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Specific entropy and isentropic analysis in the ocean

YAN You-fang, GAN Zi-jun
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Abstract: Several improvements have been made recently to deal with the thermodynamic properties of seawater and a
self-consistent expression for Gibbs potential functions was proposed by Feistel (2003, 2005). Based on this expression and
hydrographic datasets, specific entropy, potential density, and potential temperature are calculated and analyzed. It is shown
that there exists a significantly high correlation between specific entropy and potential temperature, while the distribution of
entropy is not identical to that of potential density or neutral density in the ocean. In addition, a geostrophic streamfunction on
isentropic surface is deducted, and the result shows that there exists Montgomery streamfunction on the isentropic surface and
the geostrophic flow moves isentropically and isopycnally in order to keep its motion occur without change in the density and
entropy of the water mass.
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Fig. 2 Distributions of (a) entropy, (b) potential density, (c) potential temperature, and (d) neutral density versus depth along
a vertical section. The data used are from Meridional WOCE A16 section at the locations indicated by the inset.
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Fig. 3 (a) Entropy versus potential temperature, (b) entropy versus potential density, and (c) entropy versus neutral density
along WOCE A16 section at the locations indicated by the inset
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