g Aerosol Remote Sensing at Lille observation platform: upgrade of profiling capabilities A
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LILAS is a multiwalength Raman LIDAR in operation since 2014 and has been continuously upgraded and improved
thanks to ACTRIS-2 workshops, LICAL training session and very close cooperation with |. Veselovskii. End 2018, LILAS has a high level of automation :
LILAS is almost fully automatized and remotely controllable. and regularly follows LICAL/ACTRIS QC protocols. Lille A mobile phone is used to switch on/off, to
observation platform has excellent aerosol profiling capabilities which make it a relevant candidate to National| calibrate and to monitor LILAS observation, safely
Facility linked to CARS and ACTRIS-DC.

B Licel Main32 (version 2.53) L "2 SlE=
. 4 s Laser alignment Software L —
PCBits CBits & ﬁ,[ oFF -“T o T =10 “UU / 256 —:’%
- I |
u - I:::; 00/256 steps/s —GOTKJ
Remote Licel Motorized fimes o it o om @ @ W é
Power for PM and APD -
: : hatCh i = = Syncbuf free: 32 L) e )fm ]l ]lm
© ' el "7 . Move to -18.0/256 steps : bt
ey e { Cearlog |
— v 7 P |l /v A AR A C//",, "L"ff;.i:'f;\ u | snifton 10/256 steps s ——
Motorized i " g = <l ‘.
. . . | ‘ ) . ‘ [ XiLab- HAUT -BAS o |[®][=
NSl s iy Sy Fichier Edition Affichage Projet Exécution Outils Fenétre Aide ‘
Alignment Mirror 2 W ik “ . iV o T | — )
(201) ’//// — / ’/ / Y F \ 5 ::::.:3_". ,/ ;f WA & ool ‘Dmmimg,,o,[ Error In/Out : Z‘;:'i’:ﬁ'::‘“ :;;Av —43 -000 / 256 :Tf:; J
| ica o\ To 2NN g o) ] S
| - +H45° _.,'f,ENO'S@:’;: =457 ~,,FU|| Slg Near Range telescope "”"‘m yﬂ‘j’m m H S
Ready | o ON || OFF YAG LASER £ S speed:  00/256stepsis Zy:m;
''''' 45 °ColorPol polarizer after pin hole for 532 & 530 nm (2 tIF ) [ | A R ——
— _ / remote automatic calibration n;otorlzed 2udls i I — ) e (i s i o
AN e : : alignment, 2018 2o ff LY — -
N and electronic noise (July 2018) a9 ) gl s © % e ——
vl A F [~ Control butor . P Interlock Fault ~ Rain? ~ Radar? | [ sifon | 10/256 stens Bt
& " " f Deld ResetSHOT ( [B) ®
. ' '“;‘f" .\ 3 < - ON OFF
« ¥ il N : : : : ]| Ot o
\‘A‘ : | ; :\ W \ Automatic switch off Laser when aircraft is e s
w1 TN : detected by RADAR and restart after a time : : : :
? “ | ) *‘”:é?i/f\v%klw dela Perr¥1anent operating authorization Program Live from Licel to verify and adjust the 2 Program to control the Laser/
o L Camera for alignment frombeAC (2018) P g mirrors laser alignment by micro step motors stop with rain/ Stop and start with
Remote LASER ‘. dichroic mirrors (2016) : aircraft detection
| | Z O\, 7 '
LICAL/ACTRIS Data Quality Assurance Protocol (last calibration submitted in March 2018)
(a) Rayleigh Fit Examples (7/11/2017) (b) Telecover Test Examples (7/11/2017) (C) Polarization calibration vs Molecular
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10000 m. The two cross-polarized channel at 1064 | The data-quality check proves that LILAS system is well maintained regarding the Rayleigh fit, telecover test and polarization capability. The Rayleigh fit indicates that LILAS signal can reach
nm ShOWS relatively R performance, with | a0yt 20000 m with the deviation to molecular scattering less than 10%. The telecover test shows that, above 1000 m, LILAS system is of good symmetry except for the 387 nm channel. It is
photon-counting channels can go up to 20000 m | for 387 nm. After adjusting, this anomaly has been diminished to some extent. Figures showing the telecover test for 387 nm after adjustment are shown in the Appendix. The polarization
with deviation smaller than 5% or even less. calibration procedure is presented in detail and the molecular depolarization ratio of LILAS system is shown.

LILAS Atmospheric Profiling Capabilities
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Hu et al., 2018, LOA (Ph.D dissertation)
Conclusions / Perspectives
Instrument Synergies =1
- New Licel card 16 bits for 1064 nm analog channels (better dynamic) ““
- Cloud detection with- AAG_CloudWatcher to control Laser - with METIS, a new LILAS compagnion, is a new bi- =
- ADS system (from Clermont Ferrand) to stop laser if aircratft. wavelength elastic micro LiDAR developped by CIMEL
- Methane channel (CH4), (see Veselovskii et al., AMTD, 2018) and continuously operated (3 channels 532 s , p and
808 nm). METIS is a compact system (35 kg, i
Data Preprocessing and Processing 43x60x70 cm), overlap 100 m =
- Routine Data Preprocessing and preparation : g %
- Automatic Level O Data submission to ACTRIS-France DC - With in situ aerosol measurements %
- Centralisation of level 0 SCC formatting before i
submission to SCC processing at CNR References: I
Hu et al., 2018, Ph. D Thesis, December 2018)
Aerosol Inversion Hu et al., ACPD, 2018
- Internal processing tools (LIDAR stand alone and GRASP) http://loa-ptfi.univ-lille.fr/lidar/ |
- AERIS/ICARE Data Processing (GARRLIC/GRASP) ‘ e I e e eSS S m e —]
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