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Abstract

Asama volcano, located in the central part of Japan, repeated medium to small scale Vulcanian
eruptions, from September through December 2004. We analysed the activity between January
2004 and April 2005 using nighttime infrared data from MODIS — Moderate Resolution Imaging
Spectroradiometer — onboard Terra and Aqua satellites, in conjunction with the data from
ground—based instruments obtained simultaneously and chemical composition of the ejecta. The
observed period is divided into four stages, S—1, S—II, S—III and S-1V, based on the relationship
between thermal anomalies observed by MODIS and eruptive activity. S-1 (second half of
August)is the thermally active period preceding to the series of eruptions. This may have been
caused by a magmatic supply to the shallow level of the conduit, resulted from dyke intrusion
at a deep level (1km bellow sea level) in July, as suggested by the ground deformation
monitoring. This magmatic supply probably resulted in initiating the eruptive activity of S—II.
S-1I (1 September — mid-December) is the thermally active period during the series of
eruptions, which is sub—divided into two stages, S—Ila (1 September — 10 October) and S—IIb
(10 October — mid-December), by the two thermally active pulses in this period. Similar pulses
are also recognized in the time—series variation of eruptive amount of S—II, as well as seismicity
and SO, discharge rate. A deep dyke intrusion observed in the late S—Ila may have resulted in
a new supply of magma to the shallow level, which caused the IIb activity. After two months of
inactive period of S-Ill(late December 2004 — February 2005), S-IV (March — at least April
2005), the post eruptive thermally active period, started. Although this stage did not involve
eruptive activities, SO, discharge rate, level of volcanic glow and height of plume raised. This
may have been caused by the third magmatic supply to the shallow level in late January. At the
volcanoes possessing open to semi—open passages between the summit crater and shallow level
of the conduit like Asama, MODIS may detect pre—eruptive thermal anomaly, which can be
utilised for monitoring those distributing in remote areas, such as east Asia.
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Fig.2

(a) Temporal variations of the MODIS band 20 and 31 brightness temperature between
January 2004 and May 2005 and amount of each eruptive event (arrows, Yoshimoto
et al., 2005).

(b) Dyke intrusion events suggested by ground deformation (upper triangles) and
Baseline length between 0221 (GSI Tsumagoi) and ASM4 (ERI South) (lower).

(¢c) Daily number of BH (high frequency) type earthquakes (bar chart) and tilting
events (diamonds) (after JMA, 2005).

(d) Maximum temperature at the summit crater determined with thermal infrared camera
from helicopter or the crater rim(open circles) and level of volcanic glow
observed from Karuizawa (bar chart) (after JMA, 2005).

(e) SO, discharge rate measured by COSPEC (JMA and National Institute of Advanced
Industrial Science and Technology) (after JMA, 2005).

(f) Maximum height of volcanic cloud (bar chart) and estimated heat discharge (open
circles) (after JMA, 2005).
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Fig.3

(a) Nighttime Terra MODIS band 20 image (30 September 2004, 12h45m GMT,
ID=MOD021SS. A2004274. 1245. 001. 2005127093932_16144). The bright point in the
centre shows thermal anomaly from the summit of Asama. The image is 100km x 100km
area.

(b) Daytime image of MODIS imagery (visible and near infrared bands) (24 September
2004, 1h30m GMT) of the same area as “a”

(¢) The summit area of Asama (SPOT-2 HP, 22 May 1998), boxed in “b”.
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Fig. 4

(a) Thermal infrared image (AVIO TVS-100) of Asama taken from helicopter on 3
September 2004, viewed from the eastern side (taken by T. Kaneko), boxed in “b”.
The diameter of the crater rim is about 400m.

(b)A photograph from the same direction as “a” (taken by T. Kaneko).

(¢) Incandescent fumarolic vents in the summit crater (taken by T. Fujii on 9 August
2005).

(d) Volcanic glow observed on 30 September 2004 (taken by M. Yoshimoto)
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1TA14HIZ, 9ATHICH SHBL (2. 575 ton) DR X 720 repose time (days)

KDNFEA LT (1o oBsE) . 12H9R I bk Fig.h

AN E, 2R EOIEB DR DE K L /p~7-. Relationship between

5, ZD9H ~12H OWEKHIRE, SO, Kbk eruptive interval and SiO,

(upper) and K, 0 (lower)

FECHETEE) (Fig. 2c—e), MO EEETFEICYH, [
FRICOH C1MAR A ~12 a2 v —27 L3525
DOIEFRWARRO LD (RZET, 2004, 2005).

content of matrix glass of
brown ash particles (adopted
from Shimano et al., 2005).

ZDOIIHIO v 20X, T~ 7~ D38 KB~
FH (BAN) LEZEE5T00E L. BE - i (2005) 1%, NEWE L Ebh
B OGRS E & T A AR IE I ORI IEOMBERER & AL L7z (Fig.5). 2
%, WEKITHEAT U C LA L~ 7 = 3 JOEHGEES (Klkm) THR, #idfbL, 7/ A0
KEERZ UBHEEND E VI ETFTATHA L. LOLARD, 20k 9 2BMRITITal
AN T AWM CIE EFR<HTEEL2 00, TIbHIO1LA 148 OEHMIE, 17T 51K
IR Fe SR ME (RS0, 8, IBK0R), ZOBMRNLIIING. 20z kg,
IRIEBIFIATTafiN OIE K LI ~RW T & LD &, OH TR DGR E > 7 TTall OTEB)IT
WA 10A 2% D Y, Z0%, Hil-kh~/~ SRR L THD = Lhb,
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—HO IO L VEHICE E > TWeiig & Bbing) NEHRH OGS, 11714
Eﬁ5#iérm%®%%_ﬁﬁot;k%r¢®#%bm&w.

ZOX YR~ I~ O R ML, HEBREBIOBHIN S b ONTWD. F
A - (2005) 1X, THTFRIERIERO X A 7 BAA X2 R310H FRIICHEESTEY, Z
NSO TILHIAHEOE K ZFER LI E2EfML T\ (Fig.2b). ZOHEAIZ
XA~ <~NIA4H O~ 7~ TIERWI LT, 2h iV Esch i~ 7 ~%2KE
W E TH 72 b EERR & 7 o 7oAl REMED & 5 (Fig. 5O TTalfl O BfRA % S Y4 T
FHEMWET D &, ILHUABEKIIHIGT D~ 7~ O KEEET A~ EFIX11 A LA & He
EIND).

4-5 MEXEDOFEH (11157

ITTH & L7-20044E12 H FAJH> 52005452 A 1%, SO =R1%, "k TH D 11at] &
THEWLUUIZH DM, Fig. 2a0MODIST — % TIZEEF 13RO /ey (KON
R XK DART N H500°CREE L IFIT—ETh DH. Fig. 2d). =FE20005-/EE CTH L5
e L9 (RAT, 2006), WS EEA A & 72 D OIEECKI & IXIEFR T (2004487
H~12H) TH D7, SOMHENEEEMRDDIZEN LD OREN TV D (2004412
H~2005454 1) (Fig.2d, f, &&RJT, 2005). ZDZ &Enb, HHEN 2 ERESH 0K
mw&%ﬁ@li@@%%%@bfﬁ?b% FETR-o Tzt b & 5. TR
SO, FRIT b BT, R T b b E D TR TH LKA D B R HITAR N 72
@,ﬁﬁ%ih/ﬁﬁ7ﬁ/%k%&éVAwifﬁTbtk@%ﬁ%féé.Lﬂb&
NS, BMEERDOT —Z I LT (Fig 2f, KT, 2005) 728 Z O & 7 &+
L2050, ZOMBEOBBREIZOWTEIET — ¥ OREF N2 & D5 % D S 572 D5
HETD.

4-6 IEXEORERE (IVH)

20054E3 H ~4 A OB OFARFNL, BAITE X TW i b oo, REHFHRBIIIERIL L,
SO RO K BLIRE N E N L~ UL AR T L 912> Tnd (REJT, 2005) (Fig.2). =
DIV ATES RN L, BEAF AFOEN SN Lok E2 N 5.
1 EARSM BRI AG TS 1 A {5 o 7o e B (R Lo AEYE 7. SkmHh AiIZ20044-12 H 8 H ~
2m5&4ﬂ26aaﬁﬂ RE. AT - 4, 2005) TIE, IIbEINIZHT7- 520044E12 H8 H ~18

TITERE 3 D3GR w%né%@@ IVENZ 72 5200543 H ITIFRBO RN LD,
W%@ﬁiﬁ@vAwimﬁm k&@%f%én@i@ﬁw &ﬁ%méné —77,
GPSIZ & 2 iR 28 hiT @k@@%#%%%mmfm%iﬂﬁbth WZhh (KT,
2005), %E@@iuk%%% THARRLRE T LTS HDD, 28 FAIC, HEIAITE

\ZHEAT L CAHALNTBHR B D L5 2 1% 5 BRI ZE N B AEL Tnd (Fig.2¢). Ziuh
D EE, 2O, KEROEEWEGITE T~/ ~B ER LT\ L E2RET 5.

Wk ES K OBV OFAITEGR AT L TRAE LA AV EAAL XU b (200447H &
mﬁ)ﬁi2wﬁﬁﬁﬁz&%%wbéw>%iomﬂkm%%mwwvtmé (Fig.2b). ft
BIEE), BIRIHIEDIAE X A I 0 7% (Fig. 2¢) CORUREEETH L, LHERD/HIEL
REAAXRY M, SHORIEIGIERILZ L2 Lic~ 7~ OXGEEES~D LA %25
BLUEAREMENEZ HND.

5.F&LH

AKWFEONRIZLLTFTOLHSIcE L dbn 5.
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-MODISD ARSI X - T, HfE A 1L12004-20054F DEHRIRBE DB 21T - 7-. Z OfEH,
200448 H ~12 A, 200543 H ~4 A 2B OFAENTED LT,

IR H OB, AKORA L OREND, T EAKRTOBEE EAER (2004458
Adi~T4) , 1T1H# : EAIEENHI O BE5 A1 (20044F9H ~12H W) , T11TH : §842
H (2004412 NHI~FUFE2H) |, IVH] : K 2RO WEVER R AR (2005423 H ~7b
< EBAAR) , TS, ZORSITKIG LT, HUEES), SO MR, R
FORARN R ELEILL TN,

- MODIS CEIZE SN DBV 1%, IITE K OJEDOMER L S i S 5 miRER O iR O
HAR (FAIRFI, ML O ARBV OIRE EFCHEfEIERIC L 2 e i) 2 ik L
T, IERTHEEZLND.

cOATHDHEKIZHITLT, TOREHRINLEARFEOEMNARD D (IH]) . 2o
JRRE LT, TH FaNCHIERA S CEII SR D XA 7 BENICFE- T, Z ORFE
AN KB IR~ 7~ DS ST " TREER H 5.

C TTHIOME KIEBIHIIE, BURENS20o0, U2 (ITafl L TIbED) 1207 bhbd. —nb
D7V ZNTHE LT, HETRECSO, MR BIERIZ R > TWD. E iz, EHMIZONT
HDH L, FATTHIRIEHOR STk LTI O R OWE K Th 511 H 14 H OE H ) 135S
BENMENZ s, Halflo~ 7 ~OIFEN— BT L72tk, #iizio~ 7~ oftan
bol-rREMENRE IS (10H FRICEH TOXA 7 BEANHEEINTEY, i
FREINZZENEZOND) .

- IVHIOZELF X, 20044512 H9 AME K LIRS, #9377 HRIORIEIIZH VW CiRRE Tnd. &
DT OFA L RS 2V 31T LT, HERESOHREIEE o R RIERL, #A
JDEAAXY B (20064E1H TA) MNELNDZ EnD, BAKIZITESRNHOD,

~ 7= D KIEIEL~DOMAEA X "R B S - ATHEMERHEE SN D, - T, S RlDiE
BT, D &b kERETA~O~ 7~ O R N A3EH o T AREMER | <

WO O2BNIME K Z o724, 3R BT KIZIZE LR o 7.

ARIDOERIX I (TH) O X 512, kB & KEBANDMIT 52207 Tl LT % k1T,

W7tk 7 v Tr 7 AMEKENCBRE DB D Z LIRS NG, 2O X5 e Z A4 7Dkl
TIE, BESRIERIC L BREOSHEBRNEZ1TO ZLIC8Y, MAOTIIRERZD Z

EMNTE DAEEMEN S 0, BIIIEERS 0O 5% (& 7S IR B 77 35 g Hi1-orE K CERR IR B 5 kil
OIEBERICED L B s. —J7, BEEOHH L ZNICHITL CRE 2L A 7 &
AARY N EfEST oA, BLOBERT ORRAE R — 2 LTV h ) KO RBSOMEE
EDRBRIZOWTUL, A% EEPOT — X ZPNEL, SLIZFHELWVRFZITHILERD 5.

B

Kixk ELDODITHT--> T, WARIRKFEHBENIEAT O F B HEiEE, B Ez, S
Fe A, WAL RZRIET O THEE  F —DIEFE A LN L ERERIER, W%
TE =, FUER R R ER 20 K LA SE & o & — D S LB B2 A T ARAMER L 28 [ (TVS-100)
OFERZFFA] L CTHEW =, £/, # BB RRKEKIIIE KM S W B2 6o
kOB OS2 5 2 CTIEVV=. MODIST — & [ZNASA GES Distributed Active Archive
Center? & DIEHE A ZZ 1T 72, ABFFED—HRIC, SCHRRMHFA B AT I E B4 - KERIRFFE(E
HEE T20044F 7K L O KIZEE T 2 G R0FRA ) (IRF P HEHH  No. 1680002), [F%E
ERFZEB [FHNOD Y T XA LKILBI : T 7~ & ZomE ) ((RE: &
FFEZ No.15310125), “FRK18FEMIEMICHT - TR ERE (RE &1z AT
— XD KILBII AT ADBR%)) A L. AfcdET HICH--> T, #liE
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