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Flood water surfaces and flow structures in mountain streams are quite complicated due to sudden topographical
changes and the presence of large boulders on the river bed. This paper proposes a new analytical technique for
estimating flood water surfaces in mountain streams with large boulders by combining the drone geomorphic survey
and non-hydrostatic quasi three-dimensional model (Q3D-FEBS). Q3D-FEBS can calculate the tree-dimensional
velocity and pressure distributions with considering the complicated bottom shape on the framework of the
depth-integral model. We apply Q3D-FEBS to the 2017 flood of the Takiyama River and investigate appropriate
computational grid size to calculate the flood water surfaces of the mountain streams with large boulders by using the

geomorphic survey data of drone.
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Fig. 1 The Ota River system and the Takiyama River.
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Fi. 2 Potogfaph of the Takiyama River (4.5km).
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Fig. 3 Water-level observation points and geomorphic survey area
using drone.
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Computation grid size
Fig. 4 Method estimating the flow resistance of large boulders

in Q3D-FEBS.
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Fig. 6 Calculated peak water surface of 2017 flood of the Takiyama
River by using time series data of multiple observed water level.
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e :Observation point of drone
© : Computation grid point

R = Computation grid size/2

Ground level at computation grid
pointsare interpolated by Inverse
Distance Weighted method.

Fig. 7 Ground level interpolation method of computation grids.
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Fig. 8 3D topographical contour map of geomorphic survey area A.
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Fig. 9 Calculated water surfaces of geomorphic survey area A by using multiple observed water level data (MOWL) and Q3D-FEBS.
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(a) Topographical contour map (dx=0.5m).
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(e) Depth average velocity field (flood peak, dx=0.5m).
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Fig. 10 Topographical contour map and depth average velocity field of 4.2-4.25km area.
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