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Development of a seamless inundation model for coast and river system with adaptive mesh refinement
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Table 1. Size, boundary conditions, input wave, and depth for physical model.

Size (m) Boundary conditions Input wave (sec) Depth (m)
X Y West East, South, North Time domain Time step Max Min (land)
5.448 3.402 Input wave Solid wall 0-225 0.05 0.13535 -0.125

Table 2. Locations of wave gage for measure water levels.
Probes X (m) Y (m)

PS5 4.521 1.196
P7 4.521 1.696
P9 4.521 2.196
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Fig. 1. Experimental conditions and input wave time profile for tsunami model. (Source from the Inundation Science and
Engineering Cooperative (ISEC)).
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Table 3. Numerical experiment conditions. Level 6 and 9 are precisely equivalent to 5.316 cm and 0.664 cm.

Bottom friction coefficient Adaptive mesh Non-Adapti\_/e
(Cy) Low level High level
0.001 6 = level = 9 6 9
0.0025 6 = level = 9 6 9
0.004 6 = level = 9 6 9
0.01 6 = level = 9 6 9
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(a) Level 6 (b)Adaptive mesh (c) Level 9

Fig. 2. Comparisons of calculated water levels at P5 (first raw), P7 (second raw) and P9 (third raw) with measured experiment
data. Calculated values are obtained from non-adaptive mesh runs with level 6 (left column), adaptive mesh runs (middle
column) and non-adaptive run with level 9 (right column). The calculations were carried out with varying bottom friction

coefficients, C; = 0.001 (green), C; = 0.0025 (blue), C; = 0.004 (magenta), and C; = 0.01 (cyan)
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Fig. 3. Comparisons of calculated water levels at 16 sec (first row), 18 sec (second row) and 20 sec (third row) of elapsed time
from non-adaptive mesh run with level 6 (left column), adaptive mesh run (middle column) and non-adaptive run with level 9
(right column), respectively. Calculated values are all obtained from C; = 0.001.

(a) Level 6 (b) Adaptive mesh (c) Level 9
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Fig. 4. 3D snapshots of calculated water levels at 16 sec, 18 sec and 20 sec of elapsed time from non-adaptive mesh run with
level 6 (left column), adaptive mesh run (middle column) and non-adaptive run with level 9 (right column) with C; = 0.001.
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Table 4. Required computational time for each numerical experiment. They are relative values obtained by a single CPU run with
Intel Xeon CPU E5-2687W 3.10GHz with 256Gb RAM memory.

Bottom friction | Adaptive mesh Non-Adaptive (sec)
coefficient (Cy) (sec) Low level High level
0.001 532.55 40.48 2251453
0.0025 461.78 40.22 22042.93
0.004 438.09 40.12 21374.64
0.01 357.87 39.82 21662.04
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