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Development of field deployable water vapor lidar for predicting locally heavy rain (2)
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Abstract: Locally heavy rainfall is a severe weathazards to affect urban areas in Japan. For eagliction of
heavy rainfall, numerical weather model is employsihg the conventional meteorological station eadiosonde
data. However, the lead time and accuracy of tleeligtion are limited because of the coarse spatidl temporal
resolutions of the data. To improve them, it isfulséo measure the water vapor distribution upwofdcumulus
convection beforehand and assimilate the data tiltomodel. For that purpose, we have developednapact
diode-laser-based differential absorption lidarADI that can measure the vertical distribution @ftar vapor below
4 km in altitude with a temporal resolution of 1@-finutes and a range resolution of 75-300 m. Wavsthe
results of the measurements with the lidar in summiien the local heavy rainfall frequently occurslapan.
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Table 1 Characteristics of compact water vapor DIAL
Transmitter :

FTOHMB) LTHEEILT LS TR, Laser DBR (diffracted Bragg Reflector)
- . ~ PN diode laserx2 (seed laser)

<c Tz!ﬂﬂ}%? N A A fcﬁ?(ﬁu‘ﬁ +TSOA (Tapered semiconductor

FREICR D L2, KNz b2 b THEILEN K E optical amplifier)

T 5 TR T B L oK K E D & E o A Wavelength 829.124 nm (Off-line)

BT 2720 PNRTARVEICE R 72K
KRIAX—OREET->TWVWD Y, AHITZD
PR DL & BLIRE R 2 55 5.
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Pulse Energy
Repetition
Beam Divergence
Receiver :
Telescope
Diameter
Field of View
Detector
Operation
Interference Filters
Effective CWL
Effective FWHM
Transmission

829.054 nm (On-line)
4 ud

10 kHz

0.1 mrad

Cassegrain

35cm
0.25~2.8 mrad (adjustable)
PMT (Hamamatsu H9422P-50)
Photon Counting

Allexua

829.11 nm
0.275 nm

47%




DBR: Distributed Bragg Reflector diode laser
1SO: Isolatar

SW: Optical swich
TA:Tapered amplifier
PG: Pulse generator
BE: Beam expander

Photon-counting
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Figure 1. Schematic of compact water vapor DIAL.
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Figure 3. Temporal and vertical cross section of
water vapor concentration m —obtained with DIAL
over Hino, Tokyo from 21 JST on 8 January to 21 JST
on 9 January 2016.
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Figure 2. Vertical distributions of water vapor B
concentration obtained with (blue line with error K213 ISPSEHFE 262821150 Bk & 52 \F 7=

bars) compact water vapor DIAL over Hino, Tokyo H o T,
and (red) radiosonde over Tateno, Ibaraki at 21 JST
on 8 January 2016. S E Xk
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