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Simulation and calculation of water vapor absorption
attenuation based on measured data

SONG Fu-yin' ,LU Yuan',QIAO Ya',TAO Hui-feng' , YANG Xing' ,CHEN Jie’
(1. Key Laboratory of Infrared and Low Temperature Plasma of Anhui Province,State Key Laboratory
of Pulsed Power Laser Technology, Electronic Engineering Institute , Hefei 230037 , China;
2. Institute of Electronics and Information Engineering, Anhui Jianzhu University , Hefei 230037 , China)

Abstract : In calculating infrared radiation transmission, it often has large deviations by only using empirical formula. It
is complicated to use MODTRAN and difficult to transplant it to other infrared systems. Therefore by using molecular
single absorption method a new calculating method is proposed based on lots of measured atmospheric data, absorption
coefficients of water vapor at different temperatures. The analysis formula of temperature vertical distribution was fitted
in different months. Spectrum transmittance and average transmittance were simulated and calculated. The results show
that height zenith angle and distance have great influence on the transmittance of water vapor. The transmittance cal-
culated by the method is accurate and has referent value in the project application.
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Tab. 1 Coefficient of vertical temperature

distributed model in different month

Ay a b A
1 4. 964 5.71 0.9813
2 7.025 19.38 0. 9867
3 6. 121 14.59 0. 9889
4 6.36 25.94 0. 9963
5 5.439 22. 68 0. 9951
6 5. 696 28.37 0. 9953
7 5.421 28.72 0.9977
8 5.324 27.36 0. 9946
9 5.328 23.79 0. 9886
10 3.687 8. 346 0.9433
11 6. 305 10.91 0. 9833
12 5.7347 9.3679 0.9916
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Fig. 1 Vertical high temperature distribution in April
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Fig. 2 Vertical high temperature distribution in November
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Fig. 3 Sketch map of slanting route
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Fig. 4 Mid-infrared spectrum transmittance of water vapor in different high
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Tab. 2 Temperature of different high

[=95°4 HuThT 1 km 3 km 5 km
WAE 14. 5985 8. 4693 -3.7732 | -16.0151
SE 13. 9646 8. 8405 -3.6619 | -15.6154

FHXTIR2E/ % 4.53 3.79 3.04 2.56

%3 FRBENTHEDE

Tab. 3 Average transmittance of different high

=L i i 1 km 3 km 5 km

B R 0. 8181 0. 83863 0. 9441 0. 9756
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Fig. 5 The transmittance of water vapor in slanting route
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Fig. 6 The change of average transmittance along with route in July
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Fig. 7 The change of average transmittance along with
zenith angle in July
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Tab. 4 Mid-infrared average transmittance of water vapor in different route

PHE/km 1 2 3 4 5 6 7 8 9 10

IR 0.7347 0. 6539 0. 6022 0. 5636 0. 5326 0. 5069 0.4851 0. 4661 0. 4493 0. 4344

fEi g 0.7849 0.7115 0. 6677 0. 6386 0.6224 0. 6091 0. 5975 0. 5905 0. 5842 0.5787
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Tab. 5 Mid-infrared average transmittance of water vapor in different zenith angle
KTifa/(°) 0 10 20 30 40 50 60 70 80
SEH i R 0. 6952 0. 6942 0.6911 0. 6867 0. 6846 0.6791 0. 6650 0. 6365 0. 6048
5 4RiE [4] LU Yuan,LING Yongshun. The simple method to calcu-
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