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Computer simulation for measurements of water vapor
by a spaceborne DIAL

Tetsuri Sugisaki,Chikao Nagasawa,Makoto Abo
Tokyo Metropolitan University

Osamu Uchino
Japan Meteorological Agency

Abstract: Passive remote sensing techniques from space provide global coverage of HoO distribution but
do not provide good vertical resolution.High vertical resolution(<1km) measurements over both regional
and global scales are needed in understanding the hydrologic cycle, global circulation and dynamics,
storm phenomena, dynamics of the atmospheric boundary layer,and atmospheric radiative transfer.This
paper presents an evaluation of the random and systematic error sources associated with differential
absorption lidar(DIAL) measurements of tropospheric water vapor profiles from spaceborne platform
with a vertical resclution of 500m,1000m and a horizontal resolution of 100km.
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Table 1 )
Parameter of a spaceborne
water vapor DIAL systerm

Pulse energy 0.1[J]
Rep. rate 50[Hz]
ISpectral purity 0.999
Altitude 4600km]
Grouhd velocity 7[km]
Wavelength: ©1810~820[nm] -
‘Aperture 1[m]
Field of view 0.1[mrad](day)
Filter band width 0.01[nm](day)
Optical transmittance 30[%](day)

. 50[%](night)
Quantum efficiency 50[%](APD)
[Dark count 50[{count/s}]
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Fig.1 Model profiles plotted as a function
of altitude (40° N)
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Fig.2 Model profiles plotted as a function
of altitude (60° N)
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Fig:3 Range of altitude where percent error
is less than 10%
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Fig.4 Range of altitude where percent
error is less than 10%
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Fig.5 Error profiles in Tateno(summer)
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Fig.6 Error profiles in Tateno(winter)
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Fig.7 Influence of spectral purity
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Fig.8 Error profiles operating over night
and various daytime background condition
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