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Study on debris flow influence area applying simulations
with different resolution landform data;
considering alluvial fans land-use

Kana NAKATANI', Seiya HavasHI', Yuji HASEGAWA,
Ken’ichirou Kosuait' and Yoshifumi Satoruka®

Abstract

There are two types of alluvial fans land-use such as housing and farming in Japan. In
recent studies and disaster reports, housing area have been considered and numerical analysis
with detail landform describing houses and roads have seemed to explain the realistic debris
flow influence area. However, farming area have not been considered. Furthermore, numerical
simulation is effective for considering debris flow influence area but suitable resolution
landform data for both land-use is not clear. In this study, we conducted debris flow simulation
using Hyper KANAKO system in farming area and in housing area with different resolution
landform data. The results showed that farming area with different landform data showed less
difference for outer edge of influence area. But some field area showed large flow depth and
depositions. In both land-use, 1-m mesh high resolution seemed to show realistic influence
area and debris flow behavior.
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Fig. 1 Debris flow simulation target for
Kameoka, farming area (dotted line
shows UAV recorded outline)
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Fig. 2 DEM (left) and DSM (right) made from UAV recorded data
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Table 1 Simulation cases with different landform
resolution in farming area

Case | Landform data Z.D . Note
simulation mesh

1 |pEM Im Without
houses

2 |psm Im Consider
houses

3 |DEM 5m Without
houses

4 |DsM 5m Consider
houses
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DENELRET S, B2, THAHORL: S EH Fig. 3 Debris flow simulation target for
FHEEMTORE AT L2 HIYE L. Hiroshima, housing area
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WHREFMOMEEE 1 m © DEM 7 — & % w7z, Table 2 Simulation cases with different landform
TEEGIIKERI LY TH DL, EWIKESRT resolution in housing area
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Case | Landform data . . Note
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TR % BEAMETY & AR SR 2 6 REE L

IR R ~¢nﬁﬁ_2mgéf2mo Table 3 Simulation parameters
m? (ZEfaA) & L7z, Parameters Value Unit
Simulation time 600 s
= Time step 0.01 s
2.2 EEZH% Diameter of material 0.1(farming) |m
Hyper KANAKO Ot 55T v % fUFHLEE & i _ . 02(housing)
o e . Mass density of bed material 2650 kg/m?
IROERERFEL, BEAMGET 0 SCERDE 2512 2 Mass density of fluid phase 1000 kg/m?
OEMA2YTIZ01l m L 0.65 FEEHOLE %1,@ <t Concentration of movable bed 0.65 (farming)
" B B 0.6(housing)
0.2m &£0.6%H L7z, £Dfhid Table 31277 Coefficient of erosion rate 0.0007
o o= g - . Coefficient of deposition rate 0.05
HBO/NT A =5 R LTz, Manning’s roughness coefficient |0.03 s/m'/?
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Fig. 4 Supplied hydrograph from upstream
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Fig. 5 Result of maximum flow depth and deposition thickness in farming area
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Fig. 6 Result of maximum flow depth and deposition thickness in housing area
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Fig. 7  Result of deposition thickness after the simulation in housing area (upper)
and disaster report details (below, modified from Nakatani et al, 2017)
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