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CHAPTER 1 Homogeneous Spheroid and Level Spheroid

Abstract : The normal gravity model of the Earth is the level spheroid, or the normal
equipotential spheroid. Constraining by equipotential condition, the level spheroid is not
a homogeneous spheroid. The surface gravity of the level spheroid can be calculated by
using Stokes Law without needing to consider the inner density distributions of the
spheroid. It means that the inner density distributions of the normal gravity model of the
Earth are unknown. In this Chapter, we study the non-homogeneous effects of level
spheroid on surface gravity by comparing the gravity on the level spheroid with that on
the homogeneous spheroid. we first deduce a formula for calculating surface gravity of
homogeneous spheroid, and then we get the gravity difference between homogeneous
spheroid and the level spheroid. Both models are built based on the four basic
parameters (a,b,GM ,w) from Geodetic Reference System 1980. Our results show that
non-homogeneous of the level spheroid causes the gravity difference at 1. 135402 Gal.
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HIRIERERKEMREN N, ENRERENENSEFEAZE A
SCERFRSEME B R IERE I NE NN ERN G ESIE” , XA RRA S EA 4
TRAF , IR “ S5 BEBIIE " W A SR SR SRR 2 by HUBRTE IR 5 2B “ JLTECEE” o PRAEIX
FriRfEH A aE, HNHTHESEHT (G. G. Stokes ) 52 5 B AN 5k 2 “ B 55 HUBRTE
RER T MIRERE” o AR, WK X — BANE W W R, e A B
RESFERR THHRREE” RERRKEE DA LREE” KEMRS S
BHEREA Z KX H” F—RIVNEE . d TREMROER ARSI, 3F
Y59 BE AT AR M K MERBR R L 7= A, (R R SR IE" FIWE R &
FIEHTWEERR, BB IRAAKEMRREE D HITH SEWRIE" 22—
R g JUMTBOE” o REHTHE ST E B8, R AP 2 B R AR B R I E )
R R R MRTZIRE A RAER o HR, RAZBIARMAES R R HHES
FHRPIRHRE BN BE T o K HERGRR B BE 7 A R A B, {HK HER 2R
REENREHN, XA ERNTA T REE I BT S M ER R E S 5K ERRER
T A7 20 , SR B ST K HEARRR 5 BE 2071 5 50 RO Bk 4 BE S A R 2251

AEE AR THRMREEEINHALAKX, KRG, ET 1980 RtZ2H R
GEUBEAEL (a,b,0M,0) ,HEHIRMHREREHE ) SKERRROEINE
B, BB T K A ER RS B BE A B AR 1. 135 402 il (em/s”)

§1.1 EAFEAM

R AR e, AR m Fom' Z R Ry i, R E
EIPAbY

R, CHABSHEE, BN e’y s 77 HAGR
G =6.67 x107®

#m ARSIFE, m' ARG RE, HRRE R R B AR, N
F=6% (1-1)

FRRERBAIR R («',y 2 ) BF RBFRA (2,y,2) ,

P=(x-2)+(y-y) +(z2-2")"

« 7 RIERESRFBHEIGHR, HTEAMEE (WRESD) , ¥ LT RERYEE S K &
s S Gal, E R BRI 51 G 5 B A BT, 16al = 1077 m/s? =
1 em/s” BT AT 3k, 30 FH I mGal(Z240) o
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B, 5l HHE =,y 2 F7 A BB H
X=Gm”;x,y=cmigl,zzcm”‘z (1-2)

3
r r r

b5t Al
F=JVX+Y +7
HRGURBEAR—FA, MK (1-2) 3%
X=qa”£ﬂh Y:thflw,z=cpzfz& (13)
X, 6 ABE B H

AR (1-2) MK (13) T LAF H, 51 7 B — A EETALATF «',y 2 MRS E
VXA REATI LV,

V(') == gV y ) = - gf 2 (1-4)
_V v,V
T oo’ Y= ay'’ Z= oz’ (1-5)
TERL @ B B AR B o, B E | R B 0 A1
P = wz /xr2 +y12 (1_6)
BLO AR
= ) (17
BN S SR N2 KRR, B RS H RSO A 2R, B
g=F+P, W=V+¢Q (1-8)

§1.2 SRMERREHEN

PRFEAIE S LCBR BRI, (R AR BRE T A B U e B 2, e i 2R
REH TR
% +Xz + z _ pzsinzﬂ +ﬁ0520 =1

2 FY 2 2
a b a b
KA, o ABEREMERIK 5, b MEH, BRURS EALRHRBREAL S
2
% = psinfcosA = a”cosBcosA ,
«/azcoszB + b%sin*B
y = psinfsinA = a’cosBsinA z = pcosf = b’sinB
«/(ZZCOSZB + b*sin’B ’ v a*cos’B + b*sin’B ’
b*sinB . a*cosB
cosf = , sInf =

p Va*cos’B + b*sin’B p Va’cos’B + b*sin’B
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KH, 0 AREE ;A HERE ;B AR,
15| LB T, S B RE R R R N BRI S | 1 4r B

F, = caojrf%?‘#dr, F, = G5, —’I%idf, Fo = Gayf {=7y,

r

A, oLy, AR R AT (£,m,00 FMERABI SR 47

st ARG, ATt
F, =P, F, =Py, F, =0

2 ' 12
P =27Gs, 1%( arctane’ — —2 — ), Q = 476G, 1 +’3e (e’ - arctane’)
e 1 +e e
(1-9)
6,2_,12_1,2 5 = 3M
B 7 " 4ma®b
R, RPH Q REMBELAMIRE . BMIEEE s RAKX(19),15
P = —23?3]‘[){3 (arctane' ~ 1 € = )
e +e (1-10)
3GM

(e’ - arctane’)

Q =
TR, SRHEREANTE SR
g = (P -pPx'i + (P - u®yj+ 02’k
H A& | L R — B RBCRELE R BT E AR MERTEREE S .
TR, AEHRNEEE TR
g = (P - oHxi+ (P -o?)yj + Qzk (1-11)
R, (x,y,2) AMEERRE SR LR,
PRC(1-11) B, 1%
8 = g = V(P -0 +(P-u) + Q7

eleB

Bp

_ V(P — w?)%a’cos’B + Q*b*sin’B

B v a’cos’B + b*sin’B

43514 B = 0°.B = 90°, WS FMERIM AR EE S) g, MRS E 18, H
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