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Synopsis

This report presents preliminary insights on mechanisms of cascading mass movements
induced by earthquake and subsequent heavy rainfall with special focus on the variety of
phenomena depending on the geological conditions in the Noto Peninsula disaster in 2024.
In the preceding earthquake, the areal ratio of the coseismic landslides decreases
exponentially with distance from the seismogenic fault, with a larger declining coefficient
than the modeled peak ground acceleration (PGA). The spatial distribution of the
coseismic landslides can be explained by incorporating a probability density function of
threshold PGA for landslide initiation. This conceptual modeling enables us to evaluate
landslide susceptibility regulated by geological factors and topographic amplification of
the seismic shaking, as well as changes in hydro-geological conditions of the earthquake-
affected hillslopes. The subsequent heavy rainfall triggered many new landslides in areas
underlain by alternating beds of sandstone and mudstone, which was contrasting with
additional sediment yield from landslide scars and reworking of debris in the areas of
pyroclastic rocks, and with landslide enlargement in the siliceous siltstone dominant areas.
The strong seismic shaking onto the stratified subsurface structure composed of plastic
sandstone and brittle mudstone beds might alter the system of pore-pressure build up to
change the weathered bedrock zone prone to slide.
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Fig. 1. Cascading landslide patterns in the Noto Peninsula

by earthquake and heavy rainfall.
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Fig. 2. Coseismic landslide distribution by the 2024 Noto

Peninsula earthquake after Geospatial Information
Authority of Japan (2024).
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Fig. 3. (A) Declining trends of landslide areal ratio and
peak ground acceleration. (B) Optimal probability

functions of PGA threshold for landslide triggering.
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Fig. 4. Rainfall distribution (A) and hyetographs (B, C) in
the Oku-Noto heavy rainfall event in Sep. 2024.
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Fig. 5. Comparison between distributions of coseismic

landslides (A) and rainfall-induced mass movements (B).
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Fig. 6. Landslide inventories in Machino (A) and Wajima (B) areas caused by the earthquake and subsequent heavy

rainfall. Geological map was adopted from Inoue et al. (2010).

— 113 —



2 - - [
@ (D) W Mudstone
g 14 /. == Sandstone
> : 0.5
B 057 2
S < kS
o 0+ —— -+ 0 3
© o 1 2 3 4 5 E
(®)

Threshold seismic acceleration
for landsliding (X 10% cm/s?)

probability

Fig. 7. A typical outcrop exposed at landslide scarp in the hillslopes underlain by alternating beds of sandstone and

mudstone (A—C) and concept of differing PGA threshold explaining the different degrees of extensive cracking (D).
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Fig. 8. Conceptual schematics illustrating hypothetical
mechanisms of cascading mass movements by earthquake
(drawn by red) and heavy rainfall (blue) under varying

geological conditions.
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