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Influence of houses constructed in alluvial fan on debris flow
flooding and deposition: debris flows occurred in Izu Oshima,
Tokyo, Japan in October 2013
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Abstract

In Japan, urban development has led to houses commonly being built in alluvial fan
areas, and in the event of a debris flow, the presence of houses seems to affect
flooding and deposition. In this study, we first conducted disaster verification on recent
debris flow disasters that occurred in Izu Oshima in October 2013. Houses located
upstream, in lower areas, and those facing small bridges and crossroads suffered greater
damage than those located in other areas. Secondly, we performed debris flow
numerical simulations using Hyper KANAKO system to determine the influence of the
houses. The results considering houses explained the disaster well. When considering
houses, the flooding and deposition area changed from cases without houses in both
large and small scale debris flow scenarios.
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Fig.1 Downstream area of Okanazawa, Izu Oshima (upper: maximum flow trace and sediment movement area,
damage to houses, blockaded bridges and debris wood deposition, lower: photo taken on Oct 16, 2013 by
PASCO CO. & SECOM CO. LTD)
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Photo1 Kandachi area after disaster (photo taken on Oct
16, 2013 by PASCO CO. & SECOM CO. LTD)
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Photo2 Motomachi area after disaster (photo taken on
Oct 16, 2013 by PASCO CO. & SECOM CO.
LTD)
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Table 1 Simulation parameters

Parameters/Variables Value Unit
Simulation time 1200 s
Time step 0.01 s
Diameter of material 0.2 m
Mass density of bed material | 2650 kg/m?
Mass density of fluid 1200 kg/m?

(water and mud, silt) phase
Concentration of movable bed | 0.6

Internal friction angle 35 deg.
Acceleration of gravity 9.8 m/s*
Coefficient of erosion rate 0.0007
Coefficient of deposition rate | 0.05

Manning's roughness 0.03 s/m'/?
coefficient

1D area interval 5 m

1D area simulation points 51

1D area river width 10 m

2D area interval
(flow direction X cross
direction)

2D area simulation points
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Fig.2 Landform settings for the Izu Oshima simulation;
white framed area shows the sediment
movement area during the disaster
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Fig.3 Supplied hydrograph (upper: hydrol, lower:
hydro2)

Table 2 Simulation cases

Case | Houses condition | Supplied hydrograph
Casel | Without houses

hydrol (large)

Case2 | With houses hydrol
Case3 | Without houses hydro2 (small)
Case4 | With houses hydro2
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with houses in the
Motomachi (O)

\.
Fig.4 Result of maximum flow depth and deposition thickness in Casel-4; figures on the right show a zoomed-in area
with houses in the Motomachi area
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Photo3 Deposition on upstream of houses: debris flow
occurred in Hiroshima, August, 2014

Photo4 Deposition on upstream of houses in
experiment results (upper: without houses,
lower: with houses)
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