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 5.2 Gravity Potential (W) 
 
   The Earth’s total gravity potential (W) is defined as: 
 
   W = V + Φ         (5-1) 
 
where Φ is the potential due to the Earth’s rotation.  If ω is the angular velocity (Equation 
(3-6)), then: 
 

    Φ = 
1
2  ω2(x2 + y2)        (5-2) 

 
where x and y are the geocentric coordinates of a given point in the WGS 84 reference 
frame (See Figure 2.1). 
 
The gravitational potential function (V) is defined as: 
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where: 
 
   V  = Gravitational potential function (m2 /s2 ) 
 
   GM = Earth’s gravitational constant 
 
   r  = Distance from the Earth’s center of mass 
 
   a  = Semi-major axis of the WGS 84 Ellipsoid 
 
   n,m = Degree and order, respectively 
 
   φ′ = Geocentric latitude 
 
   λ = Geocentric longitude = geodetic longitude 
 
   C nm , S nm         = Normalized gravitational coefficients 




