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ABSTRACT

This paper investigates the trends and cyclical fluctuations in rainfall and groundwater levels at
Cho-Shui River His-Lo hydrologic station with the method of time series analysis of statistics.
Hydrologic time series analysis is divided into stochastic approach and deterministic approach.
Because the data have only variations of rainfall and groundwater levels, this paper adopted
stochastic analysis. Hydrologic data of rainfall and groundwater levels were first filed. The data files
were then used in analysing seasonal dissociation, spectra analysis, method of moving average,
method of exponential smoothing, cross correlation function analysis respectively. Finally the secular
trend, cyclical fluctuation and correlation in rainfall and groundwater levels at His-Lo station were
discussed. The results show that both the secular trend of mean monthly rainfall and mean monthly
groundwater levels decrease gradually. Besides, though the rainfall and groundwater levels did not
have absolute correlation, it's obvious that rainfall is the leading factor, that affects groundwater
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Figure 10. Trend Chart of Mean Monthly
Rainfall
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Figure 11. Trend Chart of Mean Monthly
Groundwater Level
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Table 3. Exponential Smoothing of Mean
Monthly Rainfall

MODEL= LM
Period= 12

Initial values: 128.24
Trend: -.073
The 10 smallest SSE's are:
Alpha SSE
.0000000 3273863.9045
.1000000 3813355.4581
.2000000 4316812.0210
.3000000 4683557.7084
.4000000 4982804 .7323
.5000000 5279698.2579
.6000000 5611837.6741
. 7000000 6005527.8703
.8000000 6487362.2251
.9000000 7091601.0929
%4 HEHTT ORGSR E

Table 4, Exponential Smoothing of Mean
Monthly Groundwater Level

MODEL= LM
Period= 12

Initial values: 29.34

Trend: -.013

The 10 smallest SSE's are:
Alpha SSE
.7000000 58.52131
.6000000 58.74657
.8000000 59.25282
.5000000 60.03491
.9000000 60.94946
.4000000 62.63326
1.000000 £53.72667
.3000000 66.96556
.2000000 73.74152
.1000000 86.07616
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Figure 12. Exponential Smoothing Forecast of
Mean Monthly Rainfall
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Figure 13.Exponential Smoothing Forecast
of Mean Monthly Groundwater Level
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Figure 14. Cross Correlation Function of Rainfall
and Groundwater Level
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