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Feedback identifying seepage parameters of 3D aquifer based
on particle swarm optimization and support vector machine
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Abstract: For actual engineering, the aquifers are generally three dimensional anisotropic problems, aiming at the computing time
too long and local optimization limitation of conventional method, a new method of three dimensional seepage parameters
identification based on support vector machine and particle swarm optimization is proposed. Adopting orthogonal experimental
design and finite element program producing training samples, using SVM mapping, the nonlinear relation between water heads and
seepage parameters is established. Then taking error objective function as the fitness value of particle swarm optimization, the
seepage parameters should be identified by PSO. The method can directly utilize the large scale seepage finite element program. The
computing example is given to prove that the method has favorable efficiency and precision.
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Fig.1 The aquifer model and measure points
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Table 1 The orthogonal experimental design schemes of
permeability coefficients

e BIE R K (10° m/s)

ki kiy ki kax kay kep-
1 1.0 1.0 1.0 1.0 1.0 1.0
2 25 25 25 25 25 25
3 4.0 4.0 4.0 4.0 4.0 4.0
4 55 55 55 55 55 55
5 7.0 7.0 7.0 7.0 7.0 7.0
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Table 2 Part orthogonal samples by numerical simulation
I A5 K/ m
2 3 4 5 6

1 72.58 64.99 57.11 48.68 38.66 25.10

2 72.97 65.74 58.25 50.63 41.55 29.24
3 73.01 65.82 58.37 50.86 42.26 30.75
4
5

RIS 2L

73.21 65.23 58.99 51.75 43.77 32.12
73.34 65.50 59.41 52.32 44.71 33.99

11 73.11 65.02 58.70 51.17 42.78 31.77
12 74.30 68.46 62.39 55.11 49.20 37.92
13 73.76 67.35 60.74 54.13 47.37 38.33
14 72.64 65.12 57.29 48.93 39.46 28.59
15 72.80 65.42 57.78 49.77 40.68 29.44
21 73.38 65.58 59.59 52.47 44.80 34.78
22 72.37 64.58 55.46 47.79 38.16 27.62
23 73.91 67.75 61.43 54.69 45.86 34.78
24 73.60 67.08 60.34 53.21 44.90 32.56
25 73.42 65.70 59.81 52.86 45.52 35.06
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Table 3 The Simulation observation hydraulic heads

W i s 1 2 3 4 5 6
K&/m  73.57 65.95 60.09 53.15 4563 34.84

x4 SKESHERBIE
Table 4 The identification value of aquifer parameter
BIEZRE (10° m/s)
kix kiy ki kax kay k.
MAE 248 5.56 7.24 4.15 1.22 4.15
PUIME  2.56 5.73 7.05 4.27 1.19 4.28
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Fig.2 PSO fitness value converging following the iteration
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