
The virtual potential temperature θV is an important concept in atmospheric boundary 
meteorology. It can serve as a stability criterion for an atmosphere with a moisture gradient.
When θV is constant, the atmosphere is statically neutral. When it decreases with elevation, 
the atmosphere is statically unstable. When it increases with elevation, the atmosphere is 
statically stable.

The virtual temperature (Tv) is the temperature at which dry air would have the same density 

as the moist air, at a given pressure.

In other words, two air samples with the same virtual temperature have the same density, 

regardless of their actual temperature or relative humidity.

the virtual temperature is always greater than  the absolute air temperature.

The potential temperature is the temperature which would result if the air were brought adiabatically 

to a standard pressure level PO=1000 kPa. Combining the first law of thermodynamics with the equation 

of state of air gives

Buoyancy is one of the driving forces for turbulence in the BL. Thermals of warm air rise 

because they are less dense than the surrounding air, and hence positively buoyant. 





quantity Cp·ɵ is called the dry static energy. 


















