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8.1.5 Remarks on Gravity Reduction 

Gravity reduction may be summanzed as follows (for more details cf. (Heiskanen and 
Moritz, 1967, pp. 130-151)): 

1. Removal 0/ topography. Gravity gp is measured at a surfaee point P (Fig. 8.8). 
The attraetion AT of the topographie masses above sea level is eomputed by a similar 
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FIGURE 8.8: Topographie and eompensating masses eontribute to gravity redue­
tion 

formula as (8-31a), with p instead of Äp and z = -h, and subtracted from gp . The 
result is 

(8-33) 

However, gp - AT eontinues to refer to P, therefore the next step is 
2. Free-air reduction to Jea level. This is done by adding the "free-air reduction" 

F = - ~ hp == 0.3086 hpmgal , (8-34) 

with h p in meters. (The milligal, abbreviated mgal, is the eonventional unit for 
gravity differences: 1mgal = 10-6 m S-2.) The replacement of actual gravity 9 by 
normal gravity , is only an approximation, and the numerical value given in (8-34) 
is conventional. The result is Bouguer gravity 

gB = gp - AT + F . (8-35) 

Subtracting normal gravity , we get the Bouguer anomaly 

ÄgB = gB - , = gp - AT + F -, (8-36) 
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3. Effect 0/ isostatie eompensation. This effect Ac as expressed by (8-31b) is to 
be added to (8-36) to give the isostatie anomaly 

(8-37) 

Bouguer plate and topographie eorrection. The attraction AT is eonventionally 
eomputed as 

AT = AB - C 

as the differenee of the attraction of a "Bouguer plate" (Fig. 8.9): 
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FIGURE 8.9: Bouguer plate and terrain eorrectionj note that the effect of both the 
"positive" and the "negative" masses on C is always positive 

and a "topographie eorrection", or "terrain eorrection", C whieh is usually quite small 
but always positive. For more details cf. (Heiskanen and Moritz, 1967, pp. 130-133); 
see also sec. 8.2.2 below. Isostatie and othet redueed gravity anomalies may also be 
defined so as to refer to the topographie earth surfaee rat her than to sea level. This is 
the modern eoneeption related to Molodensky's theory, whieh is outside the seope of 
the present book (cf. Heiskanen and Moritz, 1967, sees. 8-2 and 8-11j Moritz, 1980, 
Part D). 

8.2 Isostasy as a Dipole Field 

In the ease of loeal eompensation, the isostatieally eompensating mass inside a ver­
tieal eolumn is exaetly equal to the topographie mass eontained in the same eolumn. 
This holds for both the Pratt and the Airy eoneept, by the very prineiple of loeal el 
eompensation. Fig. 8.10 illustrates the situation for the Airy-Heiskanen model. Ap­
proximately, the topography may be "eondensed" as a surfaee layer on sea level So, 
whereas the eompensation, with appropriate opposite sign, is thought to be eoneentra­
ted as a surfaee layer on the surfaee ST parallel to So at eonstant depth T (T is our 
former Ta). Both surfaee elements dm for topography and -dm for eompensation 
thus form a dipole. This fact is also expressed by the differenee Ac - AT in (8-37). 
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