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Abstract

At the Meteological Satellite Center orbit predictirn for TIROS-N satellite series is

performed using the algorithm described by Nakajima et al (1983). In short the algorithm

is based on interpolation and/or exterpolation of reference orbits which are reported in the

part I and part II of the APT information.

Apart from this, I made orbit prediction test for NOAA-7 with special perturbation

method which takes into account perturbation forces of nonspherical gravitation of the earth,

solar and lunar gravitation, atmospheric air drag and solar radiation pressure.

Predicted locations varied sensitively with the air drag coefficient (CD), and the optimum

values of the coefficient to make each one-day prediction best (CD,p:) varied considerably
day to day. When the mean value of CD,, (CD,,;) was used fixedly, the expectation of
prediction-observation distance after one-day prediction was about 1.15km. However in
longer range predictions of about 5-6 days, the optimum CD values (CD,,;) variation was

smaller than one-day predictions, and CD,s themselves were smaller than CD,,. This

may be due to averaging effect of CD during longer range prediction.
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IV o—H%HAT23D0THB, =D 5% Keplerian
ARERRUEET — 213, EMPEER TR, 8B
PEERCEATA30THY, ARRCHERA LT 7
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PART IV
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tesian) TR I NBRUEEY#FH L, F—2%
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WWWWWWWWW  XXXXXXXXX  YYYYYYYYY ZZZaaabbb cccc dddddddddd

eeeceecee TFFfFffff ggggggggg SPARESPARE

APT TRANSMISSION FREQUENCY XXX.XX MHz
HRPT TRANSMISSION FREQUENCY XXXX.XX MHz
BEACON (DSB) TRANSMISSION FREQUENCY XXX.XX MHz

APT DAY X/X APT NIGHT X/X
DCS CLOCK TIME DAY XXX XXXXX.X

(ADDITIONAL PLAIN LANGUAGE REMARKS WHEN NEEDED)

Fig. 1 An example of the PART IV of the encoded APT Predict (TBUS) Bulletin.
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Table 2 Values of the coefficients of some low order and low degree part of three geogravitational
harmonic systems, which are MSC-NO 1 system, NSC-NO 2 system and GEML 1 system

respectively. Note that MSC-NO 1 and MSC-NO 2 are tentative aliases and each of them
does not necessarily mean any definite harmonic systems.
Geo-gravitational Harmonic Coefficient System
Coefficient -
MSC-NO 1 MSC-NO 2 GEM-L 1
Czo —0. 1082645 x 1072 —0. 1082628 x 10~ - —0. 1082626 x 10~
- Cy ‘ 0.0 0.0 —0. 3409326 x 108
CCa 0.1536 x 1075 0.155752 X 10-5 0.1573616 x 10~
Szo 0.0 0.0 0.0
Sz 0.0 0.0 —0. 3454845 x 1078
Sa2 —0.872x10°¢ —0. 880523 x 10~¢ —0.9030688 x 10-¢
Cs 0.2546x107° 0.2538x10°° 0. 2533893 x 10°%
Cy 0.2091x 1075 0.212763x10°° 0, 2189957 x 1075
Cs 0.251x10°° 0. 304690 X 107¢ 0. 3084020 x 107
Cs; 0.782x 107 0.957x10°7 0. 1005873 x 10~¢
Sso 0.0 0.0 0.0
Su 0.287x 107 £ 0.280994 x 1078 0. 2685238 X 107¢
Soz —0.184x 1675 —0. 216784 X 10~¢ —0. 2097683 x 10~
S3s 0.226x10°° 0. 199460 x 10~¢ 0. 1973638 x 10~¢
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Fig. 2 Temporal variation of 5-day mean of dayly mean solar radiation flux intensity at 8.0cm
wavelength from the beginning of 1982 to the end of 1984.
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T3, TORRTHVGKERETIR, ThboE8EN—
EEBIRD X3 >TWAN, BEFLOKE 7 5
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e\, Fig. 2121982451 5 1 HA 519844512318 ¥
TD8.0cm fHED KBHEH 75 v 2R (Fo0) DEH
ZRTLDOC, BEREBEAERT»HLRERIhBEHD

Ho5 AMMEOTSEE T ry F LIch DTH B, 2oix

DRELEBHETRTZENFE, ZORRTIIRUY

B, #8410 %2wemHz™Y) 0 —EllY 1, &t

$, 10.7cm fED7 5 » 2 A Fror &3
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THBEST LT3,

Table 3 Distances in km of predicted locations from the two-body solution for NOAA-7 after the
orbit generation of about 23.8 hour (Case 1), and 30.6 hour (Case 2) to show relative

inportance of perturbation terms.

. Case 1 Case 2
Perturbation Term
b.d y? z X’ ) . y'’ z
* 48.7753 | —29.6410 444, 8533 70.8574 | —18.9837 577.5141
Air Drag —0. 3104 0.0117 1. 8629 —0. 2750 —0. 1267 1.7379
Solar Gravitation —0. 0046 —0.0010 0.0424 —0. 0100 —0. 0045 0. 0552
Lunar Gravitation 0.0189 —0. 0077 0. 0342 —0.0199 —0. 0092 0.1151
Solar Radiation Pressure 0.0011 —0. 0003 —0.0074 0.0016 —0. 0010 —0. 0097

*: Unsymmetrical Component of Geo-gravitation
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Fig. 3 Schematic diagram to explain the CD,;; and Rop.
and the ordinate is distance of prediction from observation (o-c).

The abscissa is air drag cofficient,
CD,y: and R, are

determined so as to minimize the o-c¢ distance.

y'=a,CD+b, (3)

2'=a,CD+b, (4)
ETBHE, RR=z""+y"%+2'? & L T, 6R/0ICD=0 X
b, &% CD {E CDyy: i,

_ —(asbst+aybyt+asb,)
CDos as*+ay’+a,’

}: 7‘& 50 el hk‘- J: D ﬁﬁﬁ% Ropt ki
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Table 4 CD,,s and R,yns in three cases to show the performance of the three systems.

* CASE 1 CASE I CASE III
MSCNOL | o as o s
MsoNoz | P " oo P ol

*: Geo-gravitational harmonic coefficient system

FEIhTD2, BRECDEEL OHBILEL 5T,

AERECDEOAE I, HHMKME (2~4) LK
BLTAEAEDN, zhid, a) KBEE75, 72
OfEY—EETRALTV52 &, b) HEBRE €8
- -BEHIEELTVBZE, RUFOEBMEOE
ThHZE, o) ARFEETFLEDLOK EEhBE
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Fig. 4 Variation of o-c distances against the maximum degree n» and maximum order m of the
direction and C in Z direction respectively.
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Fig. 5 Day-to-day variation of CD,p, R,p: and a. which is the slope of o-c distance against

CD in Z direction (See Fig. 3).
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Fig. 6 Day-to-day variation of (CD,p;—CD,p:) X a;, which shows the most art of the expected
o-c distances when CD,,; was used in place of CD,u.
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