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Abstract: Karst aquifers are characterized by highheterogeneity and spatial variability of their media. Time-series analysis of
precipitation and waterlevel (as input and output functions), including correlation, spectrum analysis, were applied to the Jinan
karst spring system in Shandong Province, in order to study the hydrodynamic behavior and hydraulic properties of the aquifer
system. Autocorrelation and cross - correlation analysis showed that the sensitivity of the system to precipitation input signal
decreased gradually from the recharge area to the discharge area, but the memory effect increased gradually. Phase analysis results
show that the response of water level to precipitation signal in Jinan spring area lags behind. The lag time from recharge area to

discharge area gradually prolongs, and the recharge area has better linear correlation. The results show that the quick flow accounts
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for about 20% -30% of the subsurface flow in the recharge zone, and the ratio is reduced to 2.5%-10.0% in the discharge zone.

The fluctuation of water level in karst system is mainly affected by the internal structure of karstic medium. The karstification

degree of the aquifer in Jinan is fairly low, and groundwater movement is dominated by matrix flow.
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Fig.1 Geological background and sampling point distribution in the study area
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Table 1 ADF test results of groundwater level and precipitation timeseries

i % {E
e PRI 1% level 5% level 10% level s
A282 —3.036 67 —3.449 45 —2.869 85 —2.57127 R
A2-30 —3.23377 —3.449 45 —2.869 85 —2.57127 R
1y 5 1 —3.096 72 —3.449 45 —2.869 85 —2.571 27 - Fek
B —3.242 34 —3.449 45 —2.869 85 —2.571 27 - Fak
ek —5.844 68 —3.449 45 —2.869 85 —2.57127 - Fa e
TE R 526 BFEAKCT 5+ 106 KT
F2 WTAKEMEFIARXEEERRESHE
Table 2 Auto-correlation function model and its parameter value of groundwater level timeseries
ML TR Pede w8 C, # C REHHCHC FA G K (d) R? RSS
B9 SR Bk 1 —1.000 0 208 0.994 0.13
BRI 22N 1 —1.005 —0.005 199 0.996 0.10
A282 Eiek 14 1 —1.228 —0.228 190 0.955 0.25
A2-30 Eiik i 1 —1.330 —0.330 183 0.931 0.42
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Fig.7 Cross-amplitude functions of precipitation and the water level time series in different areas
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