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Parameters of the CGCS 2000 Ellipsoid and Comparisons with GRS 80 and WGS 84
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Abstract : According to the definition of China Geodetic Coordinate System 2000 (CGCS 2000) and defined constants
of the ellipsoid adopted by CGCS 2000, the other geometrical and physical parameters of this ellipsoid are derived
and compared with that from GRS 80 and WGS 84, respectively. Meanwhile the coordinates and normal gravity on
the CGCS 2000 ellipsoid are compared with that on WGS 84 and GRS 80. The difference between the normal gravity
on CGCS 2000 ellipsoid and that on GRS 80 is about —143.54X 10 * m/s’,while it is 0. 02X 10 * m/s*compared to
WGS 84. The longitudes of a point on these three ellipsoids are the same, but the maximum difference of latitude
between CGCS 2000 and GRS 80 is 8.26 X 10 ' arc seconds, which is about 2.5X10 ° mm, and the maximum differ-
ence of latitude between CGCS 2000 and WGS 84 is 3.6 X 10" °arc seconds, which is about 0. 11 mm.
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Tab.3 Comparisons of derived geometrical parameters among CGCS 2000,GRS 80 and WGS 84
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Tab.4 Comparisons of derived physical parameters among CGCS 2000,GRS 80 and WGS 84

CGCS 2000

GRS 80 WGS 84

/(m?s™ %) 62636 851.714 9 62 636 860. 850 0 62 636 851.714 6
J2 0.001 082 629 832 257 0.001 08263 0.001 082 629 821 31
N —0. 000002370911 26 —0. 000002370912 22 —0.000 002370911 20
Js 0. 000 000 006 083 47 0. 000 000 006 083 47 0. 000 000 006 083 46
s —0. 000 000 000 014 27 —0. 000 000 000 014 27 —0. 000 000 000 014 27
m 0.003 449 786 506 78 0.003 449 786 003 08 0.003 449 786 506 84
9.780 3253361 9.780326 7715 9.780 3253359
9.832184 9379 9.832 186 368 5 9.832 1849379
9.797 643 222 9.797 644 656 9.797 643 222
45° 9.806 197 769 9. 806 199 203 9. 806 197 769
[ 0. 005 302 441 383 0.005 302 440 112 0. 005 302 441 399
k 0.001 931 852 619 0.001 931 851 353 0.001 931 852 652
,  —143.059X10"% m/s%,
0.5X107% m/s”,
1 2 CGCS 2000 GRS 80 2 ,CGCS 2000
WGS 84 , WGS 84
(23) R 107 m/s?, 0.02X10 % m/s?,
1 ,CGCS 2000 0.004X107% m/s?,
GRS 80 , 0.016X107% m/s?,

. —143.54X107° m/s*,

http://xb. sinomaps. com



3 :2000 GRS 80  WGS 84 193
_14300— 9dX() ’dY() ’dZO 3
LRORSE ROV O 3
. m o
—143.204 ’ ’
E OO b b
g
. s (30) o
S -143.404 (2— e sin? B)
dB:f%ﬂ;sin Bcos Bp//>< df (30)
,B ’ dB
—-143.60 — T T T 1
0.00 20.00 40.00 60.00 80.00 100.00 »df »p= 180X
latitude 3600/ . CGCS 2000
1 CGCS 2000 GRS 80 GRS 80 ,
Fig.1 The difference of normal gravity on CGCS 2000 8.26%10 1", 2.5% 10" mm. 3
and GRS 80 ellipsoid o .
o CGCS 2000 WGS 84
[
0.020 000 = , 3.6X10 s
0.11 mm, 4 .
0.016 000
0.000 100
«~  0.012000 4
zZ 0.000 050+
=
I =] 4
S 0.008 000 g
8 0.000 000
[
0.004 000 ;5
S —0.000 050
0.000 000 +———————1——7———
0.00 20.00 40.00 60.00 80.00 100.00 —-0.000 100 —T—
latitude -100.00 -50.00 0.00 50.00 100.00
2 CGCS 2000 WGS 84 latitude
Fig. 2 The difference of normal gravity on CGCS 2000 3 CGCS 2000 GRS 80
and WGS 84 ellipsoid Fig. 3 The difference of latitude on CGCS 2000 and GRS

(29) o
__sinL cos L 0
dL4 Ncos B Ncos B?
[dB} _sinBcosL ,, _sinBsinL , cosB ,
M M M °
dX, .
tan Bcos L tan Bsin L. —1
dy, |+ . e |+
—sin L cos L 0 )
dz,
r 0
N ., . . m+
_—Mez sin Beos Bp
r 0 0
N , . . (2—ésin’® B) . o
7Mae sin Bcos Bp T sin Beos Bo

o

(29)

80 ellipsoid

4.000 000

2.000 000

0.000 000

6
10" arc second

—2.000 000

-4.0000004——————
~100.00 -50.00 0.00 50.00 100.00

latitude

4 CGCS 2000 WGS 84
Fig. 4 The difference of latitude on CGCS 2000 and
WGS 84 ellipsoid



194

June 2009 Vol. 38 No. 3 AGCS

http://xb. sinomaps. com

6
CGCS 2000 GRS 80
— 143. 54 X
107* m/s*, CGCS 2000
WGS 84 0.02X
107 % m/s?.,
CGCS 2000 GRS 80

8.26x10 ",
CGCS 2000

’

2.5X107°% mm,
WGS 84 ,

3.6x10"", 0.11 mm,
CGCS 2000 WGS 84
0.11 mm,
[1] CHEN Junyong. Chinese Modern Geodetic Datum—Chi-

nese Geodetic Coordinate System 2000 (CGCS 2000) and
Its Frame, [ J]. Acta Geodaetica et Cartographica Sinica,
2008,37(3):269-271. (
2000 (CGCS 2000)
,2008,37(3):269-271.)

Ll

,2003,32(4) :283-288.)
[3] WEI Ziging. National Geodetic Coordinate System ;to Next
Generation[ J]. Geomatics and Information Science of Wu-
han University,2003,28(2):138-143. (
[yl
28(2):138-143.)

CHEN Junyong. On the Establishment of Chinese Modern

,2003,

[4]

Geodetic Coordinate System[ J]. Geomatics and Information

Science of Wuhan University, 2002,27 (5);:441-444. (

[Jl.
,2002,27 (5) :441-444.)

NING Jinsheng. Modern Geodetic Reference System[ ] ].

Acta Geodaetica et Cartographica Sinica, 2002, 31:7-11.

( [J]. ,2002, 31

( ):7-11.)

MORITZ H. The Geodetic Reference System 1980[]].

Journal of Geodesy ., 2000,74:128-133.

HEISKANEN W A. MORITZ H. Physical Geodesy[ M.

San Francisco; W. H. Freeman., 1967.
(

(6]

(7]

: 2008-11-03
: 2009-02-02
(1964-), s s

E-mail:chengpf@casm. ac. cn
First author . CHENG Pengfei(1964-) ,male, professor,

[2] CHEN Junyong. Necessity and Feasibility for a Geocentric PHD adviser, main research interests are satellite ge-
3D Coordinate System Employed in China. [J]. Acta Geo- ) )
odesy and geodetic coordinate system.
daetica et Cartographica Sinica, 2003, 32(4):283-288. (
E-mail.chengpf@casm. ac. cn
3 Ll
4 AN
{ p) 1957 )
, ) {
» (ED , .2008
{ » N ;
Y A A} b o
{ p) N N N o
{ ) ) ;15,00 :2-224,
50 : 100045, :010-68531192( ),010-68531317(
)
{ p) :http://xb. sinomaps. com, o
AN 4




