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Tab.1 Key Parameters of LEO Satellite
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Tab.2 GNSS-R Event Coverage due to Different LEO Orbit Heights,Inclinations and HPBWSs

BB 30°, =304 AR R/ %

BUEMA 90° S ERE R/ %

HPBW T E & E/km RS E/km

500 800 1500 500 800 1500
+10° 26.55 29.39 33.60 8.39 9.34 10.73
+20° 59.01 65.32 76.67 22.88 28.28 37.77
+30° 80.04 89.02 95.67 46.73 62.44 76.92
+40° 91.38 97.47 99.61 66.91 86.16 95.06

180°W 120°W 60°W (P 60°E 120°E 180°W
HPBW=10°, 78 i %26.55%
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(c) PEHUIE R E1 500 km
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Fig.3 GNSS-R Specular Refraction Point £=30° Latitude Coverage when LEO Orbit Inclination is 30°
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Fig.4 GNSS-R Specular Refraction Point Global Coverage when LEO Orbit Inclination is 90°
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Tab.3 Number of Simultaneous GNSS-R Events due to Different LEO Orbit Heights, Inclinations and HPBWs
TR PRECPE/ BRAED /A
k'm ~ HPBW Buitifi f 90° Uit iy 30°
/lm BDS GPS Galileo GLONASS GNSS BDS GPS Galileo GLONASS GNSS
+10° 0.18/4 0.17/3 0.17/1 0.13/1 0.65/5 0.22/4 0.18/2 0.18/1 0.12/1 0.69/4
500 +20° 0.74/5 0.67/3 0.69/3 0.57/2 2.67/9 1.00/6 0.76/4 0.75/3 0.48/2 2.99/9
7 +30° 1.79/9 1.61/5 1.66/4 1.40/4 6.46/15 2.64/9 1.81/6 1.95/4 1.13/3 7.54/17
+40° 3.65/10  3.20/7 3.40/6 2.80/6 13.0/23  4.75/11 3.64/7 3.52/6 2.35/4 14.2/23
+10° 0.21/4 0.21/2 0.20/1 0.16/1 0.78/6 0.27/4 0.23/2 0.21/2 0.13/3 0.86/4
800 +20° 0.91/6 0.83/3 0.83/3 0.69/2 3.26/10 1.22/6 0.91/3 0.91/3 0.57/3 3.62/11
+30° 2.21/9 2.00/5 2.04/4 1.81/4  8.05/17 3.29/10 2.31/6 2.394 1.40/4 9.41/20
+40° 4.60/12 4.18/7 4.25/6 3.41/6 16.4/27 5.64/12 4.42/8 4.23/6 2.95/5 17.2/28
+10° 0.29/4 0.28/3 0.28/2 0.23/2 1.08/7 0.40/4 0.30/3 0.30/2 0.19/2 1.21/5
1 500 +20° 1.34/7 1.18/4 1.23/4 1.02/3 4.77/12 1.85/8 1.34/5 1.37/4 0.85/3 5.42/14
7 +30° 3.50/10  3.16/6 3.28/6 2.74/6 12.6/22 4.70/10  3.60/7 3.45/6 2.30/4 14.0/23
+40° 7.37/15  7.11/11 6.80/9 5.37/9 26.6/39 8.09/16 6.64/11 6.27/9 4.55/7 25.5/35
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Simulation Study of Spaceborne GNSS-R Events

LIU Congliang'*® BAI Weihua'*

XIA Junming'?®
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National Space Science Center, Chinese Academy of Sciences, Beijing Key Laboratory of Space Environment Exploration,

Beijing 100190, China

SUN Yuegiang'*
DU Qifei'*

2 Joint Laboratory on Occultations for Atmosphere and Climate (JLOAC) , Beijing 100190, China

Abstract: The effects of LEO (low earth orbit) satellite orbit altitude, inclination and look-down an-

tenna field of view on the number and distribution of specular reflection points in GNSS-R events were
analyzed, based on GNSS-R mathematical criterion. Using the BDS, GPS, Galileo, and GLONASS

data, we combined these 4-system constellations. The number of channels of GNSS-R receiver re-

quired was estimated. The results show that the number of GNSS-R events increase with the increase
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To Evaluate Earth Gravitational Model Using Equigeopotential Character

DING Jian"**" XU Houze* ZHANG Chuanyin'
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2 Institute of Geodesy and Geophysics, CAS, Wuhan 430077, China
3 University of Chinese Academy of Sciences, Beijing 100039, China
4 Key Laboratory of Geo-Informatics of National Administration of NASG, Beijing 100830, China

Abstract: This paper proposes an evaluation approach for an earth gravitational model(EGM), which
is based on the equigeopotential surface character of the geoid. We select a gravity geoid as reference
surface, calculated the gravity potentials of different EGMs on the reference surface, to build an index
of gravity potential standard deviation to evaluate EGMs. We evaluated the theoretical ability for com-
pliance of different EGMs and the same EGM applied in different areas of the earth using the ap-
proach. The results show that the geoid precisions of EGM96 and OSU91A are respectively £11.1 cm
and +£14.3 cm, meaning that the precision of EGM96 is better than that of OSU91A, while the
EGM2008, EIGEN-6C4 are similar in precision. These are consistent with the existing research con-
clusions. But, the result further suggests that the precision of EGM2008 is slightly better than that of
EIGEN-6C4 at the cm level.

Key words: geoid; earth gravitational model (EGM); gravity potential standard deviation; accuracy

evaluation
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in the LEO orbit altitude and look-down antenna field of view. With a decrease of LEO satellite orbit
inclination, the specular reflection points tend to distribute in the equatorial region. Meanwhile, the
requested number of GNSS-R receiver channels increase with the increase of LEO orbit altitude and
look-down antenna field of view, but might be affected slightly by the variation of LEO orbit inclina-
tion. The study provides a theoretical reference for future GNSS-R mission design.
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