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Photo 1 Lava dome extruded by the 2007 eruption of
Kelud volcano in December, 2007 (M. Hendrasto)
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Fig.1 Location of Kelud volcano in Java, Indonesia

Photo 2 The crater lake of Kelud volcano in October,
2007 (Center for Volcanology and Mitigation of
Geological Hazards)
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Fig.2 Cumulative amounts of volcanic materials
ejected by eruptions.
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Fig.3 Annual number of volcanic earthquakes observed
at Kelud volcano during the period from January 1990 to
September 2010. Red circles in 1998, 1999 and 2000
denote the lack of data.
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Triangles denote location of seismometers.
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Fig.5 Ground deformation of Kelud volcano expected
from magma accumulation with the rate of 2 million
cubic meters per year at the depth of 6 km under the
summit of the volcano
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Table 1 Chronology of historical eruptions at Kelud volcano

Year of Repose time Year of Repose time Year of Repose time Year of Repose time

eruption (years) eruption (years) eruption (years) eruption (years)
1311 1462 11 1776 5 1864 13
1334 24 1481 19 1785 9 1901 37
1376 32 1548 67 1811 26 1919-1920 18
1385 9 1641 38 1825-1826 14 1951 31
1395 10 1716 75 1835 9 1966 15
1411 16 1752 36 1848 13 1990 24
1451 40 1771 19 1851 3 2007 17

Based on the catalogue of Indonesian volcanoes (Direktorat Vulkanologi, 1979)

Table 2 Volume and estimated mass of ejected materials by eruptions of Kelud volcano since 1901

Year of Repose time Volume Mass references
eruption (years) (10° m%) (10° kg/10° ton)
1901 37 2 1.6* Direktorat Vulkanologi(1990)
1919-1920 18 190 152% Kemmerling(1921)
1951 31 200 160* Hadikusmo(1974)
1966 15 90 72% Hadikusmo(1974)
1990 24 120 96* Direktorat Vulkanologi(1990)
2007 17 27 54 Hendrasto

*assumed density (pumice) : 0.8 ton/m?, ** assumed density (lava): 2.0 ton/m*

Long-term Forecasting of Volcanic Eruption in Case of Kelud Volcano, Indonesia

Kazuhiro ISHIHARA, SURONO*, Muhamad HENDRASTO* and Sri HIDAYATI*
* Center for Volcanology and Geological Hazard Mitigation, Geology Agency, Indonesia

Synopsis
In November, 2007, Kelud volcano, which had repeated plinian eruptions, unexpectedly extruded lava and formed
lava dome in the crater lake. The eruption potential at present are evaluated using geological and seismic data. (1)
Magma extruded by the 2007 eruption is estimated approximately a half of magma accumulated after the 1990 eruption.
(2) Volcanic earthquakes turned to increase in 2010, which suggests magma accumulation is in progress under the
volcano. The volcano has already prepared the next eruption, which will occur probably in 10 years. Eruption scenarios
and a method of quantitative evaluation of eruption potential were proposed.

Keywords: Kelud volcano, eruption forecasting, Eruption potential, Eruption scenario
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