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Fig. 1 Geological profile along the line of Great Wall
ridge, Da Jiangou and Baotu Spring
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Fig.2 Boundary of three hydrological units in Jinan area
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Fig.3 Monthly rainfall and spring water level
data from 1990 to 2005
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Fig. 4 Monthly rainfall accumulation anomaly and
fast Fourier transform (FFT) curve
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Fig.5 Relation curve between moving average length

(k") and Spearman rank correlation coefficient (r,)
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Fig. 6 Scatter diagram of relationship between ten point

moving average of rainfall and water level in spring area
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Fig.7 Data of daily groundwater exploitation in each
hydrological unit, moving average rainfall and standard
value of spring water level from 1990 to 2005
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Study on Rainfall Supply and Response Characteristics of Jinan Spring Area

and Hydraulic Relation of Hydrological Unit Based on Statistical Method
ZHENG Can-zheng
(Jinan Rail Transit Group Co. » Ltd. » Jinan 250101, China)
Abstract: With the development of the city, the contradiction between urban water supply and spring protection has

become increasingly prominent, and the groundwater resources must be developed reasonably under the premise of ensu-

ring that the spring water is not affected. Monthly rainfall and water level data of Botu Spring Group from 1990 to 2005

in Jinan area were selected to analyze the characteristics of rainfall recharge and the lagging response of water level in

spring area to precipitation by statistical method. When the average of three-point movement of precipitation starts to cor-

relate with water level in spring area. the average of ten-point movement of precipitation has the strongest correlation

with water level in spring area. The current spring water level is closely related to the comprehensive rainfall in the first

ten months. After ten-point moving average treatment of precipitation, through comparative analysis of groundwater ex-

ploitation data in urban area, east of Jinan and west of Jinan, it is proved that water level in spring area is closely related

to groundwater hydrology unit in urban area and west of Jinan, and there is no hydraulic connection with groundwater hy-

drology unit in east of Jinan, so groundwater unit in east of Jinan can be reasonably exploited.

Key words: average of movement; rainfall recharge; lagging response; hydraulic connection





