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A Study on Multi-Hazards Which Influences Evacuation against Sediment Disaster
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Synopsis

Multiple small-scale hazards such as road submergence, poor visibility, slope failure,
flood, and inundation can obstruct evacuation from sediment disaster and may enlarge
human damage caused by large-scale of sediment movement. To clarify the process of
small-scale hazards during sediment disaster, a numerical simulation model integrating
models of sediment production caused by landslides, sediment supply and sediment
transport in a watershed has applied to the sediment disaster event caused in Sakiyama
river basin located in Hyogo prefecture, Japan. Based on the calculated results, we
proposed indexes of 3 groups of hazard related to the landslide occurrence, water level
in the channel, and rainfall intensity. The temporal change of indexes showed different
characteristics according to the property of precipitation such as total amount of rainfall
and maximum intensity.
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Sediment disaster in Sakiyama river watershed
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Fig. 2 Unit channels, unit slopes, and slope units
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Fig.3 Extracted unit channels, unit slopes, and slope

units from Sakiyama river watershed
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Table 1 Target hazards and its inducements

Inducement Example of Hazards

Strong rainfall (A)

Road submergence

Poor visibility

Landslides (B) Slope failure

Sediment inflow

High water level (C) Overtopping of river dike

Flood and inundation
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Fig.5 Rainfall data observed at Kitaokamoto station

Table 2 Various condition of calculation

Cummulative Rainfall [mm]

Depth of A-layer [m] 0.2
Depth of B-layer [m] 0.7
Transmissibility of A-layer [m/s] 0.01
Transmissibility of B-layer [m/s] 0.0001
Manning number on channel[m™3s]  0.03
Manning number on slope[m™"s] 0.07
Time step [s] 1
Width of landslide [m] 10
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Fig.6 Grain size distribution of river bed material and

produced sediment
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Fig.7 Occurrence number of landslide
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Fig.9 Water level and deposition depth at 3 points in

Sakiyama river watershed
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