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Fast Flood Simulation Method Using Dynamic DDM

SATOSHI YAMAGUCHIt and KAZUAKI IWAMURA*

We propose a Dynamic Domain Defining Method (Dynamic DDM) to reduce the calculation
cost of flood simulation, and validate its speeding-up effect using the actual flood simulation
system. The proposed calculation method expands or shrinks its calculation domain during
the simulation, and excludes the unflooded areas from the calculation domain so that the
calculation cost is minimized. The experiments of the actual system show that the method is
about 14 times faster than conventional method, and therefore it is very suitable for the fast
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food simulation.
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Fig.1 Architecture of Flood simulation system.

o
il y 105 136 168

o 4 73 200 [em]

02 0D000000O0O0O0O0O0OOO0OOOOO

Fig.2 A screenshot of the system during user operation.
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Fig.3 A screenshot of the system displaying cityscape.
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Fig.4 Comparison between site investigation and
simulation result about flood area.
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Fig.5 Comparison between site investigation and

simulation result about flood area.
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Fig.6 Arrangement of grids and variables.
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Fig.7 Schematic view of time advancing process using conventional method.
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Fig.9 Schematic view of time advancing process using Dynamic DDM.
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Table 1 Spec of Computer used in the experiments.

CPU Intel® Pentium® M Processor 1.86 GHz
OS Microsoft® Windows® XP Professional
000000 | Mobile Intel® 915 PM Express Chipset
ooo 1024 MB DDR2 SDRAM Memory
000000 | NVIDIA Quadro® FX Go1400
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Fig.12 Calculation time of each scenario.
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Fig. 13 Result of Experiment 2. (a) Calculation time, (b) Filling rate.
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Fig. 15 Screenshot of global flood simulator.
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Table 3 Topography data used in the system.
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