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Application of X-band Radar and Runoff Model to Debris Flow Frequently Occurred Creeks in

Sakurajima Island

HEFGI - EEIES

Shusuke MIYATA, Masaharu FUJITA

Synopsis

To examine effects of spatial distributions of rainfall on local occurrence of debris

flow and flash flood, we observed stream discharge by interval cameras and conducted

hydrological simulations with X-band rainfall radar data in four catchments in

Sakurajima Island. Hydrological processes were simulated for two rainfall data; rainfall

data in downstream areas (Case 1) and upstream areas (Case 2) of each catchment was

applied for whole area of the catchments. Debris flows generally occurred when very

strong rainfall intensity was observed in upstream areas of the study catchments.

Simulated stream discharges of Case 2 were more consistent with occurrence of debris

flows than those of Case 1. The simulation results also suggested that concentrations of

overland flow into gullies were essential for occurrences of debris flow.
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Fig. 1 Map of study catchments in Sakurajima Island,

Kagoshima.

Fig. 2 Rainfall observation mesh of X-band MP radar
and representative meshes of upstream and downstream

reaches in the four study catchments.
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Fig. 3 Schematic illustration of hydrological simulation

at a mesh of slope segment.
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Table 1 Parameters used in simulation of slope segment

Parameter Value Unit
de Time step in slope segment 2.0 sec
Dva Thickness of volcanic ash layer 0.15 m
D Thickness of soil layer 1.5 m
iva Porosity of volcanic ash layer 0.5 -
is Porosity of soil layer 0.4 -
Km Saturated hydraulic conductivity of volcanic ash layer 3.6 mm/h
KS Saturated hydraulic conductivity of soil layer 360.0 mm/h
Iva Infiltration rate into volcanic ash layer 3.6 mm/h
B Infiltration rate into soil layer 360.0 mm/h
I ) Infiltration rate into deep layer 1.0 mm/h
n Manning’s roughness coefficient (slope) 0.7 m_l/3 s
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Fig. 4 Occurrences of debris flow from Jun to September 2012. Arrows indicate occurrence(s) of debris flow in the

study catchments.
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Fig. 5 Stream flow of Nojiri River in July 7, 2012
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Fig. 6 Stream flow of Mochiki River in July 7, 2012
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Fig. 7 Stream flow ofFurusato River in July 7, 2012
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Fig. 8 Stream flow of Arimura River in July 7, 2012
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Fig. 9 Spatial distribution of rainfall in July 1-2, 2012
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Fig. 10 Spatial distribution of rainfall in July 12, 2012
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Fig. 11 Simulation results of stream discharge at the
downstream end of Nojiri River. Arrows indicate observed

time of debris flow.
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Fig. 12 Simulation results of stream discharge at the
downstream end of Mochiki River. Arrows indicate

observed time of debris flow.
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Fig. 13 Simulation results of stream discharge at the
downstream end of Furusato River. Arrows indicate

observed time of debris flow.
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Fig. 14 Simulation results of stream discharge at the
downstream end of Arimura River. Arrows indicate observed

time of debris flow.
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Fig. 15 Simulation results of water heights of overland flow
in July 1, 2012 and July 7 2012.
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