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Rough Estimation of the Crop Damage Ratio and Monetary Losses by Flood Inundation Simulation
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The crop damage ratio and the monetary losses of a rural area in Japan caused by flood inundation are roughly
estimated. Firstly, the series of daily rainfalls with a return period is designed. Then, the rainfall is given to a
physically-based rainfall-runoff simulation model to simulate the discharge hydrograph in the rivers until the river
network reaches the pre-assumed inundation area. Then, the river flow within the inundation area is simulated by
the 1D dynamic wave model with the discharge hydrograph as the upper boundary condition. Once the water stage
in the river channel by the 1D dynamic wave model exceeds the bank crown height, then the inundation from the
river takes place. The model also deals with the inundation by rainwater. The drainage is carried out by the same
river network. Put it concrete, the rainwater in the inland area drains out through the river network and the
inundated flow from the rivers can return back to the rivers. After simulating the flood inundation depths and the
durations, the crop damage ratio is estimated using the relationship between the damage ratio, the inundation depth
and the inundation duration. Using the rice yield per rice field area, the price of the rice per kg and the damage
ratio, the monetary losses of the inundated region is roughly estimated. The Hinogawa river catchment, Shiga,
Japan and the Ryuou Town in the catchment are chosen as the test field.
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