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Application of adaptive differential evolution algorithm in
reversing aquifer parameters

CHEN Tong,CHANG Anding, LI Jiangjie, WU Tianjun

(College of Science ,Chang’an University ,Xi’an,Shaanzi 710064 ,China)

Abstract: [Objective] This study researched the applicability of adaptive differential evolution algo-
rithm in reversing aquifer parameters. [Method)] Taking the mean of square summation of deviations be-
tween theoretical and observed values as the objective function,an adaptive differential evolution algorithm
was applied to optimize the estimation of aquifer parameters. Based on related examples,it was compared
with the adaptive differential evolution algorithm,improved linear graph algorithm, chaotic sequence opti-
mization algorithm, simplified algorithm, Tess matching method, and linear regression method. [Result])
The calculation results of adaptive differential evolution algorithm had small difference with actual observa-
tions and were more accurate than those of improved linear graphic method, chaotic sequence optimization
algorithm, simple algorithm, Tess wiring method and linear regression method. Adaptive differential evolu-
tion algorithm had the advantages of high stabilization,high optimal rate and high calculation accuracy for
different ranges of aquifer parameters. [Conclusion] The adaptive differential evolution algorithm is an ef-
fective method to reverse aquifer parameters.
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Table 1 Original pumping test data (infinite aquifer)

WUKATEL/min  KGLREVE/m | FOKAI R /min  KRCREVR/m | AOKRE /min K G FEvR /m | KRR min KGR /m
Pumping time Drawdown Pumping time Drawdown Pumping time Drawdown Pumping time Drawdown

5 0.024 50 0.223 120 0. 326 540 0.521

10 0.067 60 0.244 180 0.378 600 0.527

15 0.101 70 0.262 240 0.411 660 0.539

20 0.125 80 0. 280 300 0.442 720 0.552

25 0.152 90 0.293 360 0.463 800 0.567

30 0.168 100 0. 305 420 0. 485

40 0.201 110 0. 317 480 0.503
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Table 2 Comparison of calculated aquifer parameters by different optimization methods

R FAFE (m® « min” 1) AR () /(X107
Calculation method Transmissibility coefficient Storativity ¢

AR HE P Algorithm in this study 2.878 0.066 3.479

o E 2R IR 7 7 Improved linear graphic method 2.882 0. 064 11.771
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Table 3 Comparison of ADE and DE algorithms for calculating aquifer parameters
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Multiple of parameter Mean of calculated ¢(9) Coefficient of variation of calculated ()
to be estimated ADE ADE DE
2 3.479 3. 0. 000 0.968
4 3.479 3. 0. 000 3.231
6 3.479 3. 0.010 6. 388
8 3.479 3. 0. 007 9.100
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Fig. 1 Comparison of optimal rates of ADE and

DE iterations for 200 times
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