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Abstract: Water vapor data would lead to benefits in numerical weather predictions for localized heavy rainfall events
and typhoon forecasting. We have proposed a two-beam space-borne water vapor DIAL with the OPG/OPA transmitter
using the absorption line of the 1300nm band. In this paper, we propose the spaceborne water vapor IPDA-DIAL, which
is limited to low-altitude measurements using the IPDA method. Error simulations show that the IPDA-DIAL can
measure water vapor from sea level to 400m altitude at night and from sea level to 700 m altitude during the daytime
with an error of less than 10%, even though its specifications are lower than those of the previously proposed space-
borne DIAL. Furthermore, it is shown that there is a possibility of snapshot observation of latent and sensible heat
fluxes over the ocean by simultaneously measuring ocean wind velocity using scattered light from the sea surface.
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Table 1. Parameters of the space-borne water vapor IPDA-DIAL and DIAL

Fig.

Parameter

Value (IPDA-DIAL)

Value (DIAL)

Pulse Energy
Repetition Rate

20mJ (One-beam)
500Hz (on/off pair)

10mJx2 (Two-beam)
500Hz (on/off pair)

Wavelength 1336nm 1336nm
Telescope Aperture 0.8m 0.8m
Quantum Efficiency 50%(APD) 50%(APD)
Platform Altitude 400km 220km
Ground Track Speed 7.7km/s 7.8km/s

Detected Signal (a.u.)

1 Comparison of the Space-borne DIAL and

proposed IPDA-DIAL. The proposed IPDA-DIAL
obtains the water vapor concentration over the sea

surface from the strong scattering signal at the sea

surface and the scattering signal in the atmosphere.
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Fig. 2 Simulated random error of water vapor density
for the space borne IPDA-DIAL. Horizontal resolution
is 50km and water vapor vertical profile model is a
mean summer profile over Japan.
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