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Comparison of lidar ratio derived from Raman lidar and ground-based aerosol sampling
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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 compare the values derived from
the Raman lidar measurement and those concurrently obtained from ground-based sampling measurement through Mie-scattering

calculation.
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Fig. 1: Raw signal (left), RCS (center), and extinction coefficient
(right).
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Fig. 2 : Vertical profile of lidar ratio
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Table 1 : Resulting values of complex refractive index
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Fig. 3: Aerosol parameters from sampling instruments

Table4 : Result of fitting(550nm)

Complex refractive index

Real part Imaginary part

n (450 nm) = 1554292 k (370 nm) = 1.087215E-02

n (700 nm) = 1430423 k (520 nm) =9.993178E-03

k (660 nm) = 1.387405E-02

k (950 nm) = 1.657150E-02

Table 2 : Resulting values of particle size distribution

Particle size distribution  (bimodal lognormal distribution)

Normalization constant | Moderadius (um) | Width

N:=2.083218E+01 Mhi=1422699E-01 | Wi=1.365834E-01

N2=6.610680E-01 M:=3681453E-01 | W,=2543056E-01

Table 3 : Result of fitting(520nm)

Extinction coefficient (k) 0.2242089
Single scattering albedo 0.9213266
Scattering coefficient (kn?) 0.20656962

Back scattering coefficient (knmsr?) 00528209
Lidar ratio (sr) 4244699986

Extinction coefficient (k) 0.2048667
Single scattering albedo 09134452
Scattering coefficient (k) 01871345
Back scattering coefficient (kmlsr?) 000433531
Lidar ratio (sr) 47.25536018
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