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The Auger Raman lidar

The Raman Lidar samples vertically the part of the atmosphere above the CLF site, and the retrieved VAOD
profiles have a representativeness of the aerosol optical transmission in the atmosphere over the Observatory.
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The Auger Raman lidar

The Raman Lidar samples vertically the part of the atmosphere above the CLF site, and the retrieved VAOD
profiles have a representativeness of the aerosol optical transmission in the atmosphere over the Observatory.

Three channels: 354.7 nm (elastic)
386.7 nm (nitrogen)
407.5 nm (water vapor)

Laser beam: 7 ns width
6m)
0.3 mrad divergence
100 Hz
Telescope: parabolic mirror
50cm, f/3
PMT: Electron Tubes 9829QB
DAQ: PC and AD
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The Auger Raman lidar

The Raman Lidar samples vertically the part of the atmosphere above the CLF site, and the retrieved VAOD
profiles have a representativeness of the aerosol optical transmission in the atmosphere over the Observatory.
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Aerosol optical properties

The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol
backscatter coefficient, and the water vapor mixing ratio.
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Aerosol optical properties

The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol
backscatter coefficient, and the water vapor mixing ratio.
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Aerosol optical properties

The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol
backscatter coefficient, and the water vapor mixing ratio.

5433 Observations 675 Observations
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and bad measurements:

* VAOD threshold at fixed heights;

* Integrated B threshold at fixed heights;
* Elastic Channel first derivative.
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Aerosol optical properties

The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol
backscatter coefficient, and the water vapor mixing ratio.

5433 Observations 675 Observations
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and bad measurements:

* VAOD threshold at fixed heights;

* Integrated B threshold at fixed heights;
* Elastic Channel first derivative.
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Aerosol optical properties

The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol
backscatter coefficient, and the water vapor mixing ratio.

600

500

400 F

# observations
- [h*) w
o o o
o o o
T

o

5433 Observations

~ (o] (o]
o o o

()]
o

# observations

675 Observations

50 F

# observations

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
month month month
# of total observations Masking for clouds, high aerosol content No signals recorded

and bad measurements:

* VAOD threshold at fixed heights;

* Integrated B threshold at fixed heights;
* Elastic Channel first derivative.
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Aerosol backscatter coefficient
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VAOD - 3.0 km VAOD - 4.5 km

VAOD - 1.5 km

Vertical Aerosol Optical Depth
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Vertical Aerosol Optical Depth - model

mean profile ALL VAOD RAW profiles + std
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Vertical Aerosol Optical Depth - model

mean profile ALL VAOD RAW profiles + std

0 1 2 3 4
altitude a.g.l. (km)
0n‘%ean profile ALL VAOD SMOOTHED profiles + std

A
o
< 0.05 / 1 Res.
>
0 ! | | |
0 1 2 3 4 v ol

altitude a.g.l. (km) optical depth extinction

AtmoHEAD 2024 - Ischia 15/07/2024 14



Vertical Aerosol Optical Depth - model

2-parameter model

H
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Vertical Aerosol Optical Depth - model

2-parameter model 3-parameter model
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Vertical Aerosol Optical Depth — overlap function

Deviation between Bg,,,.n @Nd Bg,atic CONtains information about the incomplete overlap

2014 04 22 Overlap Function (22:53 UTC)
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Vertical Aerosol Optical Depth — overlap function

Deviation between Bg,,,.n @Nd Bg,atic CONtains information about the incomplete overlap
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From VAOD and hypotesis on aerosol distribution
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Water vapor mixing ratio
From Gomez L V — Master thesis (2023)

2016 to 2022 monthly mean x vertical profile
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Conclusions

* The Auger Raman Lidar is measuring the aerosol optical properties @355 nm since November
2013;

* Masking for clouds, high aerosol content and bad measurements selects 675 out of 5433
observations;

* The measured vertical profiles of the aerosol optical depth, backscatter, and water vapor
mixing ratio show a seasonal dependence;

* The shape of the vertical aerosol optical depth can be represented with a 2-parameters model
or a 3-parameters model;

* The overall mean/std VAOD at 4.5 km a.g.l. is 0.040 = 0.019.
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THANK YOU
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Raman lidar performance
Minimum measurable VAOD at 355 nm ~ 0.005

Sources of Errors: Random/Statistical
Systematic
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Overlap function from VAOD

Measurements: L, Ly, = LyO O -> Overlap Function
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Lidar equation inversion

Klett-Fernald Method (elastic):
S(R)e [y [LaerG)=Lmoll Bmor(r)dr

:Baer(R) + ﬁmol(R) o S(RO)
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Ansmann Method (Raman):
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