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The distortion of seismic imaging in the presence of mesoscale eddies

and analysis of influencing factors

JI Li-Li, LIN Mian”~
Institute o f Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract Combined with seismic simulation methods, the parabolic equation method is used to
investigate the distortion of seismic imaging of the target stratum caused by mesoscale eddies.
Seismic wave fields for different frequencies and water depth are simulated. It is found that the
seismic imaging of the target stratum, due to the perturbation of eddies, does not agree with the
original stratum and the distortions increase with the water depth and the frequency. Analyzing
the mechanism of distortions., we have concluded that the perturbation of temperature gradient
caused by eddies is one of the most important reasons. For the sake of ingineering application, we
deduce a relationship among the maximum distorted rate of seismic imaging, the temperature
difference and the effective intensity of eddies. The results of this paper could be used to improve
the quality of seismic imaging in deep sea.
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Fig. 7 Temperature perturbation contours in water

(a) The maximum current 1.0 m/s; (b) Comparison of temperature perturbation contours

between the maximum current 1. 0 (dashed lines) and 0. 01 m/s (solid lines).
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Comparison of temperature perturbation contours between the water depth of 2500 m and 5000 m
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