N

N

Lidar ratio calculations from in situ aerosol optical,
microphysical and chemical measurements: observations
at puy de D6me, France and analysis with CALIOP
N Montoux, K Eswaran, A Chauvigné, J.-L. Baray, Gérard Ancellet, K
Sellegri, E Freney, C Rose, Jacques Pelon

» To cite this version:

N Montoux, K Eswaran, A Chauvigné, J.-LL Baray, Gérard Ancellet, et al.. Lidar ratio calculations
from in situ aerosol optical, microphysical and chemical measurements: observations at puy de Déme,
France and analysis with CALIOP. ACTRIS Science Conference 2024, May 2024, Rennes, France.
insu-04626234

HAL Id: insu-04626234
https://insu.hal.science/insu-04626234

Submitted on 26 Jun 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://insu.hal.science/insu-04626234
https://hal.archives-ouvertes.fr

Lidar ratio calculations from in situ aerosol optical, microphysical and chemical
measurements: observations at puy de Dome, France and analysis with CALIOP.

N. Montoux?, K. Eswaran?, A. Chauvigné?, J.-L. Baray®3, G. Ancellet?, K. Sellegri', E. Freney?, C. Rose! and
J. Pelon*

!Laboratoire de Météorologie Physique, Université Clermont Auvergne, Clermont-Ferrand, 63001, France
2Laboratoire d’Optique Atmosphérique, Université de Lille, Lille, 59000, France
30Observatoire de Physique du Globe de Clermont-Ferrand, Université Clermont Auvergne, Clermont-
Ferrand, 63001, France
“Laboratoire Atmosphéres, Observations Spatiales, UVSQ et Sorbonne Université, Paris, 75006, France
Keywords: aerosols, lidar ratio, in-situ measurements.
Presenting author email: nadege.montoux@uca.fr

The ratio between lidar extinction and backscatter
coefficients, also known as lidar ratio (LR), is an
important parameter in atmospheric aerosol studies. LR
is an intensive property which depends on the particle
size distribution, shape, refractive index and relative
humidity (Evans, 1988).

We have recently published (Eswaran et al, 2023)
a method to determine the 532 nm LR using in situ
measurements performed at the puy de Déme (PUY)
station, central France, located at about 1465 m altitude
(Baray et al, 2020). This method uses a Mie code with the
measured aerosols size distribution and refractive index
determined from aerosols optical measurements as
inputs. The LR values obtained (LReuy) have been
compared to LR calculated also with a Mie code but with
refractive index determined from the measured aerosol
chemical composition (LRcHem). A good correlation is
observed for the period 2015-2016 with an agreement
which increases to 99% after a significant imaginary part
refractive index reduction, corresponding to much less
carbonated particles than initially estimated (Figure 1).
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Figure 1. Comparison between the LRruy and LRcHem
products.

By looking the 1443 hourly mean LRpuy calculated
in 2015-2016, more than 50% are within the 60-80 sr
range under ambient atmospheric conditions. A

statistical comparison with the CALIOP spatial lidar
retrieval (Kim et al, 2018) gives a good agreement at the
location of PUY between retrieved values (mean of 62 sr)
with a negligible bias and a dispersion indicative of a
similar variability of LR (about 14 sr).

The influence of air mass history on the LR has also
been studied using backward trajectory analysis (Figure
2). LR are around 40-60 sr for air masses coming from
oceanic sectors and around 60-80 sr for air masses
coming from continental sectors. Statistical comparisons
with CALIOP typing and LR retrievals show a good
agreement for continental, smoke and polluted dust
aerosols types. For dusty and mainly clean marine
aerosols, the differences observed between both suggest
that air masses coming from the Atlantic Ocean sector at
altitudes lower than 2.5 km, have experienced mixing
with continental air masses during their travel increasing
their LR before reaching the PUY station.
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Figure 2. Mean advected LRpyy in 2° x 2° grid cells

Latitude (N)

This work was supported by the Centre National d’Etudes
Spatiales (CNES, EECLAT project: https://eeclat.ipsl.fr/).

Baray, J.-L. et al (2020) Atmos. Meas. Tech. 13 (6), 3413-
3445,

Eswaran, K. et al (2023) Atmos. Res. 296, 107043.

Evans, B.T.N. (1988) Appl. Opt. 27 (15), 3299.

Kim et al (2018) Atmos. Meas. Tech. 11, 6107-6135.



