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Chaotic time series optimization algorithm for leaky aquifer parameters estimation
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(1. College of Environmental Science and Engineering, Chang/ an University, X{ an 710054, China;

2. Key Laboratory of Subsurface Hydrology and Ecology in Arid Areas, Ministry of Education, Xi{ an 710054, China)
Abstract: We applied the chaotic time series optimization algorithm to the well flow problem of unsteady flows in the first type
leaky aquifer, analyzed the data of pumping tests, and determined the aquifer parameters. We also discussed the relationship be
tw een the search capability and results of the algorithm and the value range of the parameters of the given aquifer. The results
show ed that: (1) Chaotic time series optimization algorithm can be effectively applied to the calculation of aquifer parameters wr
der leakage conditions. (2) T he values of the upper limits of storage coefficient, transmissibility coefficient, and leakage factor do
not have very obvious impact on the search capability and results of the algorithm, except that the value of the upper limit of
leakage factor will reduce the accuracy of the search results of the leakage factor. Compared with other methods, the chaotic
time series optimization algorithm has such advantages as simple calculation, easy programming, and calculation results not af
fected by artificial subjective factors.
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Tab.1 T he comparison between calculation results of different methods

T3 KRS SRR URTESEA'
WA AL 5k 0. 000 068 0.762 15 900
W P AU Sk 0. 000 074 0.731 17 075
AHXS IR ZE (%) 8.8 4.1 7.4

R 1 T, FR G S0 A S 48 R
5 DUE AT S 2 SR R LRI, S8
TR SRR DB A I ol i 545 R e KR 22
8 8% , 3 /K Z KU 4 R I 9 HE s, R ZE AN
4 1% -
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Tab.2 The comparison of water well drawdown values

FE) VR FURAC VA R m SEBRE/ m AHX R 2 (%)

363 0.379 062 545 0.362 4.71
400 0. 400 431 956 0. 398 0.61
441 0.421 869 294 0. 424 - 0.50
476 0.438 612 276 0. 442 -0.77
600 0. 489 149 264 0.482 1.48
725 0.530 174 679 0.522 1.57
850 0.564 419 824 0. 566 -0.28

163 2 USSR HER RT3 T B R
IR BeREh B S oW IIME AR B, AR 1R 22 BR ) 46
HAN, HAIAE 229 2 . i1 1 BEIR ik b
WA LA H, 7E 37K 5 # 400 min. 441 min. 476
min 5 850 min, FALLE S ML LT E S, Ui K
THP FUARA B X6 7K B R R ABEA0L &5 SR 2 R
T .

1
Fig. 1 The comparison between the results of Chaotic

Time Series Optimization Algorithm and actual values
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Tab.3 The relationship between convergencevalue and search times
HAE R SHE HHA% R K EL EIEE )€}
0.000 74 207 129
0.000 64 177 105
0.000 44 149 69
0. 000 074 102 9
0.000 044 100 6
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! Tab.4 The fine search times under different
series lengths and coarse search times
. G276 11
P B
5 10 20 30 50 100

50 7 5 5 4 7 7 3
100 3 5 4 4 5 5 4
200 5 5 5 4 6 8 3
400 4 6 4 4 4 3 2
500 5 6 4 4 4 2 2
600 4 4 3 3 4 3 2
800 3 5 2 3 4 2 2
1 000 2 4 2 3 4 2 2
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Tab.5 The relationship between fine search times and the initial
value range of transmissibility coefficient

6
Tab.6 The relationship between search results and the initial

value range of transmissibility coefficient

FRE HHE 2 s 2 ik e/e 1o

f—}%ﬂé FAKEE 200 FFHERE 500 FFIKEE 200 5 51K 500

2 0.739 0. 708 0.701 0.701

5 0.732 0.722 0.735 0.723

10 0.738 0.724 0. 744 0.702

20 0.741 0. 698 0.738 0.707

50 0.711 0.707 0.739 0.713

100 0.738 0. 708 0.729 0. 698

200 0. 724 0. 708 0. 741 0.719

500 0.723 0.710 0.717 0.702

1 000 0.711 0. 700 0.713 0. 699

2 000 0.718 0. 707 0.716 0.731

3 000 0. 693 0.712 0.709 0.731

5 000 0.726 0. 708 0. 696 0. 704
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(it PO 20 FF ALK S00 FFAVEE 200 PRI S
2 12 11 2 2
5 4 3 9 3
10 8 7 9 7
20 8 8 8 4
50 5 3 9 5
100 6 3 12 8
200 5 3 12 9
500 6 3 9 10
1000 8 3 9 8
2000 7 3 10 10
3000 8 4 12 5
5000 8 4 12 6
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