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Sea water thermohaline structure inversion from seismic data
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Abstract It is an important issue to quantitatively determine the parameters (temperature,
salinity, density, etc) of sea water column from seismic data in seismic oceanography research.
This paper presents a CTD ( Conductivity-Temperature-Depth )-controlled sea-water wave-
impedance and thermohaline structure inversion method, which includes two steps: (1) wave
impedance inversion using CTD data as controlling wells, (2) temperature and salinity inversion
based on temperature and salinity relationship of the research region from CTD data. Synthetic
seismogram experiment shows that 2D high-resolution temperature and salinity profiles can be
obtained from seismic data if some CTD data are used as controlling wells in the inversion
process. Sea water thermohaline structure inversion method can make up for some disadvantages
of conventional physical oceanography measurement method, and provide a large quantity of basic
oceanographic data for ocean science studies.
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Temperature, Salinity
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Fig.1 CTD-constrained seawater column wave
impedance and thermohaline structure

inversion processing flow chart
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Fig.5 (a) Observed and interpolated temperature of sea water; (b) Inverted temperature of sea water
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Fig. 7 Comparison of observed (black line) and inverted (black spot) temperature of sea water
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Fig.8 Comparison of observed (black line) and inverted (black spot)) salinity of sea water
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