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We have conducted the gravity measurement during the last eruption of Volcano Usy,
2000. Parallel observation using two Sintrex gravimeters, CG-3 and CG-3M was made at 9
observation points surrounding the erupting crater of Volcano Usu from just before the
eruption of March 31 to the end of June, 2000. We have repeated the observation and totally
76 gravity values were obtained. Instrumental drift and solid earth tide were collected for the
original data, where the former was evaluated from the repeated measurement at
IGSN71(Hokkaido University). Noise level of the observation was rather large, 40~300.gal
because of strong air shocks and its shaking buildings in addition to wind and traffic noises.
Showa Shinzan (SHO) observation point was quiet in noise and about 5 km away from the
crater area. The data shows a gravity decrease as much as 40-50ugal in the period from
March 31 and April 3.The same amount of decreases has been observed at some other points,
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Soubetsu (SBT) and Zenkouji (ZNK), however their time intervals for the decreases seem to
be much longer than two weeks. The temporal variation of the ground deformation by the
GPS observation (Geographical Survey Institute and Geological Survey of Hokkaido) has
been modeled and the ground deformation started at about 3 o’clock in the morning of March
29 and lasted until the eruption on March 31. The deformation continued as a relaxation with
a time constant of 1.2 to 1.5 days. Short time duration at SHO is consistent with the
deformation. Precise analysis revealed that those at SBT and ZNK harmonize with the same
ground deformation, representing the gradual relaxation of the deformation process.
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Fig.1. Gravity observation points on the foot of Volcano Usu (solid
circles). Capital K and N indicate the Konpira crater and the
Nishiyama crater.

Table 1. Noise environment at each observation point.

Observation Code Artificial Wind/Rain Temperature Air Shock
Date Police Station | DAT @) © © X
Showa Shinzan SHO X X X X
Sobetsu Hot Spring | SBT O O © X
Zenkouji ZNK X X X X
Abuta High School | ABK X X X ©
Tsukiura TKU X X X @
Junior High School ONC X x A ©
Haha to Ko HKG A X A A
Sunpalace SUN X b X ©

Noise level: © Heavy effect, O Strong effect, A Slight effect, X No effect
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60 pgal FRE A L 2o 72, MABE#ROFRIF WA - BRAPS - HEK - BEFoR- Y
v ABEETY, BENOBEAERIIZ 4 BRI TTH S, 5 Ao 3EORE TR TXTHH
EATENOBEIMEmA R S N7z, BRIETILT 20 pgal F2E, Mi3# 50 ugal BETH B, T
DREEE Fig. 212 HTRT.
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Fig.2. Gravity variation at observation points, SHO, SBT, ZNK, ABK, TKU, ONC,
HKG, SUN and DAT in Fig. 1. Different symbols at the same observation point
indicate two different gravimeters which we have used. Horizontal axis indicates
the time in hour from March 30, 2000.
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Fig. 3. (a) Change in slope distance between 960524 (Sohbetsu) and 960525 (Abuta)
GPS stations by Geographical Survey Institute. Reproduced from Geographical
Survey Institute report presented at The 85th report of coordinating committee
for prediction of volcanic eruption. Diamonds indicate the result obtained from
one epoch data of 24 hours every day. Triangles indicate those of 6 hours at 8
times everyday. Decay constant of Alpha in eq.2 in the text is taken 1.2, 1.0 and
1.5 days.

(b) Daily variation in slope distance between 960524 and 960525.
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Fig. 4. (a) Change in slope distance between 960526 (Date) and 960525 (Abuta) GPS
stations by Geographical Survey Institute. Reproduced from Geographical Survey
Institute report presented at The 85th report of coordinating committee for
prediction of volcanic eruption. Other symbols are so understood as those in Fig.
3.

(b) Daily variation in slope distance between 960526 and 960525.
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Fig.5. Relative gravity variation at SHO (Showashinzan). Gravity
changes due to uplift of mountain body are also calculated from
the results in Figs. 3 and 4.
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Fig.6. Relative gravity variation at SBT (Sohbetsu). Gravity
changes due to uplift of mountain body are also calculated from
the results in Figs. 3 and 4.
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Fig.7. Relative gravity variation at ZNK (Zenkouji). Gravity
changes due to uplift of mountain body are also calculated from
the results in Figs. 3 and 4.
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