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• Fernanda de Mendonça Macedo (doctorant)
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• Project Description and Scope: 

– Application of remote sensing techniques (LIDAR) for 
monitoring atmospheric emissions of aerosols and fugitive 
gases (VOCs) .
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• Application of Remote Sensing Techniques to the Monitoring of Atmospheric   
Industrial Emissions 

• Development of Optical Sensors and Signal Processing Methods

for Disperse Systems Monitoring

• Deliverables: 

– Equipment setup.

– Algorithms and computer programs for signal processing and data treatment.

Project 9:
STUDIES ON THE APPLICATION OF LASER-BASED REMOTE SENSING 
TECHNIQUES (LIDAR) IN THE MEASUREMENT OF ATMOSPHERIC POLLUTANTS



RESEARCH CENTRE FOR GAS INNOVATION

LIDAR SYSTEMS
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Lidar Espectrometer
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Remote Sensing Gas Emission Sensor 
Lidar Espectrometer
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Fluorescence and Raman lidar

• Newtonian telescope (300 mm)

• Laser Quantel Q-smart 450 
(pulse energy at 355 nm: 150 mJ, 
4 nsec, 20 Hz pulses)

• Photodetection (PMT) Elastic 
scattering at 355 nm

• PMT Rotational and Vibrational
Raman scattering at different 
wavelengths

• MLD 32 channel PMT with 
receiving electronics and 
spectrometer

Scheme of lidar system developed. AL – achromatic lens, MLD – multispectral lidar detector, DBS –
dichroic beam splitter. IF – interference filter.

MLD – multispectral lidar detector
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Final assemblage of the LIDAR Spectrometer

Activities in 2017
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January - March:
Development of Monitoring Procedure; LIDAR Calibration

Visiting Researchers:

Prof. Igor Veselovskii

Dr. Mikhail Korenskiy

Physics Instrumentation Center of the General Physics Institute, 
Moscow

with FAPESP  support (extra from the RCGI)

Activities in 2018

April - July:
Field Monitoring Campaigns
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Preliminary Results

Source calibration

Spectrometer tuning

Background fluorescence
measurements
(day and night)

Background atmospheric methane measurements
(day and night)

Methane – air mixtures measurements
in a Tunnel



RESEARCH CENTRE FOR GAS INNOVATION



RESEARCH CENTRE FOR GAS INNOVATION

Preliminary Results:
Night time atmospheric fluorescence
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Preliminary Results:
Day time atmospheric fluorescence
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Preliminary Results:
Night time atmospheric fluorescence
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First tests in a Tunnel: 

for Methane Detection 
Check with Gas Chromatograph 
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First tests in a Tunnel:  Methane Detection 
Check with Gas Chromatograph 
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Preliminary Results:
Atmospheric methane background
Raman signal
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Preliminary Results:
Atmospheric methane background (ca. 1.8 ppm)
Raman signal
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Present Characteristics of the Lidar System

Spatially Resolved Fluorescence from
Atmosphere

Spectrometer tuning ability

Background fluorescence measurements
(day and night)

Background atmospheric methane
measurements (day and night)
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European Lidar Conference
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Preliminary results:

SPIE Conference, Berlin, Sept 10 -13, 2018
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Next Steps

Measurements in Methane – Air Mixtures
(long distances?)

Adjustment of Experimental Procedures

Data Treatment Algorithms



RESEARCH CENTRE FOR GAS INNOVATION

Meteorological Conditions

Multivariate Model (Pattern
Recogn.) Outputs
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