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ARIA: Interactive Damage Prediction Sysytem for Urban Flood
Using Simulation and Emulation Federation Platform
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Abstract: Human casualties of flooding is caused by various factors such as damage caused by flood water,
delays in evacuation due to road flooding/communication network failures, or accidents during evacuation.
However, conventional simulations (e.g., river flooding, road flooding, and communication failures) are devel-
oped as proprietary system, it is difficult to estimate and predict phenomenon or casualties simultaneously
related to flood damage. This paper proposes an interactive urban flood damage prediction system “ARIA”
that simulates urban flood, the sufferer, and network failure in an integrated manner. We aim to predict
flood damages - the number of sufferers or the locations of flooded roads - and figures out the suitable tim-
ing of an evacuation advisory while incorporating actual measurement values like precipitation/river water
level data observed during flood occurrence using data assimilation method. ARIA cooperates conventional
proprietary simulators for flood/evacuation/network damage analysis using simulation and emulation feder-
ation platform “Smithsonian”. In this paper, we design ARIA by incorporating conventional simulation and
emulation functions related to evacuation. Then we implement a prototype using road and elevation data of
Joso City, Ibaraki Prefecture. We confirm that the prototype with 4,000 agents can predict flood damage in
about 5 minutes and there was no significant difference of damage amount in the number of agents.

Keywords: flood damage prediction, simulation and emulation federation, crisis managent IT system
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Fig. 1 System overview.
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Table 1 Role of each simulator/emulator/system in ARIA.
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Fig. 3 The ARIA system.
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Fig. 6 Procedure of evacuation simulation.
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Fig. 7 Evacuation simulation (N = 1,000).
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Fig. 8 Damage prediction result (the number of agent who can

arrive shelter, the number of human casualties who can

not evacuate, maximum flood value, and flood area).
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Fig. 9 Route calculation result.
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Fig. 11 Visualization of ARIA result.
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Fig. 12 Data input using QR marker.
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Fig. 183 Data input using PC.
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Table 2 (1) Processing time of flood analysis simulator.
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Fig. 14 (2) The number of evacuee agent and processing time.
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