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'This study analyzed the characteristics of sediment transport caused by post-earthquake rainfall
land the effects of earthquakes on subsequent sediment transport, and examined the risk of
landslides caused by post-earthquake rainfall. In the study, we collected and organized the material
literature on landslides caused by post-earthquake rainfall, and conducted analyses using seismic
motion and rainfall data, landslides, and laser profilers for large-scale earthquakes that occurred in

Japan. The main results were as follows.

(1) The results of the collection and compilation of the documentary literature indicated that the
sediment transport caused by post-earthquake rainfall was mainly expansion of collapses due to
earthquake, new collapses, and debris flows. These sediment transports tended to occur mainly
within 40 km from the epicenter, in areas where the seismic intensity was lower than 6 and the
maximum acceleration was higher than 400 Gal. The effects of the earthquake were divided into
three categories: reduction of soil stiffness and soil strength, earthquake-induced cracks, and

secondary post-earthquake movement of collapsed sediment,.

(2) The characteristics of landslide distribution after the Mid Niigata Prefecture Earthquake in
004 were investigated using spatiotemporal data on landslide from 2001 to 2016 in the
Chuetsu region, Niigata Prefecture. In the northeastern part of the Kawaguchi region (covering
approximately 17x17 km?2), the occurrence of landslide increased after the earthquake. Most of the
landslides after the earthquake in this region tended to be distributed in areas where many
landslides occurred at the earthquake and where the maximum acceleration and/or seismic
intensity were high. In addition, in some case, the amount of rainfall immediately before the
occurrence of landslides during the rainy seasons(June - November) after the earthquake was
ismaller than that before the earthquake. Moreover, 77 % of the landslide after the earthquake
!indicated areas of less than 1x103 m2, which tended to be considerably smaller than those before

and at the earthquake.

(3) 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
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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, torrential rains two months after the earthquake caused
many landslides. 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.

(4) Multiple analyses were conducted for sediment transport due to the Kumamoto earthquake inl
the Aso region and the June 2016 heavy rainfall two months later to identify the capture rate of the
criteria (critical line) indicating the risk of landslide occurrence, characteristics of sediment
transport, and the impact on the occurrence of sediment transport.

As a result, in the heavy rainfall that occurred about two months after the Kumamoto earthquake,
the critical line capture rate decreased by 28% compared to the pre-earthquake heavy rainfall in
July 2012.
Results of discriminant analysis, the overall contribution of slope gradient was large for both the
sediment transport that occurred during the Kumamoto earthquake and the June 2016 heavy
rainfall event. The magnitude of the impact of the maximum acceleration caused by the Kumamoto
earthquake on sediment transport during the June 2016 rainstorm was estimated to be about 2/3 of

the rainfall at the time the sediment transport occurred.
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