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Evaluation of earth gravitational models based on classic geoid definition
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Abstract We propose an evaluation approach of earth gravitational models ( EGMs) based on
Gauss-Listing classic geoid definition. The classic geoid is defined as an equigeopotential surface.
Using this character, we select a gravity geoid as reference surface, calculate the gravity potentials
of different EGMs on the reference surface, and establish an index of gravity potential dispersion to
evaluate EGMs. Using this approach we evaluate theoretical compliance abilities of different EGMs

and of an EGM applied in different areas in the earth. The results show that the precision of EGM96
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is higher than that of OSU91, and EGM2008 and EIGEN-6C4 have similar precisions. The results

are consistent with the existing research conclusions. The results further declare that the precision of

EGM2008 is slightly higher than that of EIGEN-6C4 in the c¢m level.
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Table 1 Earth gravitational models considered in

the present study

A = 4 B TR KAy
0SU91 A 360 nglﬁﬁ’ﬁ‘fmmﬁjj SR
=Ri=n
E1 R4 L
EGM96 360 RRBEEEDSD 00
3=
ITG-Grace03 180 Grace 2007

EGM2008 2190 Grace by [f] 8 73 Al TR =5 2008
Goce , Grace , Lageos | Hi [f]
TR TR

Goce ,Grace .SLR 2015

EIGEN-6C4 2190 2014

GOCO05S 280

R2 FAEMKENGERNEHHIKSH
Table 2 Reference ellipsoid parameters of EGMs

BRI H R

(m}'sfz)

BB K/ %

OSU91A 6378 137.00 1/298.257222 101  3.986 004 360E14

EGM96 6378 136.30  1/298.257

ITG-Grace03 6378 136.60  1/298.257 223 563

EGM2008 6378 136.30  1/298.257 3.986 004 415E14

EIGEN-6C4 6378 136.46  1/298.257 223 563

GOCO05S 6378 136.30  1/298.257

Horfr, OSU9TA J2& £5 & ) 24 i T8 ) 7 %
153 R0 b, T 0 A DA N AR B A Y
642 3] 360 B Yk M Bk HE Oy R A 3R R ] b R R
21 000 />4, T80 = 7 W8I0 £ 5, H 22 5 8 58 il
i i b 2K T T S A5 T 1) T Uk A IS AR TR g ) A B
JE T AEA. EGMO6 & 254 ) H By 2w A0 B 4G )
J 1 22 U5 5 1 B AL Y 57 4 31 360 B b Bk )
Sl Hoh B T SPOT2 AL Yy DORIS BR 5 %4
i, 12 Hb TS 5 42 BROBE 5, 0] A5 7R ) BT R 4R
K, B F)H T/P ERSI 1 GEOSAT/ERM T3 &
T B A ZE T 20 B IR 9 RV Bl ) MR BRI R A
T T3 D vy A5CH A 3L A 6 DR Bl T M 5% e S
HEFE 30" x 30" (¥ 1 - 2 ) SR AR AL T S
v it T ) SR R P RS A (45 EGM96
HKE B 24 m L T 0SU91. ITG-Grace03 & F
2002 4F 12 [ % 2007 4F 4 J (6] /9 GRACE T & W
DA, A A AT o] FEA B e (5 B, HoARCR
FAAT AT 1 W A6 J7 3, ) A 2 oIRR 0 92 4 2 1 58 4
£ 180 B Y AS ) AL EGM2008 25 45 i H]
T EE TR v R L R LA M TR EE T
R g 2 1) 78 42 IR 3] 2 160, fiz = B B e )

2190, 7€ TR & Bo8s R A Jr mn, AR T
GRACE %4 , 2 155 7Y 11 b 7 53 SR 2P K 29
9 km 4 i B R Hb K oE RS E 29 O T LA E
U EIGEN-6C4 254 il 4 i nf LA A FH Y 22 U8
HAYE B E 2R E] 2 190 F () i B2k &
JI G AL H LT EGM2008 i 5 AR A X ) 7F T 34
BT 2009 4E 11 A 1 H Z 2013 4F 10 A 20 H ]
[ () GOCE T &L 5 J7 6 2 0 I 5 4ig , % 458 A4 i) ot
BRZ 235 B, BOR By O 2 Won HOM B LT
EGM2008 , F| H] GPS 7K i #: 1% 2= W K Hh 7K ¥ T
K5 5 EGM2008 #1324 . GOCO05S & 45 4 F
GRACE ,GOCE ,SLR 4fi T3 & YL i) %5 5 ¥4 72 1) 4= By
YE 280 1Y b BR F ) 4 AL, B 7 25 B R 7E 1
280 MM EE T EGM2008 b Bk i g 37455 51 . A& 41 74
F14) R 7K o THI B YR 3 25 Bl 1 R, H b B A
RUA 7R 5] 360 Fir.

001

R Hh K HE B KR 25 /mm
T
X\

0.001

1 31 61 91121151181211241 271 301 331

BRI K
— OSU91A — GOCO05S
— BEGM96 EGM2008
ITG-Grace03 EIGEN-6C4

B1 AEMBKEAGEE KK ETRRIRE
Fig.1 Geoid degree RMS of different EGMs
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Table 3 MSL potentials and dispersions of
different EGMs
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Table 5 Geoid potentials and dispersions in

local land geoid of different EGMs
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Table 6 Local land geoid potentials and dispersions of

different EGMs after eliminating gross error
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Fig.4 Geoid potential dispersions of different EGMs in
different geoids
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Fig. 6 Global geopotential dispersions of EGM2008
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Fig.7 Global geopotential dispersions of EIGEN-6C4
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