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Determination on Aquifer Parameters in Nonlinear Flow
by Particle Swarm Optimization Algorithms

Wang Fei Liu Yuanhui Guo Jianqing
( College of Mathematical and Physics Chang”an University)

Abstract According to the issues that the method of analyzing data of pumping tests and determining the
aquifer parameters in nonlinear flow conditions have few first based on the analytical solution to un—
steady flows through the further formulate and simplify the numerical calculation expression is ob—
tained. Second according to the principle of least square the target function to analyze the data of pum—
ping tests in nonlinear flow and the determinination of aquifer and nonlinear parameters is constructed.
Then the computation procedure of particle swarm optimization algorithm is compiled. At last through
the numerical example it verifies the particle swarm optimization algorithm is reliable and feasible.

Keywords nonlinear flow; simplification of analytical solution; pumping test data; particle swarm optimi—

zation algorithm; parameters of aquifer
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° /] /min /m /min /m /min /m
25 0.0522 60 0.0859 95 0.1155
30 0.0531 65 0. 0906 100 0.1192
° 35 0.0587 70 0.0952 105 0.1228
Matlab 40 0.0646 75 0.0995 110 0.1263
45 0.0703 80 0.1038 115 0.1296
° 50 0.0757 85 0.1078 120 0.1329
55 0.0809 90 0.1117
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