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Statistical analysis of extinction and
lidar ratio profiles observed with

Raman lidar over Leipzig, Germany

Humidity-temperature-aerosol Raman lidar

Dust-layer mean lidar ratios

Dust-layer mean extinction coefficients
and Angstrom exponents

Extrapolation of extinction profiles
down to the ground
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Mean: 65.6
Median: 62.1
StdDev: 15.9
Min: 41.8
Max: 110.4

 

31 Profiles
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EXT. COEFF., Mm-1
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Mean: 200
Median: 173
StdDev: 133
Min: 26
Max: 652

62 profiles
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Mean values of 30 test cases:

Extrapolation method Mean value

A:  97 Mm-1

B:  110Mm-1

C:  107Mm-1

without extrapolation: 88 Mm-1
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Classification method Cluster analysis

Classification of aerosol properties (dust-layer mean values)

Dust-layer heights and Dust-layer mean backscatter coefficients
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Mean: 3.6
Median: 3.0
StdDev: 2.5
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Max: 12.8

51 Profiles
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Mean: 1.92
Median: 2.04
StdDev: 0.82
Min: 0.48
Max: 3.84
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� Dependence of aerosol
profiles on the corre-
sponding weather regime

Part 2: Combined statistical analysis of lidar profiles and trajectories
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Discussion

- Largest extinction values,
dust-layer heights, and
Angstrom exponents are
in clusters A and D.
(industrial aerosol)

- Lowest values are in
clusters B and E
(clean polar or marine
air masses)

- Medium aerosol load in
clusters C and F.

Seasonal trends

- Lidar ratios are lower in summer than in winter.
- Extinction coefficients are higher in summer
than in winter.

- Angstrom exponents are higher in summer
than in winter.

- Backscatter coefficients trend to be higher
in summer than in winter.


