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CHAMP gravity fidd recovery using kinematic or bits
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Xi" an Research Ingtitute d Sunveying and Mapping, Xi' an 710054, China

Abgract A doba gravity field recovery based on energy baance gpproach usng CHAMP kinemétic orbitsis
presented. A method combining the Nenton’ s numerica differentia formula and the renove- restore procedure
for determining kinematic velocities is developed. Three doba gravity fidd nodds with 50 degree and order
grids are recovered using CHAMP kinemetic orhits provided by Technica Univerdty of Munich (TUM) . The
ocomparions with GRIM5-CL, EIGEN-1S and EIGEN-2 indicate that the recovered modds are in good
agreement EIGEN-2 with degree variance of difference as well as geoid difference. The assesaments on these
nmodel s usng Arctic gravity anomdies data show that they have nearly the same quality with EIGEN-1S and
EIGEN-2 , and perfform better than GRIM5-CL.

Keywords Satdlite gravity ,Energy conservetion ,Rermove regore , Kinemétic orbit

[1 3]

1 CHAMP ,
4 o
CHAMP , )
GPS , , Kaula (51
. [7 12] [4,6]
CHAMP . CHAWP 2 CHAMP
(40274002 40474001) (1042-015)
,1975 ,2004

Emal :xtianhe @263. net



2 : CHAMP 289

F
7 12 t
. CHAMP e :I vadt 2
(G:Z) ) Y
a=(a a a)'
CHAMP
[7.10,11]
(Kinematic Orbit) ™ | (2
. [8, 10]
CHAMP 13 t
[13] F:J’ | v|- ardt, (3)
1 IO
fe=3 . SR [ vl .
3 5em™.
1 aT
3
. TUM , t
CHAMP , v(t) n
, - [4,6,15]
CHAMP , ' ' '
[7,8,10 12] v(t) = q Ai/z + g Ai + + q V2
) 1 2
: (4
’ M q=(t- to)/(ta- to) =(t- t)AtAt
CHAMP , .
i i +i I
2 Aip = Z(- 1" {J x(t) , (5
ke
! 1 1 i-1 i-1
== = - k). 6
- CHAMP ) Taci Y []la- W (6)
R K#j
T:l| |2- Vs = Vi - W(xv, - ywv)
2 V v 4 -
- F- B- U,
1 2 -
T > R4 i ,
V= (M) Vs  Vn (1)
Jw 1
x=(xy2) F (2 ,
|EO 1U 1
( ), 1980 (3 ,
(Geodetic Reference Sysem 1980, GR10) ,

(1)



290 (ChinessJ. Geophys.) 48
; _41 2
—2|v|-Vs-Vm-00(xvy-yvx)
TUM 2003 1 2 , - T-B-U, (@)
3 : 1 [12] (7,
; 2 G2 ' , =
(Rapid Science Orbit , R0O) (7) L, n ,
, - ; 3  TuMm t,t, i,
(Reduced Dynamic Orbit , ezl
RDO) ' i ko + ki ar(tz) +%A tke = L(t)
. TUM ,
1. ko + ki ar(ts) + %A thke = C(ts), 9
1 RDO
Table 1 Comparisons between different inter pdating schemes on - N
for CHAMP kinematic veocities and RDO ve ocities ko + kiar(ta) + 2 jA the = L(t) ,
~ L(t)-L(t-q) ,.
(S (mm/s) (mm/s) (mm/s) L(6) = | v(ti.1) |A tl (i=2.3, .n).
x  48lx10°% 0171 1516 - 1650 (8) 3 ,
1 y -38%6x10* 0.199 2.587 - 3.558 ) )
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Table 3 Gravity modd asseessment using
Arctic gravity anomalies data

(mGd) (mGd) (m&) (m&H)
GRIM5C1 - 1.581 25.447 219. 960 - 211.164
EIGEN1S 0. 306 23.936 222.776 - 208.119
EIGEN2 0. 145 23.776 219. 473 - 209. 295
XISvVI02 . KIN1 - 0.015 23.79% 218. 498 - 203.798
XISVI02 . KIN2 0.007 23.734 220. 156 - 209.084
XISV02 . KIN3 - 0.063 23.704 222.014 - 208.598
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