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Fractal characteristics of the well’s water
level changes in pumping

ZHANG Xue-zhen,CHANG An-ding,LIU Yi-hui

(Faculty of Environment Science and Engineering ,Chang’an University , Xi’an,Shaanxi 710054 ,China)

Abstract: [Objective] The study discussed the fractal characteristics of the well’s water level and flow
in pumping process,probed into some new methods describing the well’s water level and flow variation.
[Method] It briefly introduced fractal theory and fractal dimension calculating method. With phreatic water
pumping test as an example,it calculated the fractal dimensions and curvature size of pumping well water
level and observing well water levels in pumping process. [Result) It compared fractal dimensions with the
different pumping well water levels and put forward that,the D and a value increased as the pumping well
level became complex, the curves were more flat, the curve peaks value were smaller, inverse correlations
existed between fractal dimensions and different fall well flow values. [Conclusion) The tentative data a-
nalysis suggested that the complex relations between the well level D and a values could be described.
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Figure of the observing well water levels
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Table 1 Points (In AY?/d;,In L;/d;) statistical result
d; Ay A, As Ay As As In A% /d; In AY?/d; In AY?/d; In L,/d; InL,/d; In L;/d;
0.1 635 430 251 60 50 40 5.529 5.334 5. 065 6.397 6.215 5.991
0.2 229 151 87 37 35 29 4. 326 4.118 3.842 5.220 5.165 4.977
0.3 99 65 36 26 23 19 3.502 3.291 2.996 4.462 4. 339 4.148
0.4 53 32 18 20 20 15 2.901 2.649 2.361 3.912 3.912 3.624
0.5 32 21 11 16 14 13 2.426 2.215 1.892 3. 466 3.332 3.258
0.6 20 12 6 12 11 9 2.009 1. 753 1. 407 2.996 2.909 2.708
0.7 15 9 4 11 10 9 1.711 1. 455 1. 050 2.755 2.659 2.554
0.8 9 5 3 9 10 8 1. 322 1.028 0.772 2.420 2.526 2.303
0.9 8 5 2 9 7 8 1. 145 0.910 0.452 2.303 2.051 2. 185
1.0 7 3 2 8 7 6 0.973 0. 549 0. 347 2.079 1. 946 1.792
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Table 2 Straight line x—y of the observing well water levels and D and a estimating values
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Numk i A HL TR - lati Estimatine Esti . Estimati
umber o Linear — y Correlation “stimating “stimating “stimating
observing well - T coefficient R value of C value of D value of a
1 y=0.942x+1. 167 0.999 1.167 0.942 0.726
2 y=0.907x+1. 393 0.994 1.392 0. 907 4.645
3 y=0.862x+1.614 0. 996 1.614 0. 862 6.509
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