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Abstract

A mobile laser radar system for observing rapidly varying meteotological phenomena is
described, This system is equipped with a high-repetition laser, a high-speed scanner and a
mini-computer for data acquisition and controt for high-speed operation.

Signal-to-noise levels of the system are compared with theotetical values, and it is found that
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they are affected by the shot noise in the system.

An example of the observation of a stack plume and an estimation of the observable
downwind distance are presented to show the performance of the system.

For practical application, this distance should be greater than 1 km. The observable distance
for this system was found to be 1.4 km, thus meeting this requirement. ‘
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Abstract

This paper describes a practical method for determination of the geometrical form factor in
the taser radar equation. Based on the laser radar equation and the statistical homogeneity in the
spatial aerosol distribution, the factor can be calculated from the field observations by laser
radar. Some examples of correction by this factor are also presented,
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Abstract

The mobile, computerized laser radar system at the National Institute for Environmental
Studues was designed and constructed for field observations of air pollution and the atmospheric
structure, The software measurement program is capable of 1) high-speed processing and storage
of a large amount of spatial distribution data, as a standard computerized laser radar system, 2)

computer control of the sophisticated steps required for measurement, and 3) realtime display of
measured laser-radar data.
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Display method of laser radar data using a computer system
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Abstract

In computerized laser tadar data processing, one important step to achieving high speed and
high performance is to use a good data display technique.
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This paper describes the two-dimensional data display methods using the peripheral systems
of a computer.

There are five methods, in all. Color level slicing, grey level slicing and dot density belong to
the density method category. The remaining two, the contour and perspective methods and the
former three methods are compared to each other for accuracy, efficiency, ete., using color
graphic display data.

The four peripheral systems which are compared are color graphic display, graphic terminal,
ling printer and XY plotter. The characteristics of each system are shown for use in laser radar
data display.

Quantitative estimation, such as data amount per display and output efficiency, shows that
the density method is the best, In the application of these methods, it is best to select the density
method, and use the others as auxiliary methods.
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Abstract

"A preliminary investigation of the relationship between the aerosol layers and stable layers in
the atmosphere using low-level radiosonde data (54 releases) and laser radar data was conducted.
The relationship between the height of the top of the acrosol layer and the base of the stable
layer, both of which were determined by laser radar and low-level radiosondes according to
arbitrary but reasonable criteria, was examined, Also, this relationship’s dependency on the stable
layer stability and the vertical gradient of acrosol. concentration was discussed. It was found
that:

(1) A one-to-one correspondence between the aerosol layers and the stable layers does not
necessatily exist. ’

(2) When considering the mixed layer structure in the daytime, the lowest-level stable layers
genetally correspond to the lowest aerosol layer tops (13 out of 15).

(3) There is a positive correlation between the stable layer stability and the vertical gradient of
aerosol concentration at the aerosol layer top.
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Diurnal Variation of the Atmospheric Planetary Boundary

Layer Observed by a Computer - Controlled Laser Rader ™
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Abstract

This paper reports on the diurnal variation of the atmospheric planetary
boundary layer observed by a computerized digital data acquisition laser radar
system (NIES mobile laser radar) at a coastal urban area during typical summer days
in 1979, The observation results, displayed as TH! concentration patterns, clearly
showed the temporal changes of concentration distribution and suggest the
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possibility of determining the structure of the atmospheric planetary boundary layer
using the particulate concentration pattern as a tracer.

The present observation suggests the need of introducing another regime for the
mid-afternoon period after the mixed layer is fully developed to its maximum depth
in addition to three regimes proposed by Russell et al (1974), which characterized the
diurnal variation of the atmospheric planetary boundary layer.
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