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Abstract: Measurements of water vapor profiles are very important in the studies of atmospheric dynamics, clouds,

aerosols and radiation. Water vapor is the predominant greenhouse gas and its vertical distributions are important in the

global climate system. Water vapor data would lead to benefits in numerical weather prediction such as localized heavy

rainfall event and typhoon forecasting. We propose spaceborne water vapor DIAL with the OPG/OPA transmitter using

1350-nm band absorption line. An error simulation is performed assuming that the platform altitude is 250km, the

receiver diameter is 0.8m, the laser energy is 20mJ, and the repetition rate of the laser shot pair (on-off) is SO0Hz. It is

shown that less than 10% water vapor profile measurement relative error is possible between 0-2km altitudes with

spatial resolutions of 200m vertically and 20km horizontally in East Asia in summer.
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Table 1. Parameters of spaceborne water vapor DIAL

Pulse Energy 20mlJ/pulse

Repetition Rate 500Hz (on/off pair)

Wavelength 1280-1400nm
Telescope Aperture 0.8m
Quantum Efficiency 50%(APD)
Platform Altitude 250km
Ground Track Speed 7.8km/s
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Fig. 1 Water vapor model over Japan in summer and
random error for space borne water vapor DIAL with
spatial resolutions of 300m/600m vertically and 20km
horizontally.
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