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Introduction
[bookmark: _Hlk526370652][bookmark: _Hlk526545092][bookmark: _Hlk526371207][bookmark: _Hlk526545068]Fractures often control the fluid flow in the geological formations, for rocks with low matrix permeability, and wave-induced fluid flow (WIFF) can serve as valuable signatures for fracture exploration and characterization (e.g., Chapman, 2003 Fu et al., 2018). If the aligned fractures are distributed randomly and sparsely in an isotropic porous background medium, the velocity dispersion and attenuation induced by WIFF can be obtained by solving a mixed boundary value problem for Biot’s equations (Fu et al., 2018). In this work, we model the WIFF of the oblique P-wave incidence in the saturated porous rocks with aligned slit cracks.
Methodology
[bookmark: _Hlk525726100]This problem was studied by formulating Biot’s equations of poroelasticity subject to open-pore boundary conditions on the faces of the crack. These field equations coupled with boundary conditions are then reduced to a pair of dual integral equations, with parameters dependent on the incidence angle. The dual equations, in turn are transformed into a single Fredholm integral equation of the 2nd kind. Combining with the multiple-scattering theorem of Waterman & Truell (1961), we can get the velocity dispersion and attenuation induced by WIFF. We also compared our results with interpolation method.
Results 
We illustrate the numerical and interpolation results of P-wave velocity dispersion and attenuation by an example of a porous material considered Fu et al. (2018).
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Figure 1: (a) P-wave velocity and (b) attenuation as functions of frequency for different incidence angles.
Discussion
[bookmark: _Hlk524362919]Figures 1a and 1b show the numerical solutions for effective velocity and dimensionless attenuation as functions of dimensionless frequency│k2a│2 for different incidence angles measured with respect to the fracture normal. The numerical results (circle, square and rhombus) show that the greatest dispersion and attenuation occur when the P-wave propagates along the fracture normal. This is because, the normal incident stress is the largest, and the P-wave can easily compress the fractures, thus generating the largest amount of WIFF between the fractures and the background medium. When the incidence angle increases, the normal incident stress, responsible for compressing the fractures, is decreasing, the P-wave dispersion and attenuation decrease and become negligible at incidence angles close to 90°. This is due to the fact that the fluid pressure gradient generated by the P-wave propagating parallel to the fractures is negligible and, hence, there is nearly no WIFF.
Conclusions
The numerical solution of this equation gives dispersion and attenuation as a function of the incidence angle. The strongest dispersion and attenuation occur when the P-wave propagates along the fracture normal. As the incidence angle increases, the P-wave dispersion and attenuation decrease. The numerical results are consistent with the interpolation approach, which verified the accuracy of our method.
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