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Video recording the tsunami
at Ache, Indonesia
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Krueng Raya Oil Delivery Terminal, Ache Indonesia
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4. Development of the Model - Boulder Transport
by the Tsunami (BTT-model)
4.1. Numerical Model of the Wave Current for
Hydraulic Experiment

[15] Before the calculation of the block transport, an
accurate reproduction of the wave current is required.
Shallow-water theory was used for numerical calculation
of the tsunami propagation in the shallow region and the
run-up.
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where 7) is the vertical displacement of the water surface
above the still-water surface, M is the discharge flux in the x
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Fp, and the component of the gravitational force F, along
the slope (Figure 7a) [Noji et al., 1993].

-
pVX =Fp—Fy—F, (3)

where p; is the density of the block, V'is the volume of the
block, and X is the position of the block in the x-direction.

F,, represents the sum of the forces of drag and inertia [Noji
et al., 1993].

1 . * . .

Fu = Co3pA(U = X)|U=X|+Cupy¥ U ~(Cu — D)o VX
(4)
where U is the current velocity at the position of the block,
A is the projected area of the block against the current, and

Cp and C)y are coefficients of drag and mass, respectively.
Fj and F, are represented as follows.

.

Fy=p (p,- - p,r) Vgcosf?lj.:—l (5)
Fy= (p_, - p,) Vgsin 6 (6)

where # is the angle of the slope at the position of the block
and p is the coefficient of friction.

Imamura et al., 2008, JGR
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Figure 10. Diagram showing the trajectory of the boulder
transported by the tsunami at Inoda area in Ishigalki Island

The star marks indicate the locations of measurements of

the time series for elevation of the water level and the
current velocity shown in Figure 11.

Imamura et al., 2008, JGR
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Figure 11. (2) Diagram showing calculaied time-series
clevation of water level (m). Diagrams showing velocities
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Koshimura et al., 2009

Verification: Laboratory experlment
g~ Py Py
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Top:  LBM (250%250) —The model result is well agreed with laboratory
Middle: LBM (500x500) experiment, and Major characteristics of water
Bottom: EXP body behavior is well captured.
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