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Recent disasters resulted from heavy rainfall
events in Japan
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Flood and sediment disasters since 2011 in Japan
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Rainfall events in the sediment disasters at Hiroshima
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2018 Western Japan Torrential Rainfall Disaster

(Saka Town,
Hiroshima Pref.) Hiroshima
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Northern Kyusyu




2012 Northern Kyushu Torrential Rainfall Disaster 32 victims
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Summary

Occurrence density reflected Temporal, spatial characteristics
of landslides and debris flow of rainfall

‘ Due to climate change,

Disaster may take place more frequently,

and in addition,
it may take place even in areas where sediment
disaster have not ever been experienced.

There have been some devastating cases

where sediment disasters took place in two ‘ {
adjacent regions only several years apart.

Many residences in hazardous areas

Difficulties of evacuation behaviors

Sediment runoff processes associated
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Severely damagedue to sediment runoff by landslides and debris fow in Akatani basin
(Northern Kyushu - severe rainfall event in July, 2017)
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DebrisAﬂow deposAiAtion in the ustream of Akatani basin

Damaged houses due to debris flow
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A huge amount of sediment deposited in the downstream reach of Akatani
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Methods for evaluating occurrences of landslides and debris flow, debris
flow behaviors and flood flow with channel changes and drift wood

(1) Occurrences of landslides and debris flow

__| Rainfall runoff model | o

Rainfall
A
l

| Drainage model -

Surface topography
Surface soil layer model

Thickness of surface soil

Hydraulic, hydrological parameters

Physical parameters such as
angle of repose and cohesion

Surface and subsurface
Flows as well as runoff

Occurrences of
landslides and
debris flow

Stability analysis of
surface layer

at each grid element
and at each stream

(2) Run-out processes of sediment and wood debris released from landslides

Temporal and spatial distribution
of landslides

Behaviors of debris flow
and driftwood along
the torrents

2-D model

Runout process of sediment
and wood debris released by [
each landslide

Behaviors of debris flow
and driftwood in basin
scale/level

Depth averaged

Mass point system




(3) Flood flow with active sediment transportation and drift wood

Depth averaged 2-D governing equations are employed;

# Mass and momentum conservation equations for flood flow

# Mass conservation equations of sediment and drift wood in flow body as well as in bed

Bed-load formula
Layer model to predict sediment particle size distribution of bed sediment
Erosion / deposition rates of suspended sediment and wash load

Numerical models need to evaluate
non-equilibrium behaviors of suspended sediment and wash-load,
longitudinal and lateral sediment sorting,
channel changes such as stream bifurcation
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Deposition of driftwood carried by debris
flow (Yamazaki et.al 2018)
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2-D behaviors of debris flow (Yamazakli et.al 2018)
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Depth averaged flow computed in case 4
(Movable bed with fine sediment- and driftwood-supply) (Harada, et.al 2018)
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Computed results of
driftwood distribution
along the reach at
the end of the flood

(Harada, et.al 2018)




Countermeasures to enhance regional resilience

# Warning and evacuation system suitable for each unit region

# Hazard maps based on new ideas; sediment and driftwood runoffs,
flood flow with channel changes

# Land uses according to hazard levels

# Structure of the city by means of road system, drainage system,
park, green belt, etc.

# Development of sediment control structures based on recent debris flow study
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