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Influence of atmospheric transmission delay of satellite laser

altimeter on ranging precision
Zhao Xin, Zhang Yi, Zhao Pingjian, Tu Bihai
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Atmospheric delay of laser pulse is the dominant error source for high precision range
measurements of laser altimeter arisen from atmospheric refraction, the error source will greatly influence
the measurement precision for pulse laser flight time, and faulty estimation in the three -dimension
prediction. So the atmospheric model is needed to correct the propagation delay of the laser transmission in
air. How to calculate the ray paths delay in atmosphere near zenith was presented, and some models of
relative map function were given out. Through calculating and comparing these functions, the NMF function
in a continued fraction was used to calculate separately for hydrostatic and wet components of the air.
Result shows that laser altimeter transmitting with 1.064 pm laser and point angle under 10° off nadir, the
zenith hydrostatic delay is approximately 2.35 m and is the major component of total delay; the
corresponding zenith wet delay varing from 1 mm to 4 mm can be ignored.
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3
2 NMF
Tab.2 Hydrostatic coefficients of NMF mapping function
Latitude(average)
Coefficient
15° 30° 45° 60° 75°
a 1.276 993 de-3 1.268 323 0e—3 1.246 539 7e-3 1.219 604 9e-3 1.204 599 6e—3
b 2.915 369 5e-3 2.915 229 9e-3 2.928 844 5e-3 2.902 256 5e—3 2.902 491 2e-3
c 62.610 505e—-3 62.837 393e—-3 63.721 774e-3 63.824 265e—3 64.258 455e—3
amplitude
a 0.0 1.270 962 6e-5 2.652 366 2e—5 3.400 045 2e-5 4.120 219 1e-5
b 0.0 2.141 497 9e-5 3.016 077 9e—5 7.256 272 2e-5 11.723 375e~5
c 0.0 9.012 840 0e-5 4.349 703 Te-5 84.795 348e-5 170.372 06e-5
3 NMF
Tab.3 Wet coefficients of NMF mapping function
Latitude
Coefficient
15° 30° 45° 60° 75°
a 5.802 189 7e—4 5.679 484 Te—4 5.811 801 9e—4 5.972 754 2e—4 6.164 169 3e—4
b 1.427 526 8e-3 1.513 862 5e—3 1.457 275 2e~3 1.500 742 8e—3 1.759 908 2e~3
c 4.347 296 1e~2 4.672 951 Oe—2 4.390 893 1e-2 4.462 698 2e—2 5.473 603 8e—2
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