TILNT oS54 8-Sk HBKERESTE=F ) VT FEDKRH
SOk sk, B 2

HRHEN LKA KA AT L7 F A4 ViR (F191-0065 HAUER HEF i A - 6-6)

Feasibility study on monitoring method of vertical seawater temperature distributions using
Brillouin lidar
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Abstract:  The high-spectral-resolution lidar (HSRL) technique for Brillouin backscatter signal spectrum has been
used to measure the vertical distribution of seawater temperature. Methods for measuring the vertical distribution of
seawater temperature and salinity using airborne or satellite-borne Brillouin lidar have been evaluated and investigated
through numerical simulations and laboratory experiments. However, continuous day-and-night lidar measurements
from above the sea surface are difficult because of the effects of atmospheric conditions and reflected light from the
sea surface, so continuous measurements are difficult regardless of day or night. In this study, we investigate monitoring
method for vertical distribution of seawater temperature from the sea surface using a compact Brillouin lidar.
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Fig.1 The Brillouin spectrums in different seawater
temperatures.

Fig.2 Principle of the double edge technique.
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Fig.4 Schematic diagram of the receiving part of the
Brillouin lidar.

Intensity ratio
Fig.3 The intensity ratios in different seawater
temperatures
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Table 1. Parameters of the Brillouin lidar

Lidar altitude Om
Central wavelength 532nm -

. Brillouin(Seawater temperature=20°C)
Single pulse energy 10pJ 16 | ctalont 1
Attenuation coefficient 0.19m™? El 1al H etalon2 i
Repetition frequency 10kHz % '

The refractive index of the 1.33 12 H H
seawater E 1 H H

Pulse width 6.671ns g ‘ | ||

The aperture of the telescope 0.2m =08 ((
Brillouin backscattering 2.4x107*m™1sr1 _E‘Dﬁ - 1 ||
coefficient at 180° E 04l || || .'l‘ |
Transmission of the optical 0.6 £ I|| |I :.‘lll \
receiving system 0.2y /‘ "-\ //-",t' ""'-%\
Efficiency of the photodetector 0.5 0 — =S — -
Integration time 1800s -15 -10 -5 e 5 10 15
Range resolution Im Frequency shift(GHz]

Fig.5 Brillouin spectrum and transmittance
characteristics by optimum design of etalon filters.
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Table 2. Each measurement error by optimum design of etalon filters.

em 1.5x1073 °C  (z=10m)
&r 2.6x1073 °C  (z=10m)
& 3.3x1071 °C
&5 2.4x1075 °C
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