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ABSTRACT: The heat discharge rate (Q) and H,O discharge rate (W) at Shinmoedake, the Kirishimayama
volcano group in February 2011 was evaluated using the plume rise method from the image data of a
monitoring video camera. On February 1, Q and W were 16 GW and 3.4x10° ton/day, respectively. These
values are as large as the values measured at the beginning of the gigantic degassing stage of the 2000
Miyakejima eruption. Q and W rapidly decreased, and on February 26 they were 43 MW and 900 ton/day.
The weight ratio of H,O/SO, decreased from 40 to 1 in this period. This change was possibly caused by the

disappearance of the aquifer due to the large thermal activity.

1 [ZL®I FAEL, 1 H26 B»5 27 HE TIHITITHEREMIC K

FEINTEIR S, B REEICAE T 5 20 £E 0k WIREHHT AHET ) =—XNEKEREIE. |
WA 67225 KILEFET, BHRZBITEICHESE L HRET A 28 BIZIIFSE kD PRICE SN HELTND
WK ZAR IR L TEY, KRIT O R LEL % B ONMHER ST, 2 A 1 BEFE TBAEZERME LK
bH L7z 1962 4F L 0, i ER LA <o e B oo 1A 4 4 SR e &Mz dTETIcRo/. 1H28253H1HD

LTWAKILTHD. 1994 4 2 HIZIXHIRE O
7.6km OHFH (WOZWL) ICHEELT—EF
A AT RERE S, HEkI KO & L o8l 2
M2 ThOND X517 ~72. 20104 3 A3 +A 31°56'
DA AT 2 BITHR SN, FIAE, k%« HE “
(ZH BRI C X R & 22 o 72 (Fig. 1).

BT TIE 1991 A0 T < /NI Ak D 1%, K 1L
RN A FR RIS REE L T 228, 2005 4EEDN S
INTEER C O RZ B (550 958 Pt i ok (LA 2858, 31°52'
2008; B - i, 2011) , 2006 4F 2 A 1 HICHEHAIE
B4 £ D KM E B = (@, 2010) , %

31°58'

31°54'

31050 L= i e
D%, 2008 4E 8 H, 2010 4 3~7 A I HHAE TR 130°48'  130°50' 130°52'  130°54' 130°56'  130°58'
MKz DK L, 2011 45 1 FICI3RK) 300 4E5 0 &
B~ kARG L (EREKEEE - R Fig. 1 Topographic map of the Kirishimayama

N volcano group. The star symbol indicates the
ki M7 545, 2013; Kato and Yamasato, 2013). monitoring video camera site at Inokoishi.

2011 4F 1 A 19 BT/ /e~ 7 < K RS KPS Yunono is one of the acoustic stations.

" H fy S LM T BLIER, Observations Division, Kakioka Magnetic Observatory
2 U TR LR ZE > & — B (AR LB T, Kusatsu-Shirane Volcano Observatory, Volcanic Fluid Research

Center, Tokyo Institute of Technology

— 223 —



BRERIFHGR 77 &5 3 5

HMICIBERAOEALEZ Lz, Z20%, 201149
HET, MAZHEVIELE EHEXSSHE - BR
B R4 H, 2013 ; Kato and Yamasato, 2013) .

Al L7 T AICRE SN2 B80T A B AT
DL, MEEADOHN AT (LLF, #gkh A7) 1% 2011
1A 26 H OB KB AR, JA A O BAg & B T &
LZEIICHAEDORENEE I, & 4000m 2 JE
FCOEBEEBRM TEDLIHICRol. IHIT, #H
AT O IR 2 1km o R VR 5 AT 22 465 FIT LS % A R
EHT—AATRHRBESN, S 20km BEFETO
MEJE D ARG A BN T X B X BIEH ARk S h
oo Zb PN b EEILBALE T 1A O & IRET, b
EHF ORI HER D A T Bk E S, &EE
HITEI IR E AN ZERT 272000 27 bk
[ER= g0

T2 TITEEA T A TS BRDTZ 201142 A I
FHRAE OSBRI X o T Sz Bl 3oL % —
L H,0 BIZOWTHA T 5. Fig. 2 [CHE TGS &g
KIGBYOREIIHER 2~ L1223, SRR x4 & L
W IBERE RIS K 240 IR L TV IRIc Y 72 5.
7B, TOKTIHAADL LIFALAAOBEEDR X
ERCOWKET 77T, AEEEORI % BOORES
F7THRLTWD. K EHOKEO = AKX
(20114 1 A 26 B 5 3 B3R 8 s £ 2342 1000m
Db o) %, FREOZAENIEBEREAE K (B
MR A, RS ORVER 2.8km OB 2 BITR T

Photo 1 An example of an analyzed image from the
Ohachi camera (13:29:34 (JST), February 1,
2011).
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Fig. 2 Temporal change of the volcanic plume height of Shinmoedake (according to observations by Kagoshima
Local Meteorological Observatory and Fukuoka District Meteorological Observatory). Black and gray bars
respectively indicate the height of colored plumes from the eruption and white or light white plumes. Triangles
indicate the occurrence of explosions (A) and eruptions (/).
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Fig. 3 Temporal variation of heat discharge rate (Q) and H,O discharge rate (W) at Shinmoedake in February 2011.
W was calculated from Q and the enthalpy of superheated water vapor at 1 atm., 800 °C (4.16MJ/kg).
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Table 1 Heat discharge rate (Q) and H,O discharge rate () at Shinmoedake estimated by the plume rise method.

Date QO (mean) O (max) O (min) W (mean) Number
[GW] [GW] [GW] [kton/day] of Data
Feb. 2011
1 16.2 57.8 2.0 337 23
3 4.2 8.2 1.2 87 10
4 6.1 21.9 0.26 127 29
5 2.5 6.6 0.67 52 18
9 1.4 2.0 0.90 29 2
13 1.8 4.0 0.54 37 12
18 0.25 0.36 0.12 5.2 6
21 0.15 0.22 0.073 3.1 6
26 0.043 0.058 0.030 0.9 5
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Fig. 4 Temporal variation of heat discharge rate Q (solid circles) and volcanic plume height (bars) at Shinmoedake
on February 3 and 4, 2011. Gray and light gray bars respectively indicate the height of grayish white plumes and

white or light white plumes.
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Table 2 Summary of temporal change of discharge rates and components of volcanic gases in 2011.

Date H,0 discharge rate SO, discharge rate H,0/S0, SO,/H,S
[kton/day] [kton/day] ™! (weight ratio) (weight ratio)
Feb. 1 340 8.8 38
late Feb. 0.89 0.77-1.3 0.7-1.2
Mar. 15 0.48 15+3
May 18 0.2 160 + 60 2 1.5+0.2

*! after Mori and Kato (2013), “? calculated from Shinohara (2013)
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