E i EERE R 1997 Na88 1

IR BRI 35 1) B TS ARIC & 2 MU A Bk Bl D e
Progress in SAR Interferometry for the Detection of
Crustal Deformation by the Geographical Survey Institute

AT A LHE=E - R OB - REH®E - HH

7. FIELZ

Geodetic Department
Masaki MURAKAMI, Satoshi FUJIWARA, Mikio TOBITA,
Koh NITTA, Hiroyuki NAKAGAWA

Hhk A A

INRIE=BE « RE1E ]

Crustal Dynamics Department
Shinzaburo OZAWA, Hiroshi YARAI

By

[+ ic B W TR ZEE R A2 EN E LicTSs
BB L — 4% — (F#SAR) B EHOMAEEIT-T
W5, TOEKEHWSZEICED, HESE80knm
DATHENOHEOOLT IV F A — MLOEH %
JEWHIRICE > TIRZ B2 &R TE S HENICEVWTIE,
19954F LB IR EEER MR 1 £F 5 MIFR B O iz & OBl
NEIHTEAINI, KRBT, TEHSARODFE%F
L, RS - KRS S HEREB O N E TD
BREFZHENT 53D, BEORITHGO &R ORI
BAEAWICHIENREE T VOERICDVWTHRET 5,

1. FCBHIC

EH B T, FHARBERSGREEZRE Lt
BREIANCBE 4 2 L FRFFT A 19944F 1CBAkE L, HFEMED
—RELT, AFEMALBEEEN992FICHTS LiF/E
FEOHREFHE 5515 OGOV -5 —
(SAR: Synthetic Aperture Radar) ®F— 4% % H
W, HREHREOMAEIT->TETV S, ZDOHIE
2D, BEEEkmDO A THENSHBZDO DT H
B FA—MLVOEEBELOHIEICE > TS &
NTEBLSICK 2720 DI EDHIBREBHFEDH 1=
BREHZL &I -1,

el 2, MR TOWBERICK > TrlEREI
hWThbh, HERTHRESHE L THIIIND, EROM
REBOBNIZ, =M X UOUKES TOHIMIEAIE P,
BHCMFE R EC L BN ERTD .80 TIE,
G P S Ol & b MR B OB L% BTk
BBEIENTEDL LI - 12h, MEREHDOERNSY
WMoV, PROBHSEDOADEERNT -7 Lh
Bonfv, BHlREBECHIEL I LickD, 2
BIAHIC OV T O R F— s B ohs L Hicidin 3
2, BRAPLHHIOETHRANS 5,

SAR% W\ R A B BRI &hud, stk IR R 1S R
HIEAERITA I &L, HBEEEHFFoA— bl
FICE->THEHNITIRA B I E0TXE, 2D, SAR

OHBRICE-T, HROBHUTETRIRLTRSE LD
TEED - Ik 5 BSHIBREF QMY HNERNIZE
BTE, HEPKLUEKDAHZXLOBIHICE - 724
BT — 2T 55D TH L, ZOH
i X D ETHERE TR, 1994FED0T7AY ADHY T+
V=T =2 vy DHIBICES BEHERE L7
(Murakami et al, 1996), EWNIZHBWTIX, 19954
TR IR IR I A S A B DRI C OB = 7o
THEAL, BEMBEEZLE L tigicl 2 v F 4 —
MLARBZ AEFEEZAL TS R EiEd, 1995),

2. FHSARDEE
2.1 &EBANL—%— (SAR)

SARIZ, MEYcEEEMT 5 L0, HiRllEE
T3V E—bEVY U THRO -ETHE, <170
BOL—F—%MRMcBE L, ZORMEERITFT 5
ZEITED, HRYOBRPEEEPSNTTEHOT
$5B, A7 0IBRELZERTL0T, MIEEHEE
EoTRBIELGINBZ EBBAUNTE, BRESE
ZOMOAFTRILSFIHEINTWS, £, B¥EEL
P—EBED, A7 o0EERORET S EVIEENE
CH—TH B, BHICREK/ S5 A -5 — (BE
&) BBEIRT B ENTE S,

V=7 —%2FALTEHNEZTS58E, B0wasT o7+
DREX BIO) BREFTNEKREVEE, 70770
MREERFET 5, DD, KON RYEHBIT
x5, &IAN, HFRIIHLTHS 4 — MLOSREEE
ok BT 7+ RZOMONMBIC LkmEBALATL
TV, BECATHRBICHEHET 2 LIEATRRICE-T
LESH, 2Ok, ALBESBHLENSA 7 0
ERE LoD, TORMEERIETLILITLD, K&
KB A - 127 7 L EFORHEENEONDE LD
WIESE 1Ak T4, Ihn TagEnLr—4—1 &
EENBEMT, Jhick D ATHEO#E I T8,
mOSEEEE EF T WD, £/, SARICBWVWTI, B
WEERTEZHADOHD TITHIF TV RRDZ A 7 1



2 B LA EEBE RG] 1997 No88

WaFE L, MRS ORGSR & IiTEN SRR
EERBSTRE-TLAIEAFIALT, BBLERTS
HEIDHEEEAHIRT 5, O, 7L RIENEVZEE S
FREENE K 1B HY, SARTR/SVATME WS %
HOWTIhEERL, BubEERT S HRDNMRIEE L
FTwa,

INS DMLY, SARTR, HiROE#Z%
10m X 10mAZE (FRREICAEY) DY 1 XDMFIKDH
RicE-THERL, 0&20E>DEERBICKE DR
B EARAZRIEL TV,

2.2 THIEE

MR S OREEOMEERBBILT ST LIk, H
KOBRROCREEN S 2 A A — LUz, tHIAIELE
RO EZMHETHIELNTE S,

Lo OEHTH 5RO EFHL T, &F
BT SOHIR AT 2 HIE ST 2B T#SARTH 5,
CoEMI, KEOY =y MEEFER (JPL) ok
WTSEASAT (1978%E4TH L) o F —F 2 M0k
XIS EBRATTONIEER, ToRENFEIEEhTY
foo ZD%, 19928EH Y 7 V=T » 5 05— AHEIC
PES HIREHOHET 43— v/ SDERS-12FH L T
BE o oz L#z, Massonnet et al. (1993) B & U Ze-
bker et al. (1994) DEFIC L >T, MEEBU S &
T T,

T TR &V o TV B ITE RIS & ST O
EHEOMBEOEEELTHEY, Ihid, L—7—U
AWER/ LT o7 F EHEBOB O EERME < 70
BOWETE - EDWEE (X D) Ithicd, DF
D, ZOHERREREEHM LOTRYE DB OEEIZEY
TEERMEEZATVS, LHLENS, BHOSETEA

/viﬂiﬁ‘l

SART > T o8

/ B
SAREI{§ ¥
N R RS
(-
< #10km >
B-1 F#HSAR#ESH

RHTBSAR7 vFFhovA 7 0BEEEEFE LR
ONNBEMODREFRERIET S, BLE1O7 7+
- NBHOERrIlNE 207 FF —HREOE
Br20Erl - r2% FHSARTRH B, OECET
vEF-NREOEROELLMTEOLENISTEN
3,

Bi32207 7+ BEOEMENALER MK Thaseline
(B LFEEN 3,

PEHBOEETIREL, WS Lighoisunie, o
DEFTRERE LTOFEHIE LV, D, HiE
DFE—DBEFHIF LT 2ED L —F —BllEE#L, 5
SN 2 HODAMDOEEELIE, THbhbETHIES
CEILE-T, BEOBRERBT L, LT
SAREIMNTH 5, MHOTH:Z MV TRk E 3 Al
EEITH RGPS EIEE L@ - TV 5,

K- 1 Iz FEBSAROESX %2/~ SARDTHALE
ZEWHT S DICREE 10BN SLETH 5, AL
BMEAFAT A2HE513, BRE—OBEERITLILRE
BHEHOBANFIAEN S, 250 T, 2508MDE
BEBHIEICE ST, MHEBREHRE SRR ICFIH
35,

2.3 HEAEHOHEL

M- 2icRon s &Hi, TEHEBORERIE B
WEATAEHN SR T-TWE, BUROEESRSY
35E—DOMBRERBKT 5. Z OEIEMBEHOD IF
B IEZEZBIENTED,Z2TO IFER &,
RSO RLE UL HE - ERMOE#OZE/ LTV
T, ZOEAFELHEEDRBEdHLE THKL iR E
IBHTH B, T HHl ORIBIRWERSE, K&K
HEREBOFAE LI EER LTV S, BEROBOE
LD 1 A< A4 7 0EOEED 1,/ 2 (L&5 15
Tld1l.8cm) ORZXXDEFICHY TS, £/, BBO
Zltohat r-#E—-F, 3o EHXEZ
ET, HREHOHRNERISE D FEMEI N B[]
ENERETLEIENTES, ZOTHREENSSND
DiF, HLETHELMEEDOEREHOEILTHO,
T BB RS O MR R BN E S - 1o
RRELZH0R0OT, B B TS EKELESICH
Wt LRTERL N,

IDXHBEERTELLEFORESE, HEMD
EINFEERTRTDICRBEISR—TLERMBELENL S,
03, THIRIVBONIZEHEOKENE ) o
HE (555 15Tl 8em) OREPHICREIN ST
WT, FREFHEZ 3 EEFEERITHBERE L Fah
SEA I NS, MIERIOFESHD & 5 i1c8Ektd 2 84EI1C
EHTiTld, REgTERIND TEER oo io)
EEREM L, BoMEA T v N ARERD L, IO
EOBMMBBAEMNET 5w BT EVD UL HD, T
OMIBEEEITHS> 7 AT AAR T LRI
NTWRWD, MBEFLVEMERLICOEST -7 %25
14 B E, FBSARDEREERBMICENG 20D
IZRMEOHEHTH 5.

2.4 REER
THSARBZOETHRNEENET T2 DITEFET
D A->DOFERENSH A (Fujiwara ef al.,1997),
(a) B0/ A X, HEOEALIZ L ZTHBOET



E T EpE R 1997 No88 3

(b) R&HDKEKIIC X BT
(c) ATHEOHELEDHEER
d) #EH7—4% (DEM) PHiRE#ES (GCP) OiE%
L=, HREHE2RET 20123, oo
REBRAREFTLRERTILENRD S, @ICEALT
&, EEE<A 7o (CNY RgE) 2F5SARD
BE,RE LA 7 o EEICEDRE SN G129,
AN LHIEDORENEDL Z EFHBOEAL (T
E-L VR BRRESETT S, 5&9 1 5DSARD
koicRER< A 70l (LXUR) ZHVEES, <
A 7 oA S ER L TR TR SN S 08,
PHEAZITIZ W, LA LERS, BOTFEzEE57
HiZlE, LN FTH-THTELHETHMEBHITIC
I XDOBRZTTS CENEHEETH S, DITEL T, K
RIADOTE—BHHIC L HIBREEEITHEEAE L Tllem
LOBEENEL S BT ENDN->T WS (Zebker et
al., 197, 5D &ET A, KEAKJDZEMDHEHET S
BRIEFENE VY, KESBREEMIETS5ILET
X VH, B4 3 k50 (3. 38 HLAHEHICEUE
LIBEROT -7 2Bt 5 2 itk h B2 KR T
x5, £/, ©IBEL TR, 20O ATHEOH
BRIOAERIFR (B tHROMRYIOMENS,
BOFTHICERL TRET 2 THREEERTX50T,
CHhEFBLTHIEST %, JOR, HuEOHERENK
EVEHENREL LB, ZHITH>VWTIRA 28 TR~
%, T, @ICEALT, HICERNL THRET S T
id, DEM2Sd 1S, HRmEHEICX > THIEN B
Thd, HATRE, ELHERED0mM A v ¥ 2 ®DEM
MtELAOHIRE T XTH =L TWE, T/, £
HADOFEEEHN—F B 1kmA v ¥ a (30" X30") O
DEMACKEMEFH & SRt s Tnwb, GCPIc#E
ENDBBE, HEVIEGCPLEEAEBDOADLEIASL
DAESEEEITIZ, HIEOREIC L 2 TEHEIES 2
LB BEDTHARBEBILETH S, £/, DEMOD
BENPRKZVESIZDHEORBIC L 2 THRINES
ERBHBEOT, TOLSREHA/E, FCTEHSARICK
DFEEIDEMAER L THIEICAWS 2 &b d %,

3. MBEHELDOEH

AETHE, L5 1 EOSARICEIOVEE LT —¥%
Z2HOTH - T HIBREERB O A O { 2 DENT 5,
F:EH1ETE, BE223.emDOLNNYy FO<A 7 08
ZARF OO THIEMIOR A L DEZEFELTWS, LN
v RO A 7 ajidfdicstd 5 EEth R, A
H-oTHLHEMEEEHUNLTWEEEZIOSNEDT, &£
DEWHEE (CXUF) 28453 —0v/3 (ERS-
1, 2) ©H+4% (RADARSAT) o&ERBICH~N, H
AD & S BHENS VHEIRIC O W T HEDE SV, 15
B, F—73HEOHTkmME A A 1 B e L TRt X
N3, $&H 15348 L ICE—HA FE2RiTT 50

T, BHIORK - 2 DOBBOTHLEEITH, £0
P OMEEE %2 RD TV 5,
3.1 19954 i I pe s il 22

B — 31219954F 1 H17H O feE R gl i pk 5 sk
EHOREBOFIERT, Thid, HEROSARF—%
ELTI24E 9 H 9 HOEE, HIERE L TI9954F2 A
6 HOMEBAFER L TN THD, AV T—
FELANCEN Lo b0 (R EiEd, 1995) EEICHO
ThAHH, MEHEMOE LIk, EVEHELSORE
T TEL L DT -, FHSROEFHRICEEL T
VWABITI ERETHBRESHNE LTV AHIRTH 5,
CONT, MAEDCERkmE X 20km i3 EDERD
WHREBPR NS, ZOEHRBKBOAETEEIC
£5b0ELLUTHIATE S, T/, KBETREOMRK
OEFHVRHEMEEZ L E LciRic B oh, BEkE
DEMINB I UBEERIZIC LD EHHTE B,

3.2 199544 VAL DOHE

X — 41219954 5 A21BDOH Y vk R 7F = T
27 ATEOHIRIC & B HMIBA BN A /N T . WO BSRH
i3, 19954 4 H28H & 6 HIIHTH 5, HfEDOHhkE 7
D &S MBTEO M ILIC R S 35kmiTh /o » THIRIC
HIE LI E00->TVWS, THEICE, WEHEA
DEIREICBT 5 2 2D — 7 24 - RS A HH R
KEITW3, FHAOY—73F0OBEOREIN1nm
ERADDEWETE B, —7F, WiBFHMOIRIcIE
I mIC RN D B LIEETE 5, T2, WEARNS
N30~ 45cmIEERE L/ ENHETE S5, BEiL
LEVAEIIEXSHOVTVBERIE, 2 >OEENS
FLTHELEI-RBRTHS, -V 2ABETT
BRRIEk 2 TH B, BiiBEATIHBEHIKE L,
HEHAE WEIFAN T HIESIE S ATz oHica
E—LVUAMMETLAEEZ N5, EEBRSEE, K
— 3 DR EIAEROFEWBAVICO RSN S,

3.3 19935EDFHMP QR ME

LIBA L2 20FHE, RATImIckSEHR
HRAEB A2 H RETHEROHERTH 5, FEFEEOH
HWATRE T, KEABRPLGPSOEEHMIZLD
19934E D R H P D FEFEMBITAE » THem~+FemDith
BEFNH ~ TR ERTTIHALTVWE, K-
S5IFEEEE, BELLAESUMO TS AREBE R
Lic. REFEBEBICR SN IEHIIEBROHREH %
ZLTOVWELDEEZ OGN BN, ZOMOHIKICR OGN
LETIMREFS TREEN >V, F ORI
F—rinG, KGAHOKESELI, 2 0KRROFET
HHIENEEIND, TOKBOEENREICHOWT
B LThBETIIE, B - EHOTE#HSAR
BREFHEL LI ETEILENSISTHILNTE
b5, K- 61, 2HBEEEHLILEDERLI, JOF



4 R 1997 Na88

HizkD, WE5cmOMBEBERIET LI ENTER

(Fujiwara et al.,1997), HUBREEREAEEHNE L1
BE, [ROBET ) A XTLHEVY, FRENSS
NITENRKRR D GEMOBEERFIND 105, &
#®, FHSARPZRFIOEHML TV THA I,

3.4 BEABXKODFLDOES
REKREICI}, 19864E11H DB KICED, BIFD 3>
DXONERH LT,
A K O:BaRERMEE Ricss il LGRS
A4

B:XXOF| : ANTFSRICEC g BHKO, b~k
PE G A AT

C:kE% . BAROFLES EosAsm LIkmERE. /i
WIZIEER T

19924E10A15H &£ 19954 3 4B ICEUE S Nkcd &S
1 BDSARDF -7 2T LR, ALFIHDA
KO, BAROFHTE THRES RN S 5 5 o] & OZEHN
Hoto THIII9924E10H 0 519954E 3 A £ TOWIRI
+HemBEOHBENH > ZEERLTVWAK - T),
NSRS N B4 I319865E D K DA TR O
FEIFEF—-HL TV,

WBORKIZ>WTIZ, 19864EDESH « BA I &
CBRTRONAZENS, ITRODOMEIEEZHOT
HbHrEEDNS,

ZRLOHIVFIOART ) A ABRKRE L, RIS,
ANT DRI A XDk, AT 5 DA
DHEHPRETH Y, 2E0F— 7 BUEDORIc#iE DR
WO EDL->TIAb—LV Yy AMET LD LT, AL
FIRRBBEHTD 2 - HMEBOREOEALIVNE S T
E—L U AREN ML THS D,

3.5 19974 3 AR ERALFEI OME

19974F 3 H26 0 R BIRALFES TR A L oI fE
S HIEEA B AR 2 - TESARBEB AR — 8 TH 5, {#
MUKSART— 7. HEFIODO3IH 2 HEMERD 4
HIBRICHE I N/ bDTH b, COMBICKDERES
R Z AR Z BT CTRE 5 Bl a vz,
LHOLBENRS, IBED< 7 —F 2 — KiF6. & FHED
bOTHY., P> TINITHEIMBREFH HHZAT 5 cm
BET. FTRA+Kem~ 1 mOZEHIC lbx—H/h&
Vo 2D, M- 8 TREHFDOARXIEINETER
F=NVEEZTERRLTVWS, TOXH /NI REER%:
HBICiEZ ol &3, FADS KD 1 BEDSARIC
BRELTOWE bR EAZRETH 5,

ZOHBICHE S WREHIGPSEEHMEICE - T
bIRZ OGN TWVWE, TEHSAREGPSOEAD T — 7 %
BB THEITA LIk, MBEWBET VE/ERT
L ENTEL (528D,

4. BEOBMOER
4.1 fIETvSyEVS

THEigO SER) OMEEAHRE (BOESEM
BOK/NBIR) 2 oEBHDOEROEB R % RD 2 UE
TRbL, MHOBEMSZHE L THHEEZERI
LT —AMET Iy EVTE VLTV A,
—RUL12E2A, REZHICALINETHEN, £
hEABLT2D0EHMIBOREL L THD, oM
HABETY T ALY ZLRBBILINTOE Y, &
A TEER) DBRPTRUN TV EIHEEESMET 5
M JAXIREY TEHER | ORI FCHELBFFEEE
ST BNNRE, SEEMEORMN D 5,
EtL#HEECHAVTWA 7T XA, Goldstein
et al. (1988) MpEAFE L 7z & ® A Hiramatsu (1992)
PRBLILDTHD, &6, BTV v EL T %
I EET B0, BEBFD ) A X TEBIETF
59, Ab—VUVADEVEFEHRELLEVWEI <R
ENG D, BEOEST—I0d 2583857 -5,
SEUTHMREIER L TR IC X 2 T3 (2. 4Fio(d)
EELIK CERIVBABBERIBEDXEXEN
JONTEROTVWS, MET Iy EV7MBICKD
VD THREAOHBRESENEE L HEE LTESN
5, K— 91, TOMEcky, REEEHHMEDHE
LEHERTTHES (M- 3) KEEEEANTHEE
LEboTh b,

4.2 BLEHEERZEDKR

SF&EI1FRLELETEHSAREZTH J LE2HER
FTREFINTOVS YD, BUEREDHHOGPSEHE
ATEST, BLEDOREMENTHSARICHV I
ELLARRBLTWVWS, Z0kd), TEHSAROEZIZH
N2HEREICKEKT 2 TEiE Q. 481D(c) ZF1Hh
DICHEAENETE L, HELZPEER» SR
IKERRT 2 THRERET HLENH 5,

HIER (X3 2 Bl DI AE DREE L, TESARD
BEICENBERELE5 IRV, RemothROES
2ESZBHICIE, BemBBEORE CRGEHET
BILEND B, HERIZ, T OHBEMTINITKD BT &
MTER o ofedic, RITRTEREHEL TET

ESIE B 2

rl-r2: 7 SVELYT Ehiz
fiE

g

é%f% FTFFATR

BBITER

hFDE— vk EEYC

25k

H-10 AIBMEORESAH L RI-ERL E QLR
£® (B) LULRBMTH 3.




[E PR R 1997 No88 5

B, FEHSAREERMITO JENTERE M -7,
B AT T 720003, HREgE2E LT
WIEWHIR 2 S T & 22T EVEE FER e
3o COLEBOMBBICOWTNMET YT v BV rET
V, DEMhSHIERD Y =4y bOEEERDE, 2D
LRI - 100 & S SUBRRICEYD, ROKEEDE
REZNERETRET 5, COFHOMRKICLD, 13
FHY TEREERILEREENTEBE LD ITE -7,

4.3 7408 ) 07

TSAROHEBICENS ) A X2 ERT B0, &
RDEET 4 VY —8BIEEITO. VAT, BOE 50|
DINDEFRICEAEDITTHHFEEEN > T, 0D
BA, MBRUNS ) A ZOERE S| EHAICERSREE
ZEEMICd AT &I B, Goldstein and Werner
(1997) WWZEMIABEEEIENR B T &8, J A XEIER
THEHF LV T4V —FER LT, TNIITHSARD
B4 7 — 1 TEBRICE DO ABBEREICE L
#%, TR/ M RAHLTESOREZHAL, £0Kb
) —EEBERICRT LV D TH L, JOBIEICE
D, MNETFHRNERS R EE S S TITE DRI
BEEEBIL, bebEab—LUAdUEL THEIEH
VeI, FRRICFERLEINE I LB /AKX
NEDEFEL LI B, 3. HITHNLILEEAL
DOEBIZRB D7 4 VT —BEETT->TW 3,

4.4 EEHT— 7 OVERK

B—11d4 ) VAL oES T — 4 2BREMKIC Lt
DTH 5B, 19954F 5 B4 /Y ALEIE% D19954E 7 A
26HE9H TADOBELER (T —2) 2TH0EL
TR LT TOBEBTRIE—L U ANERICE
EESORERN TmTHEEHEELTVWS, THbLE,
32&ED 1 EDOTHSARTS, KEHEDAHHAELFI100
m, EERE TmODEMAERTE %, EEBEEICHE
LT, ELBERENATITLTW S MEMERIRI50m
Ayva (EE)) 0F—-F7LEFOLONRELNED
JTH 5,

S&ED 151, bEbETHBSARZEEL THITIN
TWiEWL, SARMEFRLOELEBANEN &b
HEETOBEREL > TWE, i, EREROINT T
LT OBREEH L TWRWI ELELADES &,
TFHBSAROBERNT IS LICKREVWT E0%bh 5,
—BlEHTNIE, AR—2 Yy PAVITEHINSAR
VRT LSIR-CTIE, HEORE | mEI 57 —5%
bHEEIhTVW3,

UL, TOHUENROODTEEITHORETESNE
WA EFS ROV, DEMEKICRAET 5 v &
VBN KETH D, IOMENET B, T
HBEOIE—L VANFGWI RSN ETHE, Jb—L
YA, KD 1 BOEA, T/ HBERL O L 5,
EROEIITEKET S, LOBEBFICEAE, i LHE
ERESEBR A EEELREBN S PVERSB AN T
PSP EVIRE, ae—V U RRBEBLES, LML, %
D—7, HFIHT B3EE (meter,/ 7V »P) EB,
KREFIL, B.=0 (FoRHEES) TRRHMIEIZH
THRENNLE L, 2%, BRETETH, 8T
ETHVWFRBO, 3&H 1 STHIET — 5 21EKT 55
&, FEHICIEB, =100~500mAB BV L5 TH 5,

5. BAREOBRTOSE(L

5.1 GPSHEFHIAREE O

E L EREE T, 19944F 4 BICEEREER - SR 256t
Z L LGPSEGBMMEOER KL L Tk, 25
ZXRICGPSEL MM AR L TE TV 5, BlllH
&, 19974F 3 AT i3 2E TR0, A EERER25
kmOEBEEOGSGVEEL - /o (B ED, 1997, T
GPSEFGHHE CHAM SN ZLIBOEHIH LT, &
D M CE M S AR L 2o WHiigic o W TIdE I
SARTHAIT A2 LItk b, HRMCLBOES %5
LLEIE I ENHBEEL LB, £/, SARDEHED ST
BB AHOEE LS50, GPSERIN G IEE
O 3RO NELNE, LT, Ths 220
R EHEEN L boThD, ThoxflsE5bET
FMEHTAEI &Ik - T, HREBICHET 215HEL AR

LHd, THIZFESAROBRAERT LD TRV, BHCHEMEE A EMNTE S, SAR & GPSEGEHINE
E£—1 GPSEemMERL—9—C&3BAOLEE
By GPS SREOL—F—
HERER
g HEE D = ks (EF. KFE) HELOMEFZTOD
EEOZL (18k%)
S3Eib i RE F, #E5 22 p:ti )
(BR. RETHIhERD) (4488
pedi i) B EE E, BN
(25 kmjz—&) (100mic—mm)
10 Hh 3R 0 B R D RIS ER TE




6 [+ HETEEEE R 1997 No8S

ORER— LICHRLU TR,

5.2 WiEE T ILOIER

19974F 3 HERBEILEHFoMmEIC>WT, SARE
GPSic k2 2N E N OHBESBEKERE b &R
ZE25| 2RI LABERTH 3HIBEMED T FILERTE
Lo RO SHLEEIZ, FIFHERAEHIC1I2kmDE X
ZRHLEWMEO LEPES AknTRIZEE I 1LkmOIG
ZHEHOWBTLMOLEETNTH 5, K- 1213 T
SARIC & DBAlS NI HIBREE E ZOWBEF LIS
HEICLD Y Ialb— b LAEHBREHOEKOKTH
%, OWBETIVIE, HREEFO T -5 123 EHVT,
WIBHEE T—REIBDEREILLEVS T ERITER
ELT, RELELDDOTH B, THIREKETFHIISHN
HETRH LY, HBEOTF—shoRKDILEFTLEL &
—HLTWVWB, THSARE WS ERINICEEDOE
HIRZBERM & GPS & W S RINKEE O & OHI AR A B E
& DMAEDEIL, KD =M ECKESTOHH
F— 4 TRIEBONB M- B EHMEBERE LS
L, HEAHET 25 L VWEREREL TV S,

6. BHYIC
TFHSARDOFIRIEZ, I THRRAZMBEGBRE L

DEMPERRBIAIC b, KILE K DHIIRBIR PHIBIL T,
Mg ~0, FHOEH, KTOEFHOBHA, 52k
REPOSEFICH VTS, HLOAREZYIOE D
Thbo
ChoDHRINBICHAFOLS bbb 5T,
SART — 4 ORI E - 72 2 A RBBEGHLELEY 7

MY 2 TWAFHRECH -2, LML, BATR 7Y —
TxTRHRDOV T M 2 THRBRRBIAFTESLLDK
BoTEIHA, T—0VATF—Vayv ERITREL,
—ED/X 3 ETEHL bOLERINTVE, ZDf
», SARZFA U050, ST ERERICEI N
HERFDLOTIREL D DDH 3, HIE, 19924F1CFT
bhifohicsdLd 150, HiFEMDO2EEZIELINC
HAGERIN, BohkT—7 0o P EOKRE
NELNTWSE, — 4, SAREZEBHBLL-HBEI vy 2 v
PEEICHFVTEHEHIN TV B.H 21, KETIRAR—
A e PERALESARI v v a VPSAREAHR
DB EFNEE XN TV S, BAEICEVL TR, 2002
FE0fTE FF 2 HESE T 5 ALOS/PALSAREEAN S
0Y 7 bAOBITHRPEICI LI ->TWE, ZThS4E
B E LT, FHSAREZAA L TS B OHA LB
HREOBAIRBHICEL Z AP EFEINS, GPSH
WOEBNPBEIEDZHONFTEEGPSEFA L f i
REBBRAANERDIT, Bl SBoNEREKE
NEICGPSOEKR EHEBEEET LV HIMEHREAEA
TWwad&HiZ, THSAROHMMAEEZTNERHLK
MENSERVETLESICERT LI EEHYL, 20
DR ELEMTERIELEMI BOTH S,

it

TN LETHSARE®R R, FHEARIFEND
5, FIFEREELHERETEREL TW ALEHED
WHED DI EZ T 27— 5 2R AL TER L S
DTH5, 22T, RIFLEADEHEEKENOEZRE
WESHERET B,

g & X #

Fujiwara, S., P. A. Rosen, M. Tobita and M. Murakami, Crustal Deformation Measurements Us-

ing Repeat-pass JERS 1
phys. Res., 1997,

SAR Interferometry near the Izu Peninsula, Japan, accepted by J. Geo-

Goldstein, R. M., H. A. Zebker, and C. L. Werner, Satellite radar interferometry: Two ~—dimen-
sional phase unwrapping, Radio Sci., 23, 713-720, 1988.
Hiramatsu, A., The shortest discharge tree problem for 2D-image, Memo of Hiramatsu on January

10, 1992.

M R=B, SWE—, E4KIEE . SEEETAESHOME, EIHBERERHR, 87, 37-49, 1997
Massonnet, D., M. Rossi, C. Carmona, F. Adragna, G. Peltzer, K. Fiegl, and T. Rabaute, The
displacement field of the Landers earthquake mapped by radar interferometry, Nature,364, 138-

142, 1993,
ME 5% HE
[+ PHETRE R, 83, 24-27, 1995.

B, Fk B THAEEE0OV -5 —28H U T EREERERHRIC X SMREH ORI,

Murakami, M., M. Tobita, S. Fujiwara, T. Saito and H. Masaharu, Coseismic crustal deformations
of 1994 Northridge, California, earthquake detected by interferometric JERS 1 synthetic aperture

radar, J. Geophys. Res., 101, 8605-8614, 1996.
Goldstein, R. M. and C. L. Werner, 1997.

Zebker, H. A., P. A. Rosen, R. M. Goldstein, A. Gabriel, and C. L. Werner, On the derivation of
coseismic displacement fields using differential radar interferometry; The Landars earthquake, J.

Geophys. Res., 99, 19617-19634, 1994.

Zebker, H. A., P. A. Rosen and S. Hensley, Atmospheric effects in interferometric synthetic aper-
ture radar surface deformation and topographic maps, J. Geophys. Res., 102, 7547-7563, 1997.



R L EEBE R 1997  No88

ST ENERIE F TOREOZTL & L THEL
BEOESR TR EmcBe(tT 3 -
- ARBOL—4—

A

HEC LS 4 -
AR | 70

~
,

|BEL SN -TFHEE
B—-2 FHSARCLYBHEZIIHMBEEHOHER(L

1
K- 3 19955 EEERMMERICHE S MBREE

1995 Y\ U VLA O MR IC 4 S HFREE




[+ PR B E 1997  No.88

FERS
1992/10/15~1995/3/14

-
1=
-5 Xl FREEEMIRICHITB1993E8 K—-7 SEABAODI9924E108 M > 19954
AN ADOTFHSARER 3 ADEDEE)
EHORBHEIAIFOKESICELS
EBETHSB,
3225

-6 FRALDOMBZEE

2 Efg (19934 2 B 519944 2 B & & UF19934 R 130" 50
8AMBDIIA) OEHIICE > TRKIEFOKESE K-8 1973 AERERIESOMBICHES

BAickd /4 X&=ERELTNWS, R E)



[E b PEBEREE 1997  No.88 9

34' 50'N

34" 40'N -

34" 30N A AX |
E d . GSIJPL/NASDA
134° 50'E 135'|00'E 135'r1 0'E 135° 20'E S e 300

-20 0 20 60 (cm) HEIGHT (m)
-9 [MHE7VSyEVI/RBICIVYESHEES I B—-11 32&5 1 B5OFHSARICEKZHNY ViEHOE
1995 EE S EIC S MR B B75—%

32° 00 32" 00'

31" 40' 31" 40'

130" 20" 130' 40 T 130 20 G 130' 40‘
(a) FHSARICLBBANEZ-EH b) BMBEFTVOOHELLEEHOYIaLb—Ya Y

K—-12 19974 3 AERBEEHOMEBICHES HBREE



