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This paper presents the result of the analysis study for atmospheric water
vapor measurements from spaceborne DIAL and the progress of water vapor
DLAL development for future spaceborne lidar missions in Japan. We think that a solid state
laser pumped Ti:sapphire laser is available to use with the spaceborne water vapor lidar at
present. Then the water vapor absorption lines used in these calculations are in near infrared
spectral region. The measurement accuracy strongly depends on the distribution of water
vapor, and the water vapor concentrations depend on the altitude, the season and the
global area. Our analysis results suggest the existence of the most suitable pairs among the
on-off laser lines commonly under these environments for global measurements of water
vapor profiles from the spaceborne DLAL.

Refering to these results, we are developing an electrically efficient, compact, reliable and
long life laser system consisting of an injection seeded Ti:sapphire laser. This Ti:sapphire
laser is excited by a diode pumped Nd:YLF laser. The injection seeder consists of a single
longitudinal diode laser. The tunable system consits of the wavemeter, the PA cells filled with
water vapor and the fequency controller .
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The systematic errors are caused by the following systematic

effects.

(l) Modification of the laser spectral profile by molecular

absorption

(2) Doppler broadening of the elastically backscattered

signal and other atmospheric spectral broadening effects

(3) Pressure shifts of absorption lines

(4) Temperature sensitivity of absorption lines

(5) Laser spectral purity

(6) Laser wavelength uncertainty

(7) Knowledge of laser spectral output

lnfluences (2) and (5) are conrained in this simulation.

Influences (l), (6) and (? are negligible underconsideratlon of

the lidar spccifi cztions.

lnflucnce (3) can be rcduced by nsing the low-prcssure

photoacoustic cell for tuning to rhe absorption linc of the water

vaPor.

lnfluence (4) is negligible by selecting the temperaturc insensitive

absorption line in 820nm band.

Triple pulse spaceborne DIAL
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a o: differential absorption cross section

berween the on and off wavelengrh

n : water vaPor concentration

F : excess noise facror

D : dark curenr(photoelectrong

S : lidar signal (photoelectrong

B : background signal(photoclectrong

i - l ,  2: for the rangeR , and R,

i- L, 2: for the on and off signals
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Speci f icat ions of  the water vapor DIAL laser

system
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Schedule for a spaceborne water vapor DIAL
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