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Setting method of 1-dimentional area and 2-dimentional area
boundaries in debris flow numerical simulation: using the Hyper
KANAKO system equipped with a GIS platform
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Yoshifumi Saroruka™* and Takahisa Mizuyama®

Abstract

Debris flow numerical simulation is effective for hazard mapping and disaster
prevention. One-dimensional (1D) simulations are usually applied in steep upstream
areas, whereas two-dimensional (2D) simulations are often applied in low-slope
downstream areas. We applied debris flow simulation on two torrents, one in the Ibi
area of Gifu Prefecture, where a large-scale sediment disaster had occurred in 1895,
and one in Izu Oshima, where a large debris flow occurred in 2013. We used the
usual method, setting a 1D area for the steep torrent, and a new method, setting a 2D
area from the upstream steep area. We used the Hyper KANAKO, a GIS-equipped
debris flow simulation system. The new method described the torrents well, especially
for the Izu Oshima disaster, where an undulating surface exists from the steep area and
large scale debris flow occurs.
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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 (water

and mud, silt) phase 1200 kg/m?
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 coefficient 0.03 s/m'/?
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Fig. 2 Setting landform data (landform2, usual
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Table 2 Simulation cases
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Table 3 Simulation parameters

Parameters/Variables Value Unit
Simulation time 1800 s
Time step 0.01 S
Diameter of material 0.015 m
Mass density of bed material 2600 kg/m?
%xilstse;i ZE(Slltgn?tfi,ﬂ slﬁf) phase 1000 kg/m?®
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

H 1
Manmr}g s roughness 0.03 /mV?
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e — Total discharge ;
,‘.;'32000 ) . Case Landform Sabo dam Supplied
El 500 / - Sediment discharge | hydrograph
& landform3
S1000 | Caseb | (setting 2D area None hydro3
8 from upstream)
5500 77N landform4 (usual
/ 4 andform4 (usua
0 i -) Case6 method) None hydro3
0 200 400 600 1&]2&85{)0 1200140016001800 Case7 | landform3 Set hydro3
Fig. 15 Supplied hydrograph (hydro3) Case8 | landform4 Set hydro3
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Fig.16 Result of Case5 (left) and Case6 (right) maximum trace (flow depth plus deposition) during simulation

(no sabo dam)
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Fig.17 Result of Case7 (left) and Case8 (right) maximum trace (flow depth plus deposition) during simulation
(with sabo dams)
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ELTERENDZ-OTHY, EBRIIRELL
BT LR AHERT L T\ 2,

OPhHESE % 3% 1 L 72\ Caseb & Case6 TlE, &
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FEA L) TSR e (Fig17 Mo B
), IEIR EGECAK - RS SHERE S 2 ATk
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L B HEFE I Case7 DTSR %otz —H, F
TR OEIRIZ OV TIE, TBIRO Lt TR OIERR
OHFFR - EAFERR S, B PN X B E TR
ERLNRV IO X I B ZF%E L 72 Case7,
8 TH TIOFEFMAN R o 7201, ML
@ Caseb, 6 & [AfEIZ A S F THEET 2 im0
wAHS, TRICHEEE R S REE L7 Case7 DFF
DETIRL DI EIZLDHBEEZOND,

WA, A7 5 IS E TN O FERZ &
Table 512", MHEDOHIHEEIZ 10 TH 5,
FIEEANE, WSO Y 7 PR HETT 2B

BEO—DIZ b eEZOND,

M e QIR H D56 D MnEEd, wih
 ZRITHEIE % K& < HLo 72 Caseb %° Case7 DJj
HRERL DR o 720 2L, B E TR
I L LA, RN D W T m 2
T LHERT T IAI~NO RO E) - R & SR
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BTN ANE AL SIS 25612, —KITTEF
Y BBIIRNAI NG - TR RES 5720
IV — M TIRAAEET L0126 LT, 2RI
I CREE SN H A IS sz 2 v ¥ 2ify
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Table 5 Debris flow arrival time

Case A Confluence point
Caseb 240s 590s
Caseb 180s 490s
Case? 340s 720s
Case8 220s 600s
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