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Abstract: Water vapor data is useful for numerical weather prediction of localized heavy rainfall and typhoons. It has
been pointed out that information on water vapor distribution in the lower troposphere over the ocean is especially
important for forecasting severe local rainfall associated with a mesoscale convective system. We have proposed the
spaceborne water vapor IPDA-DIAL, which is limited to low-altitude measurements using the IPDA method with an
OPG/OPA transmitter. In this study, we investigated the specifications of the airborne IPDA-DIAL for ocean water
vapor observation, which also serves as a validation experiment for the spaceborne IPDA. Error simulations show that
the airborne IPDA-DIAL can measure water vapor from sea level to 300 m altitude with an error of less than 10%
during the daytime. Furthermore, for the transmitter of the airborne IPDA-DIAL, we proposed to use a Yb fiber
amplifier for pulse amplification of the DFB laser output as a pump source for the OPG.
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Fig. 1 Comparison of the airborne DIAL and
proposed IPDA-DIAL. The proposed IPDA-DIAL
obtains the water vapor concentration over the sea

Fig. 2 Simulated random error of water vapor density
for the airborne IPDA-DIAL. Horizontal resolution is
3km and water vapor vertical profile model is a mean

surface from the strong scattering signal at the sea summer profile over Japan.

surface and the scattering signal in the atmosphere.

Table 1. Parameters of the space-borne and airborne water vapor IPDA-DIAL

Parameter Space-borne IPDA-DIAL Airborne IPDA-DIAL
Pulse Energy 20mJ 10

Repetition Rate 500Hz (on/off pair) 500Hz (on/off pair)
Wavelength 1336nm 1336nm

Telescope Aperture 0.8m 0.35m

Quantum Efficiency 50%(APD) 50%(APD)

Platform Altitude 400km 10km

Ground Track Speed 7.7km/s 0.1km/s

Horizontal Resolution 20km 3km

Average Laser Power 20W 10mW
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Fig. 3 Block diagram of the airborne IPDA-DIAL transmitter.
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