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Improvement of a Raman lidar system for comparison with ground-based aerosol sampling data
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Abstract: Lidar ratio, §,, refers to the ratio between the aerosol extinction and backscattering coefficients. Precise

values of lidar ratio are indispensable for solving the lidar equation when analyzing multi-wavelength lidar data. In

this work, we describe the improvement of a nitrogen Rama lidar system for obtaining S, in the lower troposphere for

better comparison with the values predicted from the data concurrently measured with ground-based sampling

instruments by applying Mie-scattering calculation.
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Fig. 1: Improvement of the lidar system
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Fig. 2: Result of analysis of Raman LIDAR signal
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Table 1: Resulting values of particle size distribution

Normalization Mode radius Width
constant (um)
N,=9.3E-1 M,=5.8E-1 W,=2.2E-1
N,=5.6E+3 M,=5.2E-2 W,=1.8E-1

Table 2: Resulting values of complex refractive index

Real part Imaginary part (10°%)

n (450 nm) = 1.43 k (370 nm) = 4.22

n (700 nm) = 1.52 k (520 nm) =4.73

k (660 nm) = 5.48

k (950 nm) = 6.27

Table 3: Result of fitting(370nm)

Extinction coefficient (km™) 0.01

Single scattering albedo 0.69

Scattering coefficient (km™") 0.007

Backscattering coefficient (km'sr’!) 1.3E-4

Lidar ratio (sr) 77.5
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