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Climate is changing: the world is getting warmer. Of the mean solar energy flux of 240 W m–2, a fraction of 0.5
W m–2 remains permanently stored: in the ocean, 89 % of that, 6 % on land, 4 % melt the ice cover, and only 1
% of it heats up the atmosphere; just this bit is publicly recognised from weather forecasts. Climate models
estimate the air-sea heat flux with an uncertainty larger than 5 W m–2 and tend to underestimate the observed
ocean warming. To lay a reliable physical basis for improved prognoses, IAPWS with its Subcommittee on
Seawater in cooperation with the SCOR/IAPSO Working Group 127 had developed the new international
standard TEOS-10, the Thermodynamic Equation of Seawater – 2010. It provides highly accurate and mutually
consistent thermodynamic potentials of seawater, ice and humid air, including enthalpies, entropies and chemical
potentials that were previously unavailable in standard formulations. The main export process of heat from the
ocean into the atmosphere is evaporation, and this water vapour is the key energy source driving atmospheric
dynamics. The chemical potentials of TEOS-10 permit a replacement of historical Dalton equations, still in use
for evaporation in climate models, by expressions in terms of the relative fugacity of humid air, eliminating this
way a spurious numerical intensification of the hydrological cycle. Relative fugacity may also serve to
harmonise the various, mutually inconsistent definitions of relative humidity, such as those used in metrology
and climatology. Enthalpies and entropies of TEOS-10 permit potential enthalpy being used as a heat variable
rather than historical potential temperature which is not sufficiently well conserved upon mixing. IAPWS
activities contribute fundamentally to a better understanding of the warming climate.
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