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Simulation of number and distribution of Compass occultation events
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Abstract As a China’s self-developed satellite navigation system, Compass has broad application
prospects in the field of radio occultation. Focused on the task of carrying out Compass
occultation observations with a receiver set on LEO satellite, this work developed a simulation
system of LEO orbit and Compass constellations, based on which the occultation events can be
simulated taking into account different LEO orbit parameters. The effect of LEO satellite’s orbit
parameters on occultation events’ number and distributions are discussed considering argument of
perigee, right ascension of ascending node, orbit height and inclination. Occultation events for
different types of Compass satellites, including GEO, IGSO and MEQ), are analyzed individually.
The characteristics of all three kinds of Compass satellite occultation events were summarized.
The results can serve as a reference when the Compass navigation system is used in detection of
radio occultation.
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Global distribution of Compass occultation (LEO orbit inclination is 30 degree)

s - * ’ e

 60°NFE-

- 90°N
30°N}
30°8f

60°S}
90°=—= :

-(b)

0°

- 3 = =

0° 60°E

180°

180° 0°

120°W  60°W

120°E

77 60°NFEALE

'. 3005.

— 90°N

g .,

60°Sf

120°W  60°W 60°E 120°E 180°

0°F

Sl T = .

0°.

120°W  60°W

7

MR L P 90°S: i
60°E 120°E 180° 180°

LEO # 3 65 f y 90° I At 2 3 B ) 5 43 A

60°E 120°E 180°

0°

120°W  60°W

() GEO 5 & S B V) 550 A 5 (D) IGSO 8 & = 4 K V) 53 Aii 5 (o) MEO 8 B 5 fF S U)o A 5 (D 8 2 5 J U0 e A
Fig. 7 Global distribution of Compass occultation (LEO orbit inclination is 90 degree)

Hn] DU AL S A LA T R

(DGEO # B F - sl AEAF Y LEO JiT Hb 5
FAE AT AC AR A 5T A6 S GEO i 2 55 5K
B K ;63 GEO 2 F 5 i LEO #LiE
i B A LEO 8l i/ 7 i F R de sk GEO 8 2
FOYI S A 5 LEO I 5 A BT 58 i k48
56 A K LEO Bl = B 84K, GEO 2 F /1)
SRy A B A v BUIE R JE AE . GEO #iE 2 5
YIS B4 BE Ay A T & GEO 8 2 S0 Y) 4y
i 5 LEO $UIE W1 OC F % Y0 . 25 BE 43 A 1) 08 {78 XoF

NIRRT AL S 1 BE (I i LEO B M) . &
J3E 4 A7 AE AR A IE AR A v L 7 v A A T
(2)IGSO # B =147 a3 7E AR LEO Ji i
RABE TS AR A 5T A 3F IGSO #E 2
B AL K b3k 1GSO #E R 5URBE LEO A &
JE T T R 5 Bl LEO il /A - 8 1 A A 14 . b sk
IGSO i & S P S0 43 A 5 LEO Iz 3 g3 f 8 T
22 I 8 FVILIE 1 BE B 6 RS R 1GSO i B A
VI ey 5 WAy A fEmg 4 T #0026 T 1) 4 B2 7 1
P+ 22 FE 4 Aii 55 R 150°W FI A5 E R 3T . 28 46 FF o A



2528

H Bk ¥ B % R (Chinese J. Geophys. )

56 &

10 10
i

ﬁ 15 60
& 10 40
3 5 20
0 0
;g -100 0 100 -50 0 50
m 6 6
@ 4 4
22 M 2
Q0 0
% 6 100 0 100 ., 50 0 50
I 4
% 2 P""M
0
= 350 0 50
15
210
@ 5
0

HESE¥  MEOHEAL KL IGSOHESE B GSOHE

-50 0 50

W

ATl

3

S N A S N B NO
' E '
—
S N

,_
o w o
E
- N
o o &

100 0 100 50 0 50
ZJEN°) @) %) ZE%/(°) ) /()
= 4 4
N bt w2 s ol J
2 oLIA LAAL AL i r 0
= 4 -100 0 100 -50 0 50 © -100 0 100 50 0 50
iﬂ{ 4 § 4 6
. I 4
g2 2 ! | m C ) 5 1 1
2 o)
o 0 & o 0
. -100 0 100 -50 0 50 o 2100 0 100 -50 0 50
¥ . 2t :
£ 5 © 4
8 2 S 2 5
S0 0 2o 0
-100 0 100 -50 0 50 = g 2100 0 10, -50 0 50
6
= 10 = 0
I ; 5 i 4 10
® o 2
0 n £0 0
-100 0 100 -50 0 50 2100 0 100 -50 0 50
ZE/(°) © AiE/(°) ZE/°) (d) 265%/(°)

K 8 RI[F LEO #UiB i ff 208 T Jb 2 48 AL 1 48 1) 43 A
(a) BLIEM A 0% (W BB MI A 30%5 (o) B MA 60°; (D BIEM A 90°.

Fig. 8 Compass occultation latitudinal and longitudinal distribution with various LEO orbit inclinations
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