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Extensity of the Operational Typhoon
Surge/Tidal Prediction Model

Shiao-Kung Liu

Systems Research Institute

Abstract

The dynamic effects of typhoon, when combined with lides, may create
disastrous sea water level in the coastal areas. Along the coast of the SE
China Sea and Taiwan, tidal range may reach 8 meters. To minimize the
potential property damage and the loss of human lives, a numerical modeling
system has been developed to predict watler level and currents induced by
typhoon and tidal forces. The model is based on the equations of motion,
continuity, the balance of heat, salt, pollutant concentration, turbulent energy
densities, and the directional spectral energy of wind waves, formulated over
the universal ellipsoidal grid. To obtain proper boundary conditions, a cas-
cade of nested models of various resolulions are adapted. The western Pacif-
ic model, which covers the area north of the equator and west of the 170
degree meridian, provides the boundary conditions for models covering the
China Sea region. Models within the China Seas have resolutions range from
1/4 degree by 1/4 degree to 1/24 degree by 1/24 degree (Fig.l). Many engi-
neering and economical issues (e.g., flood control, power plant design, dike
heights, coastal land development, etc.) are related to the surge problem. In
addition to providing coastal flood warnings, results from this meodeling work
can also be used for engineering design and olher related purposes. This
paper points out several such applications including the specification of bound-
ary conditions for the near shore models. These models often have small,
variable grid, formulated via coordinate transformation. The dynamic linkage
between the typhoon surge model and the flood prediction mode! for the

Taipei metropolitan area is used as an example in this paper.



The prediction of sea-state paramecters (i.e., temperature, salinity, pollu-
tion concentrations, water level and currents) is also important to fishery,
marine ecology, navigation, poliution contro! and coastal defense. Formulated

to include those physical parameters in the operational model, the paper thus

discusses the extensity to such applicaitons.



