our future through science

ABSTRACT

We report on the mobile LIDAR system developed at the CSIR-National Laser Centre . We show some
measurements that have been done with this system. We also show the alterations planned to improve the
system.

INTRODUCTION

LIDAR is an acronym for light detection and ranging, it is analogous to radar (radio detection and
ranging), except that it is based on discrete light pulses and measured travel times. The advancement
In both laser and detector technology along with improvements in data-acquisition and analysis
techniqgues have made lidar a very reliable tool for active atmospheric remote sensing [1]. With this
advancement a lidar system can be employed to measure: (1) temperature (structure from ground to
thermosphere, diurnal/seasonal/interannual variations, etc.), (2) Wind (structure from ground to upper
atmosphere, its variations, etc.), (3) Aerosols and clouds (distribution, extinction, composition, size,
shape, and variations spatially and temporally), (4) Constituents (O5, CO,, H,O, O,, N,*, He, metal
atoms like Na, Fe, K, Ca, pollution, etc) and (5) Target & altimetry (identification, accurate height &
range determination, fish, vibration, etc.).

It has been discovered that there is more water content in the upper reaches of the troposphere than
was previously thought to exist. Water vapour absorbs infrared radiation emitted from earth's surface
and lower atmosphere more than any other constituent, thereby trapping heat best. This makes water
vapour the worst candidate contributing to global warming. Therefore high-altitude water-vapour
measurement is a key element in modelling global warming because water has a much greater
Influence on earth's tropospheric energy balance than trace gases such as carbon dioxide. Water
vapour is also one of the least understood and poorly described components of the earth's
atmosphere. LIDAR is a tool that can be used to study this.

CURRENT LIDAR SYSTEM
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In the case of a Raman lidar system (inelastic scattering) the backscattered power at wavelength that
has been shifted from the laser wavelength due to inelastic Raman scattering by molecular species X,
IS given by the following expression [3]:
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P(4) Is the emitted power at laser wavelength ,o(r) is the overlap function, A is the area of the
telescope, C(4.r) is a system constant accounting for the transmission of the receiver unit, A(.4)the
backscatter coefficients, «(4.r)and «(4.r) are the extinction coefficient, and P, is the background power
(straylight or detector noise).

Backscatter signals are measured at two different wavelengths in the rotational Raman spectrum and
the temperature can be estimated from the ratio of these two signals as follows [3]:
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where, A and B are calibration constants, that are derived from Iintercomparisons external
measurements.

Relative humidity was retrieved from the aerosol backscatter co-efficient, using the relation between
the relative humidity Rh and backscattering co-efficients # described as [4],

D o) 3)

where £.(4.r) is taken at a relative humidity Rh value of 70 %, noted from the Irene Balloon borne
measurements.
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EXPERIMENTAL RESULTS
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PROPOSED MODIFICATIONS OF THE LIDAR SYSTEM
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The integration of a scanner into the present LIDAR system will be implemented by a cable/pulley
system and an electric winch to lift and lower the scanner. The integration of the scanner will assists us
In terms of (1) X-Y dimensional mapping of the atmosphere (horizontal or vertical cross-section), (2)
Focusing the target (industrial smoke or cloud of pollutants) and (3) To study the plume (say smoke,
biomass burning and etc), Haze and Aerosol/pollutant dispersion.
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