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Abstract Considering the influences of atmospheric refraction on the satellite laser ranging, an algorithm for
calculating the optical path differences based on ray tracing is studied. Firstly, the annual mean atmospheric
refractivity modulus height profiles of 46 typical regions in China are fitted by using meteorological sounding datum
and high level model datum synthetically. Secondly, the results calculated by the Marini-Murray model and ray
tracing which is based on the monthly average model and the annual mean model are compared and analyzed. Then,
the national distribution of the optical path difference of satellite laser ranging is presented. Finally, the relations
between the optical path difference with the height above sea level of ranging site and the elevation of satellite are
numerically investigated.
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Fig. 1 Geometry model of satellite-borne laser
range-finding
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Fig. 2 Atmospheric refractive-index modulus height profiles of the three models and the differences. (a) height profiles model of the

atmospheric refractivity modulus, (b) difference between the measured atmospheric refractivity and the fitted models
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Fig. 3 Difference values between results calculated by M-M model and ray tracing based on the monthly average model and

results calculated by ray tracing with daily sounding datum in Beijing range-finding site
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Fig. 4 Dirrerence values between results calculated by M-M model and ray tracing based on the annual mean model and

results calculated by ray tracing with daily sounding datum in Beijing range-finding site from 2006 to 2009 year
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Fig. 6 Optical path difference of laser versus the

height above sea level of range-finding site

DAL T AR FB 00 s 6 i O AR 22 B PRI R 5
K5 B OG22 A A g Ol g — B0y . B T I
PN R =Y R S R B WA 10l NV N = B A R WAL
XoF U BE A B SR U X BOGRE ZE g m K X S
AR R A, mE 7 M
TR R B AR RN WO 25 BN L X R AT 4
A, BLA A R B 0. 998, bR il &5 22 R
1.65X10 ", BRI G HORRE O E S DA
JE A (A1 IE 4 o SR TR B R BRI O &R

B8 Ca) g5 T db 50 I 3% #2000 ~ 2009 4F 4F

W7 WOGRE 2 1 B = B AR AL
Fig. 7 Optical path difference of laser versus

the elevation of satellite

Bt R 22 A8 k. B 8 (b) 44 HE T 2000 ~ 2009 4E
10 4R (8] H Boefe 22 92k . 18 8(a) 3R W], A 14
R 2 BE AF 13 1 A8 Ak T I A I Bl s (ELE B AR /N, L
10 4F 19 F B3 (8 2. 45 m, SF 280 X 22 A AR
0.36% .28 1 cm., ME 8(b) AT LLFE H, H ¥
i 22 55 4F BO6RE 22 A8 A AR, Bt g T 0y 72 4k T g
A E . Ay AR XS A2 2 em B KAE B BLTE 8
Ay BWOCHEZE N 2. 47 m, S /ME L BUTE 3 A 6y,
JEREZE N 2. 4dm, B Z= A OB TE 22 B R T & 2
MBOEHE 2% .

B8 () WO 2 5 (b) 10 48 H B0 L 2

Fig. 8 (a) Mean annual optical path difference of the laser; (b) monthly average optical path difference of 10 years
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