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YASUDA Akira, SUTO Sigeru and ENDO Hidenori (1993) Ground deformation of Unzen
volcano during the 1991 eruption as measured by aerial photograph analysis.Bull.
Geol. Surv. Japan, vol.44(10), p.631-637, Sfig., ltab.

Abstract: Photogrammetric analysis on the summit area of Unzen volcano was carried
out to examine the ground deformation which was apparently caused by the volcanic
activity, especially at the lava extrusion stage in 1991. Aerial photographs taken on
August 1, 1984 and November 21, 1991 were used for the analysis. The first appear-
ance of the lava was reported on May 20, 1991. The instruments, Wild A10 autograph
and EK22 analyser, were used for measuring and analysing the aerial photographs.
Measurement error was 0.5-0.6m. The photogrammetric analysis demonstrated that
areas on the north and the south sides of the crater had moved outward and upward. On
the other hand, those in a narrow zone northwest of the crater had moved inward and
downward. This westnorthwest-eastsoutheast trending graben was about 250m in width
and about 300m in length. Maximum subsidence reached about 12m near the lava dome.
Despite this local deformation, no significant changes were detected in the surrounding
areas more than one kilometer from the crater. This data indicates that the Jigoku-ato
crater centered within the graben which was generated by a dike like magma intrusion.
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Table 1 Precision list of absolute orientation.
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# X & Unzen
{# i 5 B Teisei Jio no 13-15
{E % ¥ 8 A-Yasuda
NO, Machine coord. Geodetic coord. St.
x y X Y
1 28000.00 72000.00 28229.20 72825.10 420
2 29981.90 72104.10 27741.00 73004.50 422
3 31571.70 72323.50 26945.20 73111.70 9
4 33941.70 72695.90 25754.30 73249.00 107
5 35200.00 70519.30 25437.80 74466.60 511
[ 36074.70 68847.30 25239.80 75389.30 112
7 29370.10 68707.90 28490.30 74560.10 100
NO, Trans. coord. Geodetic coord. St.
x ¥y X Y
1 28228.60 72924.10 728229.20 72825.10 420
2 27741.40 73005.20 27741,00 73004.50 422
3 26945.80 73111.90 26945.20 73111.70 9
4 25753.70 73249.10 25754.30 73249.00 107
5 25438.00 74466.40 25437.80 74466.60 511
6 25239.80 75389.30 25239.80 75389.30 112
7 28490.20 74560.40 28490.30 74560.10 100
No, ax(m) dy{m)
1 -0.576 -0.961 420
2 0.471 0.711 422
3 0.604 0.133 9
4 -0.613 0.109 107
5 0.217 -0.211 511
6 0.016 -0.063 112
7 -0,090 0.328 100
o l= + .60865
Scale= .50019
a = -.482015
b = ~.133640
X0 = 51829.2
YO = 103754
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airphotographs taken on Nov. 21, 1991.
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Fig. 4 Horizontal movement of each target on Mt. Fugen-dake and its surrounding areas from

August, 1984 to November 1991.
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