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APerformances & Measurements status

One year of measurements summary (automated & unattended):
A Schedule: two 15min measurements per day (before dawn and after sunset)
A 1189/1313 days covered with at least one measurement session (17may22)
A (1048/1318 2x meas., 141 1x meas., no meas. 129/1318)
A 129 days of no measurements. Causes:
A Mainly bad weather (heavy LLC/fog/rain: automatic no measurements)
A Computer malfunctions.
A We had some network problem: no harm to measurements, only delays on data
transfer
A Measurement done does not means "good" data (ex. Because dirty exit window, Low
level clouds, other hardware problemstcX 0 &
A Required "on site" services not done (last dec 2019) because COVID:
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Whenthe Lidarisin a goodshapeX
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OtherproblemsX

\ Saharan Dust/Volcano

effect onthe exitwindow.
0ST2NB | YR

Thanks!
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2 KSY UKS [ARFNJIA& bhe¢e Ay | 3F22R &K
@355nm can be still retrieved from the elastic signal...

. Sum of all(20) phc acquisitions MHz - 13May2021
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In 2021 the Raman channels experienced malfunctioning and no longer provide aerosol/water vapor profile:
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CumbreViejaeruption
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CumbreViejaeruption

aerosol backscatter [m’l sr'l] - LR=50sr - preliminary data w/mild smoothing
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Report 15102021 - CTA-INFN Raman lidar [see also the previous reports in:

https://www.dropbox.com/sh/rccqafnecx9ri87/AABWPhyUaXx ThXIX4PiF4M4a?dl=0

Cumbre Vieja volcano [lat. 28°36'57.85"N lon. 17°51'50.27"W 985 m a.s.l.] Eruption started on 19092021

This is a short report of the observations of the CTA-INFN Raman lidar located at Osservatorio del Roque de
Los Muchachos (ORM) at lat. 28°45'49.77"N lon. 17°53'36.10"W 2155 m a.s.l..

The CTA-INFN Raman lidar is taking measurements in automatic mode, and, at the moment, the observations
are scheduled around the sunset and the sunrise to override the possible interferences with other
experiments at ORM.

The CTA-INFN Raman lidar signals can be used to retrieve the vertical profiles of the aerosol optical depth
and of the aerosol volume backscatter coefficient; the latter quantity is less influenced by systematic
uncertainties, and gives direct information about the aerosol location and relative concentration, especially
in the cases of high aerosol load.

The (preliminary) vertical profiles of the aerosol backscatter coefficients up to 4000 m above ground level
(a.g.l.) in the period 19 — 30 September 2021 are shown in Figure 1. Several layers of the volcanic aerosols
have been detected, and they show an aerosol concentration well above the background conditions (some
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CumbreViejaeruption

OBSERVATORIO DEL ROQUE DE LOS MUCHACHOS
GARAFIA, LA PALMA (ISLAS CANARIAS, ESPANA)

acrosol backscatter [m'] sr']] - LR=50sr - preliminary data w/mild smoothing
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CumbreViejaeruption

S02 vertical column [DU] 1 October 2021
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CumbreViejaeruption

S02 vertical column [DU] 2 October 2021
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CumbreViejaeruption

S02 vertical column [DU] 3 October 2021
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CumbreViejaeruption

S02 vertical column [DU] 4 October 2021
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aerosol backscatter [rn'1 sr'l] - LR=50sr - preliminary data w/mild smoothing
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aerosol backscatter [rn'1 sr'l] - LR=50sr - preliminary data w/mild smoothing
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CumbreVielaeruption

aerosol backscatter [m'1 sr-]] - LR=50sr - preliminary data
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AOD@355m estimation from aerosol backscatter profiles (LR=50sr) - preliminary data
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AOD@355m estimation from aerosol backscatter profiles (LR=50sr) - preliminary data
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1 AOD@355m estimation from aerosol backscatter profiles (LR=50sr) - preliminary data
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] AOD@355m estimation from aerosol backscatter profiles (LR=50sr) - preliminary data
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LIDAR aerosol retrieval tentative optimization

Roque MuchachosAERONET site

Site Coordinates and
Elevation:

o Latitude: 28.76390° North
« Longitude: 17.89390° West
» Elevation: 2396.0 Meters

Site Description:

» Roque Muchachos site is a high-mountain station located on the rim of the Taburiente National Park in the
municipality of Garafia (La Palma). The photometer is installed at the Rogque de los Muchachos Observatory,
belonging to the Instituto de Astrofisica de Canarias (IAC). The site currently hosts the largest optical-infrared
telescope in the world, along with twenty other telescopes and instruments for various kinds of studies, including
nocturnal observations, robotic observing, solar physics, and high energy astrophysics.

Roque_Huchachos , N 28,764, H 17,894, Alt 2396 n,
PI : Africa_Barreto, abarretov@aenet.es
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A LIDAR Aerosol retrieval optimized with AOD & ang exp from AERONET (stratification)

5000 . . Optimization for simultaneoust<3h) AERONET/Lidar measurement:
4500 beta@AERONKStratification):
from beta@RoYWM)
4000 LR
from 20sr to 90sr
3500
3000
E
Ez:m
=
2000

== RoVv for R*Rovoverlap=1

~ AERONET range (241m)

<10

-1 -1
acrosol backscatter [m =~ sr |

AtmoHEAR022, 13- 15 July (Capri, Italy)



A LIDAR Aerosol retrieval optimized with AOD & ang exp from AERONET (stratification)
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A LIDAR Aerosol retrieval optimized with AOD & ang exp from AERONET (stratification)
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Optimization for simultaneoust<3h) AERONET/Lidar measurement:

beta@AERONKStratification):

from beta@RoYWM) tobeta_linear_fit@AERONIEThax stratification)
LR

from 20sr to 90sr

OPTmization

By varying_R& beta@AERONET
min(absAOD@340nrfbeta(LRbeta@AERONEBang_exp-AOD AER@340nm
Y OPTbeta@AERONHTstratification estimation& OPT(R

Y stratification factor= OPT{eta@ground/beta@Rov 1(WM)=>~3

Y beta@355(0OPT), AOD@355(beta(OPT),LR(OPT))

== Rov for R*Rovoverlap=1

“* AERONET range (241m)
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Optimization for simultaneoust<3h) AERONET/Lidar measurement:

beta@AERONKStratification):

from beta@RoYWM) tobeta_linear_fit@AERONIEThax stratification)
LR

from 20sr to 90sr

OPTmization

By varying_R& beta@AERONET
min(absAOD@340nrfbeta(LRbeta@AERONEBang_exp-AOD AER@340nm
Y OPTpeta@AERONTstratification estimation& OPT(R

Y stratification factor= OPT{eta@ground/beta@Rov 1(WM)=>~3

Y beta@355(OPT), AOD@355(beta(OPT),LR(OPT))

Similarly for Raman measurements but optimization applied to the aerosol
extinction.

3 I !- == Rov for R*Rovoverlap=1

.
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A

“* AERONET range (241m)

Not simultaneous> LR=50sy stratification factor=1.5 (also as scenario for
BLIND retrieval). For aerosol extinction BLIND retriedlatification factor=2.
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A LIDAR Aerosol retrieval optimized with AOD & ang exp from AERONET (stratification)
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A LIDAR Aerosol retrieval optimized with AOD & ang exp from AERONET (stratification)
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