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Heavy rainfall and poor drainage facilities cause inundations in urban catchment in Japan. 

The inundation are complex because river overflow is added to poor drainage system along 

rivers. Moreover, such areas are at high risk for flood damage because of the high concentration 

of houses. As a result, not only the improvement of rainwater drainage facilities is deemed 

important for flood control, but also assessments and reviews of inundation risks through 

inundation simulations. Inundation depth is the most important information and this is used as 

the basis for calculating the cost of damage for assessing flood control projects.   

The simultaneous flow analysis of rainwater is generally applied for inundation models. 

Examples of such models include regular mesh-shaped grid, unstructured grid and street 

network model. Usually buildings in these analytical grids are assumed to be resistant to 

inundation, and inundation depth is not calculated individually. In most cases, the inundation 

depth of the buildings is deemed to be the same as the water depth of the analytical grid. 

In this study, a numerical simulation model for rainfall-runoff and flood inundation 

model considering process of individual building inundation was developed. The set-up of this 

model is based on so-called “urban landscape GIS delineation” that faithfully describes the 

complicated urban land use features in detail. The flow between single spatial elements is based 

on established hydraulic and hydrological models with equations that describe all aspects of 

storm runoff generation in an urban environment. The model was set up and applied for the 

upper Kanda catchment in Tokyo Metropolis, Japan. The runoff response to a storm event was 

simulated. It was demonstrated how the model can be used to evaluate the process of building 

inundation in the urban hydrological system. 

  

 


