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Abstract

The study of flood resulted from typhoons and storms at urbanized area is
considered seriously accompanied by the rapid growth of socioeconomic development
in Taiwan. Some of the examples include: the management and operation of storm
water gates, the installation of detention pond, the planning of flood diversion way,
and the combination of urban planning development and storm sewer design. The
management of urban storm water and the pumping stations is therefore brought to
great attention, for example: the paralyzed MRT system in Taipei by the flood resulted
from the Nari Typhoon in 2001; the heavy damages on the cities and towns by the
Mindulle Typhoon in 2004, and the inadequate drainage of floods at parts of Taipei by
the Haitang Typhoon in 2005. Therefore, the flood has crucial effects on the
protection of the lives and properties of citizens. The locations and area of inundation
are affected by the function of drainage facilities, which bear the flow from the
runoffs resulted from the rainfall. This runoff flow through the streets and the inlets of
the trenches leading to the storm sewer before being transported to the water gates or
the pumping stations in order to be drained to the rivers, lakes, or coastal areas nearby.
Therefore the phenomenon of inundation could be simulated by integrating the
inundation model, the street network surface flow model, the storm sewer network
model, and the operation model of the water gates and pumping stations.

The purpose of this study is to review several urban inundation model theories
and numerical models to evaluate the advantages, disadvantages, and limitations of
the existing domestic and foreign modern inundation models in order to choose and
apply to the local cases in Taiwan. In the meantime, the sub-plan researches such as
the rainfall distribution, flood control and drainage facilities, and the urban sewer are
combined for the analysis of the urban potential inundation trend of the applied target
(the Yu Cheng Pumping Station in Taipei). Related suggestions and measures would
be made in order to achieve the goal of improving the inundation control in urban
settings. This project would be a three-year study. The first year (ongoing) would be
the review and evaluation of existing inundation model theories and their
computations with emphasis on the research of the boundary conditions needed for
the simulations plus the analysis of the sensitivity of the model variables. Entering
into the second year, there would be an actual application of the model on the target of
interest where the results from different models would be compared and evaluated.
Counter-measures and suggestions would be made in the third year, after attaining the
results from the potential inundation tendency analysis.

The related literature was collected and reviewed in the current year (the first
year); and the advantage, disadvantage and limitation of the inundation model used at
home and abroad were evaluated. The parameters of the models were calibrated using
the applied target (the Yu Cheng Pumping Station in Taipei), with the Nari Typhoon in
2001 as simulated case. The main calibrated parameter is the Manning’s n. Referring
the roughness suggested by the previous research literature, the simulations were
conducted with different land use patterns; and the simulation results of the flooding
scope were compared with the actual surveyed results. After the comparison of
flooding grid, a set of roughness value was obtained from the best matched simulation
result, and the roughness parameters were used in the following simulation. In
addition, considering the numerical stability and simulation time through case
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simulation and the previous evaluations of the different models, the numerical model
SOBEK was selected as the application model in the future research.

Keywords: surface runoff, potential inundation tendency analysis, inundation model
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