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Line-by-Line Retrieval Calculation of Water Vapor Based on

Spatial Heterodyne Spectroscopy Observation

Zou Mingmin Fang Yonghua Xiong Wei Shi Hailiang

(Remote Sensing Laboratory, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract Spatial heterodyne spectroscopy (SHS) is an imageable spectroscopic technique with high sensitivity. and
it can obtain high spectral resolution. According to these features, a line-by-line calculation method is presented for
SHS observations, which is fit for the horizontal sounding of water vapor without other gas absorptions. Absorption
coefficients of all lines are computed with Voigt line function, and the halfwidths are also modified to the actual
pressure. Average transmittance calculation is done by taking account of line continua, and the density of water vapor
can be calculated. The real-test data obtained by FTIR spectrometer covering a range from 1590 to 1610 cm !
to calculate the transmittance. It is compared with the result obtained from Modtran computation, and the method is

is used

proved feasible.
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Fig. 1 Schematic diagram of basic SHS configuration
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Fig. 2 Experiment of Na lamp (a) interference image
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Fig. 3 Near infrared interference image (a) Interference

image (b) spectrum
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Table 1 Comparison of transmittance of different densities
Concentration Transmittance

/107°¢ /(g+m™*) Modtran New method
100 0.07411 0. 9994 0. 9994
200 0.1482 0. 9989 0. 9989
300 0.2223 0. 9982 0.9983
400 0.2965 0.9977 0.9978
500 0. 3706 0.9972 0.9972
600 0. 4447 0. 9966 0.9967
700 0.5188 0.9961 0.9961
800 0.5929 0. 9955 0. 9956
900 0.6670 0.9950 0. 9950
1000 0.7411 0.9944 0.9944
2000 1. 4823 0. 9889 0. 9889
3000 2.2234 0. 9835 0. 9835
4000 2.9645 0.9783 0.9781
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