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Visualization of microtopography of
debris-flow fans using approximate conical surface
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Abstract

Microtopography of a debris-flow fan is a key to understanding the behavior of
debris flow on it. However, recognizing the microtopography of debris-flow fans in urban
areas is difficult due to modification by human activity. This study proposes a method to
visualize the microtopography by creating a DEM that assumes the gradient from the fan
apex to the fan toe is uniform (hereafter, approximate conical surface) and calculating
the difference between the elevation of approximate conical surface (Zs) and the real
elevation based on airborne LIDAR DEMs (Zyg,,)- This method was tested in two debris-
flow fans where debris flow occurred in 2014 in Asaminami Ward, Hiroshima City. The
shallow valleys in the urbanized debris-flow fans were clearly recognized as the areas
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with low values of Z,p — Zs. In addition, the major debris flows in the two fans run out
on the roads along these shallow valleys. This analysis can be applied to any area with
airborne LiDAR DEM, and must be a useful tool for estimating disaster risk on debris-
flow fan.
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Fig. 1. Slope map based on 1-m resolution DEM of the study area.
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Fig. 2. Workflow of creating approximate conical surface and calculating the Zygy — Zs.



66 FERESE - ANETRER - BEHEBRS - NSCHE) - HP wE - BEHIES

2.4. LAROWT - HEEEOY Y EL Y

5K HID DEM (DEMyge) & 557D DEM (DEMyg,) D725 % KT, 50 cm P L
ORISR TS B 2B L, P26 48 HEMIZE 2K EIZL o THEL T
AMOWT - HREHEHZHm L, iALZ EaEftosrziil L CHERZ E-T 5
&, BEBRVEBBREO LW OBRERED FIFEO NTHEOZEZ MR L TLE ) e
MWHDHobH., 22T, FREHOZPEE (2014 4 8 H 28 HE T EEHRE) 25 BB
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Fig. 3. Zpsu — Zs maps in debris-flow fan A. (a) Zpgy — Zs with ditch and under drain, (b) Zpry — Zs
with road, (¢) Zppy — Zs with extent of debris flow, (d) elevation map.
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Fig. 4. Zppu — Zs maps in debris-flow fan B. (a) Zppy — Zs with ditch and under drain, (b) Zpry — Zs
with road, (¢) Zppy — Zs with extent of debris flow, (d) elevation map.
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