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Detection of Sea Breeze Front and Observation of the Interaction
between the Sea Breeze and the Mixing Layer by Polarization Lidar
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Abstract: The atmospheric boundary layer has been continuously observed by a lidar with multi-
receivers during daytime in the summer of 1995 beside Tokyo Bay. The vertical profiles of the
aerosol concentration and the depolarization ratio were obtained from 150 m to over 2000 m in
altitude. Relatively large depolarization ratio accompanied with the sea breeze has often been

observed in the lower atmosphere.
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Emitter

Laser Nd:YAG
Wavelength 532nm (SHG)
. Pulse Energy 10mJ
Pulse Width 10ns
Repetition rate 10Hz
g Beam Divergence 0.2mrad
Initial Beam Diameter | 38mm
d B
I Receivers
| Receiver No. Receiver 1 Receiver 2
~ l 5 i § Telescope Type - "Schmidt Cassegrain | Schmidt Cassegrain
ol % | Il o Diameter (D,in‘Fig.l) 254mm - 203mm
® I 8 o Distance d in Fig.1 28cm - 70cm
8l « || & |Fieldof View 1mrad 6mrad
} H Bandwidth of LF. Filter | 4nm © 2nm
I Detector (PMT) R1463-01x 2 R5600P X 2
ﬂé’ i Signal Processing 8bit A/D conversion * 8bit A/D conversion
Analog Band Width 20MHz 30MH:z
Fig.1 Setup of multi-receiver system. | Input Impedance of DSO| 50Q 50Q
Gate Width 50ns(7.5m) 20ns(3m)
Gate Number 1000 1000

Table.1 Speéiﬁcations of the lidar system in this measurement.
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Fig.2 Examples of measurement by multi-receivers.
(a) Range corrected singnal intensity (b)Depolarization ratio
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Fig.3 Surface mcteorologicél data at TUMM on 31 July 1995.
(a)Temperature and relative humidity (b)Wind direction and speed
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Fig.4 Temporal changes of vertical profiles of extinction coefficient (a)

and depolraization ratio (b) on 31 July 1995.
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