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Synopsis

The north-Kyushu heavy rainfall on July 2012 triggered severe shallow landsliding of
hillslopes of caldera wall and volcanic central cones located in the Aso caldera area. The
sliding materials are mainly tephra deposits with stratified structure covering this area,
bearing a mechanically weak layer at the depth of sliding. Shear strength of soils
extracted from the two types of typical slip scars shows clear difference in their cohesive
component. The silty loam obtained at the Naka-sakanashi area (a part of the
west-facing caldera wall) has a higher cohesion than the sandy loam from the
Sensui-kyo area (in the central cone). This soil property seems to be reflected to the
shape of landslides, which exhibits a deeper (~3 m) and gentler (~30°) sliding scar in the
Naka-sakanashi area, than a shallower (< 1 m) and steeper (~40°) scar in the Sensuikyo
area. We carried out an infinite planer slope stability analysis to reconstruct conditions
for landslide initiation. The results demonstrate that an increase in pore water pressure in
the mechanically-weak potential slip plane triggered the landslides.
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Fig. 1 Rainfall distribution of the North-Kyushu heavy rainfall event based on AMeDAS records. (A) Total rainfall
during the spell of rainy season from 15 June to 14 July 2012. (B) Rainfall amount from 15 June to 7 July proceeded

to landslide occurrence. (C) Landslide-triggering rainfall from 11 July to 14 July.
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Fig. 2 Rainfall record at the Aso-Otohime AMeDAS
station (cf. Fig. 1A for location), with timing of debris
flows from the caldera wall.
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Fig. 3 Landslide scar investigated at Naka-Sakanashi
area. (A) A view upward from mid part of the
debris-scoring hollow. Note a man in the photo for
scale. (B) Profile of ash fall deposits exposed at
lateral scar with Yamanaka soil hardness (dots for raw
data, open squares for average).
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Fig. 4 Landslide scar investigated at Sensui-kyo area. (A) A view of typical scars. Note men in the
photo for scale. (B) A view downward from the scar in Fig. A. (C) Slightly slid but stopped soil mass at
the topmost part of the scar (cf. Fig. A), indicating slip depth of 88 cm in this profile. (D) Yamanaka soil hardness
for the soil profile (dots for raw data, open squares for average).
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Fig. 5 Results of direct shear test for drained
condition for undisturbed saturated specimens.
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Fig. 6 Slope stability analysis for Naka-sakanashi area (A) and Sensui-kyo area (B). Broken and solid curves
indicate critical lines for saturated but no pore-water pressure (tension saturated) condition, and saturated with
maximum pore-water pressure (pressure head equals to vertical soil thickness above slip plane), respectively. Dot
with errors represents actual landslide scars surveyed in each area.
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