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Fig. 1 The analysis area (a) and grid-point arrangement (b)
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THE ADVANCEMENT AND APPLICATION OF A VARIABLE
BOUNDARY MODEL IN A POLAR COORDINATE
TRANSFORMATION

Shi Fengyan, Sun Wenxin
(In:.n'mte of Physical Oceanography, Ocean University of Qingdao, Qingdao 266003)

ABssTrRACT

Johns advanced a variable boundary model using coordinate transformation in
calculating storm surge flooding. The 'model is mainly characterized by proper em-
ployment of the kinematic boundary conditions and continuous movement of the
land boundary. This sort of variable boundary model, however, may cause numerical
unstability due to over-curving of the land boundary. So, it is necessary to limit
the calculated area with the curve land and to reduce the time step too. To solve
this problem, the authors used a variable boundary model with polar coordinates.
Adjusting the coordinate origin point to fit the curve of the polar coordinates and
the land boundary as much as possible enlarges the calculated area. Numerical ex-
periments proved the high numerical stability in the calculation within the curved
land boundary area. This model was used to simulate the storm surge flooding in
the Huanghe Delta on 23 April 1969. The simulation result shows that the polar
coordinate model obviously improves the calculation accuracy in the area of the
Taocerhe River where Johns’ model performed unsatisfactorily, and the relative error
of the predicted inundation area is 2.5% less than that of Johns’.
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