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Fig. 2 System schematic diagram
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Table 1 H,O concentration measured by LI-610

tq/C P/hPa ¢/hPa concentration/ (mmol * mol 1)
11 1011 13.118 12. 975
12 1011 14. 015 13. 863
13 1011 14. 966 14. 803
14 1011 15.974 15. 800
15 1012 17. 040 16. 838
16 1011 18. 169 17.971
17 1011 19. 363 19. 152
18 1011 20. 626 20. 401
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Fig. 4 H,O concentration measured by TDLAS system

Table 2 Comparison of concentration results

ta  Concentration by LI-610 Average concentration by measured Relative

/C /(mmol » mol™1) TDLAS system/(mmol » mol™!) error/ %
11 12.975 12. 040 7. 206
12 13. 863 13.022 6. 067
13 14. 803 14. 334 3.168
14 15. 800 15. 476 2.051
15 16. 838 16. 562 1.639
16 17.971 17.610 2.009
17 19.152 18. 772 1. 984
18 20. 401 20.116 1. 397
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Fig. 5 Linear fitting result
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Study on Large-Scale Regional Laser Detection Methods for Water Vapor
Concentration
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Chinese Academy of Sciences, Beijing 100101, China

Abstract Water vapor is an important meteorological parameter in the atmosphere, TDLAS direct absorption technology com-
bined with open-path monitoring was used in order to achieve large-scale regional atmospheric water vapor concentration detec-
tion with high sensitivity, high accuracy and fast response, and to correct the remote sensing data. The large-scale regional laser
detection system for water vapor was designed and the absorption line of water vapor molecules near 1. 27 ym was chosen as the
goal line. The system performance was verified in conjunction with a multiple reflection cell, that the system limit sensitivity was
14. 803 mmol *» mol ! in optical path of 40 m. The continuous field experiment in 1 420 m optical path at the Yucheng Integrated
Experimental Station, CAS was completed with this system which worked stably. Then the measured data was compared with
the data of a gas analyzer LI-7500 in eddy correlation observation system at the same site, and the data consistency was good. A

new method for water vapor concentration monitoring in the complex field of non-uniform underlying surface was provided.
Keywords Laser absorption spectroscopy; Open-path; H,; Large-scale region
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