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Abstract

There are many new methods and models to analyze and simulate the hydrological time series.
However, most of the methods and models applied hydrological time series themselves to carry
out research. In practice, it is difficult to grasp and study hydrological time series because they
were controlled and affected by complex factors. From the standpoint of time-frequency, each
hydrological time series contained many frequency components which had their restricted factors
and developed rules. Using only one resolution component to model the hydrological time series
is difficult to understand the internal mechanism. It is necessary to apply the wavelet-based
multi-resolution analysis to the modeling of hydrological time series. In addition, long term time
series had long term dependency which could be identified by Hurst coefficients. The Hurst
coefficients could be computed effectively by applying the characteristics of wavelet analysis, so
as to provide the application for the analysis of global change.

This study collects the data of representative rainfall gages in Taiwan. The rainfall data
can be employed to establish files and study so as to construct the database. Applying the
wavelet theory with multi-resolution characteristics can probe into the multi-resolution
structure of rainfall in Taiwan. In addition, wavelet analysis can be employed to calculate
the Hurst coefficients, which represents the long term dependency of hydrological time
series. Application of wavelet transform can proceed to carry out the multi-resolution
analysis of hydrological time series and analyze the differences of varying hydrological
time series in different areas. The above results can be applied to the trend forecasting of the
hydrological time series in Taiwan, so as to provide the reference for water resource

planning and application.
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