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Influence of large earthquakes on the occurrence of landslides caused by subsequent rainfall
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Abstract

To examine the impact of earthquakes on the occurrence of landslides caused by subsequent rainfall and its period, the
number of rainfall events before and after the earthquakes, the number of landslide occurrences, and the periods of
high intensity rain after the earthquakes were investigated for 12 large earthquakes. 9 of the 12 earthquakes increased
the rate of landslides (number of rainfall events triggering landslides/number of total rainfall events) in the first and
second year after the earthquake compared to pre-earthquake period. In the case of the Kumamoto earthquake, in the
first year after the earthquake, areas with more significant seismic intensity at the time of the earthquake tended to
have a larger increase in the rate of landslides than in the pre-earthquake period. 8 of the 12 earthquakes had a much
smaller increase in the rate of landslides compared to the pre-earthquake period than the Kumamoto earthquake, and
the increase tended to be in the areas with intensity levels of 4 or 5 lower at the time of the earthquake. The three
earthquakes did not increase in the rate of landslides in the two years after the earthquake compared to the pre-
earthquake period. In the case of the Kumamoto earthquake, many landslides were caused by torrential rains two
months after the earthquake. On the other hand, the other earthquakes tended to occur landslides caused by torrential
rains at least 3 months after the earthquake or to have less number of rainfalls and smaller rainfall magnitudes than the
Kumamoto earthquake.

Key words - major earthquake, rainfall, secondly disaster, Landslide alert information
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Location of landslides in Aso Outer Rim during the June

2016 heavy rainfall based on disaster reports from the
prefecture and relevant literature
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Table 3 Number of analysis mesh and rate of dangerous spots for Sediment-related disaster in analysis areas
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Table 4 Occurrence rate of landslides before and after earthquake and its change after earthquake
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Fig.4 Increase and decrease in rate of occurrence after the earthquake compared to before the earthquake

(a) 1year after the earthquake (b) 2 years after the earthquake
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Initiatives for education of sediment disaster prevention using AR technology
at elementary schools in hilly and mountainous area
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Education from childhood is important for accurate response to sediment disasters. The ability to decipher topo-
graphic features, which are a prime cause of landslides, from topographic maps is a challenge for elementary and junior
high school students. We have developed a sandbox (AR sandbox system) that utilizes augmented reality (AR)
technology as a tool for learning topographic maps (contour lines) and topographic features. The system was
implemented in two elementary schools in Wakayama Prefecture, and a questionnaire survey was conducted among
students and teachers. The system developed in this study is portable and inexpensive and expected to be used for
disaster education in educational and public institutions.

Keywords: sediment disaster, sandbox, augmented reality, projection mapping, contour map
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