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Abstract:
In the orbit determination of ADEOS-II, we estimated the gravitationa resonance for the
geopotential model. We modified the geopotential model using the estimation results, and
re-determined the ADEOS-II orbit. As the result, for the geopotential model (JGM-3) used in
JAXA high-precise orbit determination system (GUTS), modification of the geopotential model
made little difference in orbit calculation results. In order to identify this cause, we repeated the
same analysis using a lower precision geopotential model (GEM-10B) and confirmed that the
modification of the geopotential model improved the orbit determination accuracy. This result
indicated that observation data of polar orbit satellites like ADEOS-II are well reflected in the
recent geopotential model. Then, we concluded that geopotential model (JGM-3) was not a cause

of the accuracy degradation in the resolution of the JAXA high-precise orbit determination

experiment.
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ADEOS-II

a=7182.842783km, e=0.001149, i=98.700547deg ,
v=7446 m/s, n=1.036x107° rad/sec,

P=6.067x10’ sec:i day
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P 14 ADEOS-II
14 14
(deg)
1974 GEM-6 16x 16
1976 GEM-8 25x 25
1977 GEM-9 22x 30
1978 GEM-10B 36% 36
1987 GEM-T1 36x% 36
1994 GEM-T3 50x 50
1996 JGM-3 70x 70
1998 EGM96 360x 360
JAXA GUTS
JGM-3 GEM-10B JGM-3
JGM-3  70degx 70deg
70
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GEMI10B Geoid (1978)
to degree 38

-110.004 -B8.B75 83 750 40625 -17.500 5825 28,750 51.675 5. 00

JGM-3 Geoid (1994)
fo degree 70

-110.000 -B8.875 83750 -40.E25 -17.500 5825 8. 750 51.875 75000

GEM-10B, JGM-3
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C15,14’ C17,14’ 35,14’ 37,14

<> (n,m) m=14,28
JGM-3
Along Track Cross Track Radial
AD2 4
020 |
+ H(Radial track)
= C(Cross track)
0.15 4 L(Along track)
010 r
0.05 :'=.§
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0.00 3
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-0.10 ' - ii
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0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00 12:00:00 0:00:00
(UTC)
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Cross Track ADEOS-II
Along Track 40cm(RMS)
Along Track Radial
Cross Track
JAXA ADEOS-II 40cm
10cm
JGM3
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JGM-3
ADEOS-II
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GEM-10B
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GEM-10B

AD2 4 (GEM10B) -

30 "
RMS

H: 0.150 (m)
C: 1193 (m)
L: 0.738 (m)
R: 1.410 (m)

e DR

(GEM10B)

+ H(Radial track)

-20
= C(Cross track)
a L(Along track)
R(Difference)
30 L T
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GEM-10B
GEM-10B( 36x 36)
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AD2 4
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JGM-3
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GEM-10B JGM-3
Radial 15.0 cm 0.6cm
Cross Track 119.3cm 6.8cm
Along Track 73.8cm 4.4cm
Difference 141.0cm 8.1cm
ADEOS-II 40cm(RMS) GEM-10B 141cm
GEM-10B
ADEOQOS-II
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JGM-3  GEM-10B m
JGM-3 GEM-10B m
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GEM-10B JGM-3
GEM-10B GEM-10B
JGM3 JGM3
Radial 229.7 cm 234.0cm
Cross Track 443.6cm 389.9cm
Along Track 767.3cm 762.3cm
Difference 915.5¢cm 887.6cm
GEM-10B JGM-3
JGM-3 888cm JGM-3
GEM-10B
C15,14 ’ C17,14’ 8.15,14 ’ S.l7,14
C15,14 1 C17,14 ) %5,14 ) %7,14 JGM-3
Cnm’ Snm

GEM-10B

GUTS Com S JGM-3 70x 70x 2(C
roS)=9800
ADEOS-I|
ADEOS-I| JGM-3

8.1cm ADEOS-II
JAXA 40cm(RMS)
40cm 8.1cm ADEOS-II
JGM-3
ADEOS-II 8cm
JGM-3
ADEOS-I| GEM-10B
JAXA :40cm
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