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Abstract

A normal tide numerical model is established for the Taiwan Strait and its
surrounding sea areas. In order to improve the accuracy of the model’s numerical
simulation, an Ensemble Kalman Filter (EnKF) data assmilation technique is
considered in the model, and this model iscalled ‘ A tide numerical model with EnKF'.
Another tide numerical model which is straightly assimilating data from 2009 Tide
Table called ‘Tide forecasting model by assimilating data from the book of Tide
Table' is also established.

Considering that the accuracy of normal tide numerical ssimulation is less than
that of the data from Tide Table which isthe main bays harmonic analysis forecasting
data based on the long-term tide observations, therefore, the model assimilating data
in our study isused from the Tide Table.

As to the model of ‘A tide numerical model with EnKF', five stations are taken
into account, which are Dongshan, Xiamen, Nianggong, Chongwu and Sansha. In
order to decide ENKF the best parameter combination of two parameters, the cut
radius and ensemble number, we consider 42 kinds of parameter combinations at each
station. Based on the accuracy of numerical simulation and the time spent in
calculating the same period of tide, we can define the best parameter combination at
each station. Numerical experiments show that for Dongshan, Xiamen, Nianggong
and Chongwu stations, the best value of cut radiusis 35 km, for Sansha, 30 km. There
is a unigue best value of ensemble number for five stations and the value is 20. It is
shown from numerical experiments that data assimilation with EnKF method could
improve the accuracy of tide simulations and tide predictions in the following 12
hoursin the Taiwan Strait.

Asto the model of ‘ Tide forecasting model by assimilating data from the book of
Tide Table', 63 stations in the computational domain are taken into account. By
carrying out some numerical experiments, the conclusion is that the new model can

improve the accuracy of the tidal results compared with the normal tide model. There
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are 90 gridding wet points along Fujian coast, and 17 points of those are stations, and
28 wet points around 17 stations, which means that this new model can at least
improve 45 wet points accuracy distinctly compared with norma numerical tide

model.

Key words: data assimilation; Ensemble Kalman Filter; tide numerical model
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