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Fig. 3 Vertical displacements of bench marks around Sakurajima and along the westemn slope referred to

BM.S.17.
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Table 1 Relative heights of bench marks around Sakurajima referred to BM.S.17 at the
western coast of Sakurajima. Asterisk shows replaced bench mark.

Bench Mark Nov. Dec. Aug. Mar. Oct.
No. 1988 1991 1995 1996 1996
m m m m m

S.17 00.0000 (00.0045)  00.0000 00.0000 00.0000
S.18 00.6996 00.7039 00.7041 00.7032
S.19 02.9327° 02.9363 04.0257* 04.0279
$.20 01.7211 01.8678* 01.8730 01.8775
S.21 01.8832 01.8840 01.8921 01.8977
S.22 01.0776 01.0783 01.0893 01.0981
$.23 02.0551 02.0540 02.0676 02.0799
S5.24 03.5817* 03.5772 03.5934 03.6088
S.25 06.0753 06.0693 06.0871 06.1047
S.26 01.6097 01.6015 01.6180 01.6396
S.26° 01.7614 01.7522 01.7837* 01.8066
S.27 01.8827 01.8741 01.8949 01.9189
S.28 11.8882 11.8785 11.8987 11.9220
S.28° 62.1664 62.1567 62.1755 62.1976
S.29 823637 82.3505 82.3610 82.4796*
$.30 77.7678* 77.7545 77.7681 77.7865
$.31 30.5666 28.4508* 28.4804
$.32 10.6132 10.6006 11.0537*
$.33 35.8946 35.8861 35.9011
S.34 19.7633 19.0285* 19.0294
S$.35 43,7487 43.7395 43.5418%
S.36 26.1682 27.1424% 27.1143
S.36° 48.6227* 48.6046 485756
S.37 33.5417* 33.5347 33.5149
S.38 72.6370 72.6401 72.6313
$.39 54.6475 54.6575 54.7829*
S.40 35.6905 35.7034 37.1372%
S.41 43.0744 43.0926 42.3667*
S.42 22.2043 22.2226 : 22.3964*
BM.2500 21.2762 21.2959 21.2922 21.2866
S.1 40.5691 40.5847 40.5782 40,5719
S.2 47.8644 47.8759 47.8630 478571
S3 54.0390 54.0480 54,0318 54.0248
S.4 28.9804 28.9838 28.9599 28.3832%
S.6 22.2797 22.2878 23.4367* 23.4307
8.7 32.7875 32.8006 32.7898 32.7837
8.7 51.2868 51.3051 51.2944 51.2878
S.8 65.3253 65.3436 65.3317 65.3261
S.9 44.2313 44.2464 442364 44.2300
S.10 37.4018 37.4134 37.4060 37.3999
S.11 13.0365 15.7620* 15.7441 15.7381
S.12 - 18.6297 18.6203 18.6021 18.5969
S.13 08.2835 08.2931 08.2920 08.2884




Bench Mark Nov. Dec. Aug. Mar. Oct.
No. 1988 1991 1995 1996 1996
m m m m

S.13-1 30.0190 30.0292 30.0256 30.0219
S.14-1 343171 34.3253 343211 343190
S.15-1 18.3730 18.3818 18.3790 18.3784
S.16 02.8078 02.8155 02.8133 02.8128

Closed error 1.5 mm 2.6 mm 3.3 mm

S.D.(& mm / km) £0.50 +0.38 +0.40 +0.32 +0.42

Table 2 Relative heights of bench marks at the western slope of Sakurajima and along
the eastern rim of the Aira caldera referred to BM.S.17 at the western coast of
Sakurajima. Asterisk shows replaced bench mark.

BM. No. Nov. Dec. Oct. BM. No. Oct. Oct.
1988 1991 1996 1988 1996
m m m m m
S.17 00.0000 00.0000 00.0000 BM.2500 | 21.2762 21.2866
S.101 27.9609 27.9609 27.9637 S42 222043 22.3964*
S.102 57.8527 57.8470 57.7800* K.01 08.2071 08.2184
S.103 92.0863 92.0358*% 92,0438 BM.2499 | 09.1932 -
S.103° 145.8434 145.8401 144.2747* SF.2392 02.8138 02.8273
S.104 182.7233 182.7187 182.7271 BM.2498 | 02.5992 02.6083
S.105 214.3459 214.3406 214.3436 K.02 03.3964 03.4103
S.105° 250.8300 250.8256  252.0172* BM.2497 | 03.9231 03.9284
S.106 281.2321 281.2292  281.2270 K.03 062273 06.5320*
S.107 334.6353 334.6286 334.6235 BM.2496 | 06.1932 06.2044
S.108 384.4034 384.5531* 384.5444 K.04 04.1261 04.1333
BM.OBS | 4053077 4052992 405.2928 BM.2495 | 01.6788 02.2835%
S.201 344.0685 344.0580 344.0480 K.05 04.6806 04.6872
S.202 295.0446 2950340 295.0192 BM.2494 | 02.6542 02.6618
S.203 260.9759 2609710 256.5005* K.06 - 06.3701
S.204 221.2409 221.2407 218.0175* SF.2393 - 06.2713
S.205 189.3657 1893683 189.1707* BM.2493 | 03.0744 03.0787
S.206 161.2552 163.9176* 163.9043 K.07 02.7431 -
S.207 115.7743* 115.7772 115.7708 K.08 04.0003 04.3014*
S.208 814355 81.4386 81.4293 BM.2492 | 06.0751 06.0744
S.209 46.5531 46.5579  46.5493 K.09 04.0799 04.0764
BM.2491 03.8617 03.8596
Closed error 2.5 mm 6.1 mm 8.4 mm K.10 01.1308 -
S.D. +0.50 +0.38 +0.26 K.11 01.1898 01.1813
(= km / mm) BM.2490 | 01.8276 01.8205
K.12 00.7214 00.7045
BM.2489 | 003800 00.3723
K.13 17.6117 18.2796*
K.14 67.2340 67.2375
BM.2488 | 563872 56.3901
J.2797 86.1199 $6.1229
S.D. +0.60 +0.36

(+ km / mm)




Table 3 Relative heights of bench marks along the western rim of the Aira caldera
referred to BM.2469 in Kagoshima city. Asterisk shows replaced bench mark.

Bench Mark Dec. Sep. Nov. May. Oct.
No. 1985 1987 1988 1995 1996
SVO GSl SVO SVO SVO
m m m m m
BM.2469 00.0000 00.0000 00.0000 00.0000 00.0000
BM. C — 009218 - — 009265 — 00.6269* — 00.6251
EM.D 00.2945% 00.2917 - 00.6649* 00.6681
BM.2470 04.6985 04.6922 04.6917 04.6873 04.6905
BM. E — 00.0304 — 00.0374 — 00.0380 — 00.0397 — 00.0329
BM.2471 - 06.8369* 06.8355 - -
BM. F 08.1355* 08.1268 08.1259 08.1253 08.1356
BM. G 06.1202* 06.1078 06.1071 06.1018 06.1150
BM.2472 06.4843 06.4686 06.4657 - -
BM Mifune - - - 06.5634* 06.5790
BM. H 07.3449 07.3282 07.3241 07.3081 07.3247
BM.2473 02.6085 02.5944 02.5920 02.5872 02.6062
BM. 1 04.7250 04.7122 04.7088 04.7079 04.7284
BM.2474 05.3603 05.3466 05.3414 05.3403 035.3631
BM.J 07.8016 07.7886 07.7834 07.7846 07.8072
S.D. +0.71 +0.62 +1.27 +0.29
(= mm / km)
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Table 4. Parameters of the pressure source A and B during each survey intervals. Pressure source
A: Pressure source beneath the center of the Aira caldera. Pressure source B: Pressure source
beneath the center of Sakurajima. The origin of the X, Y co-ordinates is at the center of

Minami-dake active crater. ¢ mm is the standard deviation of the residual Uz — (Ah + Uref).

Leveling survey intervals

Nov.1988
~ Dec.1991

Dec.1991
~ QOct.1996

* Position of the pressure source
AXY),
BX.Y)
Depth (km)
* Reference bench mark
* Uref (mm)
*Uzo (mm)
* Correlation coefficient (Co)
* Standard deviation (c mm)
* Deformation volume at the
pressure source (AVp)
* Volume of magma discharge

A: 37km, 65km
B:— 0.1 km, 1.0km

A: 04km, 9.0km
B: can not found

A: 90km, B:4.0km A: 95km
BM.S.17 BM.S.17
— 12.8 mm + 375 mm
A:— 346 mm, B:— 35.1mm | A: + 102.7 mm
A:— 08458, B:— 0.6875 A+ 09921
4.5 mm 2.3 mm
— 1.4x10'm’ + 3.9x10'm’
1.56x10"m’ 1.14x10'm’
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Fig. 7 Comparison between measured vertical displacements (solid circles) and theoretical vettical
displacements (solid line) vs. radial distances from the pressure source A.
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Fig. 8 Relations among secular changes of relative heights of BM.S.29, yearly weights of estimated
volcanic ash-fall deposits and yearly frequency of explosive eruptions at the active crater of Sakurajima.
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Synopsis
To study vertical deformations ssociated with the eruptive activity, revised leveling surveys were conducted
on May, August 1995 and October 1996 at Sakurajima and a patt of leveling route around the Aira caldera.
Comparing relative heights of cach bench marks in 1991 and 1996, ground uplifts of about 4 cm were mea-
sured at the northern part of Sakurajima. Since 1993, eruptive activity has gradually declined and the Aira
caldera resumed upheaval movements. This vertical displacement suggests that magma storage begins again
at the magma reservoir beneath the center of the Aira caldera.
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