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The Thermodynamic Equation of Seawater 2010 and Its
Comparison with the Equation of Seawater 1980

Sun Yongming' Shi Jiuxin' Yang Haipeng’
(1. College of Physical and Environmental Oceanography Ocean University of China Qingdao 266100 China;
2. Naval Submarine College Qingdao 266100 China)

Abstract: With the International Temperature Scale 1990 and the Absolute Salinity that accounts for the
effects of the spatial variation of seawater composition around the world ocean the new International Thermodynam—
ic Equation of Seawater 2010 ( TEOS-10) has higher accuracy and wider application scope Compared to the Equa—
tion of Seawater 1980 ( EOS-80) . TEOS-O0 allows the calculation of many thermodynamic quantities such as en—
tropy enthalpy and heat content that were not available from EOS-80. Therefore TEOS-10 will make significant
impacts on the development of oceanography. TEOS-0 is compared with EOS-80 based on their applications on cli—
matological averaged data. The difference of the calculated density with these two equations reaches 107> kg/m’ in
most regions of the world ocean. It is particularly significant in the North Pacific Ocean North Indian Ocean and
also the deep areas in East China Sea and the South China Sea. So in these regions this difference must be consid-
ered in the studies and applications that require high accuracy. The improvements of the new equation are mostly
due to a new salinity variable Absolute Salinity that considers the impacts of all the solutes in seawater including
the neutral solutes which could make up the deficiency of the Practical Salinity. In order to promote the develop—
ment of oceanography the Absolute Salinity and TEOS-10 are recommended to be applied as soon as possible.

Key words: Seawater; Thermodynamic equation; Equation of seawater; Practical salinity; Absolute Salinity.



