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Investigate the applicability of linear equations based on atmospheric

pressure, wind speed and wind direction as downstream boundaries for
river simulations
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Abstract

Taiwan is a subtropical region, and most of the rainfall is concentrated in the plum rainy
season and the typhoon season. Due to the terrain of Taiwan, high mountains, and short rivers,
when typhoons come, there is often a lot of rainfall in a short period of time. A large amount
of rain causes the water level and flow in the river to increase sharply, often causing serious
flood inundation. Which inflicts disastrous loss of life and economy. If the forecast
information of the river water level can be provided quickly, it can not only reduce the
disaster caused by rainfall, but also give decision makers more reference information to
respond to the disaster before it comes.

In previous studies, the upstream and downstream boundary conditions of river water
level simulation were mostly directly input with the observed water level. To build a full
forecast system. The river level simulation section uses a one-dimensional unsteady flow
equation derived from de Saint Venant equations. Among them, the upstream and downstream
boundaries of the unsteady flow model use the linear reservoir and the flow and tide level
simulated by the tide level equation as input, the final simulation results are compared with
the measured water level to determine whether the model integrated into the system can be
used as a forecast.

The linear reservoir flow simulation takes Xinhai Bridge, Zhongzheng Bridge and Dazhi
Bridge in the upper reaches of the Danshui River in the study area as the upstream boundaries,
and the Thiessen method is used to obtain the rainfall of the three upstream boundary basins.
And using the N and K coefficients, the analog values are obtained. The N and K coefficients
required for the linear reservoir simulation are the terrestrial factor coefficients of the
catchment calculated by ArcGIS. The storm surge equation of the downstream boundary uses
the atmospheric pressure, wind speed and wind direction near the center of the typhoon to
obtain the storm tide range, and after adding the astronomical tide, the storm surge during the
typhoon can be obtained.

The results of this study can be divided into the following points:

1. Comparing the simulation results of this system with the measured water levels of the
three water level measuring stations of Tutikungpi, Taipei Bridge and Bailing Bridge, it
is found that the error between the simulation results and the measured water stages is
good.

2. In this study, a linear equation of storm surge in the freshwater estuary was established
and verified using the historical data of three typhoon storm surges. Its R=0.874, which
is highly correlated, indicates that the storm surge equation established in this study can
be applied to the downstream boundary of river water stages simulation.
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