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Formation and Dam Breach Analysis of the 2018 Hokkaido Iburi-
Tobu Earthquake-Induced Landslide Dam in Atsuma Town, Japan

Chen-Yu Wul'l"  Chia-Hsing Lin{"Ii2!

Chen-Yu Chenl'  Kuo-Wei Chen!!

ABSTRACT Landslide dams, whether induced by earthquake or rainfall, may cause serious secondary disasters.
Therefore, assessing the disaster impact after a landslide dam breach is crucial for disaster response work. This study
used a free two-dimensional flood-routing model on HEC-RAS to establish a standard operating procedure for rapidly
assessing the impact of such a breach to protect downstream targets. The landslide dam caused by the Hokkaido
earthquake in Atsuma Town, Japan on September 6, 2018 was studied in this research. A numerical model was selected
to simulate the dam breach and analyze flood wave characteristics, including peak discharge, flooding arrival time, and
the inundation area. Landslide dam heights and breach durations were simulated to uncover disaster risks. From these

results, the emergency operation center can delimit the inundated area, protect targets, create emergency evacuation

plans, and set early-warning criteria.
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Fig.3 Distribution of seismic intensity of the Hokkaido Eastern Iburi earthquake (Japan Meteorological Agency)
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Fig.4 (a) A schematic diagram of Landslide size (Geospatial Information Authority of Japan) (b) The catchment area in

this study
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Table 1 Parameters of the landslide dam scenarios

o, E RREN g o oo DWORR

(m) (hr) (cms)
Casel 10 1 50m %X 50 m 0.04 40
Case2 20 1 50m %X 50 m 0.04 40
Case3 30 1 50 m X 50 m 0.04 40
Case4 40 1 50m %X 50 m 0.04 40
Case5 50 1 50 m X 50 m 0.04 40
Case6 50 0.5 50 m X 50 m 0.04 40
Case7 50 3 50 m X 50 m 0.04 40
Case8 50 6 50m %X 50 m 0.04 40
Case9 50 1 25m X 25m 0.04 40
Casel0 50 1 100 m X 100 m 0.04 40
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Table 2 The results of scenarios with different landslide dam heights

No e RS btz diiEt HOKILERR S BKE K i KRR
i (m) (hr) (km) HER (10*m*) (10°m?) (m)

Casel 10 1 0.5 Al 20 60 230
Case2 20 1 2.2 B 97 125 840
Cass3 30 1 42 %2 313 320 1,300
Case4 40 1 4.7 ) 734 495 1,500
Case5 50 1 5.5 =3 1,271 608 1,540
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Table 3 The protected targets hazard of scenarios with different landslide dam height
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Fig.9 The return water area of scenarios with different
landslide dam height
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