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Time Variation of Volcanic Plume Related with the Eruptions of Asama Volcano in 2004

Tsuneomi Kacryama* and Etsuro Koyama™**

Asama Volcano had a series of eruptions from September 1 to November 14, 2004. We have carried out
infrared observation at the eastern foot of the volcano since August 2002, and have succeeded in capturing
successive plume imageries. We examined long term and short term variation in volcanic plumes related with the
2004 Eruptions.

We examined long term variation of the plume height from January to November 2004, and found two
different kinds of correlation between the plume height and other volcanic activities; the increase in plume height
followed by the eruption with a long time delay, and that followed by the eruption promptly. The plume height
turned to increase gradually in March and May with the increase of the A-type earthquakes and gradual inflation
suggesting supply of magma in the deeper part, and the height increased anomalously from July 25 with rapid
inflation suggesting magma migration to the shallower part. These anomalies were followed by the first eruption
on September 1 about 40 days after. Erupted products included some juvenile materials, but the major part of the
products were lithic materials. The plume height became lower just after the eruption, but turned to increase
from September 12 following the increase of A-type earthquakes. The second eruptive stage started from
September 14, 2 days after the increase of the plume height. Three small eruptions occurred on September 14,
and many small eruptions occurred successively from September 16 to 17. The erupted products were mostly well
vesiculated juvenile materials. This evidence suggests that the eruptions in the second stage occurred with much
volcanic gas, while the first eruption occurred after degassing from magma.

We examined short term variation of the volcanic plume during the developing stage of the successive minor
eruptions; from 00: 57 a.m. to 08: 00 a.m. on September 16. We got time series data of the average temperature
on the certain vertical line segment, which is crossed by moving volcanic plume, and examined spectrums. As a
result of analysis, some power peaks were confirmed at the multiples of 0.0025 Hz until 4a.m. And this peak was
found to move to higher frequency according to the eruptive activity; 0.0032 Hz at 7a.m. One possible reason is
that Asama Volcano has some resonance beneath the crater (conduit), and the characteristic length of the conduit
changed to be shorter during the successive minor eruptions. Japan Meteorological Agency reported the number
of eruptions increased from 4 a.m., and Geographical Survey Institute found a lava cake within the crater about
11a.m. These evidences suggest that magma ascended within the conduit around 4 or 7a.m., and may be
consistent with our analytical results.
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Table 1 Specifications of infrared imagery.
Items Specifications
Spectral range 8 to 14um

25.8° (H) 19.5° (V)

320 (H) X240 (V)
Uncooled Microbolometer
1.4 mrad.

0.1C

Field of view
Detector

Spatial resolution
Temperature resolution
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Fig. 2. Infrared imagery of volcanic plume in Asa-
ma Volcano (18 : 41, March 4, 2004).
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Fig. 4. Daily mean of the plume height of Asama Volcano from January to November, 2004. Large arrows in-

dicate middle size explosions, small arrows indicate minor eruptions.

IHER Ltcy, REERDSH /N2, KRTEED
BEBLUBEZEH O MRS 1SHIEPEICX 0BINIL T
WA DS, 2003 SEDMIEKD X S, 1 HOhTHSRE
FIEEAS IR T B T ENHBDT, L0 XD
BHEETOBENH 5, APETE, 39 EICEED
S ELNOHETHEE L, HY-ASED S Fig. 4 21k
L7, EEoss1E, LIFohETRKD. 2ED Fig.
2, Fig. 3Ol Lc k91T, EEOGSEoRE L
BIRSNCHEAI D WAJFETH 5. RGO 1 EFR
M 1.4mrad IZWIET 2 DT, BEEORKEHOAE %L
T8h 5 OEFCTHAMD, BENKOOHE Lz EAL
TV2EELTHE L, BEESAKOBE I ERLT
WEERELTVWAEDT, FEOESICIEA A 5 HICE
JERFENBERGFHE & 755, UL, 72&ZEWTERS
Fd 5 & AR A TN A o B A i S
1,000 m DOMEHHE &35 - CEHllT 51 1d, WIS THET 5
Z &<, TED S 2,000m bETRIATA NS S N B4
b0, TOXI LRI FAE L TOIEW, 2004 49
H QWK L, A LTEK O SJbH v LiE
PEARNICE km RSN THD, oL BEECEEKR
FHtiE 755, L L, KT, BEEoSs2BEX
Z200m X 0KV, 200m LI L, 500m PLEE W - 2 FREE
T CHmT A0 T, mglicEEd sl lilduun, £
7z, KT (2005) ISR I N TV A EBILOEHIH 53
WS N BESE ORI E L Th, BEMSFEE L
5TV, Fig 413, WEHESEOLLE L0 IFHEICHR
HDLTVWEEEZEZ LN,

X5, WEEES)S, BAEEHICm > TR0 X
ITE LI Ebh B, 200441 Ar 5 2 High
TR, BEOESIIEHOLTEY. TN, R
BOTHEEELEFH SN IO BESPBEALRONE
{H-TVRZEITHIELTWS, OGRS EH
e soT, BENSHORSNTLOBRICEshTLE
ST ERBEZONBOV. 1, FEOTENMEVIZDE
HIREESBED A TE 212 b 5 EMET &
AERONI 12T &0, BIESEIIERIICTL
TWhEEZ N5, 2004 43 LI, WD S S D590
PEMLT200m IZET B L5120, 5 7 Nah S,
LIE LIS XAI300m 1I0ET 5 L5 1ICt -7, £
o, TATA» S ZEEOSSI A LI LIEE 500m %A
B5EDITE > TVDE,. JEGMIT K - THEEEEEED S <
HEb N AT b 378, T O THIESEL A 500
mZ#ZTVw37H25HICE, TRET200mEET
o BIESEN 191090 58 X% 900 h
725 T 500m Zi#Z ZIRTAER < 41, 4 BlRIc s &
DESILHE->TVBET ENnD, —HICEESEE )R
TICE B AIRILEFEBRICHB L Twic s FEZ o 5.,
Z Dk b, —IRFFNCIEESED 500m %2 2 REED 8
AR E Tkl TOkds, 8 ARMS 9 A 1 HichlT
TOPMEFLK, 91 BRICHEKSFAE L, A
ZDHDODOMBIE, RIFEDED > fctcdDITBELNEh -
fohs, BKEBZOME T, BEO S S EVIREET
Hote. 9H 1 HUBMOEIED S S 3RAEE H 1
T Fig. 5 it ETRT. 9 H 1 HOBEKEZE, KRk



FRR KL 2004 FERE KIS BEE U 72 T O Fefil 25 8) 79

a) 1400 I
1200
1000 N
< N ’
£ 800 <
Q
: y
bt
S 600 f
®
o -
T 3 . $
* 4 )
400 1 -
3 S
* ° ‘
200 3 " k
; 2 3
M 9
*
0
9/1 9/2 9/3 9/4 9/5 9/6 9/7 9/8 9/9 9/10 9/1
b) 1400
T T T-o.-- o——o--oooT
- o o @ e oumm * emn
1200 & : "
Y IR ¢ 3 o
— . s ¢ IS4
g L 3 voo P4 P . * * :‘
§ 1000 .. ’: .0 - - - {
= ® 3 ¢ ¢
- o | r 4 . X3
£ b 3 ® . .
£ 800 . J R NS\
é ‘e N °®
5 . L i"' S
b o ‘. - ?‘ . No'e
5 600 ;. TN o P SRS
S s ”, 3 o8,
2 : ¥ S ¢
z . ) S . *
£ 400 ¢ %S
) * o
- 33 = 8
. 3
200 A‘ * hd “
<1 R 4
s *%e $o °, ¢ 9
. ‘ . * 29 %
0 . |
9/11 9/12 9/13 9/14 9/15 9/16 9/17 9/18 9/19 9/20 9/21

Fig. 5.

middle size explosion, small arrows indicate minor eruptions.

(closed circles).
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Fig. 7.
ma Volcano on September 16, 2004.
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48 on September 16; a: the average temperature on the line 1, b: average temperature of the line 2, and c:
difference of the average temperature between lines 1 and 2.
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Analized in Fig.13
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Fig. 10. Variation of the average temperature on the vertical line segments from 04 : 48 to 06 : 00 on September
16. Lines a, b and c indicate the same meanings as Fig. 9.

Analized in Fig.14
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Fig. 11. Variation of the average temperature on the vertical line segments from 06 : 00 to 07 : 12 on September
16. Lines a, b and c indicate the same meanings as Fig. 9.
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Fig. 12. Power spectrum of the temperature varia-
tion from 3 : 50 to 04 : 12. No significant pow-
er is found.
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Fig. 13. Power spectrum of the temperature varia-
tion from 05 : 05 to 05 : 26. Significant powers
are identified at 0.0025Hz (400s) and its multi-
ples.
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Fig. 14. Power spectrum of the temperature varia-
tion from 06 : 45 to 07 : 06. Significant powers
are identified at 0.0032Hz (310s) and its multi-
ples.
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