) it DHARIEIEER

BEEN/ N5 A —4

yo - BREEDZEE (=2. 1g/cmd)

yi] . BRI E DOSKIRE (=3. 4km/s)

Ry . BIRRSH R (=0.63)

F, - BEHR@EIC KL S8 (=2)

Vij GBI O SR E (=3. 4km/s)
X, : mthE DA R~ DEIRIERE

X . JE B DEEOIGREERE

: JEE =R IE
 WEEBOFE (=2. 65g/cmd)
- MEREBOSKIEE (=3. 2km/s)

ARSI

)

PuPpo

Gn(f)

243



[2Z®] KZFEH (2021) OBME
BEL. REATHEREBEERD. RaIZR/N

B AHERTEREEDHE
- BEABOEECEVTE., FTE. TAVIHS XERERE
TRy IFAXENSKLT, LYFMGTHEREREEHET.

| T ' ..qh i ' L ' q ' ' . =
34 . s 34 s 34
R Al P R .
] ‘;“ ] ; : .A ] ;i u . ; '....l .l.. n 'A’ : = :
I S - Al ¢ ‘.3 < ot ) 0”. I.- '-. ] ; L & .% )
33 13 33 2. g Jﬁ? 33 : jz 7 iy u‘*”‘
1/ \\\\ 2 -l W NI . 2 O Vi A
(“3‘ \ “:w / ; [ .l P! [ '\‘ [
32 -4 }’/ \); - 32 ¢ 324 'ﬁ“: a'f
/‘ © CARFARC T3
Z = L L
y—— =4 O @ J "u-_ﬁz D
i =1 I | 317 - 31° : | -
- o "' 5 r r ° " 5
K'O 50 km K'O 50 km
12IQ° . 13IO° 13I1° . 13IZ° . 12IQ° 12IQ° . 13IO° 13I1° 13IZ°
QERDEHTHELL-EESEIZMIAELLT QEFEOEHTHEL-EE S EIZMHAELLT
B/INJ0Ov502° x0.2° LEBFE

D#HAFE 5 E)0.8° x0.8° &LT
5=/INJ0v508° x08° LEBFE B/NJOv504° x04° LHBTE




[8E0®)] RZF(EH (2021) OBE

mEEFHER

o REIEM(2021)0 TlE, KiK-netFBH (0ITH09) &KiK-netz:idE (KGSH12) M2& Al R HERA S E L TEEL, £

D BRI S ALE D IERIEMERFIE (B+F) /2EZHREH & L TERIFE E T4 MEREMED FL— F 1+ 7 Z2f#H.

- MEEBRNSEEHNADHMPEBR~DBIERES VE—F O ALEERE,

e OITHO9

EEBAR

KGSH12 LiBEFHAREM

KiK-netF B &
pr = 2.52 g/cm?
By = 2.776 km/s

I

KiK-net Z i
pr = 2.61 g/cm3
B, = 3.324 km/s

MR
pp = 2.65 g/cm3
By = 3.2 kim/s

\

—RITEENERICEDSTEH L -thigtEiEsR &
DHEBEOMRIZIE, KEZEFEMNQ021)IZLBHA
FERERAMERMR (3.2kn/s) ERBEF
NWEEFOHMTEBEETILOHZE (
3.1km/s) DA Y E—F U XLLTHIE

245



[8E®] REEFH (2021) OME

o ZEMEN QDO DHEBILHMBETIVICE D E, EEHARE LTHEE LKiK-netFHE (0ITHO9) &KiK-netRiz

8 (KGSH12) it pEAIR B (L, hEREBLERGE S0, EEBRARITEL TS & HIH,

« EMENQ0DOTIE, HAROMEKR HMPDIEEBEEEL. TNICHEAFNEZRE L -—RTRBHEST

(36 5 HRITICE DV THRiBE 2185

OITHO9 5 KGSH12

E
S 50F -
(o R
[}
Q
L e e
0 2 4 - -
Vg (km/s) : l
—— PSlogging o Lty bl]

—— Optimization 0 2 4

Vg (km/s)

a) Subsurface structure

Site Amplification

0.1

L | T LI |

— OITHO9
— KGSH12

1 10
Frequency (Hz)

b) Amplification factor

Fig. 2 Subsurface structure of reference stations and theoretical

amplification factors as constraint condition

XICREDS (2021) & YR

246



[5Z®] K=FIEH (2021) OBE

B A EREREDHERR

c GEEBFEOFAIHEREBENHERRICLSE. BEREROBEEW. 5. HEEEL. X7
miREL., RIBROFEATREADEY HEMMISHEAKRE WDEEAHRE.

M HOm,7.0
[ O M,6.0
° M,5.0
= Site
K Volcano
33 |
322F | 7
N
- s
o
:
[
3
SH 200
o
31° | i
100
. " N L . . " L " . " . N | N
128° 129° 130° 131" 132°

Fig. 4 Estimated inhomogeneous attenuation structure

KERZFED (2021) &Ytk

ROAELW, ;

247



[5Z®] K=FIEH (2021) OBE

WA MERROHEERR
- ARELOBRARICENT, HELELY A MERREMBETIVICE D CERBRRZLE LHER. HEQRE

BEZRELEGESYDTFYERRBEZRELEZBEORENNS ., HERBBEBREDHEA LN & EHEE,

” | f‘ inhomogeneous = —— homogeneous theoretical
% c [SAGO01 | ] c [SAGO04 | | < [FKOOO7
) 2 |misfit=/0-25 12  Imisfit=/034 2 |misfit =031
© misfit|=|0.20 © misfit =(0.14 @ misfit|=0.2/1
4 S10E {210 {2 10E E
1 & | 18 | |2 |
33° 1 < < <
D 2 2
» T 1o o E 3
Ll Laaauul - Ll Ll - Ll Ll 1
0.1 1 10 0.1 1 10 01 1 10
- Frequency (Hz) Frequency (Hz) Frequency (Hz)
c [KMMOO8 | ] c [KGSO16 | ] c [KGSO19
L }misfit=(0-27 L2 Imisfit=0-33 2 Imisfit=/0-36
© isfitl= © i = © isfit =
;,% 10 :_nmﬁt 0.22 . 2 10 :_mlsﬁt 02:0 1810 :_mss.flt 0.22 N
- s f 15 | 18 |
31 | g = 1k ] €
i e . < < | <
| 1 ‘-. a ][ A | QL Q9 Q9
129° 130° 131° 132° » 1E 3% 1E 1o 1E 3
Ll | - Ll T | - T M | "
Site amplification ratio (inhomogeneous/homogeneous) 01 1 10 0.1 1 10 01 1 10
e — 7 5 g Frequency (Hz) Frequency (Hz) Frequency (Hz)
Fig.13 Spatial distribution of site amplification ratio Fig.14 Comparison of estimated and theoretical site amplifications

XKEEFN, (2021) & Yik# 248



[5Z®] K=FIEH (2021) OBE

W [EjRRE D LR
« RHEETHELRBEEBEEZRELTARY MLA UN—=2a VB EToGE &, TRV I A4 UN—2 3 VR
[CEYRBEBEICTERZZRE L -GEEORIFZREDFEEREZT LR,

« GEEZBIBMOETIVIEICTRYERZERET A LICLY ., HICERAKBAITES DEDENZRKISWIER,

Standard Deviation (o)

0.7 = 20
0.6 - 11.8
e ——— N
0.5 N 16
0.4 2
114 2
0.3 a
0.2 B homogeneous 4 1.2
0.1 H inhomogeneous
0.0 [ T TTTITI L 1 1.0
0.2 0.5 1 2 5 10 20
Frequency (Hz)

Fig.15 Comparison of standard deviation

KERZFED (2021) &Ytk

249



[(2Z®)] RERpHMBEERC X SHHER

250



[(S5Z®)] RERAMBIBIERC X 5 HER

W RGEEA (2021) 20 [2E D  ERERAVHARIRIE R & AL 1R ET
« ZELLT, JY—REOHHAMORLZEMIC, NRBRMMBIBERICKSRE ITKY . KHFMMEF (EL -
90m) A i5EL. -200m3E TOEEFE THRE L =hBEE (0=12.5) [CFEAR & EHERT 5,
« ZBEFAEEMOBBRAMBIBIRERL, KFEH, 202)PI2L Y4 MEBERNZRANS,
—ﬁﬁggémm)fﬁsﬁﬁ%%ﬁﬁﬁﬁﬁmwm% AFCEREEIC, HMEEBMGHRITOY A FERDIE
CES o
- REFA (2021) DY A MEERT, GEEEREEICTHESEEBELLCETRVFETRH SN -REBERT

AFRERBOHMBIZBRETH D,
R Hiat ® X1 SHOMBRAREERN IOV A N\—Va BT IS LY EH L F 8%

RERATE AR50
B A ZEEFNRER
Z OB A
r o
Vit® T BmaAcLoBRRRIcRESE,
| | L | BRACEOYV A MEiEEEE
i iE | HH
wE | ST [ amsEoRARRISESE,
vam | ° B | BRGNS L OGEEREEE
K;‘ﬁgd B L Fii
- 100 p————rr———rr
LBRFHRERD F L BIRFHREER
A IR c |

—— XLBRERFHEEFH®DO Tl 4
RR¥E wEBMRGERCE 2 | ;
e I ]
7 < 1E \/\m
(EEE o ;
SR EAEIT HC LIk Y 20 ]

EEEREE C R B EER o b B

0.1 1 10

KZED (2021) 2K HRRFN - CBERFN - U4 MBSO A - Frequency (Hz) 251



[£Z0)] RERAIMBIGIESRIC L HHEE

B RERRHh AR IR R 2 A V012 5B THEIREDIER

- BREMEHLROHBERE OB COVT. LY—BOHBMOMLEERME LT, TERFHEEFORRY
WEEIBIERZAWNWT., C12.50B TERREZERE L-EFAEERT 5.

- BREMEHLEOMBERE Off) . 2.2 1BTHRE L1012 512%ET 5.

« BERAMARIBNER S ERIBERODRENR/NELLH12.00BTEREZIRET 5,

R wEp Vs
VEL. 11. Om ° (g/cmd) (m/s)
R AR E
VEL -15. Om - 2.35 1350 12.5
VEL 17 0m :
o— Al -
VEL. -50 Om %; 2.35 1350 12.5
B ESt :
VEL. -90. Om e 2.35 1570 12.5
o o -
VEL. -100m &
. ]
VEL ~150m 100 e e e 2.35 1730 12.5
ELBRFHAREBH E
s | = 2.35 1770 12.5
VEL. -200m § 10k i
VEL -77m g I ] 2. 40 2100 12.5
< E \WW
9 F 3
o | i 9. 40 2100 200
VEL. -1804m ol B
0.1 1 10
Frequency (Hz) 2.60 3100 300

252



(550 RERMIRIEITEIC & 5 FeEE

m0=12. SE TEHREDZRERIER
- BROBR. BRENR/ND L SH0=12. 5D B T EIREIZEL. -260m,

.

« BELLT, JY—BOSHRAKORLEZBEMIC, NHEERAMBIBERICL HRE] TXY.,. RRABMES (EL -
90m) AMiEL. -200mE TOEE THRE LI-thBER (0=12.5) IZFENGWN L ZHE LT,

% 1 of HBRIEIEE D LLBE (0=12. 5B AEEERR)
VEL. 11. Om ° 5 10 -— —
B B 22 O 2.35 1350 12.5 ne BRI IEIEE
VEL. -15. Om 5 S — mpmEs
YEL. -17.0m ! 0l XA VE—EURBEHY|
o— @ — = i
VEL —50.0m : 2.35 1350 125 [ e )
BRI ER
VEL. -90. Om @ | 235 1570 25 |
VEL. -100m %.% o 1
YEL ~150m % 2.35 1730 12.5 f“ﬂ
. : it
"!,-g 2.35 1770 12.5
VEL. ~200m
SEL -260m 2.40 2100 12.5
2.40 2100 200 0.1 A N
VEL. ~1804m 0.1 } 10
2.60 3100 300 BR#(Hz)

253



(££Q@) TRy oA oN—2a VBREAVMERICK HHERE

254



[(8£Q@)] TOvs A onN—SavBRERVV-ERICK S5
BELBTEEETFLOTOY A VA—Sa VERER N ERIC & SRR

RBESCLAORTHEETILIZONT, £Y—BORFHOMLERNHELT, K i
E(ZA (2021) (2 kB TAOVIAN—Da UERFRAVNVMERICKAERIZKY., R R 5
FHEEGSRER TS, BAEECESOTRBTHE L FEETFILOZ MM VEL -15n_ |RRCML
[ZFENEN E5#HERT 5, 1350 | 125

e TAVIAUN—VaVERZAVEHERICKAEEEDIEEANRY MILH, HEE VEL. -50m
BIEEERDIEEARARYT MLEEBR LT, ARY MILEKAHBRESELTH Y. B/ &
HoTWERWI EEFERT S, 1570 | 12.5
- JOv 94 oNnN—oa EREZRAVEHERIE, hEEBRLUEmICALNTIAOAY YA VEL. ~100m
VN—U 3 URRERAVWTHERLI-EREANKELT, 2.3 B FHEEETILD
RE)ICEBVWTHRELE-MTEEETLERAVT—RTEHR/EOIVWTEHT S, 1780 | 12.5
N ‘maﬁmﬂﬁ BER LERFHRER M
| 2 i —
BB _/\/\/\N\/\,. & ‘/\/\/\N\ﬁ’ (R H EL AR AE 2L 1770 | 12.5
A ﬁél‘id)ﬁﬁnb A VEL. -200m
; i MTHREETIL
Hh A2t S i ATK D 1EIEYF 4
q:#,li i > J\/\/V\/\/\/- iﬂ%%ﬂg*ﬁ % ﬁ \Y4 2100 200
{niERRER R AR L
FHE VEL. ~1804m
Jaws 3100 | 300

EEEY A LN—D3y

___________________________________

O 9 A N—2 a3 UERZAVEHMERICKAERDA A — 255



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

BOOY9A4 2 UN—2 a3 ERZANEHERIER

« WEHARRDOIGEARY MLIZESERIZEVWTHRE LEIMMEZHRIC, RBEETEHRDHMTHEEETIL
[ZDWT, &Y —BOHRAMDREZBEMNE LT, FREZETERERTH, K THIEL-HBTEEETILOR
LEICFEN RN L ZHERT S,

« Oy AN—=U3 v, BRRKICHT S, BREN - CREBEE - IBRREREE T eSO EHERR
DERENRNERDED. SIDODEFMEENBT LZFETHY ., BADERALHREDEENFET D (35O, @) .
CNEBFEZ. DIZMA Q) CEDEMBREZIERT 5.

(D ERFEICEERBREEZRCHMER (257~2638)
- BEAOERFEZAWVNS=H. JAYIAUN—2a 0 TRESA TV AIEIZUMERTELRL,
- BREECEERRFEERL SO, BREBDIRGEDREFEFENTZL,

- BREOKMERIZEY ., ERLEMERNSENS LSFAXRFF SN D=8, BIZ, dRELEIMENS, &
EMN.0SENEYGHEZRET 5,

(2) thERIBIREEIC KR USSR L=thEIK (264~275KH)
— EDMEICH L THIDDOMBIBEREZRALS 6. SRR ASONIE., EOMETLHEATE S,
— BREHEOMBIERERMEZANS =6, WIREBIRGCEDRENETEN D,
- 1MMEETZENRET D,

256



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

(1 EREFEICEERRBEFEZR CIERIC K SZ I MEREE

« REEMNMQ02D)PIZLDTAVIA vN—U a3 VIFRICEITHIRFEREICERERFEEZRC T, hEEBHELE
[CHITOMEREERT D

- MEEBHALNEICSTIHER (LT . wEERELECETHMEBR OKT) (. wERARHEEECHH
LEETRADKERSICHT HERICEDBEZERL. FRT S

« ERLAEBEREZHMEEBREIEICAAL, HTEEETILEAVT—RTRBHICIYLEREEL.
s BHLULEREREMEBHRBGEHRZLEEL T, XM THERAL-HMTREEETIILOXAEICFEN G L 2HERT 5,
c BEHLERERDI7—) TIRIEAANRY FLC (DIETRODBEY THY .. BREE . (DBFENLLY,

Corn(f) = S ()P ()G, (f) XmlzEIZHT BFAT. nlZBHSIET 2FAT

R Hh EE BRI 32 5% fﬁﬁ?ﬁﬁﬁﬁ
VR A Al = A
[ PR B
S EBIBIF G, (/)
(MTHEEETIL) A
VAT A A
R AR M
128513 2 HER
° BRI, (f) X MIBIEMN Q02N LB TO w4 UN— 3 VR

RREFIES ()X BRI EBRBEE R U EROA 4 — 257



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

u *ﬁn-.l-ﬂ%iﬁ]’ O)LlEjj_lf

AAETHRE LE-EHET (FH15E)

s XAETRHWAEREM®IZ, JOvy o4 onN—23 Y
DR RMEOERIFEZRA S =0, HhEERE
BROICERARY MILIZKHHERICEVLVTHEE LT19
HMEDSBISHMENNSEET 5,

8 |
KFETIE, (RS BHERABIG L CLBRFE 5 wrerinn ootz 1 e 5
lmb&“$j (= L5315 S B E AN 01— 3 L) @ | BEREEALFEL | 199744838 5.7 | 178 23
= ® | ERBEJFAEL | 1997458138 | 6.4 | 179 23
RRERRET S, @ =1 1997465258 | 6.6 | 198 | 23
HHLEZRERDZ7—) TIRIERAANY ML EEEE ® AUMAETEE | 2005438208 | 7.0 | 40 22
BERD T — ) TIRIBARY FILDEEE % ® AMAETEH | 20054838228 | 5.4 | 39 22
Anderson (2004) 12 (2 &k 54842 (GOF : Goodness Of @ S/ B thEp 2005448208 | 5.8 | 46 99
Fit) TEHMifi L. GOFAan excellent fit&ZAHED s REEEAMS | 201648148 | 6.5 | 125 93
526, ERHFICE>TEREN. O KRECFERL T @ | BeAREEAMA | 2016448148 | 5.8 | 126 | 23
WEWEZRRIMESE L TEET S, REAREAEAM S | 2016448158 | 6.4 | 126 | 23
@ | EEREEARMA | 20165648168 | 1.3 121 23
@ | EEREEEARMA | 20165648168 | 5.4 121 23
@ | BEREEEAH | 2016548168 | 5.9 | 123 23
REARERERMA | 2016648168 | 5.9 | 132 23
@® | BERE[ERMA | 2016448168 | 5.8 138 23
BEARIEEEARHMA | 2016448168 | 5.4 119 23
@ | EEREEEARMA | 20164648168 | 5.4 123 23
BEARIE[EMA | 2016448188 | 5.8 140 23
BERIEREARMA | 2016448198 | 5.5 132 23

258



[3£Q@) TJOv 4 oN—2aVERER VN ERIC & 53
BREIRMEDETERR

« 15HED S5 B, GOFA%an excellent fitd i BHE(LXSHE BE LT3t EDREIC
OmZ&EH
« ZMD5b. 2RAPHEICE > THRENL. 05 KE Tl l,tl,\m\ﬂﬂ &L T3thEEE -
- N N A LTS .
OERBEILFES QERSRILFELD QREERSEILFAED ® (wsEmemssmEsE  ©MILTEHF
5F 5 . 5 3 5F 3 5F
T4 = 1 T4 = 3 S 4 S E =4 H an excellent fit O 3 = E E
g o g g C g C 3 Q ]
&3F 1 &3F 83F 1 &3F 1 &83F E
9’2 :_ ___________ 9’2 0, S S N A 9’2 _____________ 9’2 N A X A A L 1 —] 82 0. O A —]
M 7] B Ao 2] WIS ] w1 s [ L SN O i g g S
0: el R W Y | 3 0: el il 0 I T 1 R T W 1 E F R T 0: | R T T W
1 10 1 10 1 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz)
1R R & REARRAEARM TS BEARIE B A H A
(20055 1B/ REH HERARE) (2016 RE AR RTRE) @ “o16EmAmEAR
5F 5 - 5F¢ 5F .
sif I (Er==ra S N gaflmmmmn] O
23} i 33k 1 23} 23} ;
Y S 1 Sk 4 5t S o b =
g 1 5 ﬁ f\vl\vl\w/\//\tJ\ \E ﬁ 1 E ﬁ 1 vhwww/\ /V\\M‘E
0: e — T 0 Bl 1 0: 0' it L
1 10 1 10 1 1 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
BrEARBRREARM S (DRE A R B ER 5 OREA R ER# 5 (ORE A R TR 3t /5 EEARBEEARM A
5 C . 5 o ] 5 o ] 5 C ] 5 C
2 ] s [y R I ] < )
(\.) o (\.) 3 g o ] Q s Q ]
23F 1 &3F 1 &3F 1 &3F 1 &3F E
82:_ _______ ] 82_____ p—— i m— \0/2'_ _________ g — \0/2 iy W e e A — \0/2'_ ____________ ]
3 w2 RO T e A ] we e ] wt s
RIS - I~ ] WIK /A~ v | ®i17— NTv o RVEPTIS o
0 | | 0 | PR S S I WA - 0 il | 0' Ll T T I WA O' il R T W .

1 10 1 10 1 10 1 10 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) 259



[(2EQ@)] Ay 94 oN—DatiEREAV-ERICK SR

BSEARY MILOLERER (1/2)
« JAVIAUN—DavEREAVEHERICEDEFRDEEARY LA, MEBEHRALEDISEANRY ML E
HE LT, AN MLBRABREELTE Y., @/NFEEL>TLVENS t’éﬁEEﬁLto (260~261EZS )

@AMILFEH (2005F1EMRA L HFHEXRE)

100 e 100 . 100 e
h=0.05 | h=0.05 | h=0.05 |
L] | I — ERAIEEEX EL-17.0
0 AAPT N WA 0 A N 10 N mAER m
& S=za — \ PP — ERMTEEETIL)
7 S VAR \
J [
3 ‘ 3 3
£ g £
° Y T I 7 I ) 7 I 2 I °
Iy I} I} >
o ® o1 M 04
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A EAs) FEI#A(s) A #A(s)
NSA EWAME UDAME

260



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY FLOLBHE (2/2)

OREA R BRI T5

100 . 100 - 100 -
h=0.05 | h=0.05 | h=0.05 |
— #EAIEEE% EL-17.0m
10 10 10 . e
— ISER M THEEETIL)
@1 s ICER| NS ICER AN
E = “‘ \E / \;&H—& \E ",:‘ ‘,(
) \ ) e ° - J ~ W
JiL] 7 il o
® o1 a M 04 f M o1 Vs
A/
001 | 001 0.01 e
0.001 0.001 0.001
001 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
JEEAs) FEI#A(s) A #A(s)
NSA A EW5 [ UDA 1
DEEAREREKRHS (2016FREAMERE)
100 — . 100 - 100 -
h=005 | h=0.05 | h=005 |
10 10 — 10 —
NI ~ k;;‘N N
_ oA — N — @ b
c J il pd g e
£ £ f £ S
Kl S S x|
B / i i b
01 e M 04 2 M 04 -~/
0.01 0.01 001
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#AGs) FE#AGs) FEI#AGs)
NSA EWAE UDAME

261



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

mIEREEEH CKTEHA) s

« 256~261HICHITAICEANY MLOLERTIE, ARERMESY (EL-17m) OBHFRTHRLTWSEH, REM G
DRI BEDEENETEND

« REBRDZEEHRS H1=¢. DEL.-1804m (2B) &#izk (2F) DEFRIEZERI%K. QEL. -1804m (2B) & AZMELAE4H
Y (B+F) OEREEERZLEET SE. QTR IBDEICRFKICEKEIRELG S TINEET DA, OTIHEE
L7y,

« UEXY, BHREBHIDOIER B+F) . REKOEZEICL D0 I1BOREFZFFTICLY., 0. 1HFHEIZENT
MEREMEESNT ., WER (B+F) AERARKE (B+F) ZTRLHERICG>EBZA N DH. RETREIRD
FEETRITTOLWENBRICEVWTEH L-RER 28) THRYT %,

10

—— (DEL. 11m(2E) /EL. ~1804m (2E)
s (m/s) ‘ e] ] —_ E%EL.—17m(E+F)/EL.—1804m(2E)
11m
- 1350 12.5 (DEL. 11m (2E) /EL. ~1804m (2E)
STm 4350 12.5 ‘
-50m ®
1570 12.5 3
~100m s
1730 12.5 °
~150m @EL. ~17m (E+F) /EL. ~1804m (2E) o
1770 12.5
—~200m
2100 200
~1804m
3100 300
0.01 R —
AR MRS S E (EL. —15. Om) k(2B %380 0ot o .;) 10 100
period(s

B ZER S 262



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

BMREICHITIIEEARYT ML (2E) DLHLE

« OAMITEHRDOHE (2005FBMETAHMEARE) SLUVODREARERMAOME 2016FEAMELRE) =4
WT. REFRDEEZZITTLVELRE (EL. 11m) L?Falﬂ’CﬁH:‘. LT:F[':'\%";’& (2E) EC#BlEcsx (2B) ZHLE.

« HBROHER. HTFTEBETTILERAVERERE, RALRKDEEANRY MLELRL T, AXRT MLBIRA 0
aLTaY., @/NFlEEG>TWWVENZ EZ/ER LT,

—— #BIEEE% EL 11m
ISEK EL. 11m (M TFHEEETIL)

100 ¢ 100 ¢

EE(em/s)

HE(cm/s)
RE (cm/s)
RE (cm/s)

01

0.01

FAEACs) FEEAGs)

NS ] EWA A

@RI AL FE R (2005 F 12/ R A P ERE ORERRREAR U (2016 F REARERE

263



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

(2)thEEEREIC L YSI SR LE-ER

- BB E (MXR) . REENMQ02)PIZLETAYI A UN—2 3 UEERIZE T S BRIREFE TR L T,
WEEBHAIEICS TOMBERZTERT 5.

- MREBEIEICSTIMER (£TF) X, hEEBHIEICESFHMFTR OKF) (2, HESAEHEZEICEH
L= TR DKERDICHT HLERICLDMEZERRL. ERT 5,

c ERLI-hERAZHMEEBEYEICAAL, HTEEETILZHVT—XITKERIIVILERZEHRT 5,
s BEHL-REREMEHAGHZFLEEL T, EHCTHEIEL-HBTEEETILOZAEICFENEWN. L 2RI S,
c BHLEBEREDI—) TREARY MLC L, (DIFTEXDBY THY .. BEE,,,(HAEENS,

Omn(F) Fon D Ern () s S Pran ()G () Even ()
Gp =" )= )

= Sin(F) Bnn (F) G (f ) Enn (f)
XmITEITH T BFEAT. nERAACET 3FAT

* Gy (f)

Crnn(f) =

R wRENEE LoR T AREN
R A A 2 Al = A .
H s =T
Hh AR HENEAS 1 GL () o |
(. THEETIL) HEIRIBAHEG () ™
ATV 5IR LK HKEZEIEMNQO2NIZKZTOYIALIN—D R
XK \ z Y VIN— 3 Uig
VA 4 T A M- |

OB AR AR (2 55 1T B MO
HASIBIEAE T & U B R LB DA A — »



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53
mREHAHRIE

« RAETI, EOMEITH L THIDDHMBBIRFMEZ
FFJL\ZD Ehib, Eﬁlﬂ'lnﬂﬁb\%hliiﬂj < R DAERKIEA]

BRTHAH=H, BELOE RN, MEEREHEDW
%7\’\9 h)blsé:éﬁﬁn...\kdbl,\f*“}%& L=19thE %

AHETHRE LI-thEHET GHIME)

WRET B, @ | BERERIAES 19974£3 8268 6.6 178 23
@ EREEIAEE 199744838 5.7 178 23
©) BEREEIFEL | 1997458138 6.4 179 23
@ iTfu]-! 199746 A 25H 6.6 198 23
® W) B ficpiss 2005438208 7.0 40 22
® Fu A 7 e 2005438 22H 5.4 39 22
@ 128 2 o &7 2005448206 5.8 46 22
BEAEEEAMA | 2016548148 6.5 125 23
@ BEAREREAMA | 2016548148 5.8 126 23
REARIEREARN | 2016448158 6.4 126 23
@ REARIEREARN | 2016548168 7.3 121 23
@ REARIEREARMT | 2016448168 5.4 121 23
® BEAREREAMA | 2016548168 5.9 123 23
BEABMEMA | 2016548168 5.9 132 23
® REREMMER | 201648168 5.8 138 23
BEAREREAR | 2016548168 5.4 119 23
@ REARIRREARM | 2016448168 5.4 123 23
BRI | 2016548188 5.8 140 23
BEAREREAMA | 2016548198 5.5 132 23

265



[(2EQ@)] Ay 94 oN—DatiEREAV-ERICK SR

BGEANY FLOLEEESR (1/10)
« JAVIAUN—DavEREAVEHERICEDEFRDEEARY LA, MEBEHRALEDISEANRY ML E
HE LT, AN MLBRABREELTE Y., @/NFEEL>TLVENS &%_"EEEELT_O (266~215HZ )

OEREEALTEE
10 ] 100 g 100
h=0.05 | h=0.05 | h=0.05 -
7 | — EURIECER EL-17.0m
’ ° 1 — RERMTEEETIL)
! A g S 3 ,
O AV \l 5 Y / -/
E P adl E d E?( -/ ﬂ/ v
® o1 oA # o1 A W o /
A P SSiiil sl e=eti
0.01 0,01 4 001 -
></
0.001 0.001
0.1 0.1 1 10 0.1 0.1 1 10 o001 = o 1 "
A EHGs) -
NSA Al EWA @ UDA TR

266



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (2/10)

QEREEIFAER
100 _
h=0.05 |
10
I
5 =
P( N\ M\
%ﬂ 0.1 MAAD
001
0.001
0.01 0.1 1 10
FEI#A(s)
NSA M
QERBEIFEER
100 (
h=005 |
10
CI AA
£ Y,
S \Y
il Y
o i
/!
¥
001
0.001
0.01 0.1 1 10
FEI#A(s)
NSA A

100

h=005 |

VA

EEE(cm/s)

N\

0.01

0.001
0.01 0.1 1 10

AHGs)
EWA M

100

h=0.05 |

Pl

4‘(
|
T
I

EEE(cm/s)

0.01

\

0.001
0.01 0.1 1 10

A#AGs)
EWA @

100 _
h=0.05
10
N
£ A
5 \
® o1 \
VA
001
0.001
001 0.1 1 10
FE#A(s)
UDZA 1|
100
h=0.05
10
2 \
: 2\
C "\
& AR
M 04 A
A
"
Jf'
001
0.001
001 0.1 1 10
FE#A(s)
UDA M

— #B508% EL-17.0m
— BERTEEETIL)

267



[E®)] A9y 94 onN—CaViERZAVEHERICK
BIEERRY FLOEEZR (3/10)

@WNOR
100 . 100 ] 100 —
h=0.05 | h=0.05 | h=0.05
— &BIFEEX EL-17.0m
10 10 10 N e
— LERMTEEETIL)
/N N
i A ’ @ ’/\\ to
@ . 2 JNS @ \
1 IS \\ S J
\9 8 7 o % " A oiel WL 5 \
jiid il W N X i
M 01 ® 01 ~ 0.1 “,ﬁ" A
”
0.01 - 0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 o001 0.1 ] 10
FB#AGs) AHAGs) FE#A(s)
NS ] EWA m UDA ]
OAIMALTEH (2005FEHE BT AP HERE)
100 === 100 g 100 —rr
~ h=0.05 1 h=0.05 | h=0.05
U IMERNII o i
10 A SN o 10 A \ 10 AN
\”.\_ \ ’f oy ~ A VA
7 ’ []
— 2 —
Gl Gl ’\u? 1
Eor : g
L4 1 ® A
01 ® 01 04
0.01 0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 o001 o1 1 10
FEHA(s) AHAGs) EEGs)
NSA M EWA M UDA M

268



[(3E2@)] AV O A N—U a3 VERFZAVERICK 2R
BEERARY FLOLRIEER (4/10)

® A A 78 e
100 . 100 -
h=0.05 | h=0.05 |
10 10
N A cll NA
5 VA £ Y,
S o S
B i i Y A
W 04 01
0.01 7 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FEHAGs)
NSA M EWA M
DEMESE (2005FERERA I hERARE)
100 S— 100
h=0.05 | h=0.05 |
10 10
o ~. A
i) 1 Q @ 1 S‘m\
~ 2 ~ \
£ N\, I3 \™
Kl S =
il il
B 01 / 0.1
0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FEIHAGs)
NSA A EWAME

100

10

HEEE(cm/s)

0.01

0.001

h=0.05

\N
>

<
TN
>

=

pyd

0.01

100

10

HEEE(cm/s)

0.01

0.001

0.1 1
FEHAs)
UDAM

10

h=0.05

3
}

P
P

\\

0.01

S=
ot
e

10

— #B508% EL-17.0m
— BERTEEETIL)

269



[(82EQ@)] Oy 04 0nN—2 3 VERTAVE-IERIC K HH#E2

BEBEARY MLOLESER (5/10)
@BERBHEARH T (2016FEEARMERTE)

100 . 100 - 100 =
h=0.05 | h=0.05 | h=0.05
— #AIE2 8% EL-17.0m
10 10 10 . o s
— B (M THEEETIL)
\
\4
G pd X @ o A o I N
£ 7 N € | = £ A 3
I L L vl
il jiid i
W o4 7 W 04 4 04 [~
4
0.01 0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0'0010.01 01 1 10
IEEEO) FEHAGs) EEGs)
NSA M EWA M UDAM
= =3 = =3
FENEY NG ]
100 ey 100 7 100 —
=005 ] h=0.05 | h=0.05
10 10 10
R ICEER \ G|
T / \PA \E / M \; A\
) L Vs \. L A
5 ~ VY il q il
W 04 / o W 01 01 [ R\
4 DY
7 /d
001 |72 001 001 P
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0'0010.01 01 1 10
AHAGs) FEIHAGs) EEGs)
NS5 | EWA A UDA A

270



[Z@) F7av94 2/ \—
BEEARYT MLOLEEEER (6/10)

OREA R AR5

& O

v3as

>

100 . 100 ]
h=0.05 | h=0.05 |
10 10
:‘5 ] = 3 1 lrt{’\)\
\‘E-3 " v\\yn - E y J
L] i
B o4 y o
0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 10
FB#AGs) AHAGs)
NS ] EWZA [
= =3 = =3 = =3 == ==
BERIERERMA (2016 REARMMERE)
100 =y 100 .
h=0.05 | h=0.05 |
10 10 —
a) '\” e "
O - I _p
§ / 5 d
i L]
01 ’)( o1 b
001 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 10
FEHA(s) AHAGs)
NSA M EWA M

feRZANEHERIRIC K HHEE

100 —
h=0.05
10
CON /
g {'::‘ \
i vid v
M 04 .
001 ;2
0.001
0.01 0.1 1 10
FE#A(s)
UDAM
100 —
h=0.05
10 =
A
N
AMA
2 o
s 7%
S
w
*B.Q 01 zf;
001
0.001
0.01 0.1 1 10
JEHACs)
UDAME

— #B508% EL-17.0m
— BERTEEETIL)

271



[(3E2@)] AV O A N—U a3 VERFZAVERICK 2R

BEEARYT MLOLEEER (7/10)

DREAR R BRI T5

100

h=0.05 |

10

HE(cm/s)

<

0.01

0.001
0.01 0.1

h=0.05 |

1
5

‘

HE(cm/s)
X

0.01

0.001
0.01 0.1

FEHA(s)
NSA A

100 ;
h=0.05 |
10
I
g
i I~
s f
01 \."-‘
\AL
Vi
0.01
0.001
0.01 0.1 1 10
JEEAs)
EWA M
100 (
h=0.05 |
10
CI 5
5 & AT
g -
® 01 /
0.01
0.001
0.01 0.1 1 10
JEEAs)
EWA A

100 _
h=0.05
10
N
g
) ~
il ,
® o1 \¢ .
yé = A ~
/
0.01 /
0.001
0.01 0.1 1 10
FE#As)
UDAM
100 _
h=0.05
10
N
§ Ar NN\
= o v
® o1 )
IJ
7
0.01
0.001
0.01 0.1 1 10
JEHACs)
UDA A

— #B508% EL-17.0m
— BERTEEETIL)




[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (8/10)

(DREA R Pl ER 0 75

100 1 100 g 100 =
h=0.05 | h=0.05 | h=0.05
— ERAIFEE% EL-17.0m
10 10 10 - o
— RER G TEEETIL)
’\;\ 1 R \Z 1 ‘\\“ ’\;‘ 1
o N ﬁ PAVEN E‘:( :’3*
M ~
0.1 / A 0.1 “ﬂ H # 04 RNy
/ > et
A Z
0.01 = 0.01 Z 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0'0010.01 01 1 10
IEEEO) JEHAs) EEGs)
NSA M EWA M UDA ]
= =3
REK R fa[&xith A
100 ==y 100 7 100 —
h=0.05 | h=0.05 | h=0.05
10 10 10
,\‘E 1 -‘,.\‘ @ 1 ’\u? 1 N
£ AN £ S'ANZ £
\?( NI A WY, ﬁ A v E‘:( ~
Ty \ \ A
# 01 ,I \ # 01 ,,/ 01 ,./‘ ™\
0.0] 0.01 0.01 Ay
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0'0010.01 01 1 10
AHAGs) JEHAs) EEGs)
NSA M EWA M UDA M

273



[Z@) F7av94 2/ \—
BEEARYT MLOLEEEER (9/10)

REARRREA TS

100 :
h=0.05 |
10
I
- VEAN
il r A
01 Il T\
Y/
v
001 -
0.001
0.01 0.1 1 10
FE#A(s)
NSA M
= =3 = =3
REAREREARMA
100 S
h=005 |
10
|
£
Kl \
B \RAN
01 o~ N
001
0.001
0.01 0.1 1 10
AHAGs)
NSA A

$ -~

O3 URRERNM BRI & SRS

100 :
h=0.05 |
10
I
£
e Lo\
i
® o1 y & o~
001
0.001
0.01 0.1 1 10
AHAGs)
EWA M
100 (
h=0.05 |
10
I
£
S A A
P
W 04 7 WA
s
0.01
0.001
0.01 0.1 1 10
JEEAs)
EWAME

100 _
h=0.05
10
G
g ,x‘\
i A AR\
W o1 N\
T \
001 /
0.001
001 0.1 1 10
B #iGs)
UDZA 1|
100 _
h=0.05
10
N
5 SESiisS
" AR \
N
® o1 bt
001 <
0.001
001 0.1 1 10
JE#A(s)
UDA M

— #B508% EL-17.0m
— BERTEEETIL)

274



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY FLOLREER (10/10)

(DHEAR IR Pl ER Hh 5
100 i
h=0.05 |
10
C =\
£ \
X
i% 0.1 FM ‘\s°
001 P
0.001
0.01 0.1 1 10
FEI#A(s)
NSA M
9RER R REARHN
100 (
h=005 |
10
I
g A
P \
¥ o S ANA
fV
001 /
0.001
0.01 0.1 1 10
FEI#A(s)
NSA A

100 g
h=0.05 |
10
cal N
£ A\
KK / AW
i
01 yd \
S
0.01 <
0.001
0.01 0.1 1 10
AHAGs)
EWA M
100 e
h=0.05 |
10
I
£
S o - =
i / o e
¥ 0.1
7
0.01
><
0.001
0.01 0.1 1 10
FEEA(s)
EWA A

100
h=0.05
10
G
£
Kl
" 7 N
01 A AWA
001
0.001
0.01 0.1 10
FE#A(s)
UDAM
100
h=0.05
10
IR
1
Kl
"
® o1 \
> W
y)
17'
001
Y4
7
0.001
0.01 0.1 10
JE#A(s)
UDAME

— #B508% EL-17.0m
— BERTEEETIL)

275



BIEELEZRRS MLAETFILOTAy S A onNn—23 UEERFZA LN -H#hE
s BMEXCTHRELE IBELE-HTEEETILOTAY YL oN—23 UEEREAWE

[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

ERIC & DHHERE] &I_H%O)ﬁ}fl KU, BEGBEARY MVAETILOFERZELE
FERTH, BASRICEODVWTEMTHEREL-MTEEETILORSMEIZFELNGEL
CLEHERT Do

TJO9 A N—aviERZAVEHERICKBAEEREDIGEARY MLH, HEE
BIEERRDIEBEARARY FILELBR LT, ARY ML ERBEELTEY .. B/NFHEE
BHOoTWEHEWT & &ZHERT 5,

- JOvy 94 oNnN—oa EREZRAVEHERIE, hEEBRLUEmICALNTIAOY I A

DN—Ua R EAVTHERLIEMERZANRE LT, BEREARY MLAE
TIVERAWT—RTRBREDNTERT 5,

___________________________________

Hh 22 5 5 A ‘maﬁﬂﬂﬁ BER RBRFHESH
H 1
B Al JWNW‘¢$ - B % Y
1 T i DR t
i i HMTHEEETIL
HhAE KIS ; AFE O BRI
it 5 > A R AR L
IEBRD |
K
JOwvy

EEEY A LN—D3y

___________________________________

O 9 A N—2 a3 UERZAVEHMERICKAERDA A —

I&‘ ; 66&““.;\

EENE
ARY MIVAE
ETIL
RREBRRT
VEL. -15m Vs 0fE
1350 | 12.5
VEL. -50m
1570 | 12.5
VEL. -90m
VEL.-100m | 1570 | 16.7
1730 | 16.7
VEL. -150m
1770 | 16.7
VEL. -200m
2100 | 200
hEE AR YE
VEL. -1804m
3100 | 300

276



3 UERZTAV-HEIRIC K SRR

€ 10) o= A 2 e~
(1) RFSIECEBERHIEE R CRIRIC & 2 RL IR

BLEARNY MLOREKER (1/2)
e JAOYIAUN—DaVERFANVEHERICEBAIGERDIGEARY MILA,

RHAREDOLEARY ML E

HE LT, ART MLBROABIREBELTE Y. Hll\nﬂﬂﬂé:?&ofl,\ﬁl,\_t%ﬁEEﬁLT_o (2771~218ESER)

@AMILFEH (2005F1EMRA L HFHEXRE)

100 3 100 3 100
h=0.05 | h=0.05 | h=0.05
[ — EBBIER 55 —
10 AN NN 0 Vs o~ o A ELURIFEEX EL-17.0m
A NaE AT \ A — R (BB RRINLAETIL)
VA 'I
@ - cll g G 1
£ £ £
° KA y S
5 5 5
0.1 ™ o1 01
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.01 0.01
PGS FBI#AGs) FBI#AGs)
NSA M EWZA M UDA

277



€ 10) Bl =Dk R A

TaviERZAVEHMEIRIC K SR

BEEARY MLDOLLEEFER (2/2)

OREA R BRI T5

100 g 100
h=0.05 | h=0.05
10 10
T AN ICER| AR
\E \\\ E ‘v(' V“E~—S:
o \ o
o 7 i
0.1 ﬁ.‘ M 04
0.01 / 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FE#AGs)
NSA A EWA M
= =3 = =3 = =3 == ==
MEEREEEARM A (2016FEARMERE)
100 - 100 — -
h=005 | h=0.05 |
10 10 A
d \ N
Vv
IC) P G ﬁ
r 7 2 /
S Kl
i v i il
0.1 = ® o1
0.01 0.01
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10
A #A(s) FE#A(s)
NS5 | EWA =

100 —
h=0.05
— #AIE24% EL-17.0m
10
— AR EERERARINLAETIL)
3o /o
£ I\
P r/
i
® o1 ,.,JM
7~
0.01 e
0.001
0.01 0.1 1 10
FE#ACs)
UDA M
100 —
h=0.05
10 —
N
A M\
,a 1 ﬂ A
~N Vo
£ J
K A T
M l
04 ]
0.01
0.001
0.01 0.1 1 10
FEI#A(s)
UDA A

278



[(3Z£@) JAv O A4 oN—CaviEREAVEHERICK 53

mIEREEEH CKTEHA) s

« 2TI~21BEICHITBICEANY MILOLLETIE, ARERMESY (EL-17m) OBHFRTHRLTWSEH, REM G
DRI BEDEENETEND

« REBRDZEEHRS H1=¢. DEL.-1804m (2B) &#izk (2F) DEFRIEZERI%K. QEL. -1804m (2B) & AZMELAE4H
Y (B+F) OEREEERZLEET SE. QTR IBDEICRFKICEKEIRELG S TINEET DA, OTIHEE
L7y,

« UEXY, BHREBHIDOIER B+F) . REKOEZEICL D0 I1BOREFZFFTICLY., 0. 1HFHEIZENT
MEREMEESNT ., WER (B+F) AERARKE (B+F) ZTRLHERICG>EBZA N DH. RETREIRD
FEETRITTOLWENBRICEVWTEH L-RER 28) THRYT %,

10
EL —— DEL. 11m(2E) /EL. -1804m (2E)
Vs (m/s) ‘ e] ] —— @EL. -17m (E+F) /EL. -1804m (2E)
11m
—— 1350 12.5 @EL. 11m (2E) /EL. -1804m (2E)
“1m | 4350 12.5 1
-50m [0)
1570 12.5 g
-90m %
1570 16.7 £
-100m ©
1730 16. 7 (EL. -17m (E+F) /EL. —1804m (2E) 0.1
~150m '
1770 16.7
-200m
2100 200
~1804m
3100 300
0.01 T EE—
0.01 0.1 1 10 100

MR EARR T (EL. -15. 0m) EIZE ZB0 .
period(s)

B ZER S 279



[8£@)] FAv oA oNnN—SavBEREFRAVEHERICK 50 ER
BMREICHITIIEEARYT ML (2E) DLHLE

« OAMITEHRDOHE (2005FBMETAHMEARE) SLUVODREARERMAOME 2016FEAMELRE) =4
WT. REROEEFZ (T TULVELRE (EL 11m) ITEVWTEE LZRER (2B) L#HRAIEHE (2B) ZLHLE,

« HROBR. BEREIARY MLAETILZRAVEEERIE., BALRRDOGEARY MLELELT, AXT ML
RIRABRESLTHY., B/NHELE G- TR & ZHR L.

—— HUAIEEEX EL. 11m
IS&R EL.1Im RELEARY MLAETIL)

100 ¢ 100

100

EE(cm/s)
HEFE(em/s)
EE(cm/s)
EE(em/s)

G (2005 F1EF BT A FHERE) AEEAR B EEA T (20164EEEAR N EAE)

280



3 UfaR AV HEIRIC K SRR

<K

[(8EQ@)] Ay o4 2nN—2

(2) HhABIEAFEIC K USIZER LI #hE

BEEARY MLDOLEESFER (1/10)

e JAOVIAUN—Da UERFRAVHE EEAGEZDIREARY ML E

SRICEDRBERDIEERARY LD,

LB LT, AR LKA BRESELTE Y., H/l\nZFﬁﬂ&EO'CL\EL\_t%ﬁEEﬁ L=, (281~290E3HR)
OERERIFAEER
100 g 100 ] 100 7
h=0.05 | h=0.05 | h=0.05 |
| | | — EAIEE 8% EL-17.0m
10 10 10 — SR EESERRIMNLBEETIL)
@ S O s @ :
E S £ AN s £ ;/\
il P 'al i o P /S
¥ o4 o ® 0.1 y, ™ 04
& Va 7
001 7 001 001 ”f{
0.001 0.001 0.001
001 0.1 10 0.01 0.1 1 10 001 0.1 1 10
FE#A(s) FEIHA(s) FEHAGs)
NSH [H] EWAME UDAME

281



[(3E2@)] AV O A N—U a3 VERFZAVERICK 2R
BEERARY FLOLREER (2/10)

QERBERILFEER
100 ] 100 ] 100 ]
h=0.05 | h=0.05 | h=0.05 |
— EBRIZ0 %3 —
10 10 10 ELRIEEE% EL-17.0m
— RERBELERRIMNVAETIL)
Cl CO CO —
2 4 2 VAU 3 LA
Jild \ ™ il . il
® o1 A VAR ® o1 ® 01 \
7 -
/s 4
001 0.01 Z 0.01
/
v
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 001 0.1 1 10
FEI#A(s) A EACs) JE5h-C 1)
NSA M EWA M UDA ]
QERERILFAER
100 . 100 ] 100
h=0.05 | h=0.05 | h=0.05
10 10 10
,\v\) 1 7\, AN ,\u\) 1 ~d ,{\ ,\a 1 ,',:ﬂ
5 A 5 AN 5 PUZEEN
o . / o] o / \,
01 / M 04 =/ ® 01 A
i a4
/ e A
0.1 A 0.1 o 0.1 £
0.001 0.001 0.001
001 0.1 1 10 0.01 0.1 1 10 001 0.1 1 10
JEEAs) FE#Gs) FE1HA(s)
NS5 | EWA A UDA ]

282



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY FLOLRIER (3/10)

@
100 - 100 . 100 ,
h=005 | h=005 | h=0.05 |
10 10 10 — &BIEEEX EL-17.0m
— AR EERERARINLAETIL)
N o'
% / % 2\ % -
~ ~ \ ~ ="
5 £ N £ e
\9 \9 S N\ E‘:( / \,
M M / Y N o
® 0.1 Y W 04 fl 04 — A
> /
0.01 - 0.01 = 0.01 7
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FE#AGs) FE#A(s)
NSA M EWA M UDAM

OAMALTEH (2005F R R A HHERE)

100 100 100
h=0.05 h=0.05 h=0.05
A\
o\ N n -
10 A! w’\\\ N\ atl 10 aV\. 7l N\ 10 2N \
\l"{‘: - ; HH ,jc 4 & A /! > \
—~ Y —~ —
S @ 1 o o1
€ £ 1S
° ) )
i i il A<
W 01 ® o1 W 01
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
AH#AGs) FE#A(s) FE#A(s)
NSA M EWA M UDA M

283



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (4/10)

® A k7
100 i 100 i 100 ]
h=005 | h=005 | h=005 |
10 10 10 — &BIEEEX EL-17.0m
— IS ER RELBEARINLAETIV)
B A B 1 AA 5 . _
il s 1 \
04 o4 a ® g N AN
28
0.01 7 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#iGs) FEI#A(s) FEEA(s)
NS 5] EW5 [ UDZA 1|

@EREFER (2005F B BEHmA A HERARE)

100 7 100 ] 100 — 7
h=0.05 | h=0.05 | h=0.05 |
10 10 10
Il SAV/\_
O S GO MR O 7 A
5 5 - 5 \n
il jild il
04 01 04 g
001 001 001
0.001 0.001 0.001
0.01 0.1 1 10 001 0.1 1 10 0.01 0.1 1 10
FA#AGs) AHAG) FAH#AGs)
NSA A EWA M UDA Al

284



[(82EQ@)] Oy 04 0nN—2 3 VERTAVE-IERIC K HH#E2

BEBEARY MLOLESER (5/10)
@BERBHEARH T (2016FEEARMERTE)

100 7 100 7 100

h=0.05 | h=0.05 | h=0.05
— EBRIZ0 %3 —
10 10 10 ELRIEEE% EL-17.0m
— AR EERERARINLAETIL)
\
@ 1 - A oA @ 1 A v ‘\ @ 7~
1S /- aa— 1S = £ \./ “
o o *)
i i b b Jﬁk
T~
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
EI#A(s) A#As) E#s)
NSA M EWA M UDAM
= =3 = =3
FENEY NG ]
100 7 100 1 100
h=0.05 | h=0.05 | h=0.05
10 10 10
il i ~ N
E l'/ \‘IA E / “\‘\4 E "<‘
= o /- T\ E?(
Ty - P §
o1 s '™ ® 01 N ® 01 N\ 2
}: 7
0.01 7 0.01 001 =7
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FEI#A(s) FE#A(s)
NS5 | EWA A UDA A

285



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY FLOLREER (6/10)

OREA R BRI TS

100 . 100 . 100 g
h=0.05 || h=0.05 | h=0.05 |
— SEIER 45 —
10 10 10 ELRIEEE% EL-17.0m
— AR EERERARINLAETIL)
,\‘E 1 \ == ’\‘E 1 :PE{T;E:EE /\a 1 7
5 MY AT 5 7 V. 5 N
i i i
® 04 y ® 04 W 04
0.01 0.01 0.01 Z
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A EACs) EI#A(s) FE1EA(s)
NSA M EWA M UDAM
= =3 = =3 = =3 == ==
BERIBEEARA (2016FEERERE)
100 . 100 - 100
h=0.05 || h=0.05 | h=0.05
10 10 = 10 =
A~ \"'\‘ A ~ \"'1\\“ ad
A » w " AN
@ o @ o @ >
1S ¥ 2l 1 5 £
S S o
i i B )
" o1 s 01 g 01 74
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
A EAGs) FE#(s) FE1HAGs)
NSA A EWAME UDAME

286



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (7/10)

DREAR R AR5

100 - 100 - 100 e
h=0.05 | h=0.05 | h=0.05 |
— EBRIZ0 %3 —
10 10 10 £:A1588% EL-17.0m
— AR EERERARINLAETIL)
N I IR
g 5 g
S ~ ~ ) M~ E?( A A
i ” B 7 /
M 04 y \"‘..:@‘ B 04 \ﬁ‘? 04 v \
\\-
- /
0.01 P 0.01 0.01 / /
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FE#A(s) FE#AGs) FE#AGs)
NSA M EWA M UDAM
=3 =3
REAREREARMA
100 e 100 e 100
h=0.05 | h=0.05 | h=0.05
10 10 10
O ~ = I o O ~
g / AN g & AT 5 REA
" N\ " i ﬁ( e A f
il W il / vV
04 v ® o1 / M 04
- y
>
7
0.01 0.01 0.01
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FEEAs) FEI#A(s) FEI#A(s)
NSA A EWAME UDAME

287



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (8/10)

(DREA R Pl ER 0 75

100 7 100 7 100

h=005 | h=005 | h=0.05
— EBRIZ0 %3 —
10 10 10 ELRIEEE% EL-17.0m
— AR EERERARINLAETIL)
G G = CH
: A : N |2 A
il N il il f
W 04 / A 04 4 N 04 SR
>
001 7 001 £ 0.01
0.001 0.001 0.001
001 0.1 1 10 001 0.1 1 10 001 0.1 1 10
A EACs) FEI#A(s) FEI#A(s)
NSA M EWA M UDAM
=3
REZR B fa] &x ih 5
100 . 100 . 100 .
h=0.05 | h=005 | h=0.05
10 10 10
CO AN CO CO "
il v \ il z il a0
® o1 / v ™ o1 ,,’ W 0.1 ,.ﬂ\ ~\
~
0.01 “ 001 001 /
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 001 0.1 1 10
FEI#A(s) FEI#A(s) FEI#A(s)
NSA A EWAME UDAME

288



[(5Z@) TRy OAoN—avEREFRAVVERICK HER
BEERRY RLOLREER (9/10)

BREARRREA ST

100 . 100 | 100 —
h=0.05 | h=005 | h=0.05
— EBRIZ0 %3 —
10 10 10 ELRIEEE% EL-17.0m
— AR EERERARINLAETIL)
G CI CI
£ SSET £ £ =
i I\ AN ﬁ( Lo\ ﬁ I~
o A
® 04 S~ A\ ® o1 y 8 o\ ® o4 AVl \ W
\ 7 N
0.01 _ 001 b 0.01 /
0.001 0.001 0.001
001 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
JE#AGs) B H#A(s) FE#iGs)
NSAME EWAME UDAM
=3 =3
FENEY NG ]
100 . 100 . 100 —
h=0.05 | h=0.05 || h=0.05
10 10 10
CI CE CI
€ £ e ~
" NN ﬁ( - e ﬁ M,
il \.
™ 04 = . 04 ,fd TR ™ 04 \
0.01 0.01 0.01 A
0.001 0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10 0.01 0.1 1 10
FEI#A(s) FE#iGs) FE#iGs)
NSA A EWAME UDAME

289



[(5Z@) TRy OAoN—avEREFRAVVERICK HER

BLEARYT MLOEEEEER (10/10)

®RE AR R fExith A
100
h=0.05
10
Gl =\
\E \
i Al
B o1 ﬁl \\f
0.01 pdt
0.001
0.01 0.1 1
JE#AGs)
NSA M
DRERIRREARHN A
100
h=0.05
10
I
5
1 \
‘gg 0.1 ANTA
7
0.01 /
0.001
0.01 0.1 1
JEHAGs)
NSH A

100
h=0.05
10
o 452
= A\
K / “\ A\
i
M 04 l A
)l
0.01 /
0.001
0.01 0.1 1 10
EI#A(s)
EWA M
100
h=0.05
10
I
1
S
"
® o ) / A
7
0.01 /
0.001
0.01 0.1 1 10
FE#(s)
EWA A

100
h=0.05
10
ClN A
£ A
o F \
0.01
0.001
0.01 0.1 10
FBEAGs)
UDA ]
100
h=0.05
10
G
1S
)
X 7\
" 04 \
/ =<
,V‘
0.01
0.001
0.01 0.1 10
FBEGs)
UDA TR

— £RiBI524% EL-17.0m
— IS ER RELBEARINLAETIV)

290



[5Z®)] RZEIEH (2021) TV I A4 N—2 3 UEROHESR

291



[£E®] RZIFED (2021) OTAVI AL N—2 3 VERDORER
(1) (AR RE A P ()

- CREREBFEOFIERRBEOHERRICLS L. BRERDOBEEW. #5. FEERL. XSROAELL.
L, RBROAEATRDIEY LAMMICTHENKE VEELHE.

- 19975 ERERILAIMME. 2005FEMRAT FE. 2016 FREAMEDED TEA KRS SN =BEMRICEL
HUMELRESFEH LAV EMNER SN TS,

34"

33 I

31° I

| O M,6.0
|| o My5.0

[ | £ Volcano

OmMm,7.0

B Site

128°

129° 130° 131°
Fig. 4 Estimated inhomogeneous attenuation structure

~
s
o
=
Q
-
SR 200
o
100
| N
132°

KEZFED (2021) &Ytk

292



[5£0)] KEIFH, (2021) OTOVH A UN—2 3 VEERDORKESR

2) RIRSFIES R ()

- 1997 ER BRI At E 2005&@‘“]'—.—@755411& . 016 FERMEDHERIBEORESLHLELGMELFNRIC, H
ELEERAXRY |~)bt74‘y7-4 v Ltzw ‘“)b&@thﬁxw%*% (Fig.9) . WFhOMEL w2ETILED
SISERITE N ENEESIN TS,

- REHXTHE L1=MIE. F-netdOMyE LB T &S K DIMET—FEDEHETHESIN TS Y (Fig. 10) | ERAHHLA
WIZDODWTHEBREDOME L RHFDERIZGESEESNTLNS (Fig 12)

—— Source spectrum -—- o2 model (solid line : fitting range from 0.2 to 5 Hz) o fc
1997.03.26 17:31 1997.05.13 14:38 2005.03.20 10:53 2016.04.14 21:26 ® 2016.04.16 01:25
10" " — 10" T T 10 T m—ry 10" mr = 10" 1 T
—~ 101 ~ 10" E 4 ~ 10 ~ 108 E 4 ~10%E 3
E iE 3 1 E iE 1 E 3
< ] & ; = i 12 = ]
g 107 ; g 10" 3 = 5 10" k ; 5 107 E 4 S 10" E E
B 138 3 3 i3 i3
10' 106 4 G 10k 10 | 4 g 10 E E
g g g 3 g 3 3 g g §
= 1 2 1 32 1 2 1 =2
» I @ ol 13 I
15 15 - 15 b 15 b 15 o
0 1 10 Ec030kz 1 " Ecoz20mz 1 " Ecozshz 1 " FEcoo9hz E
fAc-6.83 MPa . fAc-13.11-MPa : [Ac-8.21 MPa 9 [Ac-6.69MPa 1
A 4. 34 x 1018 Nm/s2 ['A 4.22x10'8 Nm/s? [A 1.21 X108 Nm/s? [ A 5.36 % 108 Nm/$? A 1.38x 10" Nm/s?
101 101 il 1014 Aiaiiul T 10M vl dii 101 n diasiia
0.1 1 10 0.1 1 10 0.1 1 10 0.1 1 10 0.1 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Fig.9 Source spectrum of each earthquake My
- 5 6 v
102! 5 TR T TR T TT— 1021 T T
-~ 1020 E Dan et al. (200{)
g 1020 T [.—"%
w901 e -
("] —_ ~ //
= @ e
F 10 g = 1019 g}—(’r}’ o
= L =
E 10"’ Nt
= < 1013 5
= 10 "_
10 0.05 10" | -
10'S 106 107 10%8 10% 1020 102 10" 10'® 10" 10'® 10" 10® 10* 15 16 ﬂ 18 19 20 -
M, (Nm) F-net M, (Nm) 10 10 10 10 10 10 10
; : ; i : VB L 2
Fig.10 Comparison of M of F-net to Fig.11 Scaling relation between Mo and fc My (Na) HKEEEAD (2021) &Y iRHE
that of this study Fig.12 Scaling relation between Mp and A

293



[5£0)] KEIFH, (2021) OTOVH A UN—2 3 VEERDORKESR

(3) AR IEIBHF G, (f)

- ARALOBARICENT, HELEY A MEBREMBETIVICED (ERIBBEREZLBLER. HEQRE
BEEZRELELGELYITHEREREEZRE LLBEOREN DS <, ERIBBERLOMILA KL & ZHHEER
LTHY., BEOXMICESCHELGHEREL Y LHET SERLSA LN TS,

s 3 f‘ inhomogeneous homogeneous theoretical
% c [SAGO01 | ] ¢ [SAGO04 | ] e [FKOOO7
) % L misfit =/0-25 | % Fmisfit =/0-34 % - misfit'=/0-31
misfit|=/0.20 misfit =/0.14 misfit|=/0.2/1
5 ;Enos— ?§10? : —gw— 3
1 £ 18 | 12 |
33 | 1 < < | <
2 2 b
w 'F ERZINN 1o 'F E
1l Laaaanl - [l Ll 1] il Ll
0.1 1 10 0.1 1 10 01 1 10
2 | Frequency (Hz) Frequency (Hz) Frequency (Hz)
c [KMMO08 " 1< [KGSO16 | ] < [KGSO19 |
L |Imisfit=0-27 L Imisfit=/0-33 L2 misfit =036
(1] T = (1] I = (] it =
;g 10 :_fﬂl::ﬁt 0.22 . 2 10 :_mlsﬁt 0.20 g 10 :Hrmsflt 0.22 .
KGS019 s [ 15 | = f ;
sl I e £ 1 €
(s -] & A < < | <
| R 1 ‘-, a jJ| 7 | Q Q Q
129° 130° 131° 132° » F 1o 1F 1o 1F 3
T | Lo aaaal - [l T | - [l T |
Site amplification ratio (inhomogeneous/homogeneous) 0.1 1 10 0.1 1 10 0.1 1 10
02 0.5 ; 5 5 Frequency (Hz) Frequency (Hz) Frequency (Hz)
Fig.13 Spatial distribution of site amplification ratio Fig.14 Comparison of estimated and theoretical site amplifications

KRGRIZA (2021) &Y ikHE
294



[8£0Q) JOv oA oN—UavIcBITaRE

295



[££0Q)] Oy AL onNn—CavizBlTsEE

BJOOvOA 2 N—2a B TAEREIZEBIDDEHED DB
e JOYOAN—U30TlE, mihE - nBBIEAD 77— TIREARY FILE, (DX, EREFES,, () . EEEE
P, () . HEBIEIEEG, (HDIDDARY MILESIZE Y ETILIE,

Ern () = Siu(DPrn ()G (f) ¥migteBIcnd 35FZF. nidBMAICET 3525
e TAYIAUN=D3 UICBIT52EREMNS,,(f) . GEREREFEL, () . HEREIEEEG, () DIDD/INT A —42 (X,

mihE - nEA A DERREED 7— ) TIRIBARY FILO,,,,(f) EFHEIZEK D T—Y TIRIERARY RIVE,,(f) DEE
D_THNRNMIBBESIZHESINS,

Omn(f) = an(f)Emn(f) = Sm(f)Pmn(f)Gn(f)Emn(f)

« REZEEFEMNQ021)TIE, TFAYIAN=U 3 VIZEBDBESNI3DDREMEN, BERRMS/ONMREL EER
FA. BYTHACENHER SN TS, (3E®)

296



[££0Q)] Oy AL onNn—CavizBlTsEE

BOOY9A4A 2 UN—2 a3 UBRIZEITA2EREOER

o BREHED T TIRIBANRY L0, (f) EFHEICK D T—) TIRERARY FIVE,,(HDEREE, ,(HIFTHTE
=N,

Emn(f) =m0/ omERISHT 3RAT. nlEBAAICET 3HRT

- WRITE, BBIRZEICKEE,, (NIFRGS-O. JAVIAoN—DaviEREAVEHTEEETILEADOR
LEHRICETHAMEEBRHAIEAOMEBROERTIE. COREE,,(HOBRKEWVIBETLILEDHY,

o BREHZRDI7—) TIRBANRY FILO,,,,(f) EFHEICK D T— TIRIBERARY MIVE, () DFEREE, (L. TEED
ERENEZ NS,

- RROBIRGEDIR. WAHE
- REKG EDSHEERT LIS D KR
- SRMEOHETERE G &L
© BREE (O 0TEWNFE, BBIEEERO,, () EFREL.(HD—ET D,

Omn(f) = an(f)Emn(f) HKmIIMEIZH T HFHZAF. nlFBFASICET HHRAF

297



[8E&0Q) TRy VA N—23VITEITARE

BECEDEREIZDONT

s WIBEBEIRLGTEDTEZTZITTWSIHETIE, BARERFD 77— TIRIBRART MLO,,,,(f) EETEIZEKDT7—1) T
RIERARY RIVE,(DIZERAH DI, BREE,,(HD. 0 5TFEEET 5,

= |
E
— s ]
— &
1 1t
1 10

Frequency (Hz)

FEMN1.0ISEVDEDE
MEEARREERMT (2016F ERIEARR)

LBRFAREFOHMES LD T—) TRIEARY LD LLEDH

102
71?101 E 3
qc3100 E 3
~10°1 —— e
=
102 S A

10—3 ] IniIHH

1 10

Frequency (Hz)

OREARR AR DR

298



CEHO) APV A

L34

v

IVICBITARRE

AR EDEREDEMAS T

« JAvOAN—=DavBERICENT, BRE 18
S, () IE2BAADOFHMLEEEELR LT
FOTHY . ALEEET IHRREEIREL

ERINTOEL, BUASEOBEOEMS o] dan

MmN HEBEE. WRGEIRGEDFZE ey
ERITTWEHEEZDOND,
32° |
31°

74

M,55 ®&9.96km{ 31|

2016.04.19 17:52

74

NI,5.5 £ £9.96 km 1

129° 130° 131° 132° 129° 130° 131° 132°
T “f
a0 | TO0HZ
B 4 = “;. 'f.
33 | Ao A
S » : Q)
f-wﬂ
32°
| #7EN0.19
p )2016.04.19 17:52
31 | N,5.5 FE&9.96 km
129° 130° 131° 132° 129° 130° 131° 132°
B8, e O %K. IIRYA b+ £ ERIL
O ZoHnER A
0.1 0.2 0.5 1 2 5 10
DREARIRREAR A DHE
REDZERM DDA

299



[(SZ10)] BEFrI R EELURICIG L - RBRELZOEHRICDOLT

300



[SE0)] BFFIRBEELRICIG L - RBRAREOEFHRICOLT

lEE.:‘F_IH#EELAIh BIGRCEh B CH WV THIEER 2K, Bt TEOoN-HEEBISCERIL 761
BEMNL156MECEML TS (3028) , 5B, BEFelLIfERE Ltiﬂaﬁﬁﬁﬂ‘ﬂﬁ%a&)’c LIF®D
® QIZD2DWTT— 2 DEHZEHE.,

DOtEDEIKARIZ & S IEIEEHE
@i EERIEESE ENoda et al. (2002) [CLBIEERRYT FILDE

BD-QDT— 2 #EBHLEHERIILUTDERSY,

DHEQEES IS & HIITIHEDIZE (303~306E) ) ]
BRI ES & FAEIC, HEOIEARIC L SRRBBBEOERTE S AL,
F12 L. BIARIE2016EAERMEC L U MAEM L, BHmEER I AN CEE RO RN A
= AR D BN, HER D R R D — R ER 2R LT LB,

@ BE R ENoda et al. (2002) (2 & BHEZRY FLOLE (307~309E)
BT ES & FEC, SRS TER 1 2 TE S8R, \ \
- EEL, OORHICHNT, BB EEE . GRREOLENKE 5 HERNDH 10,
EEEROB VN ERMEIOLEIC S X SRS OV TR LR, EBEE RS
BHMEIDLENKE < 5 AERICH A, HEROERB=EEO—BUEIERZRLTSY.
W1 2 TEAEAGED SN & EHE,

BUE O-QFHFA. DHEDRIEARIZ &K HFE G HBIEIEDE
Noda et al. (2002) IZK BIEEANY FILDLENEE 1 % [B] 518
MERAWGEOEFRIOHIFAZEHL S EDTIEEWN & R

(37 <. QIEERRREE
AEEH 5. BEREOHIER

XIEE, BAFLRRC/R on-REREREIBTEEETIILOREICANTLNS &, RV
ELT L TRREHENARIEEL O PLILVMERSBGERNMEM L 2L ZRFER, M‘I%Eﬁu

BRICERG LE-ERERAREGZEZD - QITEWTSRT %,

301



[SEW0] BREFAIRZEELURICIREG L-RRRRHROEFHRICONT
m LA B A S Bt TF S M EERAERIST6 B, S 156 I A0,

mEE A AIBSE A LR B L - i

35°

34°

32°

BT ENoda et al. (2002) 12k BIERARY KLOIZDNTF—42 & EH.

= ==
AT T6HER 20004 B B IR B Rt (L R D #3241

9 N S
330 Willcpp 0 BB
% 30

it B ICH T LEAMBEDERS T
(BBIBE ~ BEEF AT R E &)

130° 131° 132° 133°

o o 00O

w A~ o N

FHSBHE | so00s smABEHBES HROR

35°

34°

32°

4 RN
g, . . gl
33° M @ d g e
3 : .

130° 131° 132° 133°

B ih B (C B (HHERAIMMEDER S
(£R;RIGFASE ~ 2019 &)

o o 0 OO

ARz E 0., OMEBEDINEAR I & 5 IBERFIEDRE R VO

w A~ o =<

302



[(SE©) BRFFIRBEELRICERG L - RBRAREOERHICOLT

DOHEDE|KAMIZ & S EIFBEHEIZDLNT
EEEJF‘IH#EE):H*%L\%MM Fonf-tEERFEEHEDOIBMS.0LL LD RNEEMZR N E R U RNEMZR R E LSO
BB MEOIEAAICEABITEEIC OV TR EENRE.

%ﬁiﬁf FONTF=M5.0LL L Dt RE R RIIBIF IR B RN L23MEE N, (TRSR /v FHIERFFAIEEROM

B 19964E108198 | 6.9 | 279 | 34.0 ERBRILFES | 1997438268 | 6.6 | 178 | 11.9
B 1996412838 | 6.7 | 260 | 38.0 BERBELFES | 199744838 | 57 | 178 | 14.8
BERBE=H | 2001438248 | 6.7 | 273 | 46.5 ERBEILFS | 1997458138 | 6.4 | 179 | 9.2
P B 2006530278 | 5.5 | 240 | 348 EEH 200652848 | 51 | 159 | 11.6
smpath | A#EFEER | 2006468128 | 6.2 | 155 | 145.2 fERBEEAMT | 2016545148 | 6.5 | 125 | 11.0
Rt PP 2014438148 | 6.2 | 192 | 78.0 SERIEREAMS | 2016548148 | 58 | 126 | 8.0
B 2014%8H298 | 6.0 | 265 | 18.2 BEARIEEEAMT | 2016548148 | 5.0 | 126 | 11.0
XSEmE | 2015478138 | 57 | 197 | 58.0 BERBEE AN | 201654H148 | 5.1 | 125 | 14.0
EIoE 2019458108 | 6.3 | 2717 | 25.0 BERBREAMT | 20165458158 | 6.4 | 126 | 7.0
M=l 1997468258 | 6.6 | 198 | 8.3 BEARIEEEAMT | 2016548158 | 5.0 | 125 | 11.0
EEEFE | 2000410868 | 7.3 | 377 | 9.0 BERBREAMT | 2016548168 | 7.3 | 121 | 12.0
AMALFH | 2005438208 | 7.0 | 40 | 9.2 fﬁ BERIBBEAMT | 2016545168 | 5.3 | 126 | 11.0
@ | AMAEEH | 2005438228 | 5.4 | 39 | 10.5 SEARIBEEAMT | 2016548168 | 5.4 | 121 | 15.0
HE | fEEEhE | 2005648108 | 5.0 | 45 | 4.7 BEABEEAMT | 2016545168 | 59 | 123 | 11.0
BEIEHE | 2005448208 | 58 | 46 | 13.5 SEREEEMS | 2016548168 | 59 | 132 | 7.0
BEIEHE | 2005448208 | 51 | 45 | 13.3 SEARE A | 2016545168 | 5.8 | 138 | 11.0
1B ch 200545828 | 50 | 48 | 11.4 BERBREAMT | 2016545168 | 5.4 | 119 | 16.0
BERBEEAMT | 2016545168 | 5.4 | 123 | 12.0
BEAEFEEMS | 201648188 | 5.8 | 140 | 9.0
SERBREAMT | 2016545198 | 5.5 | 132 | 10.0
BERIBBEAMT | 2016548198 | 5.0 | 130 | 11.0
fERERE AN | 201648H318 | 5.2 | 115 | 13.0

SEARIEREAMS | 201941838 | 5.1 | 86 | 10.0 303




[SZ10] BIEFrIRBELURICIREG L -t EBHRAREOEHICO

- BIEFRIREAE LR,
— LR AEOMEE ARG EILEMLTLEL,
—FEAROMEEAG L. 19FEE ML TS,
— NEER SR N LIS OO st R &8RRI GE ER (S 4R

(2016 FEEEARHERIE -
=ML TULNS,

AE

DT

23D R BIEEEFAEML TV D, B BIEEHEDONERITFLITOREY,

"RE)

LRI EE BRI B LA
EAM 8 8 (0)
FAm 4 23 (+19)
R BeE Hh 5% P9 Hh = LS 5 9 (+4)
tEEE ] . ERITE
| of M
IR S T O 7
N Ry y o s
. ..“ \‘ CE o s
34N . N b3 L A ‘ o a
.:} - ‘—'JQ‘ - °
/T:K. ° i
33N ..9 - 180km O.. n '
1§ - g
g
g e
/ km
e O ? O
»u ® i ] /S i,
mAR 6 0 mpwmn
< LLUBERRAL
kim
129°E 130°E 131°E 132°E 133°E 31ﬂng"E 130°E 131°E 132°E 133‘:E
¥2000F SRR AR B (LR D #4414 %2000 SRR FE R HE X R D #ot
Bt HhAZ (= 5511 B ELEI HhE D B R 4 7 Bt B (BT AHEAMEDERS M

(BAIRIE ~ BREF AT R B &)

(ER;RIBALE ~ 2019 E)

304



[ZZ0] BIFrIFrEELRICERG L - BRI HEOERHRIC DT

- BIRFRIEREELURICIRG L =23 EZMA M. OLL EDMEIC K Y| Bttt T/ oN - MESBEEHE (EL. 11m) &
Noda et al. (2002) [Tk BIEERARY MILDLLZEIEAMAICLE - REFLHER, EFRADIELD2EEFH L. &
FHAITHR 1 ZTE->THE Y., FEGHBEENGTW EZHRE L.

« EEL. BARIF2016FEAMEICI VBN MEML., BFAREREICERTEAPRAOLLENAKRES G LERLH S
H, RETINLDERZSINT 5o

20— 111 — LEFHE (8HE) 20— 177 — %iﬁ@zéfé%ﬁ%)
10 k@ — AR A=) 10 S5 " =
— KEARE F— Wﬂi;ﬂﬁﬁlﬂif%u% (5HE) ] KFEFHA S R AEERhER Nt E LS (9HhE)
'|§i'|- _.-sll"'-\ M R R R 47T
A 1 — "/ — 'Il > .léll- -I — - AP /\r—y/
_|_\ B — 7 AJ — et
Ciimw 4 jry
B S Se A 7 SRR
I/
\\
0.1 ] 0.1
0.05 0.05
0.02 0.1 1 5 0.02 0.1 1 5
JE#A (s) FEH (s)
20 20
ol LI ol L LT
| pEAmE | nErm
H'l' 1l III‘ ot Sk -|.>1+
1 vl/v\\ / 1 \/./
ﬂ —1 5 o '4 N _\_C’\ H 7 — N
1 = iF - : A
\‘\\ Vand
0.1 " 0.1
0.05 0.05
0.02 0.1 1 5 0.02 0.1 1 5
B (s) JEIHA (s)
— = AN =
BX & v B 5T 4 [a] 5F 4

(BURIBAYE ~ BESF R RF B ) (BAIRASR ~ 201946 &) 305



[(ZZ10] BRFrIRrEELIRICERG L - ESRE RO EHIC DUV T

« JCTIER. ERRAOLEARESMERARON-BARICER LT, BRFAIREEREHHFUREENS2019FEEFTOLERY,

- BFAREEOMAMTRIN/IEFERERILAMMEOHMER (RRIEHMISnIZEE) NETHY . EEREMROBEINRIC K YIEEHE
AINSWVEFEICE TV, —7., BFAIREREUROREAME, 2016FEAMEDOMER (FRIBEE120~130kmiZE) NETHY.
1975 ERSRILBNMEOMER &L YERBEMACLEN O, GEREMOBRNENG . BRPMAIOLEARELGrzEEZZA 0N
Do

- WIht, HEROBERMERFEO —MRMTIERZTL T %,

—JtEAM (8HE)
—mAR (4HhE) mAR(19%E)
) ] e HEEER A ELS GHE) |00 | - REE A R R ASH (430 R)
O BHABEEUROME 2 -
T TIII0 20— 17T
OE KEAHR 0 KEAHR
# 71
1 ] e # Ay
ﬂ — . = g y ﬁ -
—F= i SN _‘.,-/‘ - /(
J
01| ~f/’ 0.1
0.05 0.05
0.02 0.1 1 5 0.02 0.1 1 5
B HA (s) EHA (s)
20 20
ol L] 0
— SREAA S| SAEAR
, * A=V ¥
o AR : e === — PR 2 ,
0 100 s O/s-.-.-m%y}zt. --E e A = il =X ot ™ -
30° — — — — — l 0.1 \\\\~-./ﬁ 0.1
128 129° 130° 131° 132° 133° 134° : -
0.05 0.05
Eithih B (B (T HERBIMEDER S 0.02 0.1 o 1 5 0.02 0.1 _ 1 5
(BRAIBHIA ~20195 ) _A%G) N I (5)
B m] B 514 A EE i

(BURIBALE ~ BREF R E &) (BREFRIRFEE ~20195FE) 506



[SEW0] BIEFrIFRrEELRICING L - thERAREDEHRIZ O T
QE

- BEEFRIRFBEELRRICERRG L -t EE R

R PMLEDHZRRE,

HE28% &Noda et al. (2002) 2K BIEBERARY FILODELER

R ZEMA-FHIMBEX D EREBIGEER ENoda et al. (2002) [CXBDIGER

% Noda et al. (2002) DERELEZSE (M5 4Ll £, EREEEE200kmIZ2E LIR D NBEMZR A E 7R E

#x GHoE)

(554

& s S84 T
(km)
@® JEB R I VRAL PG 199743 7 26 A 6.6 178 23
@ R AR I WA P 1997484 3H 5.7 178 23
@ JEE B BRA L PG 19974E5 H 13 H 6.4 179 23
@ Iif=yich 199746 7 25 H 6.6 198 23
® Jup AL 20054£3 H 20 H 7.0 40 22
® JuMAEPETH 20054F-3 A 22 A 5.4 39 22
@ et o) V2. 3 20054E4H 20 H 5.8 46 22
REAR IR REA 1 )7 20164E4 H 14 H 6.5 125 23
©) REZR L REAS it 5 20165£4H 14H 5.8 126 23
REAS IR REAS Hh 5 20164E4 7 15H 6.4 126 23
@ REAS WL REAS Hh 5 201644 16 H 7.3 121 23
@ REA IR REA 1 7 20164£4H 16 H 5.4 121 23
@ REZR IR REAS it )5 20164F4H 16 H 5.9 123 23
@ REAN V7L BTk th 5 20164E4 16 H 5.9 132 23
® REAS R FaTde e 7 20164E4 H 16 H 5.8 138 23
REAR IR REA H )7 20164F4 H 16 H 5.4 119 23
@ REAR WL REAS Hh 5 20164E4 16 H 5.4 123 23
REAN VR BoT ik th 5 201644 18H 5.8 140 23
REA IR REA 1 7 201644 H 19 H 5.5 132 23

34°N

33°N A

32°N

31°N

128°E 129°E 130°E 131°E 132°E

i I B (TS ERMMEDOERAS A
(BLRIBABR ~20194FE) (FH19thE)

co 0000

w A o NZ

307



[(SZW0] ERFFrIFREELRICHRG LIthBRALZOEHIZONT

s BHAEBERETL9EEE TICEMMMBTE ON-NIEMBNMEDHMEEREEHEFE M5 AL EDOME, ERIEE200knFE
FELIA) &Noda et al. (2002) ITKBIGBEARY MILEDLLFLLE - R L-HFR. 2RAHETHAR1 2 TRZERTHD
EEHERE LT,

s BH. BHTHEEICERT, ETERHAOLEENKEL LTSN, ODTRLEESY., 2016FERMEDMEREN
ML LK PIEBEHOBRENRIZLESEDOTHY . BEGEROZEILTIEAEL,

— HUEBNEEKICEE S RE AR bvih — HURENESICE S EE AR MLk — HURBNESICIE S IEE AT MLtk
——— NEEHEREK ——— NEEEREK ——— NEEMERRE
10 ————rr .- 10 e
| kTAm X KT
pd i pd
N ~ /
~ ~+H
0.1
0.01 0.1 1 10 0'01. 01 0.1 1 10 0'01. 01 0.1 1 10
JEH (s) JEH (s) JEH (s)
0r—17m V== 10
| swmrsm 1 saEnsm { snmrm
B = N B -
ﬂ ! i Y ﬂ 1 //\—\ ﬂ 1 — — =
S d T
— a T
0401 0.1 1 10 0.4 o7 0.1 1 10 0451 0.1 1 10
JEH (s) R (s) JEH (s)
BX 34 =] B 54 % [l 5 5 [BIFFE

BARB~BRHFAREERE (D~D) BAIRE~20198FE (D~1) (S5 BF AR E R ~20195 % (~)303



[ZZ0] BIFrIFrEELRICERG L - BRI HEOERHRIC DT

B ODOREIZH T, GREEMENGS %ﬂﬂﬂﬁﬁﬂ@kb@bd{%(7361@[’1%3\&67‘_&) IGHEIEROEVNEER R ORI
5z 52 EIDWTIRE & X {E%i’tﬁﬁﬁh ELSHIE (D) &, EWEHE (D~@, ®~1) ITHEE,

u ’fﬁ%#bf:ﬁ‘*% GHEIEREAGELVE (B L. GRBRERNSEVHE (GR) KYVERRAIOLERNARE S GLHERIZH D H.
MERROERBRFEO—MRUGERZRLTEY., #i1 ZTRLMERIIELL RN EZH#R L=,

—— GEVEEREDERAIELER( 3HE)
—— SEVEEREDERAIGE RO 6HE)
——— HEHEREK
EERY ARREED) T£5 D —
R (AW -hERET (FH19thE) = B B
. - BE [ - KTEAR
B HiE 4, R M B | (o ~
g [ ) fit
©) JEE U B R 199743 1 26 F 6.6 178 23 (S
Bl @ R VR B A e 199744 H 3 5.7 178 23 E 1 ==
% ® B LI IR P 199745 13 1 6.4 179 23 i:I- o = —
B =0 19974F6 7 25 H 6.6 198 23 3
=zl © UM AL TE 20054E3H 20 A 7.0 40 22 N
= ® FUINAE PG 20054£3 A 22 H 5.4 39 22
@ i ] U S 20054£4 4 20 F 5.8 46 22 0-& 01 01 1 10
REA I REAS I 7 20164E4H 14H 6.5 125 23 FEEA (s)
& © REA IR AEAHE )7 20164F4 A 14H 5.8 126 23
gl? REA S REA H 7 20164E4 A 151 6.4 126 23 10 =
@ REA R REA H 7 20164E4 A 16 7.3 121 23 B
é @ REAR IR REAS 7 201644/ 16H1 5.4 | 121 23 . H SRE 77
el ® HEAUREA HE 7 20164£4 11 16 5.9 123 23 i
fn REA L Fafgdk b 5 20164F4 A 16 H 5.9 132 23 § o
® HEA IR FATR HE 201644 16 A 5.8 138 23 E 1 e
HEAR UL REAS HE 2016424 16 H 5.4 119 23 W ¥ :/? ATV a
@ REAR SRR TS 20164E4 16 A 5.4 123 23 H N i~
REA WL Bnf#e 1 7 20164E4] 18 H 5.8 140 23
HEAULHEA T ) 20164E4H 191 5.5 132 23 o1
0.01 1 10
A (s)
A CIE i

£1RI1BE848 ~ 201 9FEE (D~1))

309



[(S2Z0] 20045 LB EBH X TAMMEICEAT 2RHDFERICONT

310



[5Z10] 2004FILBEBHIZTRMMEICET SREHDFERICDOT

« 2004 B ERHETRAMMEZEE L - MEBFTEOREKICOLNT, FENASRURTFEICET HEHZRE

« BIEFAIROFELHEMD S B, FREBDZUBERMEEE,

4 M

7.5.6.2 EBIREZFEETRET D HESH

(2) WP SHEOERTE & BT EOBIRNIFE &R O I E

b, [2FEIGEIZEET XEHER | (Mw6. SFEEE AR O HE)
(a) 20044 ALy & BE /A =T r Eil M =

(F )

(120044 Mg E BE 8 TR SR 8 ik, BRI 7 OK-NET#E BT &L S B v C UL
1n(2013)@ Ik, A=Y FTHAEZICLI2BEOGWHBREFEERAGLATCOBY ., 15
OB WEBHES N T I TVD, Thb22ZICHBETLVORENSZKE X

@D2004F LB ERH TRt E(C
BT AHBEETILOFENSIZET
bt (313E. 314H)

TEBMBEHZHET D, BOMOMBEBRRE O S FFEE T, K-NETHATBIHL D S JH

E0.938km/s% LM 51.35km/sTHDZ L0, B ORI EIZESFAIIZ K-NETHRHET

Q¥ DEMERKREZRTHICE
ETI S8, K-NETHEBTE 8 =
DSFEEEDO. 938km/s% £ [E
% 1. 35km/ s B4 ith D fF hi E 8 K
ELT., K-NETERERBASDOR
BMEEBEERA T SAETERE,

3128H)

BRROEBMBEZRATL, COMBARKICEHICRFEEZER LI ETOMED

ERET D,
(LT )

QK-NETEETEH A S 0 E B T F)
FIERAL-MAERRIC, S
DHEADMY THEIFRENSEE
BELTEIOIZR®S (104HLEE
) EE-E-thEEF2004F 4t
BEYHXITERMEEZEEL
-thEBE LTEELI-ENR
& (313H. 315H)

311



20044 L ifm:8 B B X Fr R AR R D

[S5W0] 200451 ERR TrAEHEICET SREHMOFERICONT
B FLEHEROBE GFRARAOHANEHOFTRCKLT B EH)

TRi28%E108198 £ &£ HEH
TC-031HRT L YikR¥: FRZEIEER

IBREREETEET HHER) ~ORB L

[REFAEEDFENNEAKRTOIRE)

— {ERBEIE A (2013) " D4N R
© AU 7 PSHEICED, RE—41mETO
t&%saw%ﬁ%%
- BNRBRICEY, IEMEILRD T — 2B EUS

s ENLOT XX, R (Vs=938
m/s) Z#EF+ [P343]

— R ERE DR LU MEIFRAINETOERE ——
« XX LV TFIE(SHAKE) 2B AR NSO
A HHOT B EREaD 7 —AAT T 1)
© TOMOITE LY FIEICL DM
- BUAIEEFE (HIVALZ ML) BELOR I

= HROEBEBROZLME (BRAEREL
SEBATESHIL) EhERR

*>—

> BEAICBHBLHELTOHS )

- SEOMYEH

- EE—6mlUE BB LT
B SE) 2 £ 2 72 2 Y M DO TERR

« BE—B500mETOR—N T F —2EWEEZ
7oy KOTR (B N : 2 AR AR ) L& C
DRI D RETR

(SR E O HI)

- VEREIEAH(2013) D050 R [ BIAL & ClE MR LT
TR HDNTNDIL] TN E TORHE [Tk
DARFENSIZ OV TORETR NG, BUR O 3L
&@j‘ﬂé&ﬁgpb\k%z%hé
F7-, YRR A (1IN : Vs=1500m/s, ZifE:
Vs=1350m/s) OB RSN E TOMMBET THY |
AR D AR RS2 L Q0D
« ZHHDIY M ARSEHEIZ OV TR, A% O RV
XA THEITIHOEN /2> TULED
LD, FNETIIHAIEEEDORRBINABE
o Lo T ENNIAGNE RS> TWVKGE ETHD B A
IZBWTIE, —EDRBEHF-E-EHZ ER
PRPEETIRETHOHES) LU TSR EL.
Z UK ThaRt D MEZfERL TV J:}:?“‘é

g - EMDHREDEZ A

L. EORBER T HERARET AL
HEEEL, INTA—H AR T % F i

[P344~P352]
< -

. ZORREREL. (EEERTUTEET
DR L TRE

312



[SF@] 2004FLimEB B Tt EICE T SREHBDFIERICD
B FEHEHOBES (FRARAORSNRHOREICHKLT HEH)

TER28E108198 F&EHEH
TC-031H7k Y ir¥: FHZEBER

W 2004F LB E R TR hEDOTRIKOBREB K OVTX, BERICBWTE, BEGdT —42I2&2TE
DEEE-RFESASNILGOTIRLTHAZEITE A, BT MBIC—TEORMB (RFHE) ZH-EHE
BEREITHAEZEFRELL T UTORNTEE - REHZEEEL .

[RBEHT-EHRBERET OHODOHRELGH/N\TA—FDEE] RN (2019)D(2 51T 5 HREFHEES L
- R ?E/ﬁ‘(ZOlS)-)U)%Hﬁ.v’iob\'r’i X —6m ETOIERTFFE 2R 5% omam | smam | wwo | ma | IE | aen
LT SRR, RS — 41111&’&0“/?3%7??%’%{&7&?&1“]4 WD, G Mt B W

o B, TS —6mBMEO I U T, B 27— pade 5] @ i e Ton fens
B e g N CI I

© RS —mPUEOIERIERHELR B E 5% 6 Akl L, BEOE [ = [ [ @ Lo o s
K= EB IS YRR BB AIL) Dh BHEDIE FI-k ol [+ |
VIR GhEIIL AL DET RO ZEMBESND. [ i [ a0 Teo Do T =
E"U’)z’)d)’ﬁ INES—AIm TORE LS R OIH e B 5.2 D X5 HmoO=E : :: 653 206 180 | 001 —
ifL/Fb:d’ff‘f#/ RUEIRLIR | B OBFFER R DB R EE HN AT E) 2 L | o 938 213 — | oo —=

l CHERTETWAZLABEZHL | REREEALLTHOLITRLRNEZ ZHND,

..................................................................................................................

« ZITCH, FREO22EOMAIEEEL, (FEFLVRR(GBE ?ﬂbmib)b\xae(&é/\"iﬂ B IBREDHERR
LT, FDIRTA=E AT 2P L, DRl R AR E I h kU

< e, BE—41mPUE (—500mET) DR — N 75—k E 2 - B ARG D B TTA )Y B LD
AT EHE TR OHEEETHD  HEEIL ~OL T W NS D B R Thh Z B Z2 TSRS
[N ANR e By

© RS —6m~ —41m PO EE TR OV T, BEEOE RAFEEZ 72 \G A= R AT 17 F i
LOiE AR EA R AT R A RUE.

©e

344

313



[E50] 2004FiLEERBEZ TRAGPtERICE T SEHMDFIERICOT
B FEHEAHOES (FEAEHONINEROTEICHKST 5 EH)

ER28E108198 F&EHEH
TC-031HTL YiR¥: FHZEE

c

- Depth: 24m~48m
AT O R, IO RROT & 1k : B
SEDOREVENEOFE LY, ENRBR O 2 . =
FOH RN REIROHEDRDDHLEOTER, " HE
of e
EEIED (2013) "OH B Clk, ®igoAR—) - ,-
VAT NGRS — 6mUARR LAY - Hm™
SRR Gl DT LM R TR, X — N Hi
6m £ TOENABRAG A ZLDIEFTBFFIED . -
SLBEOHIZI%RELL T THAZENRR T » “
Bins, Tabh, HOREO R EMHE % H
ZIELTH, AL TOREITZFIUTZEKR f ¥
XL OTIHROEHEEIND, . H
LS, S —6mELEDIREIZ T '
\Zi . IE(E . "m’%ﬂ‘) 773:_-7—_‘____ /)1((7) EEF{MI-/D‘JE %) %h I QO NIHTZR - Y27 ER  (h: FBE0m~24m, B FZ24m~48m)
<l ‘ZDJ% I_:M:%V) . £EH$,'#&Tﬁﬁs/j:[ﬁg£:#lj H:JT_TJ- (EREIF N (2013) M BT A MBEEFTHEF L
- g Lt®E . ¥ Pt 3
LI EITHELS, Ak | cxam | caan | mx, | mx | 35| nen
5| w0 [ e | or aes [macs
LT BTE CEIL ZEEOEHEZ S EL E | w0 |0 |oom | m
LT 8% ETHTA RELIZ AT A—ZAY +] s [0 s | io | oo [mess
TARIML | ZOREREFE X R : O R
MR Eh A B TE A T L, 0 a5 [ a0 e oo | -
7 548 2.00 9.0 0.01 -
| 16 | " 604 206 70 001 -
;2 653 206 | 180 | oo -
41 218 938 213 - 0.01 - 347

314



[Z£50)] 2004F L ER A TRt thRICRE T SRHMDIERICONT
B EEHEHOES GFEARSOHSNDBEORECKLT HEH)

TER28E108198 F&EHEH
TC-031H7k Yk FHZEBER

HROEREERCRNER- - S RBOF-EMERORE |~ anan

B AEETORFICHL, ZHRBED' RARY ' ICLEBHTHLIEDTENSEREZ ., SOIZHRB (104L
BE)ZE-E-TREOMESZEREFEL T REITHMERLLTEET .
éﬁ’ \°(§ 'f -P@ @é‘i \Qﬁ \§ \69
1000 - : e 1000 : : ==
B : . . T ,U: 7, $E AM " = = , m R e ':’ o,
T T T~ T4 iR
100 =t ," M " ! 100 = = | :
B i e R R R K o I i R O e B
& Bt F TN SR I i AT A el
1 WL ) T i TPA R |
1 L ERRIEAN2013)) : 585 L 1  EREIEAN2013)) : 20641
z z — LI FEY  606HIL : S HFIFEEFEY 3044
] RREREETRETAHER | RREBTEETERET SRS
. 1 6204 )L D 1 32041
o MM T T THAT T T T o T T T TR T T TR,
0.01 0.1 1 107 0.01 0.1 1 107
Period(s) Period(s)
S e e
| | |
T, ‘ il \ \
o [ TATNT [l 1500 | } !
A i i M
- 1 fid 'i H 0 \ | :
%1000 s ‘I] %1000 R
2 R 3 Hi
| \ [l | ] \ [EAl
R L
50 TN i e = \W il
I | | — A
0 1111 | ~ | ]]] 0 | ==
0.01 0.4 1 10 0.01 0.1 1 10
Period(s) Period(s) 352

315



[(Z2ZW®)] 2004FtBEBHITRAMBMEZERE L -EEMESDOFHEE

316



[£2Z1®) 2004 tBEBHETEPIMEEZEZRE L-EEMEHOES

« 2004 BERHITRAMMEZERE L -EEMTE (UT., TBHMEH] L9545, ) OXREICH-Y., H#
NARUVZRETIE, EEREN 2013) ORD “FEHRY” ICEYBMBETILEREL TS,

o MtERFHARER FEEYA L) TE. KEECTOWTIE, EEEN Q0D ICKIHET—2ITEDE, £ETE
[TDWTIE, EBEIFEA (2013) IRZICHEAE LI-PSREBICEDE, HBETILZHRELTWLS,

- FRROBEY. BRELMBETILEENENEL LA, BHIIARUVREEMHFEFHAREROBHMESHIZD
WTHELEER, hEBLALEIBREFETHL CEZEEFATH D,

BERZBEEIREITHHES FaPmxs2 | 101
W20044F 1t iEE B A X rra ahith = D FHERE R E13EBELE
| msmEnEE
1000 _ 1000 / . HEBHETMIZ DULNT
o [ZhnEE
-

100 ~ — e 100

g 5 = I
7 : PN NG
< & "\ N & " ~
3 10 mp‘f 2 D) ;r\f\ V./ \m:_
& & :
b y, 2
- -
® & .
’ l0.01 0.1 1 10 > :).01 0.1 1 10
JE M (sec) M (sec)
K LT
ELa9! (th#t[RFHFEEMR EEYA L) ]
m— 004 AL E X THEAMELZEE L -thES — 2004F LB EBHITRAMEEEEBLI-HhEE
317




[S5WQ] 2004FtBEBHZTEBMREZSEE L -EE MR ORER
[2E] IINEFAREMRVLBRFHFEERN &ML OBHBRBOKE O LLE
+ LHNIARVKBLMHRERFHEEFTOBHUEDORECETIEVIUTOLEE Y.

LBHINAR VKB EMEFERFAREER FEEYA L) OBHMEHDOREDEL

f# JIA - =8)

fihtt (BEEY A )

KFE)

- PERRIEA (2013) DIEMRMARFIED S B

BGEC YR D IEREFEICDOLNT,
EEIEH (2013) DD “EBRAHHELY”
[CKBIEZHEL. EL. -6mLUEDH#h
BRZ=EZINICERE (319H) L. &
BHAERIZEYIEFE YR (6064
L) #EH,

- ERIFEFEYRICRBEZEL T,

6204 )L DEEMEE Z R TE

- PERRIEA (2013) DIEMRMABFIED S B

BGEC YR D IEREFEICDOLNT,
{EREIFED (2013) IC K AHUET—Z (<
HEOZH/FE L. EL -6mLUED A2
TAWZLEE (321H) L. HMEk
IBEICKYIXZEFE YK (6094)L) %
HH,

- LREFE & YIRICIRFAREFR DM

=IEISROONDRTFIEZHEL T,
62077 )L DEEMEE Z R E

LETH

- ERRITA (2013) DPELRE., HBEE

[ZDWT, E#&IEH (2013) DED
ALY ITKHEETEHRTEL.

EL. -6mLLR D AR TR 22 3% K5
(320H) L. HMEBFICKYETEL
YR (304HJL) EEH,

- ERIFFELEYIRICRBEZRF-ET.

320 ILDEEMEE %K TE

- {ERRITAH (2013) LIRRIC, BRIEZZ

fELUT-PSHEBICEDEMBETILE
BEEE (321H) L. WEEMFIZEY
FEE VYR (306HL) ZEH,

- LREFE & YIRKICIRF OB DM

=IEISRO N DRTFIEZHEL T,
320 L DEEMEE % K TE

318



(2] 2004t B EBHXTRAMMELZEE L -EEMEEDOTEE

(&) SHOBHEMBEICALMBETIL KES)
MECYMDIERBEEICOWNTIE, EEE, (2013) OEDEFHARY THRE (BELYLSMIHD (Hardin-

E)

ax ’E

—

Drnevich) ETILIZ&K Y
EL. -6mLUEDBETEEZ 19D 5 3%IZERTE

LHMBICEREL-FMEBHETIL

EE | mge | me | Moeek| .

V?‘f Vs(m/s) | (10°%kg/m?) | H(m) N

0 200 1.90 0.5 0.02 b

0.5 200 2.00 0.5 003 |EEREUC VR

1 200 2.00 1.0 0.02 1

2 290 2.00 1.0 0.01 THE2

3 290 2.00 1.0 0.01 B A1

4 370 2.00 1.0 0.01 EALRY 2

5 400 2.00 1.0 0.01 EALRY 2

6 473 2.00 1.0 0.03 —

7 549 2.00 9.0 0.03 —

16 604 2.06 7.0 0.03 —

23 653 2.06 18.0 0.03 —

41 938 2.13 — 0.03 —
C s#aRYIC&YiBO RIS ERE
[ BEEHI=NIHRE

G/Go

0.2

4 0.15

4 01

41 0.05

o BB (Bl A RE (R%)
----- HE (HDEFIL) -----HE (HDEFIL)
1.2 h . . . 0.35
7
1 . e
. {EBEIEA (2013) D
0gl HDETFIILIZL YETE
4 AT
06} ~ A
04| ‘
.ﬂl
02} o
a =
e —
o Lo . ‘
10% 10° 0.0001 0.001 0.01 0.1

Shear strain ¥

y Jojory Buidweq

G/Go

0.8 |

0.6 |

0.4 |

0.2 |

— SEE @i
- SHEE BR)

*  REM (B A R (%)
----- M (REHM) RRRRR 1 W 2 )]
. , . :

B L U B
FEDHEABMY T

B|E

0=
10°

10°

0.0001

0.001 0.01

Shear strain v

0.1

0.36

0.3

4 0.2
4 0.15
1 0.1

4 0.05

y Jojoey Buidweq

319



[£2Z1®) 2004 tBEBHETEPIMEEZEZRE L-EEMEHOES

[5Z] BB HuEEFICAN-HEBEETIL (ETE)
{ERIEA (2013) @ T (48%) ETROSDOEBMESOHTE] OFRKINS., PREEVI IRV BEEEHZFHATY .
i"i’, :ET}l/jC-HQIE
EL. -6mLUEDBETE 19D 5 3% ERTE

IEREIEM (2013) 12 & BPRERE & =TS LHIMBICHRELEMBETIL (ETH)
. HKD020(UD) . HKD020(UD) | ;g PHHE | #Eoe | BE | BaREK
d l. ; ; FE'= e ’(':5 Vp(m/s) | (10%kg/md) | H(m) h
5 | ] 5 1| #%
; T s 0 360 1.90 0.5 0.0253
10 = : 16 b e 0.5 345 2.00 0.5 0.0452
— 15 T st 1 1 312 2.00 0.5 0.0253
3 ; E g ] $ 1.5 312 2.00 0.5 0.0253
c 20 1 £ 20 |
= 12 7 : 2 1185 2.00 1.0 0.0120
S 2 18 s ] 3 1180 2.00 1.0 0.0134
i 4 |RE
: - i 4 1190 2.00 1.0 0.0123
30 . 30 - [
4 : ] 5 1185 2.00 1.0 0.0127
35 ﬂﬁg? it = B LR T IRES) |54 6 1722 2.00 1.0 0.03
0 w#saé&@—ﬁ%%rﬁ | o $aiaee—sssn | | 7 1722 2.00 4.0 0.03
0 500 1000 1500 2000 2500 0 0.05 01" 11 1947 2.00 5.0 0.03
P wave velocity(m/s) Damping factor, h 16 1947 2.06 7.0 0.03
23 1947 2.06 13.0 0.03
R 1 2004 EBEHHERD P REESHEER 36 | 2215 | 206 | 20 | oo
38 2215 2.06 3.0 0.03
EBRIEAN(2013) (X KA MO FEAMBET IILEANTRO-ERK " o1 13 003
TERE MR L2004 F F i B DEWR 5 D UURMTEEN SVphpZF H H

COs#RYICKYPKEEVp., BEEHhESRTE

KFEARDOMBEET ILICKYEE o (FEEMDT-8. PREEVp. BEE
O R=EEH1%=>3%IERE

LR (T AN (2013) B AV FEAERY (B - FiR)
320



(2] 2004t EEBHXTRAMMEZSE L -EEMBREDFHEE

(5] MU EFHREFR EEYA M) OBFBEHICALIBEET T

. KEHOHEETLOMEL YBOERIEIIC OV T, EEEN (2013) [k SHET—2IZEI=.
EL. -6mLLUE D B E 2 7 1%D 5 3% Z5EE

- T THOMBETFILIE, EEEN Q013) URICENEEEM L PSREBISESE, BRE

KEOMBETIILRELIZAES L TEIQO B 0
BREHICERZEVPSEREOBATEDHER. ENEAROPREEETILONLUT
DEBYEEINTLVD,
FI0IEEERE
0 DO ER-1 ERREF - ARFEH B
- 300 [ 467 : REBTERTHRET HHMESHICOULNT
5 | 952 [ [121 : 34 FEIE (2004 BHZ TR
: ] HE) K
10 | —
E 15 :
£ 20 ;
o
8 25 ¢
30
S e
— DSJ@F(E EJIE) '
40 i R :
0 500 1000 1500 2000 2500
P wave velocity(m/s)

321



SEXHk (1/2)

1) S. Noda, K. Yashiro, K. Takahashi, M. Takemura, S. Ohno, M. Tohdo and T. Watanabe (2002) : RESPONSE SPECTRA FOR DESIGN
PURPOSE OF STIFF STRUGTURES ON ROCK SITES, OECD-NEA Workshop on the Relations between Seismological Data and Seismic
Engineering, Oct. 16-18, pp. 399-408.

2) WERFEARHERNMBREZ SR (2007) : 2005FEBRAREA HDOMBEOERFEIRICED CGARBFAFEDORIEIZDONT (HREHR

=)

3) BHSSHBEMIERT  WENY— KFXT— 3> J-SHIS, https://www. j—shis. bosai. go. jp/

4) EFHEZ, MiEKE, SEEt, AHE, KBZ (1993) : #HEBEHBRICHTAHERHEEE S MESHTM BABREFLBERBX
MELE, F4465, pp. 1-11, 19934F4A.

5) 2B, ZE)I=ER (1994) : BEHBKEHZZEREL-REHBOTFHIMGOEEL ZNICE D HBBERO M, BABREFEIEE
REMXE, F4605, pp. 37-46, 19944F6A.

6) KTEX, Kithx{R(2002) : BEARMMBOHERE —EBRICH TS SEDETEE —0.5~16Hz—, HhEZE28E, 5554, pp. 19-31.

7) R. Fukushima, H. Nakahara, and T. Nishimura(2016) : Estimating S-Wave Attenuation in Sediments by Deconvolution Analysis
of KiK-net Borehole Seismograms, Bulletin of the Seismological Society of America, Vol. 106, No. 2, pp. 552-5509.

8) ERIEE, £AF KBIFEH (2006) : BEEBDOTRIEZEZEELEZARY MLLHOERBITICKOREFENRE —&RICHITHHRE
T LA EBEAOEREBERFEDOFM—, BAREZRBEERMBIXE, $6045, pp. 55-62, 2006%6A.

9) ERRIEE (2012) - MBEHFHD-ODMRIGEVERICE T IBREDAE L TDETIVE, HERE, F65%5%18&25(2012), pp.
37-51.

10) R. E. Abercrombie(1998) : A Summary of Attenuation Measurements from Borehole Recordings of Earthquakes: The 10 Hz
Transition Problem, Pure appl. geophys., 153 (1998), pp. 475-487.

11) Riga, Evi, F. Hollender, A. Roumelioti, P.-Y. Bard, and K. Pitilakis (2019) : Assessing the Applicability of
Deconvolution of Borehole Records for Determining Near-Surface Shear—-Wave Attenuation, Bulletin of the Seismological
Society of America, Vol. 109, No.2, pp. 621-635.

12) John G. ANDERSON (2004) : QUANTITATIVE MEASURE OF THE GOODNESS-OF-FIT OF SYNTHETIC SEISMOGRAMS. 13th World Conference
on Earthquake Engineering Vancouver, B.C., Canada. Paper No. 243. August 1-6, 2004.

13) AT Fx (2013) : HBEDFIEREERBEAE, JG6S1122-2013, 201343A
14) EEX, ®RRFE, KGHE(2012) : PSREOFEZAVHBEREE 0fE) Ol #MERE $F6%&, $£1825, 79-90, 20124

15) {EREE, HEEE(2012)  thEHAREFICEODCHMEHORERME (F05) —FEERICHE TS HEMNDNREOEHEBED-HDOERD
TORERE—, EAPRAERHE, N11063, 201245H 322



SEXH (2/2)

16)

17)
18)
19)
20)
21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

M. N. Toks6z, D. H. Johnston, and A. Timur (1979), Attenuation of seismic waves in dry and saturated rocks: I. Laboratory
measurements, Geophysics, 44, 4, pp. 681-690

AAREXH=(2015): [RFHFEEMEXETHMTIEE JEAG4601-2015,— it FiE ABABERHE

B HZ (1990) : BRI ES LUV T O FEDHIFICRIHXRMED T ZF1—REMBE—AVMDRER, #IE F28F, F43%E.

H. Kanamori (1977) : The Energy Release in Great Earthquakes, Journal of Geophysical Research, Vol.82, No.20, 2981-2987.
FREEME (1991) - BRI EDHE METIZFLMEMAEE. EESHRE.

ER&EL, MERE, HEE. KEEF(2003) : BRI LADEBEHOMEMKIEER Y. HE. F 28, $55%. 45, pp. 389-
406.

BHE, KBNS, REX S8RH01987)  ERHER. SEREE JUVBRAMERICE D ChBORRM, $15EHmEES S »
RO L, 198748H

INRRAE, EES, 23R (2010) PSR ESMET L—ERIEKHELN ol S B OREEHOAZRNE, MEREFZRE1220EFM
EREmXE (2010), 37-40, 20104

INRIRSS, BES, IZEHA, REHE, BARE, RUER(2013)  PSEEBICE AMBOSKOBREROFMICEAYT 65t —HRET
L—BAICLIEEEREDLE—, YERE, $665, 535, 153-165, 20134

1ERRIEE (2010) - MREAIERICE DS HBEBOEERE (Z204) —HRITGAVERICE T HREEHOTMMEEEDIESET L DA
&—, BEAhRGFEFHS, N10004, 20104818

REMIT. MEEif—. hER. AF—a. FREZER(2021) : MM OERIREE - FHEGEBERIFE - 4 MEBREBEO#ETE BE
BARLED IOV I A4 N—2 3 VERICEDCRE., BAREZRBERMBIE. $86%. FT190 5. 1597-1606, 2021512A7.
REWBN, MEEHF—, PEE AW—p FHREZER(2019a) : WM A DFRRRFE - EREERENE - Y4 MEEREOEE (£01) 7
Oy o4 0N—=23 VERICEDISFYERRBEDHTE, AREREZLAIPIFBEEME, 21238, 201949A.

hERE, AF—R, FREITER, REMT, MEEF— (20192) : MRS ORIFEE - EREEBEFE - U4 MEBREOHE (£02) IE
BERZERMEOAME. U4 MEREFE. BREE BAREEFRAIFMFEENRSE, 21239, 201949A.

REMIT. Mkif—. FHRE—Q2019) : R OGERBFEOBREIBNICEER LEAHERREE - BREE - U4 MEERIE
DHEE 2008 FE5F - BEHAEMEORREZNR E LKA, BRAREZXBERBXE. £84 &, F156 5, 171-181, 201942
A.
SMMEAER, HUHRE, EIEFH(2014) : KiK-neti R IZH T HIEEARY FLDIEFE L YEER, BABREZFSRIPMHEBEURE.
21207, 201449A.

323



