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ABSTRACT

This study focuses on the relationship between different layers of groundwater levels
and utilize spatiotemporal related interpolate value of settlement of each groundwater
station to conclude the critical groundwater station and the critical changes of water level
in aquifer. 1 combined the variables from partial singularity amounts of amplitude of
vibrations and time period to establish the potential development of subsidence in order to
warn the groundwater levels earlier.

We did the following analysis: First, we selected representative groundwater stations.
Second, applied to the grey relational analysis to figure out the related amount of critical
aquifer. Third, we analyzed the results of long-term changing tendencies of ground water
level and selected many groundwater stations. Fourth, we utilized the timing value of
groundwater level of wavelet analysis and the history of movement fluctuations of ground
water levelsto analyze the partia singularity amounts of amplitude of vibrations and time
period. Fifth, we used grey prediction model GM(1,1) to predict the potential development
of land subsidence and figure out a predicted value. Sixth, we combined the reference
variables from partial singularity amounts of amplitude of vibrations and time period to
establish the potential development of subsidence in order to warn the groundwater levels
earlier.

We can observe the singularity of the biggest amplitude time period from wavelet
analysis and delay, on average, the biggest settlement amount in two years. the accuracy
rate can be over 85%. The areas that can not be identified by wavelet analysis are mostly
concentrated in coastal regions of Yun-Lin, which isinfluenced due to the tidal intrusions
and artificial developments.

Keywords: Grey Relational Analysis, Wavelet Analysis, Singularity, Grey prediction
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