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Determination of Aquifer Parameters Using Cloud Neural Network
GUI Chun lei, SHI Jiar sheng, LIU Jt chao, MA Rong

(The Institute of Hydrogeology and Environmental Geology, Shijiaz huang 050061, China)

Abstract: Efficient and accurate solutions for det ermination of aquifer parameters have been one of the most important research

topics in hydrogeological research field. The fitting curve method is usually used to determine the aquifer parameters from wr

steady pumping test. With the wide computer application, several rapid and accurate computer intelligence optimization algo

rithms were developed to determine the aquifer parameters under the conditions of unsteady flow. On this basis, the Cloud New

ral Net (CNN) model was applied in this paper to calculate the hydraulic parameters of a confined aquifer in Yuanshi County of

Shijiazhuang City based on 3 single hole unsteady flow pumping tests. The model results were in accordance with the actual

hy drogeological conditions, and more accurate com pared with the results derived from the traditional method and simplified art1

ficial neural net model. Thus CNN model establishes a good foundation for groundw ater resources assessment, groundwater mr

merical simulation, as well as solute transportation simulation.
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Fig. 1 Numerical characteristics of cloud
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Fig.2 Cloud neural net structure
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Table 1 The drawdown observations in pum ping wells
FJ 1)/ m in 2 SRR/ m 4 5P/ m 5 SRR m I 7]/ min 2 FFEEI m 4 5P/ m 5 SRR/ m

1 2.85 5.08 7.34 150 5.62 18.35 8.07
2 3.35 10. 21 6.7 180 5.71 18.7 7.88
3 3.6 13. 48 6.5 210 5.8 18.36 8.5
4 3.77 15.53 4.76 240 5.88 18.48 8.57
6 3.98 16. 64 3.09 270 5.92 18. 04 8.43
8 4.12 17.55 4.08 300 5.98 18.36 8.49
10 4.23 18.17 4.1 330 6.03 18.4 8.56
15 4.43 16.9 6.59 360 6.11 18. 42 8.61
20 4.55 16.93 5.64 390 6.2 18. 34 8.61
25 4.63 17.72 6.83 420 6.22 18.32 8.42
30 4.73 18.28 7.23 450 6.3 18. 38 8.59
40 4.89 18.03 7.5 480 6.35 18.39 8.67
50 5.05 18. 46 7.55 510 6.4 18.31 8.34
60 5.12 18.36 7.56 540 6.48 18.29 8.31
80 5.26 18. 03 7.58 570 6.51 18.35 8.55
100 5.4 18.53 7.55 600 6. 64 18.38 8.51
120 5.52 18. 46 7.7 - - - -
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Table 2 The results of aquifer hydrogeological parameters and error analysis
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Fig. 4 T hefitting curve between callated and measured drawdown
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