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Measurement of water vapor profiles by a Raman scattering laser radar
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Abstract

A laser radar system using Raman scattering for measurement of water vapor profiles was developed. The
system can detect Raman scattering from atmospheric N,, O,, or H,O for a laser wavelength of 280 nm.
Vertical profiles of water vapor in the lower troposphere were measured with a range resolution of 15 m or
30 m. The correction due to O; absorption was found to be <3%. Continuous measurement of Raman
scattering from H,O and Mie scattering showed that uncondensed and condensed water vapor can be
identified by comparing the profiles of the water vapor mixing ratio and the Mie backscatter coefficient.
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Fig. 1. Schematic diagram of the Raman scattering laser radar Fig. 2. Vertical profile of the water vapor mixing
(SHG: second harmonic generator, PMT: photomultiplier tube) ratio (relative to N,) with a range resolution of 30 m
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Fig. 3. Measurement result of w, the water vapor mixing ratio Fig. 4. Measurement result of w/f,, the water vapor mixing
relative to N, ratio relative to N, divided by the Mie backscatter coefficient
4. &9

HEIMRICBIT D 7~ RBELERET 2 L= — L —F =2 VW TRRTBIZRIT 5KER
BLDOBESM L/, 03I L DEDTIUT L DRREZ IR UT Th oz, Tz, KEK {EAJ:I:Q:
BRI BESRBE O REEHFER D SAKARROBENREPHBITRETH 5 Z L 2R L, 5%I1THE
BT < UBELE AWIRERIBRREZ AL, 0,/ NO,/ KEARIRE L REDESFHIZITO T
ETH 5,

BEIM

(1] 45, 4, &, @8, B, RAE, ¥, TR+ 0, NO, FEFHAIM DIAL v A7 A% , F21EL ¥R
YT URT T AT, pp. 4-7 2001); B, £ 5, & B, B, B, MW, IDIAL I2 X 2 KEH 0, NO, [FEEst
Bld X CRERETEAM] , [FL, pp. 96-99 (2001).

[2] T. Fukuchi, T. Nayuki, N. Cao, T. Fujii, K. Nemoto, H. Mori, and N. Takeuchi, “Differential absorption lidar system for
simultaneous measurement of O; and NO,: system development and measurement error estimation”, Opt. Eng. 42,98-104 (2003).

[3]1 D. Renaut, J. C. Pourny, R. Capitini, “Daytime Raman-lidar measurements of water vapor”, Opt. Lett. 5, 233-235 (1980).

[4] L. T. Molina and M. J. Molina, “Absolute Absorption Cross Sections of Ozone in the 185- to 350-nm Wavelength Range”, J.
Geophys. Res., 91, pp. 14,501-14,508 (1986).

[5]1 T. Fukuchi, T. Fujii, T. Nayuki, K. Nemoto, “Simultancous Raman and Mie-Rayleigh lidar measurement in the lower
troposphere”, Proc. SPIE 4893, 70-77 (2003).

-90-



