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Postdoming Continuous Subsidence after the 2000 Activity of Mt. Usu
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Since June, 2000, continuous GPS measurements have been carried out on the center of
the uplifted region during the 2000 activity of Mt. Usu. According to those observations
since the middle of August 2000, subsidence has been continuously observed, though it
becomes weaker gradually. Before the beginning of subsidence, stable stage was detected in
about two weeks.

The subsidence rate is quite large compared with that observed on the summit of Mt. Usu
after the 1977—1982 activity. In the first one year, the total observed subsidence at the
center of the uplifted region of the last activity amounted about 41 cm. After the 1977 —1982
activity, the maximum subsidence in the first year, which observed on the summit of Mt. Usu,
was less than 10 cm.

The decrease of subsiding rate after the last activity is also larger than that after the
19721982 activity. The rate of subsidence at the center of the uplifted region shows c.a. 15
cm/year in Spring 2003. Post-activity subsiding rate after the 1977—1982 activity was still
kept about 8 cm/year in 1999.

Using Mogi’s model and assuming the intruded magma to be centered at the 1 km depth,
volume loss was 4 X 10% m? in the first year and it was 1.8 X10° m? in the second year. These
values indicate that annual mean energy releases are 12 MW and 6 MW for each year. On
Dec. 7, 2002, estimated energy release by the method of “Plume rise”, which was observed at
intervals of 1~3 seconds, is 2~60 MW. Both estimations of energy release show a good
agreement each other.

I, L ® I

2000 4E1z 20 H4C 4 B H oW kiEE) (- 53, 2000) 247 - 2 6%k 1L GBF 3 Bl wEE)L, 1910
ENIBEONU+=Z 10 (BHEHT L) iS58, 1943~1945 FF N HEBOEMFINEREH B L U



150 7 ek Bk
1977~1982 F£ 0 INTEIBOE BRI LA RIFE). Fig. 1 2K) 13, AXLUEBRTLELS T4+ 4
272 DEKITH Y, TDOEENT SHOFRME 2 SUHE L HEBES L & tmEEZ 5 k&%
WEREB 2 R L LT b, 2000 FNFEE L FBENEE TH Y, HAMS.1ICET 2ERLHE
EEI L, AERUTEE DR AKX 70 m (2ZT 5EEBOTE TS - 72, IBEIREOMZE RN DWW Tid,
L OB ER (B -5 2000, R -4, 2002, AR -Ah, 2002, Ayt -4, 2002, ZEAE-
i, 2002, =4 -, 2002, oA - HiE, 2002, A -4, 2002, BER-fh, 2002) ¥Tw3,
EENUREZOMBREBICDOWTDH, W OrNEAIF L ENTw2EH (FA - M, 2002, B
-, 2002), AE®HILTIE, 2000 FiEEIOBERIBE R LI TN, HEWUREEE? GPS I L 5
BBRWOERERL, EEERIC>WTEZ TA45,

II. 8] #A

2000 SFEiEENC BT, HBEHED
bo b REDP- 2N, BERILFEE
DIEB K OBHLLER T, # 70 mizE Y
LEERE/RLL (BR-FH, 2000). L
L, HEEREE T Bl~oixh
AN DB NI, EEIRINEH)
DEERMFIZ DT, BFFEN GPS
WL AEREERNEIT) &3 TEL
rotz, EEIHAREN 6 ATEIC k-
T, &R HEl»EMEN, GPS %
i - 2B EERBRAIITL B L H i
Tolz, BMlEEE%, Fig 1icmd.
GPS BHIAIZBATRLTH 5.

AL ERFERERAKILBRF T, 6
AT A6, NCAkO@MD NIS 5 TH
) ¥ 7 it B o) GPS 518 #% MS 750
ZfE- C RTKGPS &8 2 s L Fig. 1. Location map of observation points and some

7> (Fig. 1). RTKGPS i3, iz peaks of Mt. Usu. Closed circles indicate GPS
(Fig. 1) TH, EHEAIC points. NIS and ABT2 are RTKGPS points.
X 2EMNO 3 RITHALE B S Static GPS observations are carried out at NIS and

TKM. ABT2 and TKM are reference sites for

b5 AFT 47 GPS BRI each GPS observation. Solid triangles are some

TREEEL, KEMBETE2 cmE peaks of Mt. Usu. Three new mountains

e - (Yosomiyama was born in the 1910 activity, Showa-
B, B3iZ2onTid+t5 cmBETH Shinzan upheaved in the 1943—1945 activity and
%, RTKGPS #E 22T, KR Usu-Shinzan uplifted in the 1977—1982 activity)

have come out during the former three activities in
i (2002) gk L TH 5. D12 2002 the twentieth century.



2000 SEAFRILTERIM B L O BERIEEIBIC 51 5 0TS 151
£33 A»b5iE, Leica L R500 FEMWEZH LS T4 v 7 GPSERICEI N &2 ¢, BEl%2 KT
TWwb, A7 4 v 7 GPSERIZ 6 BNy &3 X2 NFT CEHEL T 5% FBEIERK
EHETET7~8 mm, FFTHETE1 cmBETH 5. RTKGPS Bl &k, Fig. 1R
L72ABT2 8T, A7 4 v 7 GPSBAlNFEELIZ TKM 5 T» 5. ABT &id, TKM sicxt
LT, 200045 A% 5 2002 426 A TOMICH 2 cm ZEREL T 575, NIS Sk RIEAH 2
U HNRT 20 FLLEARE DT, FRCHIEIZT> Tk,

2003 £F % THOBARER % HEHME T Fig. 2 IR, ZOM» 5 bbb 5 & 512, 2000 FiE80
R AR R T, 2000 42 7 B2k Z ©, BBAEIEBIAHEV 7225, 2000 4F 8 ARTENEILIAZIZ S A
T, 8 AR 513, —B L THhEEL T T 5, TR, MHIDEEK 50 cm 2 SR I2#D
L, 2003 EHRICIFERISecm BEICE TETL T2, 72, 2001 £ 8 HicHBR LI nLils Y
PRERH LN, Py ) ORFEiE, SEBUEED KB AQTHRW Tz, I AHRDBRSE
DIEELZEHE X CMBL T3, T bh, KB kO b DESAEH» TERNICKE (B
L7z &AL T 5,

30.0

Ah
(m)

29.5

29,0 it
2000/7/1 2001/7/1 2002/7/1

Fig. 2. Elevation changes detected by GPS observations at NIS which is located
at the southern edge of NC crater opened in the central part of local uplift
area at the western foot of Mt. Usu. Uplift at NIS was continuing until the
end of July 2000. After the two weeks stable state, the subsidence is
continuing. The amount of the subsidence in the first year after the 2000
activity is about 41cm and that in the second year is about 15cm. There is
a remarkable change of subsiding rate in August, 2001. Around that time
small ash explosion stopped at KB crater located at the northwestern foot
of Mt. Usu.
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Table 1. Results of model calculations. Assuming the pressure source is located just beneath
NIS and using Mogi’s model method.

Volume decrease after the Total energy release

e . . . depth of the . i
activity in the main activity calculated with Estimated

. . center of the .
region calculated with pressure degassing volume energy release

. . pressure i

source model in the elastic half source (assuming rate
space Tgas=10007C)*
~7.3%10°m®/2years 0.5km 7.3 X 10%"W 1.2MW /sec
(5X10°m3/the 1st year) (5X101W) (1.6MW/sec)
(2.3 x105m?%/the 2nd year) (2.3X10*W) (0.7MW /sec)
~5.8X10°m?/2years 1.0km 5.8 X 104W IMW /sec
(4 X10°m3/the 1st year) (4 X 101W) (12MW /sec)
(1.8 X10°m?/the 2nd year) (1.8 X 10%W) (6MW /sec)
~2X10"m%/2years 1.5km 2X10W 33MW/sec
(1.4 X107m?3/the Ist year) (1.4X10*W) (43MW /sec)
(6.2 X 106m3/the 2nd year) (6.2 X10"W) (19MW/sec)

Fig. 3. A Schematic model for a subsiding
mechanism at the most uplifted region
after the 2000 activity. The subsi-
dence is supposed to be due to the
volume decrease of the intruded
magma, that is caused by degassing
from the magma body. Energy
release estimated from this model
show good agreement with that esti-
mated by “Plume rise” method.
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