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An Integrated Pluvial Flood Analysis with Dual Drainage Modeling
(Cellular Automata Overland Flow-Street Gully Inlet-Stormwater Sewer Networks):
The Development of Real-time Flood Inundation Forecasting Platform in Taipei City
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ABSTRACT

In recent years, the frequencies of extreme weather events are increasing due to climate change.
Severe urban flooding events occur when the capacity of the drainage networks is incapable to cope
with the intense rainfall in such conditions, especially under short-duration rainfall events. To
correctly reflect the aforementioned flow conditions in short-duration rainfall events, the urban
2D/1D inundation models used for providing flooding maps should consider the limited capacities
of road inlets and connected pipes between the gullies and the sewer systems. Moreover, the runoffs
from buildings should be appropriately handled. Although the numerical accuracies of current urban
2D/1D inundation models are acceptable by including the aforementioned key factors, these models
often suffer from unacceptable long computational time due to the heavy operations they introduce.
Such a condition causes urban 2D/1D inundation models to be inappropriate on real-time evaluations
of flood inundation in urban areas. Consequently, these models are usually adopted on producing
flood maps off-line.

In the present study, the two-dimensional overland flow model based on Cellular Automata
(National Taiwan University Cellular Automata Flood Inundation Model, NTU-CAFIM), which is
remarkable to have high numerical efficiency, is coupled with SWMM to develop an urban 2D/1D
inundation model. The limited capacities of road inlets and connected pipes are considered in the
dynamic linkage between the overland and sewer flow models. The proposed model is used in Taipei
City to construct a real-time flood inundation forecasting platform. Several historical flood events
within Taipei City are selected to verify the proposed model. In terms of predicted flood extents, the
values of POD (Probability of Detection) in these cases are beyond 60%, which demonstrates the
satisfactory accuracy of the model. The real-time evaluation of flood inundation automatically
provided by the platform can estimate the potential flooded regions 30 to 60 minutes ahead.

Keywords: Real-time flood inundation modeling, Cellular Automata, SWMM, Road inlets and
connected pipes, Flood inundation forecasting platform.
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