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(After Gross, 1993).
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The density of sea water is determined by its pressure, salinity and temperature so we write p,s,t). The density of water in the ocean actually varies only very little. Most of the fluid in the ocean weighs between 1020 and 1030 kg/m3.And 50% of the ocean’s water is between 1027.7 and 1027.9 kg/m3.  Yet these small differences in density significantly impact the circulation and mixing of the world’s oceans. Figure 5 depicts the range that temperature and salinity vary in the worlds oceans on a T-S diagram.

In oceanography density is often written out in sigma () units whereby:

=

Thus for =

Furthermore, the  density is defined three ways. 

=s,t,p)

t=s,t,0)

=s,,0)

 is simply the in situ density. Sigma-t is the density that the same particle of water would have if it were brought to the surface, while Sigma-theta is the density that the fluid would have if it were brought to the surface adiabatically (meaning that we include the change in  temperature that would occur due to changes in pressure felt by the fluid s it moves to the surface). In the oceanographic literature density is usually defined by t  or  for they characterize what the density of two water masses would be if they were at the same level.   In coastal and estuarine systems sigma-t is used. However in the deep ocean sigma-theta is often. 
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