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Abstract: Aimed at the anomalous diffusion behavior in porous medium, a time fractional diffusion model with
variable coefficients was proposed to simulate the anomalous diffusion of methane in coal medium. The time
fractional fractal diffusion model with constant coefficients was extended to the case with variable coefficients,
the numerical scheme based on graded meshing of the fractional model with variable coefficients was estab-
lished. Based on the numerical solution and experimental data, an efficient cuckoo search algorithm was pro-
posed to estimate several important parameters in the model. Finally, the effectiveness of the fractional diffu-
sion model with variable coefficients and the cuckoo search algorithm in studying the direct and inverse prob-

lems of anomalous diffusion in porous media, was verified with numerical experiments.
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Fig. 1 Parameter (a,d;,0,8) iteration results of the time fractional diffusion model with variable coefficients
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Fig. 4 The fitness function of the cuckoo search algorithm
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