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Proposal for the Spaceborne DIAL for Global Water Vapor Profiling
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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 especially important in the global climate
system. Water vapor data would lead to benefits in numerical weather prediction such as localized heavy rainfall events and typhoon
forecasting. We propose two-beam spaceborne water vapor DIAL with the OPG/OPA transmitter using the absorption line of the
1300nm band. An error simulation is performed assuming that the platform altitude is 250km, the receiver diameter is 0.8m, the laser
energy is 20mlJ, and the repetition rate of the laser shot pair (on-off) is S00Hz. It is shown that water vapor profile measurement relative
error of less than 10% is possible between 0-2km altitudes with spatial resolutions of 300m vertically and 20km horizontally in East

Asia in summer.
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Fig. 1 Block diagram of the proposed spaceborne water vapor
DIAL system.
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Fig. 2 Block diagram of the scan-less two-beam water vapor
DIAL.

Fig. 3 One-day orbit (yellow line) and footprints (red) of two-
beam space borne water vapor DIAL. (Orbit altitude is 250km,
orbit inclination is 35° and nadir angle is 22° )
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Table 1. Parameters of the two-beam spaceborne water vapor

DIAL
Pulse Energy 20mJ
(10mJ for each beam)

Repetition Rate 500Hz (on/off pair)
Wavelength 1300nm
Telescope Aperture 0.8m
Quantum Efficiency 50%(APD)
Platform Altitude 250km
Ground Track Speed 7.8km/s
6

Pulse Energy =0.01(J)

Rep. Rate=500(Hz)

5
Aperture=0.8(m)
A X=20(km)

AZ=600 m
* AZ=300m
—Japan Summer
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0 1E+24
Water Vapor Density (m™3)
Fig. 4 Water vapor model over Japan in summer and random
error for the two-beam space borne water vapor DIAL with
spatial resolutions of 300m/600m vertically and 20km
horizontally.

4. BhYIc

i A KRR DIAL TIXOAHERIR O & B KRR
T =B X DEMETHMOREE R L, @QFEFEEH, B,
B EDOTHRBER L, OHETFENRZDLO RO
T2 ik - N AE BEERIC BT B KER DO
. SENEA MBI L ARET 4 — Ry 7 0
fit L BT MMEOERL EORENIfFCE 5, EDICE
RMESF DN EE L TH D Z LD, WEDEET 5 v
7 ZAOREER EA~OIERA STV 3,

SEXH
1) FTEREfh : LSS37 (2019) B6.

2) V. Wulfmeyer et al. : Appl. Opt. 40 (2001) 5321.
3) Y. Shibata et al. : Appl. Opt. 56 (2017) 1194.



