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A laser radar which measures aerosol distribution can detect atmospheric structures such as the
surface inversion layer, urban boundary layer and convective mixed layer. These atmospheric
structures are very closely related to severe air pollution phenomena and must be investigated.
The present paper describes the outline and performance of Mie laser radar system developed
for continuous measurements and result of measurement. Measurements of the lower atmospheric
structures were carried out from Nov. 29 to Dec. 28, 1988 at the central part of Tokyo. The
result of measurement showed typical development of convective mixed layer was found in
those days when daily total solar radiation was over 9 MJ/m? and daily mean wind speed was
lower than 3m/s. (The wind was measured at the height of 74.6 m above the ground.) The
number of the days is 5. Daily maximum mixed layer heights were about 1km. Distinct
urban boundary layers were found in 11 nights when daily mean wind was less than 3m/s.

The height of the urban boundary layers were about 200 m.
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Fig. 1 Schematic diagram of the laser radar
system.

Table 1 Specification of laser radar.

Laser
Material Nd: YAG+SHG
Wevelength 532 nm
Output energy 50 mJ/pulse
Repetition rate 10 Hz

Receiving telescope
Type Newtonian
Diameter 500 mm
Focallength 1.2m

Photomultiplier tube
Type

Transient recorder
Type
Min. sample
Accuracy

Data processor
Computer
MT

(Hamamatsu R 329)

(Autnics S121)
50 ns/word
10 bits

(SORD M 343)
(SORD MTU-80)
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Fig. 2 Comparison of signal to noise ratios (S/N) estimated from the measurement data

and from theoretical calculation.
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Fig. 3 Vertical distribution of aerosol concentration and the heights of convec-
tive mixed layer and urban boundary layer determined from NCG.
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Table 2 Meterorological conditions.

Daily mean wind speed (m/s)

8.0
7.0
12/25 12/22
6.0
12/28
5.0
12/21 | 12/26 12/17
4.0
12/13 12/ 3 | 12/10 | 12/ 5 | 12/23 | 12/18 | 12/ 1
12/ 6
12/16
3.0
12/ 9 | 12/27 | 12/15 | 12/ 4 | 12/14 | 12/ 7 | 12/ 2
12/19 | 12/20 | 12/24 | 12/ 8
12/11
12/12
2.0
1.0 ‘ ‘
0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 5.0 10.0 11.0

Total solar radiation (MJ/m?)

DATE= 12s/2 12/7 12/8 12/11 12/1@

ALTITUDE (km)
1.5

6 12 18
TIME (JST)

Fig. 6 Diurnal variation of averaged convec-
tive mixed height for daytime. The vertical bars
show the magnitudes of standard deviation.
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Fig. 7 Variation of averaged urban boundary
layer height during night. The vertical bars
show the magnitudes of standard deviation.
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