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ABSTRACT 1. INTRODUCTION

LALINET (Latin American Lidar Network) | ALINET became operationalas a scientific
follows its goal toconsolidation as a federative petwork in 20181], as a member of GALION
lidar network to provide regional coverage over (GAw Lidar Observation Network) and covers
Latin  America in providing aerosol and mostly of South America and Central America.
greenhouse gas profiles following QA/QC The gientific drives rely on observation of
protocols and promoting the development of gerosol related events such as bhiomass burnings
r_esearchers and students in atmophsnu_ance [2], volcanic eruptions[3], dust transport[4],
field. We show recent results on different aerosoicloud interactia [5], as well GHG mixing
approahes for studying the opticargperties of  ratio profiles [6] and related activitie§7]. The

the atmosphereegardingaerosa at tropospheric  majority of obserationsare at tropospheric level
and stratospheric levahd greenhouse gasixing but strospheric observations are also available
ratio profiles followed by our recent support and quring special operation cycles. There are also
validation efforts towards present and future gfforts towards an algorithm  consolidation
satellite missions. following the strategy and goalsf a robust



database creation. As part of network has been conducted inAR site, located in
organization a biannual workshop has beenpristine environment of the Southerhemisphere
strictly followed in order to improve the network midlatitude. Usually clean and pristine conditions
operational ability, to establish new scientific prevail at this site, but occasionally dust and
goals, to add more member stations to the networlbiomass burning aerosol layers were observed

and foster education in atmospheric science. [xx]. Figure 2 shows the attenuated bachtered

5 METHODOLOGY coefficient for 1064 nm channel (upper panel) and
the volume depolarization ratio for 532 nm

2.1 Network Stations and lidar systems (bottom panel) during two days of measurements

At the present there are 19 stations in LALINET, at PARduring November 27 to 29, 2018.

and 3 more proposed. They operate mostly wit Atenuaicdbaciecier ot ot oo i i

Nd:YAG laser typical wavelengths (1064, 532
and 355 nm) and some with Raman and ¢
polarization detection capability, thereakso one
station for Q detection (RGL)Colocated with the
lidar systems are sunphotometers, nearby
radiossounding stations and other instruments.
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Fig 2. Attenuated Backscatter Coefficient for
1064 nm and Volume depolarization ratio for
532 nm at PAR station.

3.2 Stratospheric aerosols

= A recent paper reports a multi instrument
-] observational study of the aerosols from the April
. 2015 Calbuco volcanic eruption in Chile (41.33%S
Fig. 1 Lidar Station sites in LALINET. There  72.62%W). Combining thelar and AEFONET
are centres involved in data analyis in the  Surphotometedocal at S<o Paulo, with MODIS,
network. CALIPSO and OMPS_LP thenean features of

o the UTLS aerosols transported over S<o Paulo
The stedule for operation is on Mondays and ere characterized. It waselevant the good

Thursdays but given the spread of the stationggreement between the measurements from
along the continent this is not a tight contraint for gitferent instrument. In thecase of coincident
measurements and preferably one run underprofiles of S<o Paulo lidar and OMPS LP, the
coordinate condition only during extreme events disagreement found wasexplained tg, the
such larg biomass_ burni_ng ctavities, dust inhomogenity of the UTLS aerosol layef3].
outbreaks and volcanic eruptions. LALINET is also coordinatingts contribution to

3. RESULTS VOLRES (Volcanic Response), amtiative from
SSIRC (Stratodperic Sulfur and its Role in
Climate) a SPARC activityLocations hosting
Tropospheric aerosols are measured in all station$ALINET lidars were evaluated to be fitted for
of LALINET, showing different aerosol type balloon and soundinglaunching following
contributions to the sites. Long term monitoring technical requirements. Six potentiBALINET

3.1. Tropospheric aerosols



sites has been identified: QN, BRC, VMA,
SMN, SPU and PAR, thuspreparng Latin
America to respond tdarge volcanic eruption
[8].

3.2 Clouds

Intensive measurement campaign in different
stations allowed to identify cirrus clouds over a
delimited height range between 7.0 to 18.0 km
where they generall ocurred. Geometrical and

optical properties allow a primary classification
based on the average base and top of cirru
clouds and accounted their morphologial variety.
Collocated data from radiosounding lauchings
were used to observe relative humiditpfiles.
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Fig 3. Cirrus cloud observation at NAT
station. The presence of low clouds made a
special operation schedule to be performed.

It has been derivedlso the first comprehensive
statistics of optical and geometrical properties of
cirrus clouds in Armazonia and estimates of its
radiative forcing. For that, 1 year of groubdsed
lidar observations in the central Amazon forest,
Brazil. The retrieved optical and geometrical
properties (published by]) were then considered
to calculate the cirrus radia¢ forcing (CRF) and
heating rates profiles computed in detail by the
radiative transfer modelsThe MAO cirrus

> 0.3 was responsible for about 72%6) of the
TOA(BOA) net CRE

3.3 Greehouse gas profiles — O3

Heightresolved ozone measurements over RG
station Gallegos were measured with a differential
absorption lidar (DIAL) instrument. Llidar
profiles are carried out in November 2009 have a
durationthat ranges from 86 h. Ozonedensities

as a function of altitude foselected days are
shown within a dynamic rangefrom 14.5 to 45

m. An austral Q climatology in mixing ratios
was possible together with satellite and
ozonesonde observations during th@8@®1991
period and is available for 17 latitudinal bands
from 80 to 80 degrees spacing at 17 pressure
levels between 100 and 1 hPa.Complete
description a this atmospheric event intrusion of
polar airmass with depleted ozone content over
RG station catve found in Wolfram el ald].
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Fig 4 Lidar ozone profiles measured in Rio
Gallegos sites (blue lines) from 1 November to
13 December 2009.

3.4 Planetary Boundary Layer

40

frequency of occurrence was found to be as highThe PBL Height estimationmethods in the
as 88% during the wet season and not lower thametwork database arperformed from severa

50 % during the dry season, with mean values ofalgorithmsin the last five years many campaigns
cirrus cloud top and Ise heights, cloud thickness about validations of proposed methodologies have
andcloud optical depth were 14.3 + 1.9 (std) km, been performed. Among them, the MCity
129 + 2.2 km, 1.4 £ 1.1 km, and 0.25 + 0.46, Campaign stands out, due to comparison between
respectively. With such high frequency of radiosonde and lidar data performed during 20
occurrence and altitude over the daristine  days consecutively (figure The
Amazon forest (altgo ! " 0.12), these clouds micrometeorological studies are concentrated in
produced a net CRF at the top and bottom of thethe analysis of higlorder moments (until fourth
atmosphere (TOA and BOA) of +14.7 ar8l6  order) from elastic lidar dat#® good example is
Wm-2, respectively. Together, the vertical profiles presented from Cali Station [20] in Colombia
with total optical depth (column integrated COD) where GM and WCT methods amployed.
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Fig 4. Cali Station temporal evolution of range
corrected signal in the period 08:30 — 17:00
December 13th, 2018. The scatter plot
represent PBL top.

3.5 Satellite validation
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In order to support present and future satelliteE. Landulfo,Rehearsal for Assessment of atmospheric

mission LALINET is working onincrease the

accuray of aerosol measurements and improve

the network observation capability by the

optical Properties during biomass burning Events and
Longrange transportation episodes at Metropolitan
Area of S<o PauleBrazil (RAPEL) , EPJ Web of
Conferences, 2018

implementation of more rigorous and systematic[s] Gouveia, D. A.; Barja, B.: Barbosa, H. M.; Seifert
protocols. The ultimate goal is to develop a robustp . gaars, H.; Pauliquevis, T.: Artaxo, P. Optical and
database of the vertical distribution of aerosolsgeometrical properties of cirrudoads in Amazonia

over South America. The m® recent effort is
LALINETOs paticipation in the ESA AEOLUS
mission validation by performing correlative

derived from 1 vyear of grouddased lidar
measurements. Atmospheric Chemistry and Physics, v
17, n. 5, p. 3618636, 2017.

measurements as closa as possible in time td6] E. A. Wolfram, J. Salvador, F. Orte, R. DOElia, S.
Aeolus overpasses and establish a timeframe t§odinBeekmann, J. Kuttippurath, A. Pazmino , F.

make observations based on the stativerpass
distanceg.g., a 2kperiod for 40 km distances and
a 4 hperiod for 100 km.
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