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Abstract: The acoustic environment in shallow water is easily affected by various factors, resulting in a strong uncer-
tainty of its environment parameters. Selecting a fast and accurate acoustic field calculation model based on environment
robustness is an important prerequisite to ensure the correctness of subsequent research and analysis. Taking the sound
speed of water as an example, the environment robustness analysis method based on propagation loss and acoustic field
correlation coefficient is described briefly. In order to quantitatively describe the mismatch between environment and
acoustic field calculation model, the influence of uncertain environment parameters on the spatial correlation of sound
field in shallow sea is studied. Based on the inference model of underwater acoustic environment uncertainty, the con-
fidence interval of spatial correlation radius and the propagation loss probability distribution of the acoustic field are
obtained. The relative value of spatial correlation radius of the acoustic field is proposed to measure the environment
tolerance of the acoustic field calculation model, and the NON-Polynomial Chaos Expansion (NPCE) method com-
bined with the difference evaluation method is used to verify the environment-robust interval. The results show that the
relative value of spatial correlation radius of the acoustic field can be used to quantitatively analyze the robustness of the
acoustic field calculation model in uncertain environments.
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Fig. 9 Difference evaluation method for different underwater
acoustic environment parameters
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