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CALIPSO AssistedObservationsin
South America



INTRODUCTION

We intend to present someaerosolprofiling observationsin
SouthAmericaby groundbasedlidarsandhow CALIPSOdata
hashelped identifying a variety of types of aerosolssuchas:
Biomassburning, volcanicand dust events mixed with local
types depending on the station location. Thesecombined
observation have helped in clarifying ambiguities and
improving the lidar ratio interval the type of aerosol
determinedalongthe observedprofile.



INTRODUCTION

VOLCANIC ASHES 
& PLUMES

BIOMASSBURNING

DUST TRANSPORT



INTRODUCTION

RelevantStudiesςSouth 
AmericaRelated

2008 - 2021



SPU Lidar station

Multiwavelength lidar system

Nd:YAG laser ï

Brilliant B 

400 mJ and 230 MJ @ 532  

and 355 nm

Channels

1064 nm (FWHM 1.0 nm)

532 nm (FWHM 1.0 nm)

530 nm (FWHM 0.5 nm)

355 nm (FWHM 1.0 nm)

387 nm (FWHM 0.25 nm)

408 nm (FWHM 0.25 nm)

PMTs

Hamamatsu

PM-HV-P03-R7400 / PM-

R9880-20

Vertical Resolution 7.5 m

http://gescon.ipen.br/leal/

Laboratoryof EnvironmentalApplicationsLaser(LEAL) belongs
to the Centerfor LasersandApplications(CELAP)
Focusingon the study of the optical properties of aerosolsin
the metropolitanregionof SãoPauloatmosphere.
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Researchfield andapplications

Å Atmospheric Aerosol and Cloud Optical Properties

Å Aerosol Transportation (Biomass Burning and Dust)

Å SatelliteValidation

Å PlanetaryBoundaryLayerDynamics

Å Synergy Between Lidar, Satellites, remote sensing  and air 
pollution monitoring instruments

Å CirrusClouds

Å Hygroscopicityof UrbanAerosols



CALIPSO validation

https://doi.org/10.5194/amt -6-3281-2013



CALIPSO validation

Platt, C. M. R.: Lidar and radiometer observations of cirrus 
clouds, J. Atmos. Sci., 30, 1191ς1204, doi:10.1175/1520-
0469(1973)030<1191:LAROOC>2.0.CO;2, 1973

Å Five operationalAERONET locations: Rio Branco, Alta 
Floresta, Cuiabá, Campo Grande andSão Paulo

Å Measurementperiodof 2006 to 2009

Å CorrelativemeasurementswithDD ¢100 km andDT ¢6 km 
centered at the closest approach by CALIPSO

Å CALIPSO level2 ς5 km products

Å BackscatterCenter of Mass (BMC) for the aerosollayer
detected

Å xi is the layertotal attenuatedbackscasttersignalat 532 nm
andZi the layeraltitude

Å Lidar ratio equationderived
by Platt (1973)



CALIPSO validation
Å Lidar ratio equationderivedby Platt (1973)

Aerosoltype % differenceSAC

andSCALIOP,532total 
profiles

% differenceSAC

andSCALIOP,532best
matching

Dust -9.7% ± 13% -5.4% ± 24%

Smoke 7.2% ± 40% 4.3% ± 27%

Polluted
Continental

2.0% ± 35% -1.7% ± 9%

PollutedDust -4.7% ± 39% -2.5% ± 32%

Clean Marine -6.3% ± 20% -



Volcanic eruption event

https://doi.org/10.3390/rs11020195


