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0.10
0.00 -~
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1. HRBRT R ZE B O ik

Bl A SAR (cm) GPS (cm)
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62-3:k [ 7.2 5.6(3.0,-2.5,9.0)
KiEk R 4.0 3.4(-2.0, 2.0,9.5)
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% 17 ,'/#'?‘.Z-Z =k ll;\ga_ R/ p
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2007 455 A 0 HEEME HAMA E - 72 KIE
HBRDVE IR T AT T 200849 H 5 HIZ
AT 72, JAERFO KIEHSRO KR
80.5C, pHIZ 1.9 TH VY, Frohifss LUV
R TS BDIRIR T ADIEH LTz,

GH 1 OFRILTR LIS CEREL L 71
IRH ADFFRIE, 93%2% CO,. Hy 23 3%, N, 2%
4. 6% T A TO CH, 3 EEN TV (F ).
Fo, REIETEDN, 58 H,S BN &
. KIEHFROMESRAKITITE T O
BRBHHNDZ Enb, BS bbb hog

FORTHERT: - | R - IEERT:

BN

HE 1 RIEHERIEIR A A ORI

FNTCWBHEEZLND.
21 KIEHDROMEIE B A DfLAERRL
HEHH CO2 He Hs 02 Nq CH,
2008/9/5 93.1 Tr 3.08 0.07 4.61 0.14

KIEHERITEED BRI CIER 120°CO K ILHT A H LT\ 5. FO(LFEARIT. KRS Z R
<&, 00, & HS WERDITHY , BT T0% L8206 CTh D, £z, T/VH VIRHRIZHI S

RV A R A A) T, Hy 28 60%~65%& %< & ENDRHEE2F> (E2).

722  BFILOESRT A D LS

ey Temp H20 H20 ZER = H AR (V%) R AT ADRL (V%)
C V% HCl SOz HaS CO2 R Ho O, N> CHs

‘96/8/23 115.8 98.67 0 0.75 22.18 70.98 6.09 63.38 1.69 33.59 137

‘9717110 119.5 98.91 0 0.27 20.39 73.35 5.99 60.27 148 36.83 141

‘08/6/26 117.8 98.71 0.03 0.37 19.91 7413 557 59.98 122 37.19 1.60

‘99/7/5 117.9 99.13 0.04 0.26 24.54 69.05 6.10 56.62 1.34 40.56 148

HANLOIERA A2, Fi 0 HCL %3, ARLOWEEA 225 10, HCL,
S0, NEEND T L& R TR, SO, S A B L= 7 AR
NEFEND T LD, ATAT~ [4£AH CO; | He 02 Ny CH.
7RO IR KU ADBEFTTAK | '96/8/23 92.1 | 501 | 0.13 2.65 0.11
LPAmL, HCL & SO, D RTRA AN L [‘977M0 | 925 | 455 | 011 | 2.78 0.11
L Er BB TS, — ok | 986026 | 930 | 419 | 009 | 2.60 0.11
A, & Bk LB LT 10 2 L9975 91.9 | 460 | 0.11 | 329 0.12

fiE L. KT LUV HCL, S0, HS MEREESNZEEZ DL, E3IRLIEMERERY, K
IEHGRBIEH L CWBIRR AT A LR E 72D, 2D Enn | RIEHURICHE T DIRR T
AU, BFLIZREH 2 4 A & FRFIEE U C, MR G L7o KL AR E L= b D L5
25, Tz, LIBEEREWZ LD, w7 ~vHROEROTANEREEZ HND.

CPH, 288, KE)
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40°CH5 &, i FIEW#I 4 CO KB T 25 i

b,

/](?‘VIEI:IIL
5/28 | 2.6—3.0 mS/min  40°C  36C

9/25 |2.7—3.4 m3/min  42°C  38°C

WL WM & SIS X 2 BUK B,
CHLR TV AROREZRLE LTl ng
(F3). E—7 IR S TH0C, = i
5125 DN % B - TCHES O KIRITHT70°C
ERRFOR 2HEICETER TS, AUkt 100
MR TRKIREMITEBO Y —7 28> (¥
2) . 80
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(00]
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n

0 | 0
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&, BRI R 72 i B I RGBT E DK
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1R S5 FRATREIEE & 5t G InSARFRAT 21T o 7=, AT TIN5 14 (72
72 LPath48i34 » A ) OB 2R T — 2 X7 28RN L CT¥MEEE2ITo 7. &
BIENG, W OMATEEICB W TS EEHUE R ERE (Bperp) 281 kmAitkdH v,
MR B O 7O O THAERIZE U727 — Z X7 EI1X 5 WHEEV. 2 O 7= DRI R
EZET LN, AEAMERAZE IR I TV RnEZEZI LS.

Path 385

Path 386

1. AR

1 49"00'E
1

Path 385 (Ascending)
08/06/2007 - 26/07/2008

MEITEI -— (05 — WHEHISEIHD
[ T |

-11.8 cm 0 +11.8 cm
Bperp =-748m

B 2. Path 385D T-¥X. HIL- 7=(AHZILIZ R Hivev.

N
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Path 386 (Ascending)

10/08/2007 - 27/06/2008

WRICEI -— Los — HEH
-11.8 cm 0 +11.8 cm
Bperp = -860m

¥ 3. Path 386 DT, HIL- TofHZ IZA B

Path 387 (Ascending)

12/07/2007 - 14/07/2008

<ESICHEL-HEELZME>

Flight Directio”

BEISEDI -— Los — BREHLESHD
E IS
-11.8 cm 0

+11.8 cm
Bperp =-1163m

X4 Path 387 (2007/7/12-2008/7/14) OT-#X. H FOMAR TIL, BEILIZEERELZR
Tﬁ*ﬁﬁﬂzﬁ“EBﬂéﬁi == N1500m & EH W T2 O I *BE@L?‘:E#D‘J:@Q’FHT{E@
AAEMEA 5. 7 = CHEERIEME D NABEAL 28R 2 7= B 5
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Path 387 (Ascending)
27/08/2007 - 14/07/2008

Bperp =-1442m

WBITEDI <— Los — HEHLEIHD
I T
-11.8 cm 0 +11.8 cm

[X|5 Path 387 (2007/8/27-2008/7/14) O F K. X4 & [k OE S K IFH
ONAREALHEZIT > TWD. B AT R S 7.

Path 48 (Descending)
29/06/2007 - 14/11/2007

Bperp =762 m

WEICHI -<— Los —> MENSEINS
I T
-11.8cm 0 +11.8 cm

TR R AL

6 Path 48TV, B L, BB, ~LZ L~ INTAABZAGS L B
AR, LAPHOT—FREENTND OB LB H DR,
fifr 7 — 2 W2
2 . ALOS(PALSAR)@ JAXA
[385-900 (Ascending)] Master image: 2007/06/08 (FBD) | Slave image: 2008/07/26 (FBS) 4777 «+ 74 : 34.3
[386-890 (Ascending)] Master image: 2007/08/10 (FBD) | Slave image: 2008/06/27 (FBD) 47+ « 74 : 34.3
[387-890 (Ascending)| Master image: 2007/07/12 (FBD) | Slave image: 2008/07/14 (FBD) 47 )7 « 74 : 34.3
387-890 (Ascending)] Master image: 2007/08/27 (FBD) | Slave image: 2008/07/14 (FBD) 47+ « 7 1 : 34.3
[48-2720 (Descending)] Master image: 2007/06/29 (FBS) | Slave image: 2007/11/14 (FBS) 47+ + 74 : 34.3
[47-2710 (Descending)] Master image: 2007/04/27 (FBS) | Slave image: 2007/07/28 (FBS) 477} 1« 7 : 34.3

HIEE « ARFFETHVZPALSART — 2 1, FHILZENTZEBHFEMAE (JAXA) & K IIME A TG - @R 7 L —7 L odk
FAFZERANC L Rt S 72 b D TH 5. PALSART — & DFTAMHEITIR B EZEA I L AXAIZ H %
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In situ Measurements of Tide Gauge Response and Corrections of
Tsunami Waveforms from the 2007 Niigataken Chuetsu-oki
Earthquake

YUICHIRO TANIOKA!, YUICHI NAMEGAYA!, KUNIAKI ABE2 KENJI
SATAKE!, KENJI HIRATA3, MASAMI OKADAS3, and ADITYA R. GUSMAN

1 Geological Survey of Japan, AIST
2 The Nippon Dental University College at Niigata, Japan
3 Meteorological Research Institute, Japan Meteorological Agency, Japan

A large earthquake occurred off the coast of Niigata prefecture, Japan, at
10:13 a.m. (JST) 16th July, 2007. The Japan Meteorology Agency (JMA)
assigned magnitude of 6.8 and named the Niigataken Chuetsu-oki Earthquake
in 2007. About 1,300 houses were completely collapsed around the source and 15
people were killed. It accompanied by tsunami with maximum height (single
amplitude) of about 1 m at a tide gauge station at Banjin, Kashiwazaki city, near
the source region. In order to use tsunami waveform data observed at tide
gauges for source studies, linear and nonlinear responses of ten well-type tide
gauge stations on the Japan Sea coast of the central Japan were estimated by in
situ measurements.

We poured water into the well or drained water from the well by using a
pump to make artificial water level difference between the well and outer sea,
then measured the recovery of water level in the well. At three tide gauge
stations, Awashima, Iwafune, and Himekawa, the sea level of the outer sea
around these stations is usually transmitted to the tide well simultaneously.
However, at seven tide gauge stations, Nezugaseki, Ryotsu, Ogi, Teradomari,
Banjin, Kujiranami, and Naoetsu, the sea level change of the outer sea is not
always transmitted to the tide well simultaneously. At these stations, the
recorded tsunami waveforms are not assured to follow the actual tsunami
waveforms. Tsunami waveforms from the Niigataken Chuetsu-oki Earthquake
in 2007 recorded at these stations were corrected by using the measured tide
gauge responses. The corrected amplitudes of the first and second waves were
larger than the original ones, and the corrected peaks are a few minutes earlier
than the recorded ones at Banjin, Kujiranami, and Ogi. At Banjin, the correction

was a significant; the corrected amplitudes of the first and second upward

105



motion are +102 cm and +114 cm, respectively, while the original amplitudes are
+95 c¢cm and +88 cm. At other tide gauge stations, the difference between the

observed and corrected tsunami waveforms was insignificant.

Fault model of the 2007 Solomon earthquake estimated from the
crustal deformation survey data and tsunami waveform data

YUICHIRO TANIOKA, YUICHI NAMEGAYA!, YUICHI NISHIMURA,
YUSHINOBU TSUJI2, YUGO NAKAMURA, MASAHIRO MURATAS3, and
STEVE WOODWARD*

1 Geological Survey of Japan, AIST
2 The University of Tokyo, Japan
3 Asian Disaster Reduction Center, Japan

4 Kent State University, USA

On April 1, 2007, a large earthquake occurred off the Solomon Islands along
the Solomon subduction zone. The earthquake generated a large tsunami that
killed more than 40 people in Gizo and Simbo Islands near the epicenter. The
one day aftershock distribution showed that the source region was located in the
subduction zone where the Woodlark ridge system subducted beneath the
Pacific plate. Because of the subduction of the ridge, no trench exists near the
plate boundary. Instead, two Islands, Simbo and Ranongga Islands, exist
unusually close to the plate boundary.

About two week after the earthquake, the Japanese survey team was in the
Solomon Islands to conduct the coseismic deformation survey in Gizo, Simbo,
Ranongga, Vella Lavella, and Kilimbangara Islands near the source area of the
2007 Solomon earthquake. A whole island of Ranongga was uplifted by the
earthquake because a large area of coral flats around the island was now
appeared above high tide levels. In Simbo Island, located about 20km south of
Ranongga Island, we found small subsidence. In Vella Lavella Island, the most
part of the island was subsided except the most southeast tip of the island. In
Gizo Island, the small subsidence was found along the most part of the coast.

Using those crustal deformation data, the fault parameters (strike=315
degree, dip=35 degree, width=40km, length=100km, slip=7m) were well
constrained except the fault length. The depth of the shallowest edge of the fault
is les than 5km (at the ocean bottom) which is also well constrained. This

indicates that the earthquake was not a typical interplate earthquake which
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ruptured the plate interface, but a splay fault type earthquake. The dip angle of
the fault is too high for the typical underthrust event near the trench. This may
be due to the subduction of the Woodlark ridge system.

The fault length was not constraints using the above coseismic deformation
data. The total size of the fault model is estimated using the tsunami waveforms
observed at the two DART system (DART52402, DART52403). Comparison
between observed and computed tsunami waveforms indicates that an
additional northwestern fault is necessary. The fault parameters of the
additional fault (strike=305 degree, dip=25 degree, width=50km, length=80km)
are assumed. The slip amount of 9m is estimated from the tsunami waveforms.
The total seismic moment of the 2007 Solomon earthquake is calculated to be
2.17 x 1021Nm (Mw 8.2).

Near field Tsunami of the 1952 great Kamchatka earthquake

Yuichiro Tanioka, Aditya Gusman, Yuichi Nishimura, Yugo Nakamura, Kazuomi
Hirakawa (Hokkaido Univeristy), Tatiana K. Pinegina, and Ekaterina A.
Kravchunovskaya (Institue of Volcanology & Seismology FEB RAS)

The Kurile-Kamchatka subduction zone is one of the most active convergent
margins which generated many great earthquakes. The 4 November 1952 great
Kamchatka earthquake (52.75°N, 159.50°E, Mw 9.0) is one of the largest
earthquakes in the 20th century. The slip distribution of the earthquake at 11
subfaults shown in Fig.1a was estimated using tsunami waveforms recorded in
Japan and the United States by dJohnson and Satake (Pure Appl.
Geophys.,1999).

We conducted field surveys of tsunami deposits on Paramushir and Shumshu
Islands in 2006 and 2007. The detailed tsunami deposits and topographic profile
were surveyed along the A-A’ line in Fig.1b. The limit of the tsunami deposit
along the A-A’ line due to the 1952 earthquake is shown as an open circle in
Fig.1lc. The tsunami run-up simulation by solving the nonlinear shallow water
equations using the finite deference method with moving boundary conditions
along the coast was carried out. The topographic profile measured during the
survey (Fig.1c) was used in the tsunami run-up simulation. The ocean bottom
deformation was computed from the slip distribution estimated by Johnson and
Satake (1999) using Okada’s equations and used as the initial ocean surface
deformation.

The result of the tsunami run-up simulation is shown in Fig,1b and 1c. The
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computed maximum tsunami run-up along the A-A’ line shown in Fig.lc is
consistent with the observed tsunami inundation based on tsunami deposit
survey. This indicates that the source model of the 1952 Kamchatka earthquake

1s consistent with the tsunami deposit survey.
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Fig.1 The result of the tsunami run-up simulation. a) The fault model of the 1952 Kamchatka
earthquake from Johnson and Satake (1999). b) Maximum computed tsunami heights along the

northeast of Paramshir Island. ¢) Maximum computed run-up along the A-A’ in Fig.1b.
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HOWVITKENBREZBEENR LD LD L, TOEFIIRLNATEY, L
b OEIRO % < IFHER O3k 2 H T2, EEBRICIE, B3 GE O THUE & [F]
REOREY 7Y o 7 CEMGZBINT 2R AR BIZE A ETOIL TN,
T 2T, HANBR BN W S T AESME LT BT, BRI S JGENERR I AL
ST, EFOXIREMBERNH VGNP EADDAN=ALIONTERLT.

(a) JERLS

KIENTHRAET DBRHESS, KB OB K 22 RENEIZ L > TE
R (B Y R) WRAET D, EBHGITHER LD SIX2NCHE S BT HDT,
Z DN H ER 0 ITFERINTE G D origin time 2525 Z L1725, B Y BIAILIR
ZEIS A T 5 DT, FOZEMAACRFRZA Y, J1IFEEORIEIC S 72
B5. BIZIE, BRICEDRESTDANETONT A R—NNE-T, Bx
VWG DR — T R 203N, RIS, WIS D 52 b0 AT 22 R IE
IZETDHMNEIINTH D, BIEBE 2 0E LT Sasai (1991) OfEMTARZ IV CHHH
T 5 &, 100 bar FREEDET)TIE, HIFF S5 B VY EEKITMmMO T/hawn., IR
%X, JENPRPDE T IUIZEENIGITKED Z < EFICR O, RET DIENIRD
RENHETIZON THRICENDIMIGIT/NE LD, 2720, BEEROL DE
r— I X DRENRROB] & M LR (Sasai et al., 2005) HIERINTEY, K
TR RBHPLEIZ L > TY —RILESLK 2 & T, R TRER LS RICET 5 A
REtELH 5.

(b) JGENDOARBENCNE D # A TEHF

HERREEY O R CHEBRNEE T 5 EFEEBENNETH. AN MIBEERTHD
DT, KEWN TEE T IHE v THEENT 2 AL ML, vXBIZHE-> THEME O
EEINAELLZ ER#FEENS. 2720, BitmE v b ETldkE o <EEMEN
KbhbiLA7ED, ZOMERELLIDIL, <7D EL2IITHrELTE 5T, ok
MEOWEEZETHHEIRBONDTEA D, DFEV, AR T A 72 8 R R
FNEI, WHREOBENI > TIND T HFICBEI T2 & Ebhd. KERDA T
— & 10 m, BE/IOECLHLDOELZ 1 m, HEZ 10m/s L T5HL, EE
T 10mV & RS D, ZORENE, WEmELY To AL NTEKESIND T
W, AL EICEE S OEEARERL— T A2 KENICOL D2 EI2RY, KEDOS
MNCITBEERBIRZEZELRWEAS . koT, ERBNTIoBEBEEZHRET 5D
IREE L o s, T, oY Lr /A RRRERALV—TICEDHBEITE D THA S
. AVROHEFIEZ 1 Qm & LTH, ERIEEAE mA BEIZLM 26T, #
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NI EAZBMBERT— ALY S 1X10° Am? OA— X — L REL b5, =& 2k
BETYH, BGALE L TRET DN TESL7E459.

(c) Fim#EhEBH S L O Rapid Fluid Disruption

B AR EICER _EBNERESND Z LIk, EROMICFEY NET S, Hik
MIOBRVDEEINDZ EICXEY, WO FHIZHR> CTEMENET D, TR
HENEHREO T, WHEMEFIER TS, FHIR KO BRBAL R D% <
X, T OB E KB L2 EEM & LTRSS Z L%, v~/ ~DHE
MNIZPE D BUKKHR R DR EIZ L > THREMEF N BB T LI T0HD (eg
Zablocki, 1974; Hashimoto and Tanaka, 1995) 7%, Z AUIZEERAIR WRE A &7 — L IZ B
HF550THY, ~7~ZOLODMENZL DD TH . AU iEBSR &
IRV Z, BEIICPE D KEPNIBRE CRENEM BN RET D0 E 9 TR S TIERIAT
b5, b LB NS ETIE, KEEZFLE LR PR OEAMN AP S
5.

—7J5, Johnston et al. (2001) |FiEAED AW 72 KA & D W I A 5 B 77 B IS 5
H LT, Z# % Rapid Fluid Disruption & FrRL7-. 1% 513, ML EAIZKEZEA
LCRMICRIb S, TRICXVERICET2ENMELZNE L. H50OERICK
MIE, 1kg D H,0 12X LT 10* C OBMIBENE Z 5. KIEN~ 7~ ORI [F
BOBSNEZ 2008 9 IRAFEN TWARWA, KIBEN TR H0 OFia L,
AN SEFRA~DOBEBNEZ 2251, RAICETEIA =0 VW2 D, <=7
~DOWEHIHRE 10°kg/s, BRKE1%ETDH L, BREIT 1A OA—F =220, B
FHRETCH A D . Wi CEMOBENEZ S35 L, BRI THAmD FRET
H—5T, SN IS S D OT, KIEN TERE S A RO R
TR & L BICHET L ENTHIND. ZHICEY, KEEHE THRE I
BN 2N ET D AIREMEN SV, [RIREIC KGE UL O HEE AL 130 5 O Hi sz %t L CIE
AWNWTIHDE S ZZAD-> T HHICHEK (B WERED) 752 nFvish
5. —HT, BWOBEDO N T v H—— N ThDIEHY OKKRK - k) (TR
WS DOEM AR O THRICEH T2 221025745, #iETRKEL LB
THE, TNEHENPDODDZENTEXDENE LRV,

(d) KEAND LRI 5 ELHEA

AT O FIEDN R Z 5 &, KB B RNEMRGIRS T A ICHET 5. @Ak
8 JEDITA B 2D EER 7R BAL AT (BIREAL) MBIFAE L TWHUE, KiENO K
PIBIC L » TERBNEN L, HIBMOZ(LE LTSNS AREERDH D, &
T KEOFIZRE SN D DT, BT O I KB DO EICHRET HLEND D
7259,
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KIS DKRERTUT & 2 RAMB IR H T REME DR EY
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KW A DWFFE 78 TlE, KGR ORI EZFIH LT, KUEEICIEEND
TREREE A TR T DS ENILAITORTWA, ITETIX, CCD I A 7 L s o
Sy TF T4 NE RN SO, B AT HFEMEI LTS (Mori and Burton, 2006) .
ZHERRED Z & DR[O EFRIMR DO ZFIH L TEILTE RV EE L.
Fexlx, ZHNETHRI CCD ¢ Fa—F T INIKE T 4 VE B AEDLE T, KER
2 X DA D FEER 21T - T & 7o ARk Tl 720, 820, 940 [nm] (SR 25 &
HZENDP-TED, 20955940 [nm] OWINAHKH KEW (Fhxr ODERIZLN
X, RIRKDGEIZLDEENEZRD 970 [nm] 1. K1 28). EEKRKE R
M2 ETRIEE 22 D13, RKHFITHIET 2KERUT L - Tl Z 2N & g L
T, ERKEZDOBRNPRHFTRE/R LU H LN EINTHS.

FT, BERKETVEZRELT, KPR RRITEZHMEETHEBL TS LHET
I EDRREDOWINEE Z 2 DA  BiES -7=. 970 [am] TH LRV, KIEFM 70 £
PLE (4 20 FELLR) TiE, H,0 OYEFEMEAIIRAREE T 50 [mm] 2%, A
FHDIOFEL EN KK THRININTLED. 2D, KEEEIFRITASANMA 5\ o
BRIZIARAMETHDL LV D.

I, ERAKELRDOHFHELZ RIS > THDH. FRIZTE RO B R E S
EEZ, KOPDLOKEKENFEE Q L95. EHTH2RETOEK ERE r,
EHEL u L T5. WiEfEEZ 4, KEAXIREGEEZ v, KRB LUK (KK OFEE
Ep. BELWPoyw&T5. EMRTOKDERd (RIBHE) X,

S 2rup, _ 20 20

o Aup, - Trup,,

EERTLENTED. 0=100[kg/s] (8,600 ~> " H), r=50[m] , u=5[m/s] ®
B TIEd=03[mm] Ths. KEFAZRLLILEETYH, ERLIORKTKELRD
JEA & e LT 1~2 % FREE L2720,

2 DAL E KB BRI O W1 215 TIT - T2 EBRIC KX, EH 10
[mm] DAEKIZ L D ARIMROULER T, 970 [nm] DA TKI40%THD (K 1).
- T, EFRLONFHIESA 0.3 [mm] OMEXUTK L TIE, HFEicxt LT 1.2 %D
KOBTFNFIAENSD. 820 [nm] X° 720 [nm] OWILH 2 H WA, 561210
SO 1 RBEOEN LN TERN. ZhEaE CCD I AT OBEEDIK T E LTIRL
HZEMTEDLNE DN ZOFEOKRGEELAT D, FEERIZIE, KRIKEAKDD
HLEXAYELRELEZXL0T, FHEELICEmLWZ ER BN —F,
BELTHERERETHZLICL ST, TRl E DEREZEET 2 2 L IXATeEN
H L., 5%, 74— )V RCTEEEREITO TETHD.
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FERT L O KPR B 2 E BRI E 2 D%, FEEHEICBE L - AEha
FWIET AR ENH DD, AR OV TIXE LB R SE o+ HiE I
L DBACDRIER BRI E LTWD. > T, MBI IEZIT DRI HIER S /2073,
B R CIIA EIRIER R TH 5.

b DRREOHEE 24T 9 72T, ARHUS D B R IRF D K S22 8) 5 [ IS EAS
5%@@@@%&%mbfﬁék,m%$uﬁﬁfiﬁwﬁg&m&EuT@@w
ﬁ,M@km%%%$Mﬁf IFEAEBIL L TRV ERDbNSTZ. LL, ff
Z PRIV 70, EEMNRERIIIT X o7z, T E IR T AR YE
%ﬁ—E%%@@%&U%@ﬁﬁ%%%%%bﬁf%iék LTFTOXE B2 H
5. KB OXENITHATILEIRDBAES 15 > 7203, 19994F K 0> & HLET L2k
E LTI, IGEMEMICEE U7, 207z, WG — ILEERIZHIHOAR & 2 D% DI
MR HENHERA LTI BHE LAWEEINRBD SN hoT=. L, IWEHTIX
EERIC— 8D~ 7~ NAJRE LTERY ERERFL TS, <7~ &L 0
R 5 D UVNIBUKRIZ L AL ORFFIZ L W IGENE Z 577, #IHOZRD &5
Sz, 207D IERL AT TCOABIENEN SN B2 60D, 5%,
5 i iR L B U 7 28 B A MR L AL OB A E R OEBEV ENOHEE LT, Mk
EATWERNBRO T — % % AW CTHERTILOABIM OZE 2 5202 L, PRI
ZOEENFMEITS TETHD.

GPS i X A gL o HiE 2 $51(1997-2000)
W, ShAREUE
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2007 4 9 HIZ, WAL N O v
=5 kT, GPS BMET-7. wm |© i

1%, 1997 4 6 H RICHREETERI O — OEFREATR
Brd LTIToTWA. A RIOBI S5
Z, K 1ITRT. [FEESHIC, EHPR
IZX-oTH GPS Bl Z b TE
D, FOT—XDOWN, 1997 FEOBLHI S & i
e B R HL T OR e
AR, K IRE D B IR T

WZHOWTHE, E o7 — & % # H
L7z, RN KRS ©

1997 FEDOBLANEZ < DR T, WM102

(6 Fv o x/b, 2 BITZEH 2N o LHmBAY
T, I R U 7L 40008ST, K | S Pacific Ooean
72 GP-R1 bfEH L TW5a. 2007 4
OBRTIX T A H7 SRE30 & -,

HEIZT 4 Y 7 Ski Pro AW TIT-7-. 13 S5 78 Hfirdr, iR
OBPNZFBV T, ambiguity 23 fix SN7ZD1F 24 R TH 72, 21, EIZ, 1997
E@ﬁﬂ_%thMm2ﬁ6??/XWT%ott®,ﬁ@ﬁ_i@,%%bf
W72 GPS i E DA DbENREL -T2 iz k5.

F70, MR O/RICIE, 2003 4 9 HIZ, AbiESEKICEELE K LB

ERBELTEY ZOREZ I LU 7‘73% X7 B2, [E L HER B A AL A
D ERE 2R L TWARWD T, TEOEFIEE RO S IR — R TE
FIRELT, MIEREZ RO, KA OEEMIEERTEK > T 22~25cm, LK
4y T-6~-9cm Th o7, EHREOHERITIEMOFTMERESICL > TERRDN, K
KTH bem Th o 7-.

ambiguity 7 fix &7z 24 HARIZHOWT, ERROHIEEZIT T OLEEE A D
k,m&%@%ﬁk%mu%@m@-m%-%m%@%ﬁf@,%%@ﬁﬁ%%w
IZHRIp > TV D, WTEAKOFEFOL 5 2km OE N O HHE ) 5 TZRRAG ) D 22
N CH D DITxE L, ZilliEdFEfR &k ONUTE & (L, UJH’E& m%%r’r*»&%n’%
IZBWTIE, IFEEm2F8 0 HivTe.

FRERER NG, EATLO 1997—2007 FOLEEX, LWTEfHEOEWY —ZIZ LD

ARMEDEEY &, X0 GO Y — 22 X DUHEE DO EB N HEE S b . 78 B o
24 FROT — X TOFERTH L0, EMEMITITELWEEZ SN D, FEBRYA OIRF
DHdHoT, TERMERTIHLOVE LS, KLEMARSEHFENRET LT —
ADALE & EREELEDOHETE Z R ATV D, FRICEE Y — R 2OV TIE, AkEM:
DRELSELMETET TR, HBHTIE, TOMEREZED THRRLETETHS.

GPS#lll|7 — 4 it L T 7 & o /- H BRI BHLE L EiF£9.

Lake Shikotsu &

\/MREo

KTR TR6
& °

NSK
o

1 200749 A ® GPS #H| SE &
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Fiu #
HERT 2 2008 MR KIZ ST L 7RI LB
wih

JERTFEE T 2008 4 11 A IZ/INEK B FEAE LTz, MEAIEENX 2006 42 3 HLSETH
5._@F@ﬂkf% KRN HERENERNE E D V), T E ToORE &It

B ORFEAFED Bz,

9 H FTHICHRAE LT OB R ETEEPICBEE R REAME S 2052 L3 T
XMoo, EARTHO 11 H 16 BIZHA L7 K LU ENC B 72 > THEAMZE B
EH 2B FEEAOBHS ONT TEBIEN KX <, HMEFHOMEE T midLTE
ERY TH o AP OB FPS THHOT 0723 6 IUTE EAR Y OFEEIFED &
AU, ALVERI OB A MEA Tl 2006 4 & FERIZIUTE T30 OB NFE D BT,

ZOMEBEENE EHRHTEIFREEZ D720, SWEOX A TR ry~F
KODOETIZHEL, A4 7DMEx, RES, RIEELZRNBL 7+ U — RtA %
1To7l-. ZTOME, Ll —FMEAFMICHO T4 47T, BHlSNTLHNBRE X
FTHATELZ ool

/ T
ﬁi-ﬁ:ﬂkuonw)f'aﬁa‘»w
L & :1.0km, KEE:200m x 200m
'.iEr‘) N125°E, Bﬂnlliﬁt

Apparent Displacement [m]

]
|

H@(L)MW%%H 3ﬁﬂﬁfﬁ%ht*¥@ﬂa£%

D RLINF LS & DIREEBE. () ERZEE) 23 BLAL 72 IF ]
A& DAERLBTE .
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2004 5 E M ILERSE X O FERE

Hi - BOKHUEN

EMILIE 2004 £ 9 HIc~ 7 ~MkZFHBE L7z, 9 H 1 H 20 B 02 5 O A DO
KL, MEE KO E 3,500 — 5,500 m £ T EF L, FREALEEN KT ST,
D%, MAIEENI—HINE 722, 9 A 14 B ONERILL, 18 HE T/hH
R K A 2R VI L=, 2 D% b 2004 4F 12 A 180T TREIR 2 £ 5 /NRR 720
KEMYIK LT (G5A - fill, 2005).

9 H 1 HIZHAE - 72ME KIS » €, B KRFPHMEMEF CIE 8 A T LY
ILTE K AR TR M ER 2 =7 L—8 A2 Ef LT, —EOTEE)NC X
o THUHBER & 508k K ITBERR, BEJ L7=2Y, IUTER O OBMNFHE L 7=k o
—& (4 @RS TiE, 9ﬂ175@iﬁ®ﬁﬁ%ﬁﬂﬁé’k%f%t Hhobd
WIE K NIER TH -7 9 A 16 H OHERFLEIZIL, 2O B DA X2 F
D HALTE. T DI wéﬂt%%MﬁE@%@ﬁﬁ(%f AR ST
EXHEET DL, ENENDA N MR (KA BSOSO B IZIRIERS
LTCWDZEDPMERTEL.

HERFEOFFEZAMIE L, @RI 2 7OV 2 OB A #5 < &, ISZRA <2 |k

XK OE T OES 2200m %2 BRETHBRHECTH - L HEE I L.

2086 \

L

1000m

2600 - 20

2500 |- 2 ~. 10 o
pago |- <1 S Ty \\ ‘// \:>;'<J :(n ops

2300 - UE-Type 233 \Z:,-. :\2'-"/ o = \ | )
200 oS N
2100 - s ﬁ.\\

FOOO - —

Fig. 1 P &R OIRBYBUS 2> S HEE S 412 BIROALE.  [HTEK 1 AL OF%E S 2200m 143T
EEZLND. A -l (2005) T?&Eéhtﬁi@ﬁﬂﬂﬁi{ﬁ@@)ﬁ(ﬁib HRORHES
HEINDELI THDLD, BWEEmT DITEDREEIT 2.
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/IR B

SAR BBEEGR~ v F v VY FiEx AW FE - 1U)114 HR O M BT
KR s, mEBBE T, R EA AR 3
VALY K2R B AR TR 1 4K S 2 Y

AMFFEIE 2008 4 5 H 12 BICHAE L-HE - WA (B #HERIZAE S Wi
BOMEBEENEZ AR D L —4— (SAR) T— X OfEfric X v it L, WrlEE# o
WEEITS T TH S, W)INAH PRI AL E S 5 FEM (L TRA LIz ARHE
X, AREEREIDS B R T o8BI SN EEZ2 R cH - T, EZTED X 9 ITHIEE
MHEST L7 O FEICHE S, 2T — % 2 W Tm R BB 2 = o4
[CEERRE 2D Z RIS TV, RSN O A B A i 5 T
e LCTiE SAR TUWHRNT B 27208, AHE W EE OB AR N IEF I KX
WD TWHENE L < B LT fEIRAS IR Y, Wi i o AN 2 15 T 7
WEWS BEICER Lz, £ 2 TA— MUVEBEOENME 2 FTHEZ: SAR 58 H (%
v F U PEERMFEICBWCEA L& 2 A, Wi TR DM LN Iy Hi % 4
HIHIC 10em, [LIHUIT 30-40cm FREE DFEE CHEST 5 Z LTI LT, WiEHIC
1> TH) 200km (272 > TENMDEET L ka2 5 A 2RI hIE S 4, i
DOWrlEg & O e HFEM (LT E A 2 AT 2 TEWTE O © HALIIFTEIZB W TEL D
BT L E 26T L. 2R EORIEN EREICH G Lo
SAR 7 —# LR THIO THR LIZAR TH 5. AWFZEICEB W TH DIV R RIE
UTFOXrIcEEdbnDd.

1) BEMILITE I - TR 200km (272 0 ED MR B BER 2 L-. &

NEBE XA W DAL E & FEF IR CH D, Wi 2k 27RO 5 5,

AT C R 7= DHENEIT L 2 &R S .

2) AL O AL BT R 7= 2 i g 2 s R L 7=,

3) Au)NWrE O AL B IX AR T ALy OREE DS, B PE R TIEARLT L & Wi g o

iy 2 B TR EE S R S v, BERT LT O MUE FRVEE AR T b & 5 L o

MAELICWIEIER N 7 A MEE TV D RTREME 2 fafi L 7-.

4) ZREWEATTIZR S8 50km O WWr g 23 BB L 72 TR0 NEfT L2 2 & &

R L.

5) EEIEWIED 1> Th 5300 — LW E CIEAERETIR O b dr o7z,

6) FrEEIT I OEN LS B m B ORI 2 B EH ) 4 X CTELE&N 5 RIENR

FE LT, BNOZEMANY — o OHFEE ATRRICT 272018, M4/ A ATk T 2

JEBE Ry % 7 4 v Z Y ZRVBRIZ X0 B S D B T AR AT B R A B LT
728, AT Geophys. Res. Lett. |2 453 < 417-= (Kobayashi et al., 2009).
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SAR 75— % % RV 7= 2008 FEA F - ‘EIRAEEHIE O MR L B fiEiT

AR B, mE B —RR L, RR OIEAL, MR 5T
VAbHEiE R R 2B B AE AT FE e B 2R SRR 22 BT

AWFFETIE, 200856 H 14 HIZHEA LI2E T « BHIPRERIZ 1 © Hirk A 8 2 il
ML, WiEET VOMELZHAATL., AR T, HEWREIIETE L TH
PEDMR NGRS IS 23 0 InSARMEAT D 7> b M F AL D BIRMG 2 JERF T E I o 7z
O, SARFREMIE~ v F o TIRIC K DM bIT o 7. ZORER, ZEBILSREIC %
L LU b OEB O EEB N HEE S 4, ARWTE &2 & oA M RIS T L
Tl NI, oG o N HmIT, UTOX2ICELdbns.

(I) InSARFEHT

1) ZEB L HEE OHEE HENTE 2 13X & A CHREOHEBIZIAN 5 TR e 5. T
P AL PE — B R O N A E S 2 R IE T 5.

2) RFAMOAMMAZEIZES OB ONHEAEE L TRY, HEHE R
NHEIT L2 Z RS T,

(I) SARSEE |6~ » F > 7 it

1) InSARMEATIZIE W TR T2 88 I 1 D MR BN 2B+ 5 Z LITHPI L.

2) FENIHEBICEMNAET HERN2IAR, MALIZE-STWD Z ENHER I,
N HIFIFIFE T & m TSRO OB RIS T 5.

3) ERHEBIOFHRLENOEONT-A 7y MERIT, BIREGTHETA— b
N —F—DFERNGI SR SN EZ2RET 5.

(I1D) WrigE7 v

1) ZEELRBICET 2EHBOWE (RET NV TIESKOER 30 FE)
N, R6mOTRY 2R LiztfEans.

2) ZEEILREEICHE D OWrEiES) (F3) MHEE S, L&EWIE % & Tl HE 72 il i
DT LT Z LR ENRD.

2R, RBFZEEE U THE LN iERIL EPS e-letter (288 S 7= (Takada et al.,
2009).

InSARMENTIZ & 5 A ERILILHEVE R 2B DR H
AR s, RO, SR B KRB AE

ITUDIZ . FERIILAEIT 100 £, 121F 20-30 E[kE T~ 7 ~ 0w K IE8) 2 3
Hé%@%ﬁka%é.%ﬁﬁmu%&%Xﬁ%ﬁMQmmm)_ﬁ%ém5m
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HIETE R— DO DR CTH 5. EAFTOW LW HIEECHIZ A 8) TH 4 e HER
ILTH DN, EARIEEIZBIT S R— 20BN ESRMGET 2 2 & b A% kLD
D1 >5Th 5. ZivE TR~ ORHIERNC X - TILTEE - 2000 40 Kk 1k 7 &
DWFENRESNTEZ, Ll GPS C/KYERIEZ & o i FRIsE <, &)
DZEMBEMEN-OLEBOEN Y T LR TE 2. £72 JERS-1 12Xk 5%
InSAR fRHTIZ K » THIERE & T DZEMAAN U ITHME ST 722, 221X
< F£ 72 2000 FEME A LIBEO LB I 2 DTV, Fox id ALOS/PALSAR 57—
& % T FUENTIZ 20, 2000 MK LUREBLAE & 1T L T 2 IUHE ME Hige 28 8 o
BHIZ AT LR 21T > C& 7o, AEFEITH 722 THLEER L O GPS Bl % £
L, JOKBEOEWEREZGZ. 8 T SAR ftricix I2nbh ) #B#Eo
PALSAR 784 L7 SAR 5 —# # /=, 2006 tELIBEHER I ZRig Lizy—
DOHFND, FEEMERWTZEGR T 23U T 21T o 7. FHLEIZ Ik
#OREEZ LIZER I N DEM 7— % Th 2 [E LB EMEH#X 10m A v =
HAWTHIEONRZRE L. AEFTICIE Gamma VE— e 7 (D
Gamma Y7 b =7 & H\ .

FER . O LT TEED RS S, FFIZ 2006/09/12-2008/09/17 O F
FEHLE O BT TILIEF I BAF R TS b v, fHrofE S, 2000 4k 0
g, UTEAMERPN, 3 X ORI B W TH B R IUEE R E S 2 925 2 L2
FED L7c. IUTHIR O Z BN I/ MmNIZ R E L TR Y, IR RIRIZIRN D K 9 72 A H)
IR B A7 0. 2000 R FISASIIVE Lk A RE & e biEk AR 2 Gt Z &) o
HENMEGR TE, BANCHEKZBLE LUK OBEOEENAKE V. BB 2
AERE O BLIN I T, 2000 4EME kMg, ILTEIE, 36 K ONMEFET LT L€ i K 10em,
Tem, Sem OFEARAR T 6 BEEE D (3 &2 7~ 3 AfRNT CRER U2 fiftr 7 — 2 771,
TEEHLE B PEEES 45m & HEE I, DEMBEDOREZIZL A EZITRWTZDE
OBV R TH D, Fex TS HI2 200845 A - 11 A LTEE Z F.002 GPS
B Z 50 L, AiEloOBH (2006 4 11 H) o OEBELEZFH 72, Mgk LOFH
BT ecm OEBPBRI SN D —JF, WEOBH A TIILHIZIEErT, &
AN L TEAMG I JRTE LTV % InSAR OFE S LM Th - 7. 28RS & b
ETFE IR AR L, KERY FOVIZRAERfTIL 28 L7=. InSAR & GPS &
ORNZITFBLAS L B 1-2em FREDOZE LR ST, Ma XA 22 80H& L 2o
TW5. UUbEDX iz, InSAR B LT GPS fi##HrIc & » THEAENBE R — L DERKD
BRICE A LTz~ 7~ OUEMHEEEIN, BAIEEE b HFEREGE L T\ b Z L3l
LNz

VR TEZRAWEERSOHE DR
INBR N

IXUHIZ . #MEREEICIE, U — MEEERE ORI AR E X 122 TR & 7p 28 A
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F—VDINS IR EEINBIEL TV D, L L) b ERICGPS E ol — & %
AWCELREHTT D &, TORMEE L RABOmE Z@uIchitT 22 &%
KGR ETIERW, KEBGEZHET H2FEE L TR EANRT 7 v —FIF,
KB EZTERE T AREER L CKE AR EICEBEEZFRET 2 TIETH

L. —fafaE O TCiE, RbEWEMMBECEEZREHTE L0, EE

(XA BRI BT AN e B L SlCR B IR T L E Y, BT 5 = A5

TEARELEDLER Y KB EBZT0 BT ERNERSGEN LIZLIETHD.

ZOX ) RBEELEMZ DI, TIVE TER & 72 22 [ T AUER & F1 20A A 72 FHED

BRI SN TE7, Lo LAt Zind o FEIERICISRES 2T 252 LN T

X5 =T, ViBBIZHEVNESRZEMA T — VOEBNRNEZHEINTLEY LWV D

AR D 5. AR TIL, RBERZERMENLEE LTHLND 7 U X VFENRE

LA HEET HBRC ERERIBESICKT L C EOREFRICHIET 2 A2 MRGET 5. At

ZECIE, NLTHICHER LT —Z I L5 8UET A b, & - EIEE O E 8 3 H 4

WCEITLTWA Z ETHLNDBEEZT A N7 40—V RE LIERBEESOHETE 21T

2.

BETOT R MFE::  #HTICiEYu et al. (19972 & 2 GPS/K @ fET — &

(1990~95%) ZHW 5. 0.2°MICH FRZRE L, &RICIiT 28 - b Ak

FOKYEEZLZENZENT VX TIETHE LI, EFE3ROT — & b B

ERNT S, Fio, Te—=0BREIC L ORI SAME» O B E L ER

£, Shen et al.(1996) D HFiEIC K 2 ZE IV LALER 2 W T2 BT 17V, 7 U %

UEICBIT D HEERE R & iR U FER OB W EREET 5.

fEam . AMETHELATLKERIIUTOLIICELEDLND.

1) BHEMRETD LI RRREE 2 EBRICHEE T 2120, (/63D ZE/M i b L %
B3 FEHT FIE N B Tl d 203, FIBLALEL D 7= DI A r — L D/NE TR R
FTEE Z YN CERWR R EROZ LRSIz,

2) 7 VXU TEERCTEHEETIE, = AME AW EMRT L0 ZE L CTRRDZE
AEE Laeno b, MR ZREZE SRR T %,

3) 7 UXUTEERACTEHEE TIE, fEkoEREOBET LI LI TR T T,
BELEELGEZSDT-OOT — 2 OEpIEEL FHANCLE LT, BEMRE
WT — X DXL EHEFRTE B LWV ) BT LS.

UEXD, E--HEEOLHNRET Z2MBREBGL2HET 72012, 7 U F

TIENH N2 TED 1oL U THEET 2 2 & 2R ClIRd 2 EnHkiz. ARiF

ZEDFERIT, 2008 4 AL iEE RKFHERY BLEF R s iS ICfE S TV 5.
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RA &

E IR T OMBIEBNIC A O ERIBAR OB
AR E, BRARE, MEER, EHES

ABE KFClE, 1996 422 H L v ER o] (NIJ) B3L06 AH 20 1 (ERM)

IZRBW CHIBMN AL X 07 7 v 7 27— Mg T X 2 il A B 217 -
T%t 2000 4 8 HIZiE, ALipERT: & B AT RERR 7 v o 7 ¢ THAFSE & 8
[FET, RE (NMR), FEE (AKK), j#tg (URH) (28R ELZRE L. ZOH
BHIE ClE, ZN N OHIRIZH 2 AFE R FOME - HEEESENIET & b 5~
10km OFEEIT- 2 S, GFF3FEATT D, AWIIERT D 2 FIIZEER (KBS 50~
100m ) ZEW=., ZOX ) ICEEOBMLEAE Z&I2LY, Bl SR
BRI 72 BB T D OPHBRIIRIAN Y 2 b S T2 B TH D O0ZHWTX 5
EEZOND. FT-, FEMR, BT Im ALOME CTIHATIC 2 AT OB E, WO LH)
NERILTHHZ 2T oy /7 TH5ZLICLD, HarOEMIZEVIBETD ) A XZFPH~
HIAH XD LTe. BHBIC I 28NE, BULERR 2 5SEaE D TiT-o T s.
BEIL, BEIAR, HIR1ATHS. £z, WIRIIE 12 BICT7 T v 7 25— NI
ZExE L.

2002 4 6 A L0 K1, FLIRERE, =z 0 LBUET, F7=, 200349 H XV 1
BUAIFTIZ 3\ C, VHF # B AR R & MR A & OBIMR 2T D80 2 Bidh L7-.
FHENOBIRIEIZBNT, 1E L OB D FM BUERN S OER 25%E L, BHOGHE
TR TR ORA LT G2 fFE CE 5 L9 Bl A 1EL Z L 2D I LT A, 2003
8 A, T EAFEELETC, HiRik, AL, 2R, UL~ iRsREE, VHF
EI ORI A MG L, HiFE L 2ot b OBRELEOBURICOWTIHNTN S, B
ILARIE. T2 = 2 M5 7 7 ADOHIEIZ W T, ﬁ%mﬁEw@&%zw%ﬁﬂﬁﬁﬁ
FL’Cl/\%)T 2, MENEZ 5 1 — 2B O BRI E TO/IZEENET 506

ﬁ%<ﬁﬂéhf%@ Z OHE O HEE DT A FUO<ﬁk9ﬂﬁﬂ%@®Tw
5.mm7$F %, 20 LITFORME, B, ASICLBIRELREL, THFEORT
[FIRFIZBLH T & 2 ATREMEIC DWW TR TV 4.

Tz, ERHIKOE R, R, ER, BrETIE T e N UDENC X D, 2RIBLI
PTHOI TN D, IREMWHIEOR, IS L DMK NET VitE EifB T 5,
FIHRAHIESCIE ARSI A2 2006 LSRR E L, £z, AFEE TR IS & 81
SREHER Uiz, EHHIR CRE e BN Z 2BROHERN OIS HEIZ LY, [EREER D
FACNBZY, ZIUCT LD BN BIHISI D Z LRI NS.

Hh P A HUR O LLIR GG
FEARE, BRI, RABKE

WEREHIE N ED X O RED L ZATEBZ o TV L DN Eiil~5 T LITHERRM
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BThHY, TN Bt EOmNOIET 572012, WA WA IR A il T
F & LTMT BN X o EEEZTT> TV 5.

ARAFEFED S ILEIZ BT D EEF CH TG Z 57018, AFFREE g (X%
W—A8EmE) <o MT 82 BAh L. G G5 72012, JRHE MT 8
Moz, EEH MT (@HJEY 30 #~10000 #) & FEE L TW\W5. Z OBHNC X
0, 2WITHESEEIC LY, AFHMEHE &2 ORED O 3 kg O ESE O FLE
Wk & i 4 D BT — 2 MR s T,

Fo, 2D HHIKTO MT 7 —% Ot biEH T\ 5. 2003 F+FEpHiED 7
AN T L, A0 bHIEE TELTCRY, 2o L) REmofE s on
DAREMER B D . Z D X H e Ml © MT 1E1C L 2 IRER L IRPUE 1 O AF 22 2 B4R L 7-.
PRAETRE 100km % O 372012, Wb 5 Ak MT ik (81H1E 3% 320Hz~0.
00055Hz) (22T, &JAH MT (BLHEIEH 30 #/~10000 #) % 27 His 2B\ T
Fh L7z, ZN6OTF —F &2 3T, REFEIL3WEIZH VT 2 oo iRPitgE % K
Wil A, Tr— b EEHMEDT AR T 4 —=RNboto b ZANELEITH D
EENMEONTZ. 5%, BiERALETH A 5. 5l & A O 3 Rt LG
ERODDLFETHD. ZOHIBOBEREETH - & b REARMBEIX, BOREDO
MiThHv, MEEOEZLEIBETT ) V7 IEOMELEERT—~Thb.

BERAWL, BT E, ATkl TOBERIEN
EARTE, BARDE, IWBthT

(1) BERAWL

AEKILTIE, 2000 FEOME KBNS 71 b UBLFHC X D HBCRBLIR, AL 2
@ 2T T DL 2001 FEERBUE CEIEIT OHAIZLL T O®@Y Th 5.
Mg AR LS« /VEER, MR, 2B ZEOR, ZBRNE, N2 kot
EN BB . NEER, HUERT, £HZEDOR
O, PEILKDEL T IR LB Z T > TV A2, FEILMERH IZ8 W TaMK
7R BERE DD D S T

(2) Brix

B2 5 ClE 1996 DM KB D, VT T N CHUERN A BV A Bl tA L 7=. 2000
Fo/NE K, 76 HEESCTHOMENMLZTBNARGL, BES 20 2 AT
M Z2fkfwe L CuN 5.

MR BNBIINIE, 2000 FED/NEKEN D, FOWy, w0, 6 4 HELHES,
Fx v U EEO A MR TR ZIT> TV 5.

2001 AR, 2002 FEEITAT - 7o L # I MT O F — % 2T L, Br Ho 3Kk
JCHLR PR E 2 RO D HFE kR L T\ 5.

(3) +Hiw

TR O REKA—RIHFHE—2 7 > RO — b THIBAOME D K LR %17
)R A ERE LT,
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M Y — AR 22 PEREIE DAF ST

ZEHREMIEIL, RO ATREEZ IR I ATOBRELELE LTUAL bl TE T
W5, BITEERICEDI TV AR ERIEL, BEES KO EHE LI 2e
WZHEET D0, 20, ZND0 R FIFN—RIZEBHT L2724 7DOHEONRZ.
I, IREBOBEEEIT) BN LTIESROZETHD. L, EREKE
FLZefl-o N — RICH#ET 572010, BEE—AL PORSSITHLRARDH DL, *
SAEREIBERE O R OND. 2D X 9 25 MFiE, BURTIZIIh b oA &ERB L
PRATERNE W) R &I, AHEREEICRALZECLRRE o> TS,

ZZHIERE DL 5 —oDF|EE LT, #t ETIEEH A BNREER ST T FHA AT
B2 MmN ET NG, ZOREEFALTC, EARHEEZEER<EY Lo Zen
RHZTE D, T2E 20, KIWESZOFERLITIZNL B A D O D falf 7ame K ik, 24
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