INREAE T

GPS EEFBHIC K DS 2 E7a o 7o ikMIL D KILTEENTPE S MR A B 9

GPS BN & 0 B A & 72 o 7o &L DK (LT 5 HIpREE)
Crustal Deformation Associated with Asama Volcano Activity Detected by the Continuous
Measurements of GPS

HORHTETERERSE e 2 — kR SR
Geography and Crustal Dynamics Research Center Makoto MURAKAMI

E B

GPS e BLHIC X 0 FRL O (LR R & IHE 2
BOIRLTEBY, TOHB L KITEEOHRE ORI
BREMENR S D Z ENA LN E oz, [ERFICIIE
JEE B SO ERTR B 22 & o K ILITE BN ARSI D,
2002 35 LN 2004 FDOFHED 2 [AIDOWE XK O¥r A
BN BIZEDRMEE > TW=Z E D3N v, #
AR EN T — & OfFENT B ILTEFE IO H T o~ 7~ 1
F VA T RREINTTEASIN T D AHEMEN G
W, IO R RO SIS IR R E UK
WZEDHEEBEZOND. [AERD A =X LD 0 K9
ET DL, EEILTIIME K ORNIZE - A ki< RN
FATL, ZNEEHRTDEZLICE-T, PEHZR
K THNRE L 7o D RN H 5.

1. [FC&MHIZ

ML (2568m) 1%, HALAARINE FE~ U 7Tl
WZED WKL 7 v b OEE AT SE T D4R
TIEBIRY 72K ILT, AHRLOKRE < O RGeS 1L
TV 5 (B, 2003). 2004 4F 9 A2 BhkE - 7-MEk
1%, 20054 7 ABE LA CTH Y, 15572 KIITE
N TN D,

[E - HERRE I, GPS ELfse@l A o 42 [E ~ D B &

1990 ERDOFTHFENBIT > TWDLN, TO—ERE LT,

LB T B 1996 57 B GPS O EEFEARL A2 BR IR &

ni-.
FOBING, EREILO LA INHE & IE % v

ELTEY, WERICIIMTo~ /<~ oic~v s~

BEALTWL RN EmWZ ERH LT T,

F72, 2002 FEB LN 2004 FEDOHRITD 2 B DOWTH
DWEKDENT S, #r AR RBEATL Tz Z
ELHLEMNE TR TE.

AR TIX, GPS #EGBHNIZ KX > TH BN S
D& HEBILKILDME K A T = X LNZDWTHRITT
5.

2. WBREBEENTA

WTFO~ T~ EOYWEOBEIX I, S EIE
RIALNHFmICA LS. b0 kX, HTO
WEOBENILIS I OELICKHE L TR Y, K&
DOHFREE OB S, HT OWE OVEH OFET-%

HMAHZLEMNTES., ZokHRBlREFE LT, #t
SITAGHE A 22 I BN T > 5 = 4 T B /K YEH £ 3
— W TH oD, B TIRATHEEZFH L
GPS GBI, MR -OMIZe I Hs# LG kB N
L— & —(Z X % i 7 e R Bl Tk 7 £ 38
L, ZEMBC RIS S B RRE T, SRS 72
MR BB 21T 2D L 2127 o72. &I, Bl
ZLTOOEBIERZMDZENRTEDENE S
[ZDWT OFERFFEME BRI LTV 5.

TS OB K o TEHME S 72 Hg 8 5 0k
UNEENC BT 5~/ ~ DB X R X 25 2 &N T
x5, o~ /7/~OBHOEEIZ, B—10Xk9
W2, OBCIROEINE (BEOHEIEFA 7 ;5 KFED
LAV EREIND) 7B EASNTZD,
QERIRDOH T ORI~ T ~nNEREINTY (T~
HWEV) §6L0THY, TNOLPHEALAEDIND
BALEZV. FHERNIT, TNV 7 %A B
ERAEIEDLDOT, R THREB O XX — &k
EL, TOREZIZFHMUTHZLIZL-T, #IFT
BELTWAHKRELHMIT D LN TES.

Fxlx, KILOMTORD X RiE#REHELD &
LT, %< OIEKILORELL TR ®) 2 808 LT\
5.

1) 7= OEIRL D EEH» B O R
2) v~ I~OBEBORREZDE
3) FAITRVIVDERKEEDOME, HS, JES

B—1 RIES & R E



10 [E -+ BERR R 2005 No. 107

HIFR A TR TEZ0D1E, v/~ ThHo
TRER~IT<EEVOFTREDO~ T~ RNFHNIC
FELTWTY, B/ kS shdif <l
ZHTENTERN. L, WARZe STEEIEC
13, w7080k, XHICH AR EDKLUMETED
KEAER2BENEAETHOT, FIFETOEKT,
R AN AT DHEZEZ DN TND.

KITEENZ AT U CHIEE BN R AET 52605
<, ZOXHREAITIE, KN K PEEES R L
TT—ANFELIMatansd. BifE, HRL8ITk
(WK PRENC A 72 B BIEE & L TR 7ok
A2 TNDEN, ZOMMTITRO LS 72BNE
STW5.

1) B ETHKILT S ~OERBNEALTWDLY
B, KIO= 7<= lf5 0 AT 2O FEERSERHD A
v— FE2HES 5. £, BEOHEKIZEBITAE
HEZR ERDI> TWALEEICE, EYMNRESE
LLTHERBRBIEZEORT—=VITH D%
b,

2) ®MBLETHKIUTIHFEDREE Y, XA 790K
DBENVE GO T D850, TOMBECHES ZHEET
5. FNHOERD L ATRERGAITITE K DOFEA
R E TS,
WTNOGA S, HESH], HERERSBIHIE,

OB FELZHA S EREMRET LV E LTTH

OEEMNZA ESEHZENEETHD.

3. GPSZHRAV-Efthik e E A

GPS 1%, Hi bIZE%E L 7= 15H% T NAVSTAR/GPS &
XiEnzakEOEENS DEREZEL, Z[ET
T ONEE IEMEICRD DHEMTH D, GPS 1T —
F R CICELFIAEN TW D HIRFHENTH
DN, FOBEESEICAATAZ LICE 2T, m
BN DRSS 70 M 8 Bh R 21T 5 Bl 3R S T
W5, BUERNETHE, ELaEICIZES—IC53E
A7z 1200 OBLAAT, IR S h T — 4 %
TEahpR7e &2l U CTHIRBIZEF L, #0nICRIAL
TR 21T - T, [TV TAF A L TEIRE AL
EDOZA b2 BT 52 2 &N TEH L OITR
ST, K— 212 GPS BRSO EE L AFEOBLE DRk
T (1000 siEE) ZoRT.

GPS EGHELH ORI, I L b AKFER X
BT W o288 % [FRFICFH9 2 2 & 23 ATHE
ThoHZEThD., KINEEIOME S L&D X 5
2, BENREICERT A TH, HETH~ S
~ OB TR LT RE & Zl) 2 O HaR A B & 2 5
L, IEBENEZ VT AEALIEZHZEHAREL 2D
SOhDb. Fi, REHIMT — X &t s 2 itk
v, FFERE, = (2000 MEKLIAT, #ERE
DORFEHZRKINTBNT, v~/ ~DOEFBRLEE X
ONAEEOHMREES LB S TWnD. Zhb
X, BRI HRLUO~ T~ AT L HiET 5T
OOWD CEERT —X 2Rk T 5.

H—2 ELHhIEER GPS S m & B S



NS T GPS GRS & 0 915 0 & 7s o e BT KILIE BT M 5 Mg Ae §) 11
TS OBMREL, ACPRD TemBE, ETR FRUE L ORMIILELOMBAE &2 #H~2% &, a%

T2~3cemBETHDIN, FUERES TNWDBLEIC
3 mm FREE O E) OKFERSY) Ot TED LD
(e o 7o, BUEIE, ol TH 3R —RIFEE DR
FHASETH D03, REE o iEREIC iﬁi@%ﬂﬁ%é
GPS OB B RITREED 1EITH> Z & 13# L < 7
WODT, UTIVE A NTEFREICEIM - BT 5 2
&@i@ BT 2B 2B 52 & b ]

REE7R 0, IREhOFEMICR T 2 BN S HICHEE D
:&%%%éha

4. GPS A¥& o A F=iXMILDE R & UG
HEENLEDZ, Es (950221), FEER (950268)
IR (950269) 72 & GPS BHILENHRE ST
B ZAETHEM LB CIRAT D RN
Jis L7 BEAEN S CunE, EEEINMEFH TH
S 72 1997 AR DS 1999 4FH F T O LU FR ) 72 RF
H &, HURESHE 2 NI 72 B384 LTz 2002

FEHNIZ IR AN L, HOEETEE) N & £ 2 e
LR DM DN h%#é_k#b#otwﬂzm%)
X— 3 IZ &L 2 e A CAER-F P IS [ WA D IR
R E RO M OB DAL & 73, MR R DMK <
HUBISEI AN )72 & S I OIE 2 Bk 5
HRBEDEREN R O D08, MEIRENIERIZR D &
EENHONCR Y, ~ 7 ~DFEADTRERIND.
BIREOER LIV RV T, BED/ S Z
— VDM E T T DTN 57200, DK
EESAAITEEOKIROENE (¥4 7) OBM%
IRET LR — N H 2D, EREILOM T oW T
1 km DIE ég.ﬁ®i9&%%bt77V@D#
bV, FIKT T ARSGICEATE~ T~ BNEAS
n, EOREZ i&%WH§%?6ﬁ>-%:ﬁ%ﬁ#%%
T THADRRIT A LT WIUE L T < Lo
A= X LR HEES D,

H—3 EMLUEOSAREORMEL (BB, BESE (FR) SJCKLUEHES (TR OBEE



12

0.015

0.01

0.005

-0.005

-0.01

-0.015

01/01/04 04/01/04 07/01/04

E PR RE R 2005 No. 107

B—4 MWREFNSHEESNLIITTBEYOME EROFHIIE—3%3H)

" Extruded as Lava ~|1x106m3

wm m ® Observed during Eruption P
’
I ’
- == = Extrapolated » '¢
oy
2t
I PR
- e
P £ & \c 6x106m3
- P T, Net inflation of
w oy magma chamber
¥ 34
Sy é
Mo

¢2004 September Eruption

Date (mm/dd/yy)
H—5 2004 &9 A 1 BEAEROEFILDHRLE)

10/01/04 01/01/05 04/01/05 07/01/05



INFEER T GPS FEBERINNIC K D B S 2y &7 o 72 iR L O K ILTE BT P S Hus A B 13

BN A— MV THhD. BHNSHHEENT 1 em FEE
EINEVR, ZD XD TN AR A H T EINT
XL XTIl O E D~ 7~ OF)REh X £ T
PR CE D X HITRolmERIRE .

2004 -9 H 1 HOMLKOFINZ Y, 5 HENSILIED
RN BN BIRD~ 7~ D EHADBEFE 722 L3S
& TeoTo. [EIHERRTANENE U /-G RkBE o v
— N XU, KOPNASOIEEDE S 7R
X9 HMD 10 FICNT TOIEBNOHIENEES LT
72 2 EPRER ST DY OROK - fih, 2005), GPS
FERRIIRE R b U AN b RE 0D, [X—
513X — 3 L [R UL OBECSH 573, 2004 -5
ADBIRETR TR CTHEFT LTS BEBEOH TS 9 A
G 10 AT TUIER L TWD Z Ebnd. Zil
%, IEFEOEE THNTNDE Y 7 E Y ~D
~ =D FRED S BT RN E -T2 9 A
10 AIIhT T, w7 ~nfiRiGZELZ72d~ 7~
£ OSBRI, RS-

2D LI LS THIRRAHETH 5.

WU L, EEILTCIE, e L~ S~ Nk
BB BR A E > TS Z LR LNE o TE
0, GPS EgeAIIIC L 2 HE A Emh IR LoDk
IR P ENZISUN T b K& et Ref-9- 2 L 03RS
INTND.

5. £&b

GPS SEHHBLHNC L VAL > CTE 72, AL
DTEEN A H = X LZOWTHEA Lz, &L
IR L e 24 I L TR Y, ZoH#Es & KIiEEHD
THEOMICIIBELEMEN B 5. IR I EE o1
EIEE) e EOXITEENEFIZ /2D, 2002 FiB IO
2004 FOFAID 2 [FIOWEKDOEL » H 7iH HRZIED G
FoTW. [FRED A B =X LN KT &5 L
ERIL TR ORI Ake BAERHATL, Tih
EEMTHZLICE o T, HEMNZE KT FTHE
LR BDHIEER S 5.

& Z XM
IR %5 (2003) R ILVEERCE O A, FRURSEHERIISUTHGHR, 78, 4, 283-463.
FrE 3% (2005) @ GPS HLgeBHAIRE RS RS 2RIk LD~ 7~ I#a%, kill, 50,5, 347-361.
KARE—, F b 5E WEEZ, WEHES A9 (2005) : FIZEHFEEAVGAE N L —4— (SAR) (LY EHAlS 7=
Mk L 2004 AEMEKIZ K Bk 7 L—X —NORIEZAS L, ki1, 50,5, 401-410.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Japan Color Prepress)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 841.890]
>> setpagedevice




