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D) AR FEHE 2 B A [HREBHOT — 2 O —7fb] & o
RBRBH OB RICONT, A7 T T — X 2T 2 CHEST DL Z LI LT
W2 A SRR 30 AFEE I 2 e KL T — Z RS o oo, FBOT — X 32
a2 ITblnoT-.

2) WA K LBFTE e 3 FRAE B T e KL BN OB R ) — Y7 7 —
~ 4 DR - REHB T O R & o

AR TIT Y RRBHE R 2R T2 &, FHEEEAB LV 74— T 208
ML CTHFREAYE L OB ALRBROBEZ L2 —F—0=— XHRIZHED
7o, BRI T 58 B Bk S ki~ B HEA RN L - T, Mk s EE
AR LT,

3) KINFFRAMER = Y =7 MG R
SRk 30 AT KL A FEhE Lo 72D T, [[Rlay V—7 AT RS A EE
OHRLANEFE ML 72Tz,

(b) W5 D FEhi )7 ik

Wpk 3 0L, ORI FFEMmMER (910 T¥Ekat) L@ L TRE
WL LB R O LB IC BT 2 KT W TIT- R RBBH THE O TF — % Dfif
fregmivott 4o 27 aolilE, WEEDEORBRBNOZOD FRAFRLLE L
THEELITo. BEEMHE KBRS & ILFEFEMER (Al TEKRSH) &
DTN TOHED X 5 1TfThbhn

RBRBLUOIZODOTRETIICHIEY, BEHFRILEABERFRITEA2 125 B
FOR 22 MR A e AT e K LWL T & = DN E, BB O —>Th 2 Al KFHE
BT N7 0, EBICFRICHEY, EFRILEARRIFRITES
KR LA IE AT/ R BB AL & = OREN & B SRR BN AR R AT IS SRR T 7 T

1) FERitR & (B
a) AR E(THR
O AT ATRESNTET — & Ok ILFRIfFET
a. 7 — X T
b. Yt T & B kLB o HE i
@ kot RT ABIHORE AN L O
® 7uevz=/r L NEE
b) M [H] 5 it 14 A
@© BT T 3 A
@ 3t Y DB
a. JerVoER
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b. 1S3t b OMREREE
c. 3 Y OIER & MGE
d. ¥

(c) ¥EBORR

1) PR T ATR/BEINTT —F OKILFRRHT
a) 7 — X fRAT

Rk 2 9FEICEB AKLICBW Tt v AT 22 HWCTKILBIRI AT > 727 —Z 12
FREMEN RO ERMHEEZK L, BT RORTZITo 7.

a—1. Yk 2 9 4 B ELI oo 2

VpR 2 9 HEE OB TN U U AT A & BT KSR R SR AT 7 R L AT AR N IS
BRELTEMAEZE/RL, 7— X 2BWE L. vV v AT AOFBIT R 1) (RS,
[ AT DI AR 7 ROV AFWE] & WD AR CTHIL T EKRNS A RFF 5118004
T L TUNE118246 S A HUSE L TV 5.

FEBRICH WSt Yo 27 SIFMSIATBOE N A RIR T A« &8 IL W & IR A% O 37 w]
Db L, WMSATBOENAMRIRT A - BRI G IR AL 26-27 FEEEEAT Y V2 — 2 =
VERETZ 2 —XIRBME) LW TIEEAWTEEERADE=XY T AT MO
THEENEV AT LATHT-. ZONE U AT AT EZEELLMITEINT 1 x5t
DT 7 ANDEIZI OO Y RENENEINERIND E VIR THS.

YRk 2 9B OBIR Tt =y N A R H R S0 T v TR L LI T A N LSRR
EToHEE b, NEZEEBELEE LB AENICREL, 2OMELT 7437
— 7V THGE Lo, RS CTIEBLIR OMHRA 2 AV0 & L, FBLIAE A2 EZEHEE I
H DN HIAIZ Opt-A, Opt-B, Opt-C &4 fHT, LI TIZENENEZ A, B, CHBIHA L HFR
THZEICTAH.

X 1 ICEMAKILBRFIERNICBT 2 P AT A0REZBEETHBHEE &b
WZrd. 3200 ya=y MIWTHEHBICHKEI L, 183 0md =M OTEK
AT EIOCHRESNE. Brda=y FoEEFAIE, XN RS Z kO GECHT, Y
Ry A K S EAZ IS, Z kA A BB G I CRRE L, I TERE N E L AT,
THCGy, VEGGY EFRT 5.
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N For Oni- R146
! oshidashi For Kusatsu
Woods
%,
”.’0 /N
Tn *%. Opnt-B

/ A d p =M VQ‘V \ \
] h .
1 o, N

, [ y i\4 e .‘ F

, ', or
~/ > "‘0, ) Shiraito
R -\ Fall
O AVLD
efﬂgg' / &mmm;/ ) /
—— R146

* Line B 20m For Naka-

Karuizawa

M1 e AarsREzX

ZOXDRBNGEREL & o BBIX, RFEOBZERTHLIZH BRI ZIEHLZZ
RTVABRO ) v OiRE, ZOBRGTR~DNE Y 27 Lo YD RKGE %
ZRLIZbOTHD. IF, KITEBIZ X0 RS BT 272018, 16k 6 0 BREE D
DT, BEROSBEEBEBNSEE (MEHTLVA) ZHOZHERNMTDRLD LI
7o CE - EWTIIICHE 2 25 2011 45 D 5 B [LHT R 5 DOV KA LE 5 KL% Eh 2 Bk i ok
AOZEYPHTe 2 WATOHBEFFT7 LA TEHHAIL, 2 A 2 BOMEKIZHE- THRAE L KLEMK
TOBRSG M AR A2 L A2 RT3 25 Z & TZOEKOBERTDHE KK T ETORDBHFOH X
ZIBEFL72. ZOWFRIT KL AT E b 0 IEBIR ORI Z B Lz & v ) BT AL
KB DOBFRICEBRL TWD . S HIT3CHR 313 250 s 672 o m B BN T A THES
BHIL, MBAKUBETO~~EE0OMELIES, TLTKIEHOERIZHE) v T~
PEYNTDUEEALO TR 287, £, WA TEEY FA~L I Xkilzxtg e Lz
iMUSH StE N BEETHF TH D Lk 4). Zhidty b~ Xk Lo 012 A R 900 A
U EOBREN SR EHOMBEHT LA ZEEL CHERMES 2 WVIZ A THELBNL,
T RNV UVRKINETOERND EH~2 M E TOMEOHEMREE2MAT L L %
MolebDTHDH., ZOXIICHEHT LA ZHWTZKLUFRIZEFED S LWVERE A
FTWD. HIEHT LABNZEYICD > THERE T, KTEENCET 2 HE®RN
FCULRICEEIGEONDIET THD.

AW%W’%%ént%ty%7v4®§%m%%ﬁ%mzK%#.%%m%%ﬁ&@
TVUVANZEE T FHEENS AN LGE OMITERICHE YT 5. BANREH T L
4?%ﬂi,ﬁﬁﬂ%?éIﬁ&izm~*X$ﬁhmﬁﬁmﬁ&LffmyFéhé.
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A0 OFT-Armay Spatial response

gy, 5 m |

Hioe bravard 4l

: /

i - -1 @ 1 I 1

Euntamrd Uwrse (|

2. W UHT LA DR A

2 MMBIE, BV T LADISEDOEY — 7 ORI E —FEEICIER TS 2L &,
A —xA -3.8 s/km 7»5 3.8 s/km OFPH TIZENIRRIEE DO E— 7 BRIRBD L2 VN2
EHRREND.

7 JoE A A

R 2 9FEIT R E LT LA OMTHEEEZH LN LA > T EDIZRKEHIED
B HEOREL BN E Lo/ HERE 21T - /2.

BRI 2 B 1 i2sd. BRI SRR (Line A) & BIRISR(Line B)D 2 K& 3%E L7z, LM
12X Opt-B /R & Opt-C A3 iE L, RIHI#R EICiX Opt-A /L& Opt-B A ET 5. X1
HOXHIAEFR Y 5 v hARA v b, OHIN ERIRZIES, OFBN N U HELTHD.
ZHRAIE, EARRIC 2m BT 48 F v o x b akiE L ERIHR IS 2 T Opt-A s il
18 S AFB (lineB) AL LTCEE, 49 F v 2 ra%E LT,

EHHRT 72 mHLSICERE TE > 2% R X Opt-B A H T IR ET D LB MEN D 71.3m
HOSIZERE L2, v a vy M, 3 X TOZELS» LALHEMIC Im B 728557 TIT - 72. 48 m
HPETOY gy MIEERINTWDINT 7 A4 Nl 272D I2%Z R0 6 JANZ 1.3 m g
LTAT>7. 32m, 3dm i > 3 v M, BRSO RN S > 7272 D1T > T,

FmIBFRE LT, Ch. 49 (Opt-A /iffit) & Ch. 36 (Opt-B fftif D% ReR) DR %,
2mEECTYay hEfTo. N7 7 A NHEBEGAT 28T 572012, Opt-A &b 7 mih
ﬁ%hkvay%®ﬁbw’A5#57an%ntﬁﬁf®vay%%ﬁot.

F2ICHBEEMHEEZRT. T XRTCOT—XZORBIZBWT, o7V 7 EBIE 1ms, i
ﬁﬁﬂl@&bk.EWﬁkiUm@ﬁ@%%@ﬁ@iiAQ??/XWTWOK.
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#* 2. RAEMER

F v v R AR 48ch(HI#R) + 1ch(A #2)
= PR s I bR 2m
v a v MR 2m
WA AN E 1ms
LR 1s
F— 5 SEG-2

U7 A 1, BRI Thvid=e) (B& 6kg), 52512 DAQIInKII (Seismic Source £t
), ZiEEIC SM-11 & FEhRk 5y ([ A & 3 4% 30 Hz, Sensor Nederland #1:84) % 7=, 2817
RNWEF LN YA, v T T ay b~—27EFE%%EL, DAQ-Link Il @ FtikB 44
il 4E L7z

B SALE O EIX h—Z VAT —3 3 SET-5W (Sokkia tLH#) & & + ¥k SHC-8
(Sokkia t1:#)%& H\\TiT- 7.

a—2. ¥R 2 9FEBP THONTLT —F OB E

EHKLBHIPT NI 3 2 8L011X 201749 H 13 A5 20184 1 H 8 HE T 118 H
fMichey Eishnsz. EEILTHEAELZKLUMERETAR L A<, BAISL A X
NOFEEE ST, FKLETIE AR VEARREIL 417 A X N LB L 7.

BH SN2 KUMEREA X FOSEIZ T 5 ok S EIC L. Bl Sz kil
MHEARX DS L, 1 Hz O — X227 g VA —% L AR A N2K 312, B
AR NEH 4 ITRT.

X 3. A T Hi 25 50 6% X 4. B 7Y #h 5 50 %
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A TR R

2017412 H 3 B (R]REITNTHA Uiz ABUKILPEREE (DL, 4 <> | 03153110 &7
%) AR LTT VAT &2iTo7-. ey TCRGEINZT LA BHGESEICE T F
YA (LHK6) ZHWEE—A T 3 — 7 &AL TR OIS M AHEE L.

5
E Kol
==, s Maekake AVD
E" 0L ST S-S
= x
o
=
-5 |
-10 -3 0

Easting (km)

5. 4 X b 03153110. EHIIERZ/~L, AVO |3t o X
[EU= N

R[REITERY A~ CCEL7) ICXiE A N>k 03153110 (ZATHMUE F#E S 4km (CE R
NHEE Shu, FERFZIX 2017 4F 12 A 8 H 15:31:14.5 TH D (X 5). HEMIL 15: 31 :
15. TPk L. ETERYZX 6 LB RT. 6 OHIEFLEKIT 1 Hz @
0—/RAT g NVF—%fi L TWD. FIENIEEASNZS B3 28 L TWD M, HE)H
bR 1.2, 1.5%, 8BRZICHMK L®ZIIM A, B,C RO LNLD.
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o [ AT T - _I.J":.' I"III ill.ljt'_ll‘ll"--"* Is.l"la.ll |I'. ittt
I i
o LD i |

First arrival A B C
LLIT:120 - D JEETREE SR ] LR I T ]
e 1 L T | L '. ——— 1
N el =
£ 3 pileds | g 21 Bl p
F | | o
[\ | - L3 "‘-.'- f
D _r'_- ™~ et [ de ¥ . 1
L 4 | | EEE .-I |
4 \ # 1| 4 ¥l .
i | | 4 |
2 iq ] 1 o ] 1 1]
Levtwmerd dosmen [ubhm) Lartwend downpin ietoe | s £ wowmmaws fifum LT B R, B

X 6. 14X b 03153110 OZFADB|FK Fw\ & B EE. IREENIASE
DIEFEH M 2T,

Bk S RN OFERIIK 6 FEIRENT WD, M6 TIEERGENS IR LI OIEHRE
FEERRETRY. PIEXAEELLRERL TS, FEhEAKo FmE v bwFv oJhm
WP TEBELTWD., ABXOBEANTHEENEZRZLZNE U GFHICEEL TV,
CIXMIZEBEF MM N> TIREL TN D.

BIIEORBHEENDILT LA OE T OHEEIXBB TRk EE TREREOBEENK 300
m/s , fEHT FEROEED 1000 m/s BENRHFOLNATVWDLZLEZELTH, PEYEIOAR
DT HEN 0.74 km/s ED7RV/INSWETHLZ ENEEEIND. £2, Zhics ki<
AMITEYREW1.31km/s ORNTHEARLTEY, FIE8IL VD /NI WASFATARL
TETWHEEZOLND. BHIZAMHOBERZIZERL TWDA, AMORTEE XY /N
SV 0.69km/s R L TWDHZ & &, HBROK TIZRIND X DK K E B < I
GNZBIRBEL N —FH L TV DEZ ML SETHD EEXLND. 5T CHIL RN HE
MAFEFRBRTHDLZEND, TN ELKHEOR K TH D ATREMELS .

Mtz #E® 572012, Opt-CICB T 2R T (K K7 Z24) 2K 71257, Opt-C
RIS ROV BHEAORNTROAN LY GHN L ZAICERBESNL TN,
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X 7. Opt-C DK KT Z A

7Tz niE, wEERSy (First arrival) TlX EFEIROAEBEL WD Z ERREN
TWad. A2 k03153110 DERME LT AT L0684 km) EERES (BE T
4km) ZEET D E PHOREBEB O G IR L G F280 365 ETHDHZ ENTH
S, HFATOFHHBEFHEE S 420 m/s & LEEHAEO AT EE 705 m/s (=420
/'sin 36.5° ) MR S D. 420 m/s (TR O KB HERHEREORKEZ H -, B
FERTIEEIO 1 AT TEIC L TR 35 EDOMEEZFo mIRBIEAB 2R L T 5.
EHIZ, BB SFALOHEINDBRGMITERGTMEIVIEEFVOHIATHS.

ETFENEBT 2 DEWEE 572 TH Y, ORI & & HIZAKEBIER 5 OB & 23K
L BB RINT VD, ZOFTHEHINDOIFRMAE A TLS, KEZBTT
DB E NEET A2 EThDH. LT il CORBMMAEERZ A Tl L il FAT 22 i
B L, O0OF253< A B TIIE 1 LM 68 3 L RICeEBL, KRR C TIXE 24
REFEARMBICHBML T D, BB A CLEROVEBRT S Z &%, —FHmE i+
5 SHWOEIRERLTNDEEZLND. A Xk 03153110 O EJFNLE & W) BE B 55 7]
AEETLHL, BENOEEIRT S SIIZTHROVEBET I FTHLIOT, 2L AR
MA B ORREOIF)NERNOEER R L SHEELLND. LR THHEIE A
TEIP SN LR AT 2201, B L0 BHAISEWSEFT TP 2 b SICAH
LERHERLTWDEEZLND. 202 L1003 0 [A U BB 5 Bk J7 10 f@ bt o
MRE—KT5.

A B THEB L TOWAEHNBFERNOOEESK THLETHE, ZOHEBG RN
BRFIANTERFHMEDIEFEYOFATHD TSN, ko PyEi o2 k5w & —
BT oL L IR URBEBEOBRG MRS T 5.

RBICHFER C THLRIT D AR PENEB L T AR, L-T FrNORE 5 makLiEs
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DA B OLTH L ITRRY, B 2RIREFE 4 RIRICTETEND. ZOZENLRHE C
DODIREISWTHDLEEZDN, BIZERL TV LIEESKIVENTERL TS Z &
M SS K TH D RIS SN D, R UK RIS 1T 2 Bk T7 MR 2~ 5130k
HEITR HRNHRERLNTHETERL TS Z LRI TND.

EJE PR L OEE SEOERTRICHRE L TAZIT 6N 540F v WA, SCEk 8 231
DM L7 R L2 & S 7 KL EEIZ 22T T O RFBITAFAE T D @ il FE AR D F2 B o vl etk
W%, fix OB SIZE T HIRENTTM & T LA RIKTHIBDRIT M L OZERITE %2 D
T BILAE TICER T 2 ERMEEOENED > TWD AREENH 5.

e A 1 i A
I #% (Opt-B,Opt-C ) DB 4] 2 X 8 (2, MEATHER & X 9 1Z/RT.

8 FRIFRBRE A (2m #AIZB T 53 v R)
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PEEE (RN

oPT-B CPTAC KD iygical stnuciore
- e

]
=0
L
P ]
wr
o]
o]
o]
=

(9. I At 7 5 W

B4 91%, RAYFRACT @ Smoothinversion (3CHk 8,9) DM #ESRICCHLK 10D Y 7 T =
TR =L LD KHERTOREREERZLOTH D, WA ERE L RRT M
EH—RIFIEKEREETH D Z L AR L TWD. K9 AN IR s AT s 5 o 1y
HWEZ0 7 7 AV TRIN 20 m OREAEOEDLLEATE, A0 KFHEMITIZEBIT 2
IR 72 RO OALEIXIZIE B L T d. RS M 20m O HEITEHEDHEZED D DR
WL DD TR, DULABEOREHH AR L TWAHAREMERD 5.

k11 OBKEEOKE R LY, EEBHATAEOM T 87m £ TRAMHERM & ST
Wb, AEOREETH LIS 7 50m 3 E TOM FEEIEIT X CTRARERED CTH 5
EEZOND. 12 1T A7z BB 72 I RR I SO TR & 20m T is & D 0 T/NE
Kl rai RHARRAE) OFoRKFREZEx LD (3CH 12).

FHRIFE 20 ~ 30 m KEICITHEMITICEEETSNBBNL TSI EBERSND. 2
DX OHESTEGFE LIZRT.
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BHE 1. ER#H 20 ~ 30m KXo MIF ORI (F L LA - 2017 4 12 4 5 A

BHE LI R 20~30 m X[ O Z IR a0 7 1m LN OS5I JI#R & AT LT & 49
0ecm D a7 Y — MNEREOFEE 2 RT. Z0ar s ) — NHEREDO IR O R 01X
RAYFRACT D RO @S EEHNFEEL TV HES E KL TS, ZhbDZ &b
RAYFRACT D FI231F % 20 ~ 30 m #1450 i 3 FE S A 7 Ic i E T+ 20 7 ) —
NEREO B THD EEZLND.

EIHIAR  (Opt-A — Opt-B )

Opt-A — Opt-B M % & S MR 2 Bl & /52 Lo+ 5. EHHRE TR, IR T
Opt-A ffHiE O 45 (ch.49), Opt-B mflir O #R#(ch.36)D M # —ERR T a2 v FL
TWE, ZNE4ch. 49 & ch. 36 TEREZBIHI L. Z o X5 e@8iHllik% Common Receiver
FREMESRZERH D, BB ERFR OSBRI %A Common Shot & W\, & 5 FTTITh
NTERREZHOZRE TBHAT 25N TH 5.

BIAR EoRE (V2 v b)) 1ZEAMIC 2m M8 T > 7223, Opt-A 8725 7m HiSE,
KV EZBNTNDLNT 7 A ASHRHHPIZED Th o727, FEERIZIEL 7.5m #HAIZTH
LT Tz,

BB IR Dl Z IR AR E K 10~11 I27°T. TREhowEhlA s niEas £ 3
IR T . RIDDOAERR L7 &R 2 X 1212777, Z 2T, Location [X Opt-A &6 DR
BETdH v, Opt-A sinH 18 m D HiIZ Opt-B JAA b 5 .
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10. RIHIHR Opt-A AT 31T 2 el 52 A= i e dk

11. EIH#R Opt-B /23 1) % il 52 32 5 50 8%
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* 3.

AR & 2 & 0 fE

Shot location Opt-A 5, 49ch | Opt-B /&, 36¢ch
(s) (s)
Opt-A 775 1m 0.004 0.069
Opt-A 2775 3 m 0.008 0.061
Opt-A 775 5m 0.009 0.055
Opt-A i/ 5 7.5m 0.028 0.048
Opt-A 775 9m 0.038 0.042
Opt-A 2775 11'm 0.048 0.037
Opt-A =775 13 m 0.054 0.028
Opt-A =775 15m 0.064 0.017
Opt-A =775 17 m 0.069 0.001
Opt-B s> 5 1 m 0.069 0.009
(Opt-A 225 19 m)
0.08
0.07 PR
— 0.06 | vae=4231ms —— e = 6250
~ 0.05 . e
£ 004 T =
2 0.03 ey
E ggi — — /;;A =2344m's v p=189.1m's 0012
o bL—"
2 4 6 8 10 12 14 16 18 20
Location from the point A [m]
e AR Bm
M 12. R (Opt-A - Opt-B ) o &Ky i #

TR E®RE b TIC 12 2 BI-8%E, —HRER 2 @i o e & L TRRT
5. Lo LEMBROMEE,SIXBHFERNMITIEKEREERE#ETHD 2 ERHL D
WCSINTWND. 20X RERNHROEEDOHBEZRT 5 & X 12 OEREEh#R 4 HAIZ — 4k
RS & IR 5 2 LIXE L < 7 <, B TiX Opt-A ]l O HiZ A+ 12 = HI#E 20~30 m
X EFRICEBEEERDFELTHDLEMRN LT LY. 20X RBEZOBIZOLZD
T 12 ® 3m, 5m Hi O X[# (Opt-A SO FF) 2R T 5 &, 2000 mis D 575 H B % 7R
LTW5. ®ET25RKMOMENNITEERE 212577,
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HE 2. Opt-A mfhir

BE2Z7RIND K DIC Opt-A FUEFICHETI KOS 220 27 U — MNEEY THth
AR BEEL TV, XER13 £V, ZoftyidiE s 26m, B 5.5m, J&8 Y & 75cm O #
fiary 7 ) —hTEBDLATWS., MBIARDOREYDESIZ 55mTholz. Bfiar 7’
U — b OMER X — %2 3000 725 4000 m/s T, A LD EHWHEEE A RT 2 &
25, Opt-A SO EHEEE/IEE OHED LS Lty BEEEY Osa 7 Y —
NOEEEZ T TWVWLHEEZEZLNLD.

a-3. B AR EAE O HEE &

R ES, Opt-A 25 5 m R FE T o K[ O J5 12 13 3K 7 Hi5R F 58 Bt o 81 1 4
BIRHY, HEYUEOHES 26 m ICHIEFDHEIN TS, TZhoXe v YiEfEo v
gy b&, TOEEONE Y CTEBIRLIZEIE S, RO RKRFEHBEM T b7 Sl
OB BIBEYUE T SN2 i® (AVO MERH) & %X 13 ~ 18 (/R .
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5343301 53540 539350%

NDT A ST S . A | . .

AVORERT  ummpsibinh iy s i il

13. Opt-A fis a v FHUERE
5343307 534332

I ] I
I Ml I
OFI1-A L

|
¥ \

e L e T T T S e e e o o

14. Opt-A mi> = v N HIEHEGLEK)
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30712% 309>32%

NNT D

15. Opt-B s> 3 v MHIERE

N1 RFS 04 1RF

| H\

| [

I it

| |

AVOHtEST AR .".I_'. 4 REL I 1 l.l_ﬁ.r.* ll.'lil..ll_].- 'y LI AR

16. Opt-B i = v MR (LK)
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124057 124)35%

NDT_ O L k k B

R s s e ¥

17. Opt-C fiv a v FHUERE
12507#% 124309%»

Ur1-C L i

AVOHE St —

1 .

18. Opt-C # a v F(HLK)

Opt-A [SUTEDVES 26 m OMEVUEIZFHE L TV 5 B KM B ZEAT O B (UL T
AVO HiIEEF L Frd9 D) L HiFE D Opt-A 2B T D 3 v b OYIENBERFL 2 & 4 12RT.
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F7, AL & DT Opt-B A, 0pt-C v = v N OYIENEIERZ S Z N ENRSE K 6ITRT.

# 4. Opt-A il AVO HUEE G O W) EhBIZERF L & P8 8

Sttt AVO HiFEFIKf
Opt-A | 3 I A I i 72 25 IR B
A (R§:53:50) () (m/s)
(Rf:57:%0)
7:53:30.977 7:53:30.990 0.013 2000
7:53:35.419 7:53:35.430 0.011 2363
7:53:40.274 7:53:40.280 0.006 4333
7:53:44.511 7:53:44.520 0.009 2888
7:53:48.258 7:53:48:260 0.007 3714
7:53:56.298 7:53:56.310 0.012 2166 - 4£):2690

# 5. Opt-B /& AVO HUE G O W) B B 2 RF A & 25 i

St o AVO HiEEFHIRE
Opt-B %k i A I [ 75 25 IR B
| (F: 45 70) (#) (m/s)
(FF: 50 :80)
7:11:55.769 7:11:55.830 0.061 426
7:12:08.525 7:12:08.590 0.065 400
7:12:15.041 7:12:15.100 0.059 441
7:12:20.696 7:12:20.760 0.064 406
7:12:27.552 7:12:27.610 0.058 448 W-15:423

# 6. Opt-C /i & AVO HiFE & O BB FERF A & -2 i

K AVO MR IE
Opt-C £ 3k iy 4 P[] 22 P Ey e
A (F: 53 %D) (#) (m/s)
(K557 :49)
7:30:17.228 7:30:17.300 0.072 361
7:30:22.580 7:30:22.660 0.08 325
7:30:52.719 7:30:52.780 0.061 426
7:31:45.628 7:31:45.700 0.072 361
7:31:50.407 7:31:50.470 0.063 412 T-$):374

FAND, Opt-A S HIES 26 m £ TOYHHEE 1L 2690m/s T, Opt-B /& (% 5), Opt-C
MO(FE6) OFENLERTHLNIEL o TS, Z ORI, 28 T Opt-A fifiric
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FELTWLEEESL Sy EBEANENL TS, —J7, Opt-B L, Opt-C i a v Mk
T E 134 400m/s & 72 W, RAYFRACT OfERKRD bl EfE L BEN N T
5.

R EEOEER 2 R m NS 26m OREIZERE Lz, &t o VEIIATZ ORE
IZBIT2EREZEREIC, MERECOVEYEEZ RO TERENOHEEZ RO THBREET
WZRT . X 52 Opt-B AOERENLEIZNT HEROMRERENEDRRICRT.

KT kI K ROERMIEM

St v B R P (n/s) FECPEER (s) | ERHIEE ()
Opt-A 2690 0.010 0.051
Opt-B 423 0.061 0.000
Opt-C 374 0.070 -0.009

T LR RN EHBRATHENO T LA Ik > THI Sz ABIH#IE A N

N 03153110 O HIFE R O P H TR FIIEER FIME DO b O mNT, MEV NHDOA
FELTHESNT., 20 ABIHE A <2 b 03153110 (DWW T, #£ 71278 S5 ARl
EEAHHLTRRGMOWHEEZIT o Tof R 2K 19 FEIC/RT. & B I A M IE % i <
o R A 19 O FHIZRT.

B A I 2 B U7 55 A IR S IE & S 7R o T2 A IS BT RIS ST 1 o
EHIERELARY, WHAEELTWDI LT x 5. 2054, BHAEHEZH S 2
R THD. LIeno>T, 2017 FENICIIREHEE LRI & U 72810 S BT g7
WeEEBZOND. RBINTRZ T O NIRRT MOFT L 26m L0 E W E SR E Tl e
<, XK1 DOWMEDAT —VORNEEPLEL TWDATEREENHEREIND.

28



Corrected 2
OPT-A 0
by 51 ms

Raw

20 2 B3 20 2 20 2

19 EFFEIC LA HEWK B FHOMIE. & FB RAW [T EMRGHEZ2 S 2 0WgEaeo
FER, o RIXERMELR L2 EERT.

b) Jet Pz K B ok LB O HE

TR 3 047 A1 9 HICAVO#ENZ, Va3 049 A 1 3 HIZ AVO 12/l x TRE KR4
Bt ge i/ N B S AMRV) B L OZ 0 MO TR E21T->7-. 9H 1 3 HO T RO
213 AMKV 3 X OV AMKV OB & AVO-AMKV 07 7 A4 " —7 L pZE &
K O Y@IE T A S &7 7.

AVO AREENERIIZERNILBIA O 7 7 4 NOREENE SN TE Y, HAUR & M e
ARkt & AMKV B0 607 =4 2ZFELT05S. 7TADAVO FROBIZZOXT 74
Nr—TNWIZEREAOEHROGET D2 EBHALMNC otz FT, SHOKERHIC
DWTHERZEFRHF LHEmLIoE A, KIUMBKERS L~ LR L EREORRE (L)L 2)
ERFEEESND ETDETDHE, UUREL TR T EEE G (AVO 253258, 1
THEIC e o) X B L 2R ERB L OMESTIEENR R ARRIC RS Z ENBREES T,
IO EEEZBRLCTHMFEAT o IRER, IWTABIAREE & FARICBER L 7 — 7 Vi X 5 82k

29



AFAE L O ERSTIERE & R AT 6E 72 AMKV 28 & U akiE ol & LTz B L7z,
TN AEZZT TaMm 2 EE OB AVO Itk EH 425 E L T AMKV & £ O
UV AREL, MMRMERRONT 7 A N — T D% & 2RI D A TRET
THI LIk,

9ADTRTIE, WA KFAHBOIEH O K25 AVO OFI I 2 TRE KB Al
WHPEFT O &0 AMKV O & £ DL OME ST S Z L2 Lz, EafdimE B
RO X 5@:%0)(“%07‘:.

-AMKV BBICB T 5 PHREBTESOEI W ES L ORMRERHEEH O 5 EiRY
- AMKV-AVO F’%)EJE XN —T xR RoBET A
AMRKV S0 IcB T 5t PRETELSE AVO O EEFREZK 20 12779 . AMKV %

] 1L k%@ﬁﬁ (CALE S D /NG E OBERICAE L TR Y, AVO OFEIEEH) 1.2km
DALEINZH D, AVO 72 H AMKV £ TIEEMILOBRINEZHEBH L TT 7827 5.

ol 2]
A .I_I'l:ir'r"._'j
AKEY
‘F-u.____h. L1 F ]
2 L AT T i
S _AVD
-~
P =
20 AMKV {17 j& [X
AMKV &2 ORBIZET 2B EORME, K21 0L 512 10K 36 m O = DO%

HR LD I AMKV;;&U&V\] 100)?/'&%’:3’0%%@)‘]. 20U EELS D
& EFHE L.

30



. .
& L]
&
%,
A T
3 i
ce 6.0 m
A
) AMKV B & L

21 AMKV St %7 L A FH K

A~C A FPEMORNZ TE 3~5 2" . & FEMITEM LI ZOVNEM L SIEH L
WA ZFERETOWEEMT, EABIOEAZEELICAEZ TS, B IFRETEMT
INLOHEAD LSBEOEFTICKIELZ RS RV ZRA TRES NI,

) E: E P— === =
HE 3 ASTEM. mEIXBATE Fo4 BT B AMKV

Hh.

5
A
&

31



,.

T 5 C ATEHL. B SR AR
5 AMKV SN, 52 ok o b 78
R

AL U R AR AR BLUR) R RAE B O BRI T H D L RIS, B AE B TR E N
INTR B« T - IR O R RERXICIEEE SN TS, 2D ®HIZ AMKV 7 LA
BN ZERBETH1-OICITSUEBHREREL L O EARRETFET~OHRERILETH
5.

WRIZ AVO-AMKV [ OBERR N 7 — 7 V& EMOBET A N2 RO X 12T o 7. &
AUN—% 200 EIL, 1 8% AVO B0 —7 5A01C, 6 95 1 82 AMKV
FRENOITr —TNVELAD TIEXZITo 7. NBEENE T L72%I2 AVO il 5 LED Mt
BT 7 AN =T NDOEENHICIARBE L, Zhi AMKV O 63 TR Lz,
AVO IO EER s 4 5 H 6 [T .

32



e — TNV ZEE ENHIEE T A MR O K& X 22 ([ZRT.

FEETRERERSM b B S e R
ol M RS AW RS (AMKN
TR e e NEC
) Ao P2 san=z
: 3
s : \
SE7YREN
/ ‘ I\ el AT
a0 FEERA 4'_-_"' ot
ke 28 LY A |
] ]

22 N —T7 NS ERBET A RN

FEZIT SRR, WITNhoZEEERS AVO-AMKV [ OB 720 2 & 3 & 7
Sfc. & OB AR IP KB R EARAE SRR O W ) A2 E AMKV iR E R O LHE RO
THEEWETE N THR AT R, EELHOERIIITOATELT, MENL DN
— 7 VEERE AR TIE AMKV I 5 O Z8 2 BB ERICHI KA STV D Z LRI
72. AVO B LW AMKV OB GIZH SN TWEZEE BMoOBHEAAICIE, o Ttsr
—TNVOWVEZ LR LERILETHDL I NI,

33



CZETHRATFEMELEE 2T H OB HFIAELIEE S A 3 14 LI O B 4 8L
DN 2 HED TV, a3 OFEERICRERMEFICRBNEAET L L &b, RER
EEORBEOKH KT TIT VA3 1 FEUBRARENERM TR R LB L.
ZHVTHEWFRR 3 1A ELIRE D R HI 0BT & & b ICHABHER G2 EE T 52 &
Wz L7z,

2) VAT LB OKRE TR L OIS

KILEHBEOR BRI 2 DD ELLTFTO X 925, BN A EZEL 54 T80
R EEE S 2o oG A IR TER G RO TIIEE HICKRELS 2D, HHRICERL
TWAEIHICR 5. Zo5A, BHSMETHLNCHHRETHS. Lizn-T, 2017
BN CIIRBEBEZRILE LEBRA EINE e EeBE2xoNnd. AERTRZITS
NTZBIRG MO T HIEL 26m L0 EWAEERRE TIER <, A7 — /L ORWEEN R L T
WHRREM DN HER SND. ZOZ A %OBIHERICERZMATH .

WAZRAEFE LR OB TEMO FRICEA L Tik<%. BESTEMOREICHT-V,
K KEF L~ & ZICED LB AV BRI A ZET 2 2 LR ETH L. 4,
HRORUR 7 ) K L BLI AT & B SR A B i F Ze P /N BRI s o il 2 &+ 5 Z & AT,
FEOBEZRONEROFH 2T 556 OMEEICHOWTOMAEHEL Z LRk, 1
BOEAIZE DA 3 OFED T ROMEZ EHERELIZORT D Z LTk oD,
% OB I 0 2 ORRER 2 FETe 2 & A HkTZ.

Rk 3 OEEICH LWt v 0fEEZ T2, BB OFICL > Thizo L E
Shitrta=y MI3KSRT, 2HNEIEINT.

INETOHORBRBNZ O CICBERE O OO REBRA L THLE Y
X, R EL, BRESME, WHX T 7 A4 S iME R B ETH o 7.

FLW3mtErya=y NERDIETIEIX 12X15X9 em T, ZivE THRERBLHIC
AW Tz JOGMEC Phasel £ %= =v  (20X20X20 cm) (ZH T/ EAY >
= (BET) .

BET

M3t rt=a=v

34



LWy a=y hORITIZ ETE 1 KB IOKE#R 25D 3 >0t
VY BEF LA AHEOT DO ENFEFOEF 4B FOIMAFTENATHND. Hx DN
UV FRFIEIEE 4em, BN 3em (HEEFET) OMFEE T, E&EIL1kg THD (5
B 8) . tkd JOGMEC Phasel iffEft o % F T+ TlE3kg ThHoTz.

HHE8 #FottrIHET

LWt i EA S 23.9Hz, MEEE 0.7 2B Lz, X 2327 X A0
RIEHBICBT2RBERL T, M23 T I U F LANMIBEEHEZDO L O OE) X 2 F
DA LG JA-40GA TR L 72 fE R 2R, e o oMkt 12 g,

-

i I.ql == ﬁﬂ]l
& b3 ! i il 30 B B
E B I'-'"' M gl =0 D

w ol ' frequencyitz)
23 FHtrdHREFORIET A MR

Flo, FLWVWEYHRFITERIEIC Y 7y 77 —u—T7—% I T —&E AL, AKX
TANCEDEFBEELARICLEZ. 77 77— —7—ZI7—XIFESICHLHNTE
v, MEEOREOBERGMICHROH LIEBO LS RERkE L-HATHD.

UED XLyttt XA K L TN E, REAMZEI TS, &
B, REONE YA T MIATFEEORBRBN T ICARESZEAEL TWIZZdIZ, HL
WE Y EDHKEIT) Z N TE RN T2,

35



™

3) Ty hiE]

KR EE S, BEHWESICHE L, SFEIX7 4 — /v FICEB T 5 kLB % i
THTENRL, DOFHLWEE Y AT ALHEOR EIChoTolcd, HEa Y —
T LAEBREBLIOBMEDORFEOERICE L 2o 7=,

>M

(d) #dm7e b O Ok Y-
1) Fhim

Wk 30 AEFEIXETEEICHE O N BT — X [CRBHEEFIAR RICE SV 2 B EE
BHZTHITOREILE, REEOREEEO - O OBRAEM T RS X OHEZIT- 2.

fRAT DAEEAL TIE, AIEEICITOREREEEREOR RO 7 LA 131
EKEREEED EICEBBSH TWD Z ERSho=n, 3 80t CTHERIN D
BT LADL, 1 HOBEBATATIYCL2@mEERENHEEIRTZ. ZRICEV#
V2%t o BRA TIIEER R SOERMEMEIHESNTZ. ZOXHICLTHE
S AT B B AR & B O K L HEMENT I A L7z,

AR A2 L CTITo 72BN ik, B 20 A L 722> o 7oA S SR IC e~ T
WOBBEST RN IELLHEESNAZWI ERHP L., 202 b YYERH S Tz
DEPBRFG W BB F M OT NIRRT HREHEEO T 51T/ <, B Z 58O KF
IREIEDO TGN RENEEZ L.

F o, BREEOBREEN OO OBIEMEM T R X OHEE T, HEKFEMEGTERT
e fE] K ILBLRINET 36 K OV SR A AR A JE P /N iR BN R 2 b 2 & U CBUM A 2 i L 72
EEALO K ITEBN R L SOOI E BRI HAVBHOEmENT 7 4 N —T
NVEROREFH»ThH DI EE2EE LT, JEZA5HE & UK 7 LB AT AR 12

&, bt V& B KR R R SE P N R RS XN O JEL IR E T S A 15T
FORRZERB A LBIHFATII R EREOZWVERIZEH L TW5 —F, LEZEHOBE 0
RENOWRD AR TH D, BB FHEF e NEM BRI BEEDZWVER NS 1
km DL EBENZERPE 7R GETICALE LT W 5. WE ORI EERE S Bkt S v, BT — X
BEICEIATWD. WilEsRZF T 2880 T CHREROBET 2 & FEE L7, W
R IZE N ENREER DN 7 7 A4 N DFEL TV D03, m&ﬁﬁ@ﬁmr R

WL TV D REUNDZE X RO D722 LB LTz, WZmE RO T 7
ANRNOFHERLET DO ThIIL, B fXE&J:T@JE774/\@%@ﬂE_ L & RtEfEEN
VETHoT-.

SHICHEEMBICITHESTEZOCHERBOLZICLY, B OZ T O ME
PEICE LN, L LD, HEHBROERICHEETIHEICHTIHAREZDLZENT
g

2) S &4 % oiE
INFECICHEMBINMES CRIEEZITRVHAFN TORWEESIIUTOLOTH

36



5.

- T B 1 O R FE

c AR 2 5 '

AT UTT AE Y 2 L—Z OMHANED MR EE

ZO) LMEEDOKREEIZ OV T, PRk 31 AFEEICH -2 BMIx G L L TRE LIS
KIWT, EROBWNGH CHNMOLE DBl ZmO 52 L TERBTELEE2D.
2 FADOBIBICMA DB HIZOWTIEAFEEOBAZZE T L THOMY A ZMHMDLH
ZTHDH. 3FEHDA LT VT 4EFY 2 L—FDMAMEICOWTIL, AN TOBBED
B ERRFORE & EEORMENICL > THRIET 2 XLELNH 5.
FLARRE L THNGESE2HE R ETHEHEOEM AT . UTNICEERLOZELNL,
ZOXNGTTEE & BICFEET S

YRk 830 FET 4 r—7 v Il TIE, BABRMICKTIRBE O Y — L BEFED
T — OB O R O EhE, £ 2 22 IUPER BN 3 S M sR RN o R E i 2 B RF
TEHEANHENZ., BEO® Y —UOGMEC Phasel)lZ R E4A O 7= & Hr s 81 o % Jii
MARFRETH DD, RO P — L O HEORk & 22 K LY ER BN 63 2 MERERT A 13 %
3 1HREDOEETCEETLHTETHD.

I HIZFERK 80 RE T + v —T7 v TS & B 4 R G WiEs T, FEHEE KK O

_%LT,PM%_ﬁ%ﬂfégkﬁﬁﬁikw5%%#Mé%j“\Jm:ﬂLTiIﬁB
O fFE ¥ T IHFEMEATE O BB CTHI- R EMEMLE OMREITo72 £, HEBETE
MBI THHAMRF L L CHEEL & 52 & THER 3 1448 LLE O [ 72 3575 52 e (4 1l
B LR EHES ORKBE G-,

(e) #ffr

KREZZITT HI2H 20, MIATBOE N A RIR AT A - &8 FL & IR O SERL 26-27
BEHEM YY) 2a—va rFE T ==X 1 B THD, THLWIETEELE W EER
4D =X VTV AT AORF) CTHEINZRBBIP AT 2 E2ERH L. RV AT
LORBE~OFHIZHTZY, AMRAT A - ERLEWEFEEOKI O ZRE L L HIC
HA WL ZENTEE, ZZICRLTEHOEER L 7.

Flo, RBFFRIT R 29~30 FEICHO D KA KRFHEMEFTOWM I 2S£ Lz, ik
29 FEEIZH K P H-EN LT LRI T e /7 L0EMEZS > TE L. 20707740
—ER L L CERMALBRIFTIICBIT 2 AT LAOE RO A 2 ZEELZ W22 Wi
2y, TR T NELHIE T o RIFTHESTN R BRI TE 7 — % O TR We e v, KH
KB FTAENIC 1T 2 MR PR A CIEAKH R P EERE R 7 5 L OB K57 K FRE R E
PR IERHE LR AR O P AE RICITHEE ORI ZH D 2 THW . SERL 30 41X
KINBRFTHERNOREICHZ Y, KiEERE KUk THEr 27—k - #EHR, B2 £

iz i W HWEMAICIEREBIMEEIC R ST
NEMBLHLRAMRKV)OREICH 20, B SR 2N FEET MR &&kMx/bU 4
tr g — KUBHERE LFHEBER WKEIYBAVHFAEZWELEE, METHRA

37



PRI S S IFBHEI 2 — [WHEREE CEREOZRICPTZ Y BFHEEZ W
Tei2& F L.

R R EBEE IR A FBBICIARETEOBITICE KD TH 2 nieiZniz.
INODH2IITFITEH L, LrLELEZR L BT ET

() 51 A STk

1) Yoshida, M., and 11 persons, Real-time displacement measurement system using
phase-shifted optical pulse interferometry: Application to a seismic
observation system, Japanese Journal of Applied physics, 55, 022701, 2016.

2) Matsumoto, S., Shimizu, H., Matsushima, T., Uehira, K., Yamashita, Y., Nakamoto,
M., Miyazaki, M., Chikura, H., Short-term spatial change in a volcanic tremor
source during the 2011 Kirishima eruption, Earth, Planets and Space, 65,
323-329, 2013.05

3) Tsutsui, T., Iguchi, M., Tameguri, T., and Nakamichi, H., Structural evolution
beneath Sakurajima Volcano, Japan, revealed through rounds of controlled
seismic experiments, Journal of Volcanology and Geothermal Research, 315,
1-14, DOI: 10.1016/j.jvolgeores.2016.02.008, 2016

4) Hansen, S. M., Schmandt, B., Levander, A., Kiser, E., Vidale, J. E., Abers, G. A. &
Creager, K. C. Seismic evidence for a cold serpentinized mantle wedge
beneath Mount St Helens, NATURE COMMUNICATIONS, 7:13242, DOI:
10.1038/ncomms13242, 2016.

5) Minakami, T., Fundamental research for predicting volcanic eruptions Part 1. Bull.
Earthq. Res, Inst. Univ. Tokyo, 38, 497-544, 1960.

6) Tarner, M. T., and Koehler, F., (1969) Velocity spectra — digital computer derivation
and applications of velocity functions, GEOPHYSICS, 39, 859-881, 1969.

7) x % T, < % JF B K D) A [N
http://www.data.jma.go.jp/svd/eqev/data/daily_map/index.html, X% JT, 2017.

8) Schuster, G. T. and Quintus-Bosz, A., Wavepath Eikonal Traveltime inversion:
Theory. GEOPHYSICS, 58, 1314-1323, 1993.

9) Siegfried, R. R., The DeltatV 1D method for seismic refraction inversion: Theory.
Intelligent Resources Inc Suite 142, Intelligent Resources Inc, 20pp, 2011.

10) Cohen, J. K. and Stockwell, Jr. J. W., CWP/SU: Seismic Un*x Release No.36: a
free package for seismic research and processing, Center for Wave Phenomena,
Colorado Scholl of Mines, 2002.

11 EERFHEIFZERT, WEGR L EZEIC D S A RS, R KB 28T,
1992.

12) HIEK - HE, HmAILKT b7 2 ARSI E & 2O R, "R REHRE,
136-141, 2003.

38



13) HAURFHUER AT ZERT, R K H BRI JE AT v B I LB BT MIE DU RR BT . RO K o AR
WFFERT, 1982.

14) Aoki, Y., Takeo, M., Aoyama, H., Fujimatsu, J.,
Nakamichi, H., Ohminato, T., Oikawa, J., Tanada, R., Tsutsui, T., Yamamoto,

Matsumoto, S., Miyamachi, H.,

K., Yamamoto, M., Yamasato, T., and Yamawaki, T., P-wave velocity structure

beneath Asama Volcano, Japan, inferred from active source seismic

experiment”, Journal of Volcanology and Geothermal Research, 187, 272-277,
DOI: 10.1016/j.jvolgeores.2009.09.004, 2009.

(2) PR OFRCHE - DFHRRS

BT
EH 4 FER FEEREAHR
VLR, ROERE R, | AL S 7 B OE T8 | PR 30 AF HARKIL | K 30 4R 9 28
S TN, | IBIRBBE AT | FaKkEFERS (2| H
IR LT K D EME I | 5 B R

L
Tomoki  Tsutsui, | A feasibility study | Journal of | Rk 30 A 11 A #
Yoshiharu on Disaster Research | ff, *F-hk 314 3 A
Hirayama, multi-channeled REAEAFEH .
Toshiharu Ikeda, | seismometer
Keiji Takeuchi, | system with
and Hiroshi Ando | Phase-Shifted

Optical

Interferometry for

volcanological

observations

15 I
C T Web X3 TR< SABRE et v d—HEH )
URL: http://www.hakusan.co.jp/LABO/opt_fiber/

(h) HF5THIRE,
DT Hi
7L
2)Y 7 k=7 BA%

7L
3) fLAk - EHEEDRE
2L

Y7 by T B, ek - RESEORGE

39



(8) RSl EEOEKIHER

TRk 3 O EE COMBEMFN TR 3 1AFEEICRET S 2 LITEW, FEA3 1HFEI
MEEEFELZZETLL L bIC, REEEEEALHRPICET L TCEFSEZERTDH. =
DZEIZODWVWTIEFR 31 F 2 AICHREHES TA—AFERICK VARV EZZNTWD,
AL EATLHE (UK 1%, LT oHEB 2 LR EMMKEE (Al LK) L@ L
THEZITH. ok, EHFMHEOREMRFE~OETIZE, —HOEBNE Z 5K
FTCEMAEBRLDIZELEZZIT>TWVNSD.

©  BRT— & O KLFRIER
H[F EREFEP OB L VG ONTBNT -2 2, toBHT —2 & & bITKINER
7 6 BEIR 2TV, REBRBLH 2T b T I T o KIS ENHZ DWW TREET 5.

@ P RT LAOREFHN LS
SR EHEHEBE OBPNIC LV SO ERBRE RS, PRl 31 FEBNE LUt ¥
VAT KA HICEHE LR 5.

@ VT NHEA LT —ZUEO BT

LY AT A E KU RICKEZZ D DICT D2 L2, U T Z A L0
VAT AY—REEA LY T NNE A DY ZT AOREEBD S, REBICIIEE Y
VAT AD—EELTT VARITB LT — 2 RRFEO LB Z M A0AT Z & 25 E
MET D, ZHIIMBREAYE L OB RRBRB IO E TOHRINEDRE R Z KL,
R[ETRKIF R 2 E D2 —F =[RS FHINDTZDICV AT AOEREZ LV &
HEMOMATH 5.

@ Yuvxr MNEE
KINWFZEEE T B 2P R SRR SIS ML, RERKLIE - AMBRKRE T 1Y

= 7 b OWRMAK LB TEHELE F OB KW TRAM TR 2 > Y — 27 LSRR L
EHE LMV AZIERL, Yo7 FOHEICHRT 2. BEET 5 2HE~OHFEO
D& EF EL TS,

LIF o 2 HfEd.

1) ket F e B A TERBIH O T — 2 o — k]

RBRBLHOFRERIZHONT, 774 0T —F et T2 CTEEET 5.

2) WHEACKIIAFZEHEE S 2E B B - TRy 22 KL BRI Bl OB S ) — V77—~ 4 -
CAH PR IS+ IR REHE 4R e 1f7 o> BA 38
ARETIT O RBRBIAR R ZRET 2L L, FEEZERFIISML CTHBER Y H
LOBRZMOEZ 2R LA —F—D=—XZ2EL THBROURIIKB TS L, BL
OCREFE BT 238 BB S IU~OBREN R AL - T, Wik &EHETS.

40



3) KILFTEAMBR Y — 7 LEFEE
FEheHI R HIZ, RDITISET, KIUMHEEAMBER 2 Y — 7 AR MFICEBEOBN A2 R
PO AR T D,

41



3. 2 MY 7 PATFHBEBIZEIIZ2EF ¥ U XV KILBRAIFROKRE &R (HILTE)
(1) ¥BEORE

(1) EBORNE

(a) ¥HHH

AR B2-2 K LB 0 B A T 7 A LI AR o> B %

LAY 7 RETWIEICE D2 F v o vk L 7 Ko a & Bl %)

(b) #HY43%&
FIT I 1 B 15 gk K4 A—)LT KL R
Fl TS AR R & Lz Vs | hirayama@hakusan. co. jp
RN IERS . F I
o
AL CEERR At B ZE v X LHE I

Fhx=- h
K RZF R E B E AR | HEER fai JE & #8F | tomoki@gipc. akita—u.ac. jp
RO TR RFBH T 88 | HEEd= VNCAE LN

WROKFHMEMICHT KU AT | Bz AR E
e v 2 —
WEHIZ & | KEMERE
v H—E
HOLR P HEMNFERT B E | Bl 5 M | 3 i
Bl = A

() XBEOHW

TR 28 AEEEICEN LB OBIPLENICB T2 74—V U T 4 AL T 4, BLW
PR 29 4 E O WA T O RAMRBMIBIEC X D RAER B E X T, VAT AR LY
KIBRICE LY 27 A<, BEEDKOENE L FA2HREL, 3 Myt
LT2%y MERT S 2 L & HNE T 5. Tk 30 I XBABRIE L (TDTF, EARIEL T
.
KREHLEBECELNTREIL, Ko HF AT AEZANDE=ZY L T ZAF AL LT
FHEICER CX 52 LI0Ah %, ZONErH L 27 A0RSEEZE 2T, FRes L
ES50, WMEKLUOE=XY L P ~DREBER—FIZEZE2 L5 L, 7 200 C BETH
i, MR RIS ADRBEANTE D EXOND. 2OV AT APRGTRKI
BRI E D2 —F— IS FAEN D L 91T, =—XOBELITV, HEHEEHOLR
SO - BRI U T 8 B R O F AT O B\ 1R 7 A IR B AT 5. E
SNHOBBO KLY AT AOREEHIHCEAS D LS ICBETDE L B,
T B BB O BRI & F AT & B LR £ AT 5

42



(d) 1 0 24 DR E N & ]

ok 2 8 4R

BAEIEE R OB IZB T, MY 7 M VA FEEE A glilgEsE (CLF, Dt
YHTRAT AL LS ) BRALTIEFIC K LB AT, kLR d K OV PR S,
MEEAENTHEO T — 2 204G Lz, KREHE T v X7 A% FZEO XKILEHRIZ
AL, BEHT2Z2LZ2BLT 74— EUT A AXT 4 &7, B RT L%
W kLBl o FZRACIZm T 72 ) oo 2 ERE LT,

AT AFILAILENS 128 HETO 26 HEEFGEHR S, TOMIZT
BIOHMEA X b CKIUMEES IO LM E 2 ETe) & 14O N THIELZTEHRKT 5 Z
ERTE., ZNHDOREITIINETKRILBRHTHOLN TE BB > 2T L & H%
DEZERL, EBEAZRKILZNRITICBHND ZENAETH D Z ENAFEETHRIES N
7.

Rk 2 9

BERS P OERBILICBNT, Ko v A7 228 AL TRILBRZ1TV, KLk
BB IO ME, ARMEOT — % 2 HE L.

WPV ATATIDAUED Y AT N EEMORGE L, FEEREE LB,
BHEBLIOANAS T RAEEY Y 0L b ) KPBROEBOMRIED 2D, St P X
FAT201T4E9 A 13 H225 20184E 1 H 8 H £ CHBIM 4T o 7=, F558, BB Iz
%52@@kM@%%%i@kM@ﬁ@%Nyh%ﬁﬁ#é:&ﬁf%t.@¢,%#—
VHHIEROBRER PN T AT ¢ TR OTZDIZ 10 H 12 BICW s T ASMICRBIRY,
FEANENMERERE 10 A 20 A ﬁ*%éﬁk.ﬁ%*?%i@%%Zwaﬂ,&%M®%
BY— A 2@mETCRBY, REYFPICEEBERIIRE LR oI, REFELFEL &
ﬁ%%@ﬁ%ﬁﬁgjﬂzbt.A47UM/?/7ﬁ%wavmi Rk 2 8 AREE DREE T D
B LV L R 7 PO IINSL Y, —EBOHERD T, 7272 L ZOBEITEY
B CTHEL 2572, slEmEifd, HELED TN Z L E L.

PRk 3 O fFEEE

ILEEATHBIIL T OHEBE 2 £ 7 5.

1) SERR 29 FEFEICH/ O NT-T — X O XV KEE e KL F AT B X Ot

2) Kk RAT ADORE N & RS

3) Fmvxr MNEE

HFE EHEER I T OHEE 2 E 3 5.

4) — WGy DR & Y O BUE

5) %?V#VXTAA@%ﬁ%?V*W@ﬁﬁig

DITFIICHHDO Y v I VE— RT7 7 A RNEBFEH LI ORIEEZIT S5 . 5)IX

43



Zrfbo7Ta h A TLE L TOHERT v 2/VORBRFIEEZLITV, ENEIFRRA21T
H)., TaTel MEESEFELS B L Ca—Y—=—XOHIBEICED 5.

Rk 3 1 4EFE

AEETHBEIIU TOHEA 2 E i+ 5.

1) BT — & oKL T

2) KUY TRT LAOKREFEM & KR

3)  FERK 31 AEEEYE T R T A BLIIHE 0D 3 g b R IR o E T A

4) Tmv=zr NEE

e [F] SR B 1T K LB & 2 DG 21TV, UTFOHE 2 E T 5.

5) B WkrEEE o ok

6) R BN B A EHRE T 0B %

7) T LV AR S E R R o BUE

5) IEHLWHKNTOE Y ZFAL 30 FEICOET OO BMBEYEST S, 6)ILILH
T NE—=RT 7 A NMREIC LD KMBR EZ1T . 1) TEFEEREE oL E D
B LW IEZIELEEE 2 81 L CHER L, JOGMEC THER L7271 b % A 7 & OMERE s
EEBOKKLITT LABMEITS 2 LICXY, kT 5. Yrycr MEESHESELY
WL Cax—P—=—XDfE L ELIC

RN 2 R

IMEE MBI TOHEA 2 E ¥+ 5.

1) BT — & O KR 5 iR AT

2) VAT AOREFEMN & RS

3) ImT s NEE

H A FE e BIE L FOH B 2 FE i L, BNRGEE FICIT 5. S 2 FE LR, Tk
3L FE TR Ll EEE a2 Wik, BT LebictrhoBMmELEE
JEXRF Z 7220y, KILBENCHE Lt v v AT A e RS 5.

4) =W HEER Y RUE

5) YU NE—RT 7 AN L DBV AT ADLEMDRELIT O

6) BT ¥ o RV DORMEFEIELEIT .

Wk STAEEOBAGERB LW, BREBZIX LD T 5 EBEICAKLBHZIT> TV
HHA2D=—REEEZTCUREITY. Yuv=7 MEESESELZHL T &z
— P === XDOHHRIZED 5.

44



R0 S HJE

AEETHBEII U TOHEA 2 E i+ 5.

1) BT — & Ok L2 AT

2) KtV AT LOKETN & RS

3) AN 3AEE N W X T ABLIINE D 3 Hi R I R A

4) Tavxs NEE

e A S B 1T K LB & 2= DG 21TV, UTFTOHEE 2 E T 5.

5) BRI o AR

6) 1 8 4y D% i KB O i

6) 1L Z AL FE TICHRMEL=AFE 18 AL TO kLB Z KL TIT vy, LB
BT OMREW A BREMEOMRIEZITO. b LA R ENIL, EB LEEEL, mae
IRV R B—4 OXMRKINIEALTBMZITS. Ynv=/ MEESHEFLZEL
THl&EHmE 22—V —=—XDEBITED 5.

SR04 FPE

IREELHBIIU TOHE 2 FE T 5.

1) BT — % O KIS0 RS 5 fE AT

2) ek YT RT AOKREFTEAMN L RIS

3) Imy s NiEE

HlF BT T OEE 2 FEE T 5. EIERBRIZEANTITH .

4) VAT ADZFLT v & A4 T ORIE,

5) HHWME LV ORYELIT S .

AT OB R KR OHRE B D4 OB RZEEATHREZ1TH. b LEHREN R
FhX, REB L EE L, FRERBVREB—4 ORISR A LICHEAL THEMEITS. 7
BV MEESHESAZBL Ca—V—=— XOHEZ i LENICED S,

R0 5 A
IMEE MBI TOEE 2 E i+ 5.
1) BT — & O KL AT
2) ek YT RT AORETEAMN L RIS
3) A5 AN v R T S BLINIME D 3K T R I R R A
4) oy NEE
e [F] FERERE BT LB & 2 D ¥Efi 21TV, LITOHEE 2 FEhi T 5.
5) 70 b EA T AT AORGEEE, kILTE KOS

45



6) ARl 24 B TOT LA EN O K ILHE I IT D EE
H LBARMNINEFICEA TWDHEHE, EB EE#E L, A[RE/RR Y iREB-4 OXxtgk
AL CTEMEREZITY. Yoo/ VEESESELPBEL 2 —HF—=—X
DR = ke 3 5.
S0 6 A

IREE LB TOHE 2 FE T 5.

1) BT — & O Kk (L2 HRE 5 AT

2) ek YT RT AOREFTEAMN L RIS

3) Imyx s MiEE

e F E MBI IZLL T OB 2 FEhi L, NG L 02T 9

4) ZREHV AT L~OHEEITH.

5) £ AbEM Y AT LA DOREE L BNMGE

RTAEE OBBIFE R L OGRE B O« DB RAZEZ-&B %215, b LEIRMAE
ELL EICHER L2 GA 1203, ATeE7R R Y B8 B-4 Oxf gk Il A L CRLHNEH % 5
T 5., e/ MNEERESELTEL Ca—F—=—XDHEEZ KT 5.

ST EE
EE MBI TOHA 2 E T 5.
D BT — & O kLR fRAT
2) Yk H T RT AORE AN LTS
3) W T AR v AT KBLHRIE D 3K T R I R R A
4) Fuv=y NEE
e [F] SR B 1T K LB & 2 DG 24TV, TRROEHA ZEMT 5.
5) Nt VAT LM LI KBS AT & & U CR&EFMNZ ET 2.
6) FREEB-4 TEIEFOKIIZEBNT, 240 OT LA BREZITV, ZA(LFEHY
AT LD K E ] FERE DR AT O .

(e) PRk 3 O4FE¥EH H Y
LFEAFTERERE & LT, A¥EB 2 HEE LEITT 572 O - BlHES ORMIZBET 5 /
UNTDLEYFEEOFEEIN L, KEFZEITT L0, BNERE, 7 — R4k
R 2REEEEE (KRS L L THEEZIT . BEMIZIIRO L ) NETHS.

46



TRK 28 4R, SRk 29 FREE ORI CHRM O H o7, KILBLIINICE L7z, EAREED L0 KRV
UV L, TOEAREOMRS L OBREROHEZITH. Tk, 3 ity
Vo= hE LTERZIERL, fMAaLe.

UAEEELARE DO ¥ 2 AT BT & 2 BAMBLIN 2R 2 F2hi 4~ 5 7= O I USRI IE AT
KB & CORDICEBNTHMMEZIT O . EREHENRITRETERTO T RLEZ1T
Z e eI, BINREER B O, BAFOEEMLRROERFETHS.

£77, WHARCKIIAFTE « A\AMBERRE 7 0P =7 b OWIRCK I FEHEESE2E ORREA 145
R OT —20—iifk) LHEEL, BHORRIZOWT, 7774 07 —F 2Rt 5.
FUEB s e KWL IR OB ) — V77—~ 4+ DKILPNEHESE - REHR BT O BY
) LEHEEL, ARETIT O ML TOMBEBIHG R AR L, REENE L OB RO
Barbb, a—PF—o— X2 HE L TAROBURIIKMSED 2L, BLIORFEICHT
2R EBD BRI B KU ~DOEAIZ L - C, MifEE#EST 5. KR AMER =2 Y
— T ML L OOV T, FERHIF T Y =27 ADORDIZIE U TRIST
5.

(2) ¥Rk 3 0 FEE DR

(a) ¥EBOEK

KIDBENC X v Lz, EARSHENEVEE V2B Lz, 4 % CEMNCEH
LTk o VIXEAEEED 500z ThH - 7=, SEHER L=t o Ix =R TR
ORI AZITV, EEANCIZEA RIS 2402 L 20, EAEEBHENS ETEY 1
P THIENTEL., OBV EMBALTE SRy PEEKR LT, 3
oyt rra=y MEKRDOY A XL, 5FTO 13 20ecm DY A 2ok, EEH 3kg T
HoT-Hb DN, 12emX15emX9cm /N LI, EIH K 1kg EBETHZLENT
7. EWRICHAANT 30T v OMERERGEIE, WA LI O R TIT 5 .
YA JE D BNV O BB DT L, B R Hi R B8 P 7 K LU T 7 & B 3K
B V-net /NERBIARIICr — 7 VBN HER SN, T—HEERESRTVD LN
ZEnn, NEMBLNAMITICE AR L, FIEET oIV EF K LB T EN
ICHEZEEEAREL, TOMEMROR T 7 A NOFHEREEHT L2 L 525
%, BHHES 2B o7z, NEMBIAMERER RS 2600, MEFTHY,
KILBHNCE L-BRETH D EHMra . 72720, EEKIIERIFT & /8L A
MO —7 N ORPUZ DN T, BRI DIt S oMK B L O E T HE %
MLz E A, b Tnak7 A NI E0EEHTHY, ot
TLADT —HIREIHEHFRETH D & W CE 7228, B AOLBIAT A 5 /I 7
HETORERITIT PHERAES, ZOMOEMILTE~ON T — 7 v~ 53 5y
2 DHTCH T A NRNDOEET OILENOLZENHB L. 207D, Z0)H
EMREEH T2 2 3L EW I FERmICR o7, 72k, REE S EM L CEIM AT
ITETH TN, REELYREEMEHEPKEREZLLRBRFPICETEIND Z

47



(R, BT 3G EE)KII O B2 R I DB ICEE 5 Z LIl o T,

(b) %% @%mﬁ%

TRk 30 AFFEITRREEALKR (B RY) LEEEL T ToOREZIT- .
iﬁ‘&?ﬂkm%/ﬁﬂ)ﬁ@%ﬁaﬁﬁ%#é Zhmv, BRI ARIE R IRITR & 2125
FOR R S ORI JE A v i) I BLI T & 2 OREN & 1 B 0 — 5 T & 2 R R HUE
WHIERT OILRAH O —B & L THA L7,

INERIBLII SN TORT 7 A NFREZD BT O Db LT T o7,

TP OB EBEEITA I TN THEEZIT- 2.

ARETAERER (BKmoR%E) & ILREMAR (Bl TRRA2) tonHos b,
H%%%%i%?®$@%%%bt.

OB AT TR A

AR DRI IR IBIRE R 2 E 2, WEELEO AT ML 57 =2 M)
R FEBR 2 S-S 5 12 DI HURR A HERATZE AT MBI & € OFELZICB W T & 217 2 .
FRRHNRITRE T ELHTO FTRAEZITO 2 & &b, BHRKEFTEOFEETHD.

@3 syt o DBA%E
. e U OIERR
k/#iAXVX+®MEfk/#%ﬁmwaé OB U7z EAAIRE G &
ERE o7 1 e o P EERT 5. ok, KIUFEEEZES THEINZERLBE
LT, BV EAESOREBLORITHY fHie.

1 f43 6 o OPERERMRGE
tﬁ/ﬁ@é EXMGEL, BEFENOIIIEIETS.

c. 3R Y DI & WEE

Yot E 3oL, IBEIFHORLVEERD LT 7 L ADAR 4 DEMAG DT
WMot tda=y FEERL, K ZMEAAAL T3 it 2 ElT 5. £ D1%,
TERL L=t o OMEREZ GRS 5.

v

d.%%
FICER LTt v OBRIER1TH .

48



(c) 8 DR

1) VR 1L 8L FT 7 i 7 A

BUR R EFHUERFZEAT M KO LBLAET (LA, AVO) 1 3AETRIEKE Ch D [EIE 146 550, FIRN
AT RU A NEELTREY, BEEICED A TIRENZ VR TH S, BIHIFTL D 5
REEETH D, BEBIV-net/NEMBLIHL (LT, AMKV) 2 TO7T LA B, EBA K ILEL
NI LTV EHrEnyz. £72, AVOEAMKVRENINR 7 7 A4 N2k B F —F ki thi T
BY, b LTPHEREHDHEITIE, HEZFEELAVC, &2 AMKVAUTICER LT,
ZOMEBERR DT 7 A N THE L COBMPN TE DAlRetEnd 5. i, =ippETr —#
fmik, BEfFOBERET 7 A STOFRHRE, e VAT AOFENPHERTE 5BV
B2 HTHA I L TPRISIZ. £Z°T, L3047 A 19 BIZAVORENO TR 21TV,
AKOBEHIITRNT 7 A NOMENFIET HZ 2R L. D%, BRI L HENTF
IZEFRTZERD, b L7 7 A NPERABECHIVTBIICEH L T LnE WO FFaaito 7o
9 2 T20184F 9 A 13 HIZAMKVAHEDBMFHEZ1T > 7. O HME, (1) AKVAHEIZET
L0 Y RREROWRE, BLOBREE R HOEERE, (2) AVO-AMKVRHE OBERROL 7 —
TNADTLOEET AN, ThHD.

(1) AMKVFF T o5
AMKVJEBIZER T 52 3 TE « LAVOOLLERHRZ X 1 123, AMKVIZZERI L & =07

JFITALE T B /NERIL & O¥ERICAE L TR Y, AVOOTEILIER) 1. 2kmDNLEIZH 5. AVOD
HAMKVE TIIEMILORLNEZEH L TT 7 AT 5.

ke g

A J_l'.:}'_rﬂll_'j
AKEY

L, [ AE

s |

1 AMKVAZE [X]

AMKV & Z D JEBIC BT 2BMFAEOFER, K2 DXL 9512 130K 36mD = A O THHIZH
HEZELS LOIICEmLE. FO—2FAMKVOEHINIZE L Z LIz L=

49



ce 3.0 m

2 ARVIER YT LA B

A~C BT EHORIZGE 3~5 1279, £ TEHITEM LB L OV/NERILND

g
HMULEEAZ ERE T O2WEMT, EABIVENETIHIZEZA TS, EUPRE
TERIZINGDOHEARDS LTEOAEFTICKEL RS RO AZ A TRES L.

I3 B T E . HHE 2 BATEM. ERITAMKY FHE.

FH1 ARTE. #H5

50



BHE 3 C myiEt. B

AT AMKV BN, 5B RO H)s T E Hl
)ﬁ:

51



LRI T AR B R RS AR BB OISR T D L FIRFIS, B SR E A
[l B+ 5 R - PRFAJ U O BRI PRFEHI KT E STV D, £ D720 AMKV 77 Lo Bl 2 5
A D1 DIT LA EELE B L O A AREE FBAT~ORGENRLETH 5.

(2) AVO-AMKVIE] D BEER Y7 — 7 L D Fi s

RIZ AVO-AMKV [ OBERY S — 7 V28 & IR OIBET A R & RD & 51T T2, A v
—% 2O0PHIFEIL, 1HEZ AVO BADK —TV5HARIZ, &5 1 BE& AMKV /&N O
=T NEHALDTIEEEIT -T2, NBEENE T LRI AVO RIS LED e 567 7 A 37
— 7V DZEEEHUTIARIS L, T a AKV IO 68 THERE L. AVO DR A2 5
B 6 TRT.

FHA T TVESEROMET A

52



ERATHRRRENEM B S R LA 0N
SOl M R (A MM RS (ANKY)

(RS NEC
W) R P2 muna

ﬁ | | Foaksiss
/I\ \

i ¥ L
WITANEIR
SEEEM

X3 Yer—TNBET A MESX

TR DOFEE, AMKVAHSVOSL—HF—ERBNTNR NI ERHER SN2 LD, RS
FCOWRROTRENE, & U< ITEER SN TWVRWATREM N E 2 STz, BRI Bh ER
FHARWTTERT O 1h /1 % A0 & AMKVER & RF O LHE R ORAL 2 W 72D THER 21T o TR 2R, 2

ORI TOILTE 6T, WD O — 7 VG R TIZAMKVID © D22 X N
FERICPHKMFEES N TWD Z & RHER S TZ. AVOE L UAMKVO BT I H SN T 5 22 & HR
DAL, OO THRITI—T VOV EZ L EEH LENRLETHD Z Do
7-.

I ZETHRATREM R AR E 2T 9 A OBIHGHA LIS © Rk 3 1 4R LA o B 41 81
DY 2 D TWZDS, Rk 3 OFERICHREELH IR LR AET L L L b, BEET
FHORENHZOKERFTITFER S 1 FELUFEARENERCE R R e LE. 2
UV 3 1 AEFE LA O FREIRHI OB T & & ISR E ST 2 AR5 Z &L
7-.

2) 3t Y OB

a) oY OIERK

T UTEMA N —EHE X N RONEEE Y T D Rk 29 I F ToORERE]
HITHW S 72 JOGMECDPhasel THERL L7z o VO EAIEE L 50Hz TH - 72. ZNETD
—EHOBP O RESE LT, LBV ORREEZI T2, AR, KW EERESE, /)

53



UL, R 7 7 A S TIER<SIHOR T 7 A REFEH L2 2ABERE B> TND.
B ORGFBLOCREIZHIZY, {ERORGTOA T —VERITMZTYZ VT InRiTh
6720 ST, IREVFOEGIREEZ T 5L, IREFOEET DA hr—7
MRELRDIED, KT 7 AN L= =R IRE IS 72> TRE L, Modt7 7
ANRNOFICETHEREDR, LOBECTHL ZEnERIND. -, BEOB@EENKE <
DD, BEHTHRECOHN/H T2 Z BB FHTHD. £, ML T
MONHNT 7 A N T DERITIE, T 7 A ANOFFE £ T HhFEM B ORI LB 7R
b e EIZHIFOR H 5.

BUWELIEE vV OEEAEH 5 (R T.

BEHES5 koY

FES5 OAMICHTWS 2 KOABEIRO & OIDEREO—H T, 7775 —n—75—X
R T—Thb. EMORKHBENEBICIREI 2360, BERSMCEEFTTHDE. B
DR X X, B 3em, S demD G (EREET) THB.

b. 1Yt o OYERERREE

TERR L7t o O MERE 2 B NARGE L 7=,

EBEHRIC e YL LTy Ly AE LTCOHARMZEE /Y — RRINGE L 5 JA-406A % 3%
BL, T ¥ LERECRENELZ{T-7- (BE6) .

54



JA-A0GAN A

BE 6 StV OMREMEER O E

vUHIE 3y 2 By NEERTHDOT, ARt 6 EEMR L.
B oV OBIEERD VT 7 2L TOK 4 1257R-7.

B Y OEEREES LOWEEBIILL T O L 21Tk TS,

(1) B VOEREEDOHEZBZ 29 I1CHiZY, IREIBICL DT ¥ A ADEBTEN
BIZ Lo TR 572, JA40GATHG ST —% (KARK) #1771k
LT, St HiRIE/JA-A0GAIRIE DO IRNE L & R D ERSE iR & 325, K 4 OFRNEOHR
L THD.

(2) FENEEAR (FOMR) &3 —HE— & 8 —ROHEGRIEE R Ok &g,
PRERISE AR 31T D ER S K OEAIRE A T A X L LT, (1) TROLMHITH
S b EIRITT Ay T 47T D KA BEEERB L OCEARERZRET S, »
THET7 4y T4 I RIEL VS TEY, K4 TIHRROHERICE 2> TOKAB L AX
TUL.

(3) &BD, k& BEFIGE MR OKEaR) OlEE-> CTHEET 5 GREMR) .

55



accmitEF|

et S — -] T S— R
k1 b, 1
1 BN
B3 ! | e 11 B, D
W i el =0 DT

frequencyikz]

i i i F 10 ji" i’

v 1 — e, 1)
| AR
= Bd | LEl e} g, b el
i by CIEL el e DERT
[ i ——y .
as
as
a4 s
ag
as e .
- i i Ty -3

IrequencylHz) ™

B - —_—
H LTI
'E = — £ il
o T T ¥
ﬁ ] i ) =] T e | [ ] (=]
s i I| — e, )
= i (3 i ek
o b1 h L5 | CRile= 1] B, =B PL
'-I y CIL ael = O
[ T ] . sl o
as |
[T
a4 b
|
L) |
as B 1
- i i Ty -3

IrequencylHz) ™

56



[l e ]

Y —
S e e g
= al

'

1 " I

I | 42 %

'] E o

! &

a = ] T A ] ] [
| 1] |
1 1! I"'H. 3 -y
;-I.'! -\._lli_ [Hfe=]T sy b= PL
{ § (R rim K- 5P
LA} —

=
o Y]

o mfacs T
i

1097 e DD T

1
& B i ‘ Clilms 3 e g T

- i i

IrequencylHz) ™

fritte

L impt 2|
o

b .:.E v : - _" ~5r : = %
) e —
o LA -k |
g 11 b 5 (i F = TdUBear, r=DFR H
= T e - 131 FiATL =) DAY
i an
[-E "a,
Z ad |
aJ
[.F . - - - = | -
sat il g Ji¥ lig 1l ihig
freguencyHE)

4tk Y DORGEERS R

ik, ERLIZEC Y FoBERESREE 1 ITRT.

57



F 1 ERR L7t v Y OB IRENE & 8 5

o [ A iR B (Hz) Tk 22 (h)
N 23.8 0. 69
Y2 24.0 0. 68
93 23.8 0.71
P4 23.8 0.71
P55 23.9 0.71
Y6 24.0 0.72

BRtehnEAREE) 23. 90z, WETEHN 0.7 L7xo7-.

c. 3 L DOVERL & WEE

LS BES NI FETE 3 oL, IREITHONR2VEERDOL 7 7 L AFE D
Ait4 SOFTEHE LTI 2=y FEER L. (ERLT 3 iy P
=y MEKRDIBIKZTE TR

BET 3WgErta=y MERER

S =y hOEKRDOKE XL 12emX 15emX 9em (EERE ) THD. -,
TN LD 3R L > THBY, KEHFSTKEZTHET L ZLENAETHD.

Wk 2 8, 2 94EEEIZHEA L7ZJOGMEC Phasel 3 iyt ¥ = MEMAIL 20cmX 20cm X
20ecmTHH DT, Mg O/ R ERK S 7.

I 3O =y MERNIIO TR E T 8 ITRT .

58



BE8 3 RN E RN

B UHIE ETFE) 1S AT 255D 3 5DFEFTHY, b5 —oiFLT7rLrREL
THLIZAAIRB T IS DR EERE T T 5. EREORHAH L TRDIZ A>TV 51
RIIHT 7 A NOBRIERR I L 2B EERTHD.

BB, BFEMBAEDED 3 2=y MERTHNOEER ElCo bPRN
MR CHIEA TERVRE ETH D720, REERAZBEBINRICHIEELTT> 2 LI LT,

d. #fE
YRk 30 R, A T QEARBESEND 1 e oY% 6 ER L, = 0EAIRE)
BEWREREZENERTRDIZ. ZOMRE, ot o VE 71, BEERESHSN
23.9Hz TH Y, BWETEEITFHEL T TREICR>TWDHZ & 2R L.
OBV R T EMAGDE T3S Ey 2=y NEMERT D7 OICEREZIERL, FEE
RIEE b a7z 3 =y b 2 KRE1ER LT
MASAAUTE B D IS a=y MEKRIIET 7 A4 N 28 LT, 3O DOTENRND
T ERER LA, FEHIMEREIZ AL TEOENTORGEN TE RN, SKEE BB
\CHRGEEAT 9 .

(d) #&iw7e B ONCA % OFRE

1) f&m

AP OFRRESENE O 72 8 OB T 7 X OFRE TIE, BRURSEHEFJEFT & M kL
BLUNPTI K OB KR BART JE T/ N A FBLHLS A et 5 & U CHUMgR A 2 506 L 7=, kil
D KITEENE R L~V OFIRIT & B 72 5 LB A B OFENE & S~ 7 A 3 — TV EIRR O
EESTHDLZ EEBELT, HEEEEZ KPR LB A E X, kv
B % B SRR BRI ZE I N RS R L O OB E T SR A ST, BAURRER
KILVBRIFT XA B E DS ERKICHE L TWD—0, Nk G OB LT 72 ) Offefr )
ARETH 5. PSR REAMAZE T N & B RIS EE DL VB D D 1 km L EEEL - §#PE

59



RGPNCALE LTV 5. E ORICITtERESER S n, 87 —2@EIcfshTns.
MR 2 R H 3 2480 T CHRERROEBET A N &2 FEHM L7220, WiliskIZILE ivE Rk
DIT 7 A N F BAFEE L TODA, INRRIBIHLS O T — 2 @ E I LT 55RO
22 E JHDEERCD RN EXHBA LI, S HICWEMONT 7 A NOFIHEFLT 2D TH
AT, BERREEE L TONT 7 A OV Z L LS TERPLETH o7z,

S BICIHAEMR I ZITREELE 2O S HEBORLIC LY, B OLE O MLENEIC
BoHT. LinLRns s, SRR OMRICEES DMEIS T oML 25 2 ENTE.

T U OWN TR, PSS TR S Vs, RO EAIRENE 50Hz L0 RV YD
FRACKRT LT, BRI 240z D& Y 2B L, HEEER S 0. TAHEIC T 5 2 LN TE
IS EAIAT DI, 3 ERDEREIER L, 3 KO R OSERIEE & AGA AT 3 Sy
U EER L. EERORE SIE, A FETO 20en L HDOBE LT-EREL Y &/ & ER
L7z

3 ERICE =T NV EER LT, ST —FBED Z L E R LT,

2) MR EA%OMME

SEFEITCEZ B EE DRI T THE LT, REERLAIT/ERLIZbOEMHL, #HL
3BV I REERLTT LA BREITS TETHD.

LB HIZoONTE, REEFEDRIT LA BRI CRRENH TL B ARetENH 5 DT,
BEHXS L TWE W, £72, B~OFIEORKGE: &b REELBOBIHTH L NI 5
LS.

(e) HEE
FRAEURSFEHUBRMTFEANIZIE, RIS T O AR L TRk R TO ZTElid 2 W\ e
EEE L. F£To, PIRBEAEAOEATICE, AINRRBLLEA~O A& UOERIROE D12
fEE W& E L.

(f) 5 H3THER
L

(g) PRAEDMICIEE « AHIERT

EH A R FERFH A

TLERTR, IR, | AT T ROETENEIRENEL | TRk 30 AFRK | PR 30459 A 28 H
MR, PN, | IS R T AT K DB | kol e S R
LT B Rz (25 %
I R52)

60




Tomok i Tsutsui, | A Feasibility study on JDR SRR 30 4E 11 H #%Fs,
Yoshiharu Hirayama, | multi—channeled SRk 31 AF 4 A
Toshiharu Tkeda, | seismometer

Keiji Takeuchi, and | system with using
Hiroshi Ando Phase-Shifted Optical
Interferometry for
volcanological

observations

(h) FFEFHilE, V7 by T BASE, Ak - EEEORE
1) Fear R
7oL
2) V7 b T A%
7L
3) Ak - EHEFEORIE
7L

(3) L3 1 FEEOEKHER

RS0 E & COMBEETHE NS UEEICREIT 5 2 STV, PSS T4AR 1T E BT
FrERTHELEHIT, REEMEEZ A RFHCEE L CES LT 5. R EhgRE
(AT IXFREEMHE LK) L L C, AREBZHE LTI 5720 0%
I HEEBIT, ERBOHEEIZIER L= D ERIEED3 218~ MERKR L, FRk30
FERECER L7z3pkiot v o=y haE BbE T, BARTRLIERRIEKIITHHRET
AT LA AR L CRILBIAETT .

O3kt o DAERK
Je Y30l IREFEINRNL T 7 L ADREMOZMAEDE TR 2=
= bERERRL, WEEEERBROCE 2 1B 5.

@Fr Lt oz L A1 KL o#IH

a. 3BT D T LA B
WEAEEEVERY LT3Rk et w2 e bt o=y F3RAEHNT, IHAILIZHBWTRE
B L CKILBLAIZ1T 5.

b. BHOBRIEEZIT S .

61




4. EEEwE
4. 1 S5
TR 304ET A 19 B 1 FISH
AT+ PRk LB AT
BFRE « RERE
R« W, L, MuE, 7T, ZoBE, ib, VEEE PA
BN DR OBIIGITOBE, /N EBLIHLR AT T

PR 3049 A 13 B 4 2 Al

SHPT  E  LBLR

RERE] : BERE

G A, i, #E, 2k

BN - BLFT— RSB RE O L — 7L AR

TR0 130 3 EAH

it - R B e

RFfE : 1 3~ 1 5§

I FIE,

SHWE | THERASEONE, AROFEOI S, AT AOLHOERI ST

VR 3043 A 13 B 4 mleiE

iAr - BN

e 0 1 6B~ 1 8

UG - A, i, S, i, 7N, 2k
A TR 30 SRS, BRSO FEHTIOWT

4. 2 FAEORE
< R 30 HEEARKIIFEESERS (88 BKERT) 12THE (FEE A3-08, Tk 30 /£ 9
H 28 H) MY 7 MRV A 7 A1 L 2 ARk L8

5. Tt

ArAH S 7 M TBREIREVELI & 2 7 A % KILBLINICGE L7 2T ¥ v R VBRI 2T AT <
Rk 3 O FFE DR Y MAA BTz, Rk 3 O R ILRIFEELS DAL e T — & OREERNT, FrLw
W AT LOWE, F LW AT LAOBHMERZIT > 72, ATFEER O T —F ORETC
I3 E R ROR RS O AR R b I o T LA B O ERHEEAHEE L, ERNEE
{Fol- B O A DT, £72, HLWWIEY AT AORESETIE, BIEEE TORBEHTH,
TeRERE DR 2 s & 2 C, /IR R, REEUL, WY 7 A4 Stz i L7238 Ly ot

62



AR, BUELTS. S SICH LUWVEY AT AOBLINYEN CITERR 3 1 LI i T & OBl
PO Z T L, B S BEMHO TR ENRERROBET A FETEEMLZ. ZhbHD
B I Lo T, ABOBBZITORBENER S 7z, Pk 3 1 A ITHREE M 5 L O
EEEEANLZRE I D 2GRV, ZHULDEMD 5 21t o 27 ARNEFICHGEZE > S
NTEAKICT S Z L ZE-> TRER.

63



