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Fig.1 The sketch tectonic map of Zhangji well field in Xuzhou
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1—Shear fault; 2—abnormal fault; 3—normal fault; 4—syncline; 5—anticline; 6—boundary line
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Table 1 Verification standards for time series model
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Fig. 2 Verification between observed and calculated rainfalls by time series
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1—Observed rainfalls; 2—calculated rainfalls
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Fig.3 Verification between observed and calculated rainfalls by time series—Markov
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1—Observed rainfalls; 2—calculated rainfalls
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Application of a Time Series Markov Medel with Finite Element Method

for the Evaluation of Fracture Karst Water Resources in Northern China:
A Case of the Zhangji Well Field in Xuzhou, China
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Abstract

To meet the demands for water resources for urban development, in this paper, based on the characteris-

tics of the fracture karst water flow in the new well field——the Zhangiji well field in Xuzhou City, a three-di-

mensional finite-element mathematics model is put forward. It is solved by using the isoparametric finite-ele-

ment technique. Considering that the precipitation and its distribution are the main decisive factors affecting the

evaluation of groundwater resources, and they are of stochastic characteristics, a time series Markov model is

established. It has a higher accuracy than that of a single model of time series. Combined with the finite ele-

ment method, the model is used to evaluate the groundwater resources in the well field, which yields the vol-

ume of groundwater resources allowed to be pumped to be 16. 71X 10*m®/d. The conclusions provide a scientif-

ic basis for the sustainable exploitation and use of groundwater in the Zhangji well field. They are of important

reference value for the evaluation of water resources in other areas of similar conditions.

Key words: fracture karst water; time series Markov model; finite element model; evaluation of ground-

water resources; Zhangiji well field; Xuzhou City
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