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Geopotential is the potential of the Earth's gravity field. For convenience it is 
often defined as minus the potential energy per unit mass, so that the gravity 
vector is obtained as the gradient of this potential, without the minus. For 
geophysical applications, gravity is distinguished from gravitation. 





Geopotential height approximates the actual height of a pressure 
surface above mean sea-level.  

Geopotential is the potential energy acquired by unit mass on being 
raised through unit distance in a field of gravitational force of unit 
strength. The Geopotential meter is related to the Dynamic meter by 
the expression one geopotential meter=0.98 dynamic meter. It is 
roughly the height of a pressure surface in the atmosphere above 
mean sea level. 

The equation which defines the relationship between geopotential 
height (Z) and geometric height (z) is Z=gz/980.  

Thus when gravity g has its near average value of 980 cm/sec2, 
heights in geopotential meters and and geometric meters are the 
same; for g < 980 cm/sec2 the height in geopotential meters is the 
smaller, for g > 980 cm/sec2 it is bigger. 



Geopotential (from the dynamic point of view) is a better measure of 
height in the atmosphere than is geometric height since energy is in 
general lost or gained when air moves along a geometrically level 
surface but not when it moves along an equigeopotential surface. 

Geopotential height approximates the actual height of a pressure 
surface above mean sea-level.  Therefore, a geopotential height 
observation represents the height of the pressure surface on which 
the observation was taken.  

 
 Since cold air is more dense than warm air, it causes pressure 
surfaces to be lower in colder air masses, while less dense, warmer 
air allows the pressure surfaces to be higher.  
Thus, heights are lower in cold air masses, and higher in warm air 
masses.  



A line drawn on a weather map connecting points of equal height (in 
meters) is called a height contour. That means, at every point along a 
given contour, the values of geopotential height are the same. An 
image depicting the geopotential height field is given below. 




