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Retrieval Method for Aerosol Mass Concentration Vertical Distribution
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Abstract Retrieval method for aerosol mass concentration vertical distribution with lidar is one of research contents
in environment monitoring fields. Making use of the extinction coefficients on ground gained by lidar and
corresponding mass concentrations gotten by the tapered element oscillating microbalance (TEOM), the relationship
between extinction coefficient and mass concentration can be disclose, then the mass concentration vertical
distribution can be retrieved through the extinction coefficient vertical distribution. Based on it, two models are
adopted, and confirmed by some experiments. It is indicated that the aerosol mass concentration vertical

distributions retrieved by both the models are consistent with each other, and consistent with facticity. The models

are maneuverable and simple, and can monitor online and real-time.
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Table 1 Related data between 2006-02-19 10:00~12:00 and model parameters

Mass Extinction Linear Exponential Results Results retrieved
Time concentrations coefficients model model retrieved by by exponential

on ground on ground parameters parameters linear model model

10:45 255. 67 0. 36558 230.11 224. 68
&= 200, a = 326,

11:07 210. 33 0.30223 217. 44 205. 24
C = 157 b= 0.62,

11:29 180. 26 0. 24456 C—s0 205.91 186. 15

11:51 167.73 0.18386 N 193.77 164,07
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Table 2 Related data between 2006-02-25 17:00~19:00 and model parameters
Mass Extinction Linear Exponential Results Results retrieved
Time concentrations coefficients model model retrieved by by exponential

on ground on ground parameters parameters linear model model

17:00 74, 34 0.08123 70. 87 72,37
E == 257’ a — 146 ’

17:22 68. 32 0.06372 66. 38 67.98
C=50 b= 0.60,

17:38 68. 72 0.07299 C—14 67.75 68. 36

=40
18:44 60. 86 0.05722 63.70 64. 23
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Fig.1 Aerosol mass concentration vertical distributions at 2006-02-19 10:45
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Fig. 2 Aerosol mass concentration vertical distributions at 2006-02-19 11:51
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Fig. 3 Aerosol mass concentration vertical distributions at 2006-02-25 17: 38
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Fig. 4 Aerosol mass concentration vertical distributions at 2006-02-25 18:44
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Fig. 6 Comparison and linear fit of results at 2006-02-19 11:51
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Table 3 Relativity of the results retrieved by both models
Time 2006-02-19 10:45 2006-02-19 11:51 2006-02-25 17:38 2006-02-25 18:44

Relativity

0. 98028 0.98623

0. 97853

0. 98478
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Fig. 7 Comparison and linear fit of results at 2006-02-25 17: 38
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