















































GEODETIC CONCEPTS

20

eqn 2.2.25b). The perturbing potential is AWp. For small ¥
U
or Q

and We=Uq— Y()“‘V + AWs.

ning the ellipsoid have been selected such that the

If the parameters defi ;
d equals that of the reference surface, that is

potential of the geoi
Wp = Ug =W, then

./V‘ = AWP/YQ (2.2.33)

This is Brun's formula which relates the shape of the geoid N to the
perturbing potential AW (e.g. Heiskanen and Moritz 1967).

With gp = —(8W/dr)p and yp = —(8U/3r)p, the gravity perturbation
is
AWs

3
6 i s — - —
gp ar(W U)p T (2.2.31b)
and the gravity anomaly is
3 oy d 2AW;
A —_— e — —_ o —— — P
8p arAWp+ ar N arAWp s (2.2.32b)

In terms of the spherical harmonic expansion (2.2.15), the perturbing
potential AW, geoid height ¥, and gravity anomaly Ag become

GH2 = & TRAT
AW SR (—) ) o Gy (2.2.34a)
i=ln=2m=0\T
2 e n
N=R, Y Cir
;1 22 ,,.Z.o o (2.2.34b)

Ag=v.2, 2, (1= )Y Clr, (2.2.34¢)

i=1n=2m=

A R v ’
where C},, = C,,, unless i =1, n is even and m =0, for then

Crn() = (Can)obscrved ™ (Clno)re(crence- (2334d)

STOKES' INTEGRAL

An explicit relation between

by Stokes® integral gravity anomalies and geoid height is given

R
N(P)= inG fs Ag(P")S*(ypp:) dS, (2.2.39)

where §* N3 iy
(Ypp) is a weighting function, dependent on the geocentric

2.2. B

angle 1 subtended b
point P’ at which Ag
function does not o«
entire surface of the
is known over only
only the shorter w
than about the ave|
The integral
assumptions. The |
on which the gra
number of elabor
(see section 5.2).
proximation, in wi
over the reference
or about 30 cm fo
surface has the sa
mass equal to tha
centre of mass ¢
corrective terms I
level of precisior
1962; Heiskanen
Stokes integral).

SPHERICAL HA

Any single-value
surface harmoni
anomalies on the

where the gim T
ing both sides by
sphere, results ir
n=n',m=m'

where the norm
expansion (2.2.3

























