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Magma Supply System of the 2004 Eruption at Asama Volcano Estimated

by Crustal Deformation Data

Akimichi Takacr*, Keiichi Fukur*, Kenji Funtwara®, Yoshihiro UEpa**, Sei Immma™**,

Tetsuya Yamamoro™®, Takayuki Sakar*, Tomoyuki KaNno™* and Hiroaki KATAYAMA®**

A geodetic observation network with GPS and EDM at Asama volcano detected pre- and co-eruptive crustal
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deformation.

outward from the active summit crater.
2002 to the occurrence of the 2004 eruption.

Observed horizontal displacements by GPS before the 2004 eruption indicated radial pattern
An east-west baseline indicated secular extension with 7mm/yr from
Rapid extension of 10 mm was detected at the baseline near the

summit, which may suggest magma discharge into the shallower chamber.

We estimated the magma supply system from the observed geodetic data assuming buried two pressure

sources.
km east of the summit at sea level (Source B).

magma from the deeper to source B was 200X 10°m’, and from source B to source A was 14X 10°m’.

One is at a height of 2200 m above sea level beneath the summit crater (Source A) and another is 1.5
Our data indicated that before the first eruption discharged

Total

amount of increase in volume of source A was estimated to be more than 50 X 10°m?® by EDM and GPS data by

the end of the eruptive activity.

These small but significant signals could be observed only in our network near the crater.

Our results

indicated that dense geodetic observation near the active crater or vent could give important and interesting data

to clarify and monitor the active volcano.
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2-1 GPS EfHEEA

K[IRWFFEAr T 1, MIRIEB ASIEFIC S - 72 2000 F 9
Az, GPS #iflls 3 5 (C &, KWS, OND % #fif
L7z (Fig. 1, Table 1). D%, BKEAICHFHSN B0
REIA~D < 7 < I b S B2 A4 5 BN T, &
D ILTEISE W E, G BAEEfE S 1L e, BEEKRIIZERAH
B 503, (LUTED S 1.5~3.0km OEEECH 2 (L8
DC,E GHD3HT, ThodUTHEAZROEAG & 21
il s TWw3 (Fig. 1). ZEI 1 AR EHES
MG2110 (BEJE « fth, 2002) T, F—=4 D+ v 7 ) v 7iF
307 (2004 4E 10 AU IR 15F), <27 A3 15ETH
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15 MR AE B D FHE R R I S RRE TR 9 5 C
EHHMOVESE LTO o, RITIEIZ 1 B SE
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FESHIOHETOF— gy MBEIS NI, FLA—%
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72T, 2005 4E3 BB, T LA —gfbshTuis
W, N6 3 AP LR ERER, 3.3~3.9km TH 5.
FZO3BRMSOESZEIIRE L (Table 1), &
RER DEAEITERZE (/NS O,

—7%, [ETKILER < ey — QF, kili+
vy =, HBEVIFIMA LIET) bKILTEBOEEM O 7
HiT, 20019 ALK, [IEWEATSLIIREE L
KWS, ONI I TAK ZA, K{EWFETEED v 2 7
AT GPS = 5 2 7 - T\ 5 (Fig. 1, Table 1).
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GPS and electronic distance measurement

Fig. 1.
(EDM) observation network around Asama vol-
cano.
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Table 1. Location of GPS and EDM observation sites.
# 1. GPS KU EDM Bl
Station . Latitude Longitude Height
code Site [Deg.] [Deg ] [m] Note
KWS  Weather Station 36.34167N 138.54722E 1010 Permanent point. Managed by JMA.
TAK  Takamine 36.40833N 138.46944E 1985 Permanent point. Managed by JMA.
ONI Onioshidashi 36.43889N 138.54444E 1348 Permanent point. Managed by JMA.
C C 36.38428N 138.54156E 1584 Permanent point.
E E 36.41831N 138.53650E 1715 Permanent point.
G G 36.40394N 138.50531E 2183 Permanent point.
G1 Koasama 36.40825N 138.56081E 1626 Temporary point. Installed by ERI.
G2 Sannotorii 36.40439N 138.54847E 1826 Temporary point.
G3(M3) Maekake-E 36.40347N 138.52697E 2443 Temporary point. Combined with EDM point.
G4(M2) Maekake-S 36.40150N 138.52200E 2443 Temporary point. Combined with EDM point.
G5(M1) Maekake-W 36.40119N 138.51803E 2455 Temporary point. Combined with EDM point.
G6 Crater-E 36.40669N 138.52292E 2568 Temporary point. Installed by ERI.
G7 Crater-S 36.40511N 138.51961E 2546 Temporary point. Installed by ERI.
G8 1000-ton Rock 36.40889N 138.51978E 2502 Temporary point.

7.4~11.1km & PR TH 3.
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ZoRd. BHNE 2002 4E 7 A A SHEKERTO 2004 45 7 A
FCIcEEt6mIFEML TV A,

2-3 iR AIBEERA
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Fig. 2. Time series of the baseline lengths observed 150
. . 100
by three permanent GPS points from April to 50
December, 2004 with daily number of volcanic 0

earthquakes. Rapid extension with 10mm was
observed at E-C baseline between 21 and 22,
July.
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Fig. 3. Time series of the baseline lengths observed
by three permanent GPS points and daily num-

The baseline
between E and TAK has an inclination to ex-
tend.
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Table 2. Step changes of GPS baseline accompanied
with seismicity.

% 2. MEEBOLLEE - 72 GPS AfREAL.
Date Amount of change = Change of seismicity
2003/6/11 - 6/18 -10mm 2003/6/10 Increase
2004/3/22 - 3/31 -5mm 2004/4/3  Increase
2004/7/21 - 22 +10mm 2004/7/26 Increase

-t

E-CHODOZRT v 7EH M5 5H%DTH 26 HilE
MR ASTERIL L, HBOMEREEZZNE T 3%
BECHEmL., it LT, Kk v o —id, 31
HicEEILO KLTES L N v E 15 25| & B
(KRR PR KILER, 2004). %7z, WEMEEOREN, kil
H AR HE O, REFER OMERE ST KONEE D
L%, REHROEHES THFaO»o&EE -7 (K
T, 2004). HUEEBIOER LI S HIZEERL T, 1L
FREFPERAS N L RBRENC ETHY, Fhk
HHRZOIEFALD 5 b T DIEREE N < 7 < I Hk
LTWBZEEBLRELTVWS, LrL, MEDEH
12 5 HOBEIIRR 0 23d - 72 2 L DFIRIZSD E T A
TETWLIEW,

2005 4F 3 IR, G T3 2004 4F 12 H % T ok
F— s EMICRE N o T £ TH B, KILIEB
MThOnF—EIRETETORY, (TEICR b
WIEGHERR S S KRB D 7 — & A S M <
nhid, FBHEHROFRERORREENH 5.

1k, ERELTE, MEEEOENE 2 5 v 7RO
EREBDOFIE, 200346 H & 200443 Hicd E—C /A,
DOHEARTED 515 (Table 2, Fig. 3). T O IHIETE
BT > TR S~ 10 mm 4G4 L 7. S 5132004 57
HofsEE 3ot vy 2Th b, BEED /4 XL ~v
FIHEHERZE 2~3mm TH B0 5 DE(LIIEETH 3.
158, O 3[EIOEBFARICEE T SEEELIERAEL
THELT, [ROBENRETR E 3 2 AMfEdE 2.

INSOHRREFENSDTH Y, 200457 DA
Ny MIOWTIE, BAKERO< 7 <iEEICERT 3 i
B S HEES ZIEA TV B LD ETFRITE S, L
L, HEERHHEHE L 7oftho 2 flic > W T ORIIAS Tl
O, ZOREBIGROZERIAENCET S &
L L, KRTRARFEOERIZTICEED B,

wic, ko RIHAF O6R1% R 2 fcoic, Kilit v
 —OEIMHIN TAK (G Z2FHL, Ché Crk
U E D SR AHEMEOHERZ LV HIF 5. Fig. 313,
2002 F£~2005 4= 3 H 0 EAREAILTH 5. L SlHIC

E £—TAK, C A —TAK, E f—C Ao ELL%E
RT. NS IE 1 R I BT LR L oA 25
Rl OB I & - TERfbshTw 2. HEOHIE
B &, 4 EFA L PRBEE K S HbE ORT

E A —TAK ORHE 3 3 EBTH 2em U TH D,
1EHDICTEE Tmm BEOMUERLTVWE I &
birsb, —4, CH—TAK, KU E—C SoREME 3,
BURIWHEIC KRS S 7 — 5 OFR DD, <
D %8 L TR ZEMER M - 7oh, bt
ELTHEA—TAK OEBREOELL D 0z h/h&
WEFZ B, [E-T, TOEFHOENREI, Ticali~z
C—ERBOR T v 7EE 2K LI ETRE GRS
EEZ N5,

I (2004) Itk 3 &, ETHIPEBED GEONET Tld,
BERENLAZOBRS DS 5, Ef—TAK OEFREIE L
< ERILTEEZ & 72 < BAR TRk O MaRER 03 iR b R
BABHlshTwa, &L (2004) & 20X E%E
ERILPE S $ km O BHELE T O#EL T, 1~3km D5
17 OB ETHMEL TS, HA - fih (2004) b Zhic
IWIRTH 3. B S —TAK OREFREZLEZ, CoLk>
BEHO< 7 <R 08 X A TV AREMED &
3.

BBRRBERICERT 2R EOMIEICIRANH D,
BRI DFE R IR 2~3 mm ORIEZ D, %
T HBE R A D HRE) D B A [RIFE RE D IR IR D AR 78 4
E#EgATcOBaEEE b H 5. L L, Bl
sRERNEE RO EREICB LT bR I N TE
D, BEBSEEEZONS.

32 GPS#Y:ELER

1Al GPS #: v LERAITIE 2~6 BRSO 7 — % 2 HL
5L, | BEOHERRIT 21T - /2%, 7 — 7 ZIBRL
7o b ClE— B OREREIE A S U fo. LA o e
Al 6 S bR ICLE ATV, 14 8RIES %2 1 RO
T—d ey b &Ll BAREITOMERIE, REREST
NT10km PIN &2 & 50T, BAREOhRICAIES 5
G5 ZHUES & LTIT» 7o RNTRESR &8 0 IR U BT
Rt DO FERERZE % Table 3 1S9, 7035, SEHIE &K
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Fig. 4. Horizontal displacement vectors detected by
repeating GPS measurements, from April to
July, 2004.

X 4. GPS#0 & LN X 2 ERIL O IKEZEAL
S, 2004 FE4~7 H. [WTEXOZGUIL, 1l
TEEREI K O LA T & IR 0 Z 8 % L 7.
[EE 5 ld KWS  GEFHIRGANEERR).

15 (G5) L DIEEZERKRATL00m I, $HE
HE|DKRGIRED REIE D 29 1 FEIERSY O iRt B
WWEREREEEZED. L - TRIRITIIIKER D OZEH)
AHOARL, SGHROHERTOKEHES T EHAVSC
LT 5. BOD ETES OBHERZEI/ NS WILTE
ERSEIC IR - 7o B S D ETEE SR A R L cds, &
TOHIRIC B W R B Yy — v R ERT A I L
TEHhot.

2002 FEOBRIBHAE LR, 5 [B1H 0| (2004 4F 4 H 26
28 H) FTIT, KOEFHT RN IXHE A28 R
Zteboo, HRSEEIIERS NS, -7z, LdL,
5[a1H & KETD 6 [A1H (2004 £ 7 H 28-30 H) ORI,
FNFETICRERIN I EDE -1, (WTEKOZT
& 3 B AR ISR D& By v & — v AR S e (Fig.
4). K3 1ED» o bz KWS @ FHRER, (LTED
FH 8km) ZEEME LR L. EEmidLTELFED
0 R LERS (G3~G8) T 5~10mm fEETH 5 A%
WSS 2,200m DI N OBIAA (R0 R LBINS GL, G
2, ROEGERIAD E, C, G, ONI, TAK) <&, ILTEE
W L RIREOEBEMSEN S N HENH S, 2D

5, EfROEEHTIETH 2122 HITE-C AT -
feIRICHIGT 5 27 v TREB b EEhTWS, (LTH
L5 O RARR S PRI RZ B> S 13 LTHEE N 0BT
BOBEAENEBR SN B2, 2,200m LI T OB S OZEE)
bFAT Bicid, COENFEIETTEIELZ S TH B,
3-3 SEiRAIBEERA

Fig. 512 2003 4E 5 A LIED, KWS 2> 5 K5 M1~3
OFPERZ LA RS, 3flfIcEICR SN S, R
A b —%d 2/hsBEHE, LKEEOLETH TR
<, JEMETHRRICHRE LU TOISWET OFEZ
B4 XTHB, 200445 AEE I, 3WEE BLE
DIFEART & 5 ARt OEMER E A SN, ©L
AR R 72 - 7o ATREME & b 5. 2004 4 6 A EE»
5, BFRCTKILIEBICEES EEbNZEHNR SN,
WA RIEREDERE L7, ek, 11 Ao M2 & M3
DORIEMOAERE I, 11 H 14 HicFEE L 4EHOH
AR KT X A AEORFHEANDEEIC L 5 D L
EEN 5B, WK > THUAEEORA 13, M2 T
67mm, M3 T 13mm T& - 7z. ThPKE, M2 OHRIER
DY 7 FIMEGL 1o ke, ThIIEEICLD 7Y X4
IEHO B S AR S 3 dFhicib L Bbh 3.
Fig. 6 iT, MZEIc & 2 Nfe % ik L 72 2004 551 A
DIBED 3 oo ZB 2/Rd. S oIk 3LH
MoOEA D X FRNE HHY + v FyohcduE &
DEENBIZE, EMINCEAZREB) 2 LEBOZ(L
ZRT. 3HDOH M2 OEHENSROARE L, 2004 F
6 HUEH 5 2005 4E 3 H % TIC 20mm DOEHETH - 2.
ZEIOHERS L, 12 A cREFEMRERTH - 7225, =
DRIIFIEIT O L3P MiRERITH 5. BAIEE) I 12
HE ok Lcoc, Sl X 2 HIERo & iHEEmE
d, /BB EFEORRS D B T EARBENG, —
#, ML & M3 b EIFEHOEERITIRD 505, EH)
BEIM2OESLTFTHO, 2AF TIIMITHI0
mm, M3 T 7Tmm DEHETH - 7z. TDEWVIZ, Ml~
3 RILTEK O, 5 1 ZIFEHEIcRES N TV3 b
DD, M2 FINTER & A EESE RcfE LTV S
Z &, TEK ORI FEFJIRIC & 2 28 % ik b IR
SR DITHELLEEZ OGNS,

K IEBIBGE LI O |LTES L o |FEES € =5 ) »
7F, CONEREERLIACITbNTE 59, A
GROER~ 7 v iihREERT 5 LT}, EELT -
v &1t

4 EHEEFIOER
NS OBNEEEIEINCHIET X 5 EABE 7 v
REZBD. b, 2004 FEERKILICE T B ILKES
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Table 3. Horizontal displacement data of GPS sites in Asama volcano, 2002-2004. Reference point is G5.
% 3. GPSHVELUBIAITRE - 7o /KFEERR, 2002~2004 45, 2002 4 7 A OB 228, HIIA
KBIIAREIAIC B B EERZE. T O AHESI GS.
D 2002/7/30 2002/10/16 2003/5/6 2003/10/16 2004/4/26 2004/7/28
ate 2002/7/31 2002/10/18 2003/5/11 2003/10/21 2004/4/28 2004/7/30
Staton  Gomponent Displacement (Standard deviation) [mm]
KWS EW 0.0 (10.7) -85 (5.2) -5.3 (5.6) -13.7 (4.4) -18.8 (6.9 -10.1 (6.3)
NS 0.0 (10.3) -3.6 (9.3) -0.9 (7.8) -24 (9.0) 26 (85 1.0 (11.4)
TAK EW 0.0 (9.1 45 (1.1) 0.0 (3.9 -1.8 (5.1) -8.1 (3.4 -13.8 (4.3)
NS 0.0 (6.8) 25 (28 2.9 (35) -5.2 (44) -2.8 (5.5) -4.7 (5.8)
ONI EW 0.0 (6.3 -1.6 (4.9 -8.1 (6.8 -6.1 (3.2) -18.7 (6.7 -0.9 (47)
NS 00 (1.7 -4.7 (5.7) -3.4 (10.0) -5.4 (6.1) -1.2 (13.8) -1.7 (8.2)
C EW 0.0 (6.0) -7.6 (2.8) -6.5 (4.7 -11.5 (2.8) -17.0 (5.1) -11.4 (5.7
NS 0.0 (8.9 22 (5.7) 25 (44) 0.2 (5.6) 44 (6.4 3.5 (6.9
E EW 0.0 (6.3 -2.5 (4.2) -0.5 (44) -0.9 (34) -53 4.7 6.1 (27
NS 0.0 (10.7) -3.2 (8.6) 1.0 (5.5) 1.0 (5.3) 49 (10.2) 110 (6.2)
G EW 0.0 (3.4 -04 (1.9) -5.2 (26 -11.2 (1.8) 4.4 (26)
NS 0.0 (2.2) -0.9 (2.0) -4.2 (3.0 -2.7 (6.1) -2.4 (3.0)
G1 EW 0.0 (8.1) -5.3 (5.6) -11.4 (43) -142 (5.0 -8.9 (4.1)
NS 00 (7.3 -5.4 (5.9) -6.9 (6.0) -1.2 (8.3) 25 (6.0)
G2 EW 00 (B2 55 (44) 1.7 (3.4) -3.5 (4.5 29 Q3
NS 0.0 (6.2) 4.2 (45) 1.1 (5.5) 56 (6.8) 9.0 (49
G3 EW 0.0 (36) 22 (1.2) -0.7 (1.6) -20 (1.2) 1.6 (1.6)
NS 0.0 (4.1) 43 (1.6) 1.7 (1.8) 0.7 (4.1 2.7 (1.8)
G4 EW 0.0 (2.3) 22 (0.9 -0.1 (0.8) -35 (1.0) -1.7 (0.9)
NS 00 (14 22 (09 -0.6 (1.0) 38 (48 26 (08
G5 EW 0.0 0.0 0.0 0.0 0.0 0.0
NS 0.0 0.0 0.0 0.0 0.0 0.0
G6 EW 0.0 (26) 8.7 (1.3 79 (1.3) 8.1 (0.9 14 (1.1) 0.0 (1.5)
NS 00 (44) 8.1 (2.9 -4.2 (1.6) -143 (1.7) -20.0 (5.6 -149 (1.7)
G7 EW 00 (1.3) 5.0 (1.1) 71 (15
NS 00 (1.7) 1.0 (6.3) 35 (21)
G8 EW 0.0 (1.9) -89 (1.4 -54 (14)
NS 0.0 (2.8) 4.7 (6.9) 43 (2.4)
ERMT L, UTOLB0THS. #y aNEHERE  HFNDSBRNCEE LD, 77y K —FFETES

RABNEETH 5.

(1) 200447 2122 HiZ, E-CHTZT v 7k
DREREE S - 72, —H, 20025 1 A5 5 2005 4E 3
A3, E—TAK [SDRIERD AT, 7mm/yr FEE DU A

Roni., (GPS EfEEHD
(2) 200444 A T H) (4/26-28) 7 5 7 A ) (7/28-

30) ofdlic, IWTEREA D A12 53, ok Ttd 0~
10mm DOFFERZEE N H - 72, (GPS # 0 & LEIHD

(3) 2004 4F 6 H LRI LTEER D iz sREE ke L, 12 A
LE & TitkBE L 72, OtisimIgEsim)

o 3 >DBIMEELZFAT 2 /1FE T VELTIC
HET 5.

4-1 FE~PPEEOESNIE

GPS 0 X LEIIT 2004 £ 4 A~7 HiciEz sk
Z@) (Fig. 4) 13, EEZLEKOE FOERE G T
{, PREBICOENSINED FLHEHTERL., £
CTHRERINIC 2 DDA IEAIGE L, Mogi (1958) 12 &
LA O (XK€ F V) oFERAGDbEICKS
SIEREROEN NS bV EBEOEM N7 P VDED

s 2 =5 %KD,

LR DRIMERE 4X10°Pa & L

fo. ETFEERSRBIEENKRZ VO T, KEKS DB
ZRW, @y — g, N—vVFavEa—F—0D
Y 4 ¥ Py X ETHBEHNCEREL TRERD S5 KL
TR E TS E Y 7~ Y = 7 MaGCAP-V (fg#t -
fi, 2005) ZFHW 7o ETOFEER, EEOEER KD
BT Dtk 2,200m (LLTHE T 350m) CAREIENE 14
X10°m® ERF D, T KD PPELOEIEIZILTEK
CIDOH#) 1.5km Dtk T 200 m THAREEEINE 13 200 ¥
10°m® & 78 5 72, Fig. 71243, Bills nZh (BRED)
L, TNEROISHPATE 2 2 o0 ENEI SEHES
nrZhr (BERED) 2RLE. £ 2 200FENEOME
bNY. 5%, COEH (Etk 2,200m) OFENEE Y —
Z A, RREE (BRI OFEIEE Y — R B &S
ZEicd B,
INETOMETE, <~/ <HEROELEEY —X B
PHEES N LD HEBNCIEEST 5 & i3 d F o Filnis
<, MRS 2 bE% R+ E SOBHE Y — 2
B OizHEN G| FE ol EnEbni., LrL,
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370 B fEH e BRI - BH - BRE - oK - SROH - R - Bl
00,06 KWS-M1(G5) 7190.06 KWS-M1(G5)
7190.04 —
._E_. 7190.02 é 7190.04
o 7190.00 8 7190.02
O 7189.98 8 3
S 7189.96 2 7190.00
@
5 7189.94 7189.98
7189.92
7189.90 |rvrvrr rrrrr trrrrr rrrrr trrrrr 7189.96
7095.92 KWS-M2(G4) 7095.86
7095.90 f----- LA VR X il GTTTrTme ‘E’ 7095.84
‘T 7095.88 |----- QWMQ%% --------- =
) 0 0] g
§ 7095.86 f-------- B Q 7095.82
700584 f--veeeiiiiiiii 8
é 7095.82 fp----ciemieea-- _'67rrh'rhvl-° """""" g 7095.80
a ;ggg.gg --------------------------- Qé%--- 7095.78
7095.76 [ _ ....... Tt . ...... T 7095.76
7172.80 KWS-M3(G3) 7172.76
TAT278 frerraerem e 'E 717274
= 717276 feocieeii e =
£ 8 7172.72
87172.74 S g g
e 717272 p----- a}; - -q, Q‘@ 'g' o N 5 717270 @
& 717270 }-----F o850 g% . . . %o §T whp- - - a
D 717268 boveeeen S Y8 . 7172.68
Q 717266 f-----cccecuen-- '1.3mm ...............
: 7172.66 =—vr=—v=—v—v— —r—r—r— —r—r—rr
717264 """ Tivvry T 7%V T9rlovy TV 2004/1 2004/7 2005/1 2005/7
2003/1 2003/7 2004/1 2004/7 2005/1 Moderately-sized eruption messp- m A
Moderately-sized eruption sy m (}
) ) ) ) ) Fig. 6. Slope distance change by EDM from Jan-
Fig. 5. Time series of slope distances by EDM with uary, 2004 to March, 2005. Artifical gaps in

weather elements correction. Anomalous gaps
in November, 2004 at M2 and M3 were due to
the hitting of the ballistic ejecta to the reflectors
on the November 14 eruption.

5. JEBERBEEINIC X 2 ERILES O RIFR (KWS-
M1, 2, 3) ORHEBEAAL, 2003~2005 4. X%
THlO T OFIEH R THAS N B KARERT
IEE A, M2, M3 (3 11 A 14 B rhBIsEmE
DEADEENFER E Bbh s, HIEMHED A
it (—67mm & —13mm) 2dH 5.

E S L CRBEETE L T 2 ofERIZIRIEED S
¢, v —2 BOIUTHOKMICH 3 D IFREVIEVWEEZ
b3, FHLEAZRVTHY —ZXBOMENED S
Hirotzl &F, TH 2122 Hic#E X2 E—C Sf§lo =
7o TEHOENFS, V—RABTH-7I &EEKET
3. 4 HNAEI~7 A TME® E—C Ao 15 mm 72
B (B RJbicf 10 mm, CIEFEEICH 5 mm) Th - 72D
T, A7 v 7EEH 10mm EZ D 3D 2Ichicb.
E—C oM 2 5 » 7ZB ikt L, [ U HOf
OEMADOLEE AR T, ZOMEHIE, < OHEA
YV —ABOELEE->TEY, TOEENI L TR bk
EOEOWRIRIZ st bilEEZSNSE. V — R BODH

November were eliminated. Bold curve repre-
sents variation with smoothing processing.

6. OtuHIERERNIIC X 5 RIPEREZS (L, 2004 FE~
2005 43 H. ENAIEEZE, KiI3EAA
SV L B E 2R d. 2004 4F 6 F LA
75 12 A E TRBEEREHE O R H R S,
&Iz M2 DRIFRTIAIR T H 5.

FEiC & 2 @2 T E—C AOREED 10 mm i 72
54D E—TAK, C—TAK ORRELZ(L2HE T 5 &
VWINS3mm LI ERD, ®BIZEREETH 5.

158, KRS OEE L SHEE S N7 D & WEE
SN B IITAERHE OB S DRt 1d, KWS ZEEIC L
158, 4~18mm 27550, BlEREEChE LED
D, [TEMFHE OREEAZED S5 LidTE L -
7c.

FETHEDTER I RITIEO M, ARz A8E L OEIh
HoO#E (Okada, 1992) b8 75 - fehs, By —v
DEABIEIEHRTH B T &b bbb L Hic, HIR
THHE U fofolific X 2 BREEFNO LI NS D - /e,
%7z, IITHE FOMD TEWENRZEZRD 31ch b,
BSOS A 1,000~2,500m &KL AHLTVWS T
LEEZBE, B PRREE 2 E LR E TV
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36.38

36.36

source

36.34 —
138.5 138.52 138.54 138.56

138.46
4km

138.48

3km =

nm__,//«\—’/wg\\\\ﬂ\\ﬂ~
Source A

1km AV=14 x 103 m3

okm
" Source B@®

-tkm | 4V=200 x 103 m3

-2km A 2 2 2 2
13846 13848 13850 13852 13854  138.56

Fig. 7. Observed and calculated horizontal displace-

ments. Two pressure sources were evaluated by

finding the best fitting location.

X 7. 2004 fED GPS HBilllic & 2 /K PEZER A H S
HEE S N5 2 DDHESE. ALEIHSHEITIR D st
A, FERHIDKEZEA OBIRIME, SBAREID,
FEF 35 SF R & 1 5 KSPAENL

DFEFERD 53, BOGEHESEVWC EZHSHTH
5. 07, SBSAOES & IRV o BE R &
AL, ThZhoBlillSATcoMEEERERET 5 C
LT & D iR SR B (SRR E T VD 7
Doy FY—F) ICESEFHE L (@ - fth, 2003). &
DrcHHIEEEE L BRERFEICL B3R LIT-o 72
2, EERMESERKETVICE AR EMB DEVBEL
HIEETH - 7.

L AT, [RFTFERETFA (LUTED SHEIbE 3

km, Fig. 1) TI3, 2004 4F 9~11 HicFeA: L o rhiiieng
KITHEFT LTI EAS D 1T 0.1 ¢ radian F2RE D ERIZ B Hs
BRlE N TWB GELL - fil, 2004). GPS BRI THEE S 1
727 ATREO Y — 2 BOEJJEMTIE, Frciiffsn
HIERZE R IIH 4y radian & RS SN B, Thid,
FEREToBRARE = L b3 BTH B I bbb 5,
BElZINEHh o7, COFRKROFEMIEIVEDEAD
Mo TOIEWAS, BRI ORE OB, H 50
(PRI T SeAT U CERE B 2 R s € 5V — R 2
= X LR ZAFENENEZ GND. FIAIEY -2
B O HEINE = 7 < OFRIET & 2 AIREMEA S O DI
U, himsKIcseiTd 2 R #1377 2 £ LR
bEDIEREPMVEICBE b0 EEbN 5,

42 FEOEHE

Uik DJbPE % % 72 ¢ E—TAK OHEHRIC, 7 mm/yr 2
EOREMSUNR SN B0, fhoRificizRons
W (Fig. 3). T &3, @ERILHbrEE oo 7R
DEAEERE L, ¥ —Z Btk s E—TAK OZH) i3/
SVEVIEOHBERERE BFE LIV, K_E (2004)
PHEAR - i (2004) 1T k> TS TV S, EBLE
T oMK F 1~3km FEE I LA R-> 51 7 X8 £ R
TV AEFEESEV. AR TIRERMNZIERITER
Motdl, ThEY—RCERESRTEICTS.

F (1968) i< K, HHARE KILTH - 7o BB
F, REHEADSBIES ATV S bDD, EEfEETL
THEE L 72 IUTEK D OB 1, BIFEDILTEXK D O AR
2km OEONEAUFHE & 755, Tk OBIAKERIZ, 20
BRI S N R o< /<125 0 0EFHE RT3
AREMEN D B, F i, B (1990) Ik 5 &, 1935-1939
FEOMITHIS TILTEE A TfT - 7oKEIR TIRIRKRT
40 mm ORFEMSEM S N, (TEXOPESH 2km % duls
&I AW REAED STV, COREZEER L
7oA, 20 tHEERTHR OIS K = %V F — DI SERK &
WZ BT - 2. 2004 FEDWEK DIEBIEE 13  DIFHY
OEFEIC R B0 KB VWHO0, HAEDILNTEKD
PE T ORZERMERN,  1935-1939 4EiC R & 1 72 BTG E)
LRILHE AR TV B AREED & 5.

4-3 MEARHROILTEERER

GPS & 0 & ULl 2> & 1M K IEBIBAE LIRT O )R
EFNIDEONI D - 728, ILTEEBIC T 2 LHRIEE
BN KZ BTONTVEDT, EARFiI%RTOEE
EFNEBKTEENTES. 2L, M2LUADE
FENSRKECBVWTEbHD, 3 HAOREEEZEL O H
Sa=— NS A =52 PEST BT E3REETH
%, % T THEKEIDO GPS EHWAEF — 5 ol &5
2T, HEKEIROINESRATE 2119 5. 6 AWIDtE,
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372 A f@HE BRI o EFE - BRE o LA < B - B - B
10 Ziited &5 BENFORES EARBEREHTES 5 C
E‘ T T N S L& Lf:. Eﬁ(ﬁ@{%é &i, ;ngj;"%‘ Om, 500~2,000m D
§ O e feree e 100m 4, 2,000~2,350m (1Z1FLTEOHEE) © 50m {50
§ 5 PR M3 48D ThHoH, KBRAHFES Bicd > T, ILTEL
B -10 e o NG JEIIZ R - F e 73 T D SRIS P i BRI RS & i E
§ 18 [ S M1 BENB iz, MFHEZKTERE LT 38T
“’2°TQWW“HHHKKw*©ﬂﬂnnﬁE fRTRIELVEEREIIFHTEH O, 2 2 olitkke 7L
-25 : : : EIRE L CHREREE A WREAT - 2. AIRESR
B 10 HOY ) KEF G, KOECWLETERE ER B
£E 1o L—i0% Som @ £ » ¥ = THEIL TR L 7o, ilifhi
£E 1o SEA P CRIMERE 4510 Pa, LD R 7 ¥ H%
ES jups 025, KNS DHE % 2,500 kg/m* & L7z, #H5LE
£5 . , , ANSYS #® ANSYS ver. 7.0 1 £ 3. & 7 L Ok

< 500 1000 1500 2000 2500 10 HThH 5.

Height of pressure source [m] BOARXIAEOZL AR L 72D M2 D —20mm
Fig. 8. Relationship between calculated slope dis- ThH-172DT, ThzEififcdEEnE, KEShi&

tance (M1, M2, and M3) and amount of in-
crease in volume versus height of pressure
source.

X 8 JENEOEsE, R M1, M2, M
3) R UOENR O ARRZACROBRR. ER1LIK
HE T, M2 OREEHZE(CE —20mm & 73
5 &7 M1 & M2 O bR &R LR 3K
Wi, FESEOES 23S 1,000m DL EICHE
LW EEAGER (M1: —10mm, M2: —20m,
M3: —7mm) %34 2 D3 EE L .

SIEE - FlEMEER % M2 IT> W TR B & (Fig. 6), 12
HXZTo 77 AlE3mm/H O3 E—E0H&THE
sk L Cwa &S IcRA 5. 4 ANE~7 A THIC
M2 L[NV F <=2 (G4) ThiThhi GPS Y iK
LB ofER AR 2 &, ZooZfEIZ 6mm fEET
b, ERAENEHREOEMS TS H 5 KWS 41
LIFIEF—EH LTV (Fig. 7). 2O En5, 4 A TNa~
7 A TFANCIT - 72 GPS # 0 &K LERHI TRt & 72 6 mm
OEEF, FEBITIE, 6 A~7 A TFH® 2 7y ARt -
TWicEEbh 3.

ITEHEH T o GPS Bl o%FEHTETLREL
»s, SEIREEEN<d 7 AL S E R EEs R S hT
Wio, £ CTGPSHEHIlF— 7 2 Bl s iy — 2
A DRI 6~7T HO 2 r ATRI -7 & L, D
IR ESFS B &, 12 H £ TORETHY 50X 10°m* O
EREERS D s fcEFZ 5N 5. HL ZIEESED
V=R AT, ZTOMBEMNES 2,200m 2 5L LM -
IAEADETHY, TOWIEMIE L WEIEIZT .

Z T, WWEKOE T O A SRS ITHAREBGE L
TEHREAZFEL, KWSH» S8l & - fIEEEE 0 Z 1L

FEJTIREREE 1236k L TR, £ DD M1 KU M3 OflER
LB AFH L. Fig. 8 13, RENFOES ()
T s N5 M1 & M3 ORIEBEZ LE & (RREEINE T
b 5. BFEE M1=—10mm, M2=—20mm, M3=—7
mm) % 584 T [E]FF IS 7 R S AFEAE LI 0 as, R
ERICH 2EEOREHPNS 2 EEFELING, T
RO S I3HEE 1,000m DL EITHELE LSO & Bl R %
BT 2 DEFEEL V., AEENEIROZ AL -7
E LT, 1251000 m i E SRS &b B 56 D 2,000 X
10°m’ & 75 5.

DAY —2 A XDEL LIKGA, HREEY -
ZAZETENFEELLELD & M1, M3DOZEEH% X< H
H42., LALY—XADESIFES2200m THD,
KOEDESE D% 2,350m TH B EA2EZ B L, BHE
Widy —2 A XD bEOENFIREZ ISV, #-T,
12 A & TR CEI S h - E B A3 2 R
(35 1,000~2,200m Dz d b, BAREENE 3RS
BEWVIBATH 2,000 X 10° m®, i b WISE TH 50X 10°
m* &5,

LI AT, HAED 9 AhEIciEKOECES BB
L, 10 AiZiFRAKTKOERED» S5 100m FZEF T
(EL R, 2005), {Af&iC L T2, 100X10°m’ &
Lictcd, KIEREO R SR OMIED, BaEfEIC
& o> TEFAEZ T TOBAREMD S - 7. T OFEAT
Mg 279, BREZECLVLEEOYIaL—va v
HEEIT o KORICER L ciasiid, ks 10 A
OIS E S TH 5 2,375m  (EA-HFEEE, 2005) &
L, ¥y 5 2 — & ©BERSAE I RIE & ARk L7,
ZORER, BEHRO MI~3 OEMIFE IS KORLT
Hicmx, ZAEIZ0.07mm EMUNEbDTH -7z, K
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ONOERBS FHELM L ILEEMDE, THA
FIXICEESETVE E WS FERERICE D, StikiE
BIRGSER & 3EFAR, BEb—H LW &E2MEL
7.

5. R TTHBRETIN

HHAZ B 2 SIHEENTRIR L 72Dl LD T & 5, 2004 4
EREILE KO < 7 < AR ELITO X D182, i
KiLioEH < 7 < fH8% T F IV OIREEITS (Fig. 9).
ERILLTEILPEES O B T, I~ 7 < hSFEH
ENTVWBE=I<EED (V=2 C) BEET S, A
KT, TOFEEEERMICHETE B -1, KL
(2004), HA « fthh (2004) 1k v, BELETOUEAT 1
~3km FEFEIC BiRAE > 51 7RO < /<12 £ D OFF
ERfEfis TV, 7, HERFHIETEFT (2005
b)Ic& B &, TOMHEBOMET 1~1.5km ICEREAE
T BT EBPHLLITSNTOL S,

HEKHTD 4 A~7 A E&iILLTED A 1.5 km @D

R AT T 200 X 10° m® @ = 7" < SfEE S gk L 72
(v—=2B). T0>57H21-22 HOEHRIcZD 34
O 2RENSBRFENNCTE S e, HE KB
(2005b) I & % &, W AKFETORRESAE, (LTEPEA O
v — 2 C Al SHHMKILE T Ice, £ Ih 51LTHRK
CE TS 1,000m £ TE >3¢5 EN->TED

HBEE) & < 7 < fER E OBRARIES TV S,
EINfcy — 2B, BlESHH» OHEESNE <7<
BRBrOANB T EIcis B, L L, HEIRFEHIZED
220 (2005b) 12k B &, v — 2 B &I1EIFFE CREETH,
10 A 28 HIC/A# s WoRRIMENFEL 0D, *
P KOE FOBRBESH S KOE 25 Y — 2 BOH[H
I - THRICTF AR HEERLTWS. T SHE
REHIFRIFFER (2005b) (3, ERIKILOPEHLIAD, Hi
DFIRD = 7 < HEHEEE D LD AIREMHE 2RI L TV 5.
F 72 NEE i (1975) 13, 1973 4EREK D 3 4RI S, FF
SRR STV OWALTHEH DERIcE W T
[T S IR B S b > o C E A EL TV A, FHEX

4km
3kmp

Mt.Kurofu
2km}

Source A
1km 2200m

Sea level

138.40 138.45 138.50

Summit crater

SourceC .-~
’ Deeper dyke chamber ?

Magma pocket
AV >50x 103 m?
Jun.- Dec., 2004

Apr.- Jul., 2004

138.60 138.65

138.55

Fig. 9. A model of magma supply system of Asama volcano during the 2004 eruption series estimated from GPS

and EDM data.
X 9.

2004 AR KD < 7' < AR OHES € 7V, 2004 4F 4~7 Fich 3 TEBILTE S OFEER~ 7 <12

% 0 (Source C) 25, LTEHGH 1.5km OUHEITICH 5 < 7 <% D (Source B) 12 200X 10°m* D= 7
< Mt & Ntz =Dk, 2004 4E 6 H LI IC Source B 70 & [LTEK CE N1k 2,200m © = 7 = £ 4 » b
(Source A) IT < 7 <A S 1, 2004 FE 12 HE Ticb < &b 50X 10° m® OIRFEHE N 6 - 7c.
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374 B+ fE - B+ L - 00 - ALK - S - -

NABEREEFSICY —ABIc—¥7 5. T - fit
(1975) 3 T DHIBFAED » 51 = X A Z NS E DOWE
ISR 2 AREME 2 ERE L TV B8, = o = iGEiciER
TAMBOAREE b H > D TRIBEVWNEEZ B,

HRZEEE» S, vV —XChHY —RBAES
Mo< 7/ <fEE2EMN T 27— 2130 FED & AENS
ncuin, Lrl, bATIhlADBD~ s <
AR A IRRET Bl b T % B b &bE TV L, —
FHemEfE (1997) S AN UERY» &, (LTEFES
DREHLFRD < 7 < fEaEE ofic, K OEEL» S DHIFR
OB OEAEZIEHL, o RKOETFTRAL
TWBEEZTVWS, O EMLSHEDILTHOK LD
IHEES NIy — 2 Bld, B 5D~ 7 < fHaRIcEE
TrEVOAREE b H B, Lo LB TIE, V-2 B
Ny =2 CoHEEZITOEOD, HEVIEFY —R
BV — 2 C EFHIRHED ~ /< a0, Th %
w0 s 7F—sRELNTVEL,

2004 4 6 HUED SILTEKOE N OFES 2,200 m {20
~ =Ry Mo ESERED (V-2 A), TH
THZETIC 14X10°m® OFREREME 2D, 9 H 1 HOW
KIZTE 5 2. D% 12 B OBKIEEHE T T, BAES)
ISR D IBEEHARORLENS b, /< fiick3
AEEREME L. v —2 ADNREARFEI TV b
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