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Introduction
Acoustic attenuation has been proved to be an indicator of stress changes in solid structures. With the extensive publications, scattering attenuation has been well established in the low frequency range, as a useful seismological tool to estimate the strength of heterogeneities in the lithosphere, but whether there is a direct relationship with tectonic stress changes is as yet uncertain. Stress-associated acoustic coda actually contains information on stress changes as a result of variations in the physical state of small-scale heterogeneous structures. Stressed-induced scattering attenuation in ultrasonic wavelengths has long been interesting to geophysicists because of known microstructures by digital rock images and cross validations with laboratory measurements. At present, however, we still lack a convincing explanation for the uncertain dependence of scattering attenuations on effective stress, probably related to microstructures, compliant pores, organic materials, strong heterogeneities, large-magnitude stress loading etc.
Methodology
Based on the digital heterogeneous core and its ultrasonic laboratory measurements of a rock sample with intra-grain pores and fractures, along the stress path under a constant confining pressure of 65 MPa with pore pressure increasing from 5 to 60 MPa and then returning to 5 MPa, we investigate stress-associated scattering and intrinsic attenuations by several key issues, such as Padé poro-acoustoelastic theory  for elastic nonlinearity (Fu & Fu, 2017), poro-acoustoelastic theory with compliant pores (Fu & Fu, 2018), single-scattering model, simplified radiative transfer model (Zhou & Fu, 2018), Monte Carlo simulation (Hu et al., 2018), and poro-acoustoelastic numerical modeling of ultrasonic wave propagation in prestressed and heterogeneous digital rocks. 
Results 
Comparisons of ultrasonic measurements demonstrate that the scattering attenuation is much stronger than intrinsic attenuation, particularly when for the wavelengths comparable to the scale of pores and grains.
Discussion and Conclusions
[bookmark: _GoBack]The modified poro-acoustoelastic theory can describe the elastic nonlinearity of rocks with compliant pores (Fu & Fu, 2018). Numerical experiments with the prestressed fluid-saturated digital core along the same stress path demonstrate general agreement in waveforms and excellent agreement in coda quality factors between numerical and experimental results at different effective pressures, validating the applicability and performance of the presented poro-acoustoelastic modeling scheme which can be reliably used to investigate the stress-associated scattering attenuation in prestressed heterogeneous rocks.
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