
Intercomparison of the Lidar systems 

operated during GoAmazon 2014/15 

experiment 

Diego Alves Gouveia, Henrique Barbosa, Boris Barja, 

Paulo Almeida, Eduardo Landulfo. 

April/2015 



Outline 

IOP2 Lidar Network 
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 Side-by-Side Intercomparison  
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The GoAmazon 2014/15 project 



Experimental Sites 



Lidar Systems 

UV Raman Lidar 

LFA (T0) 

VIS Raman Lidar 

IPEN (T2) 

IR MPL  

ARM mobile facil 

Manufactor Raymetrics Raymetrics Sigma Space 

Laser Nd-YAG Nd-YAG Nd-YLF 

Wavelangth 355 nm 532 nm 1064 nm  

Repetition Rate 10 Hz 20 Hz 2500Hz 

Vertical Resolution 7.5 m 7.5 m 15 m 

Channels 2 AN, 3 PC 1 AN, 2 PC 2 PC 

Detection 355 nm (elastic), 

387nm (N2) and 

408nm (H20)  

532 nm (elastic) and 

608 nm (N2)  

Co and Cross Pol 



Lidar Signal 
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 Range 

Corr. 

Signal 

 5 min 

averege 



Alignment 
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Alignment: Telecover 
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Zero Bin Calibration 
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Zero Bin Calibration 
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Dead Time Correction 

N = N ( z, t ):  non-corrected counting rate (PC)  

C = C ( z, t ):  corrected counting rate 

γ: dead-time 
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Dead-Time Correction 

12 



Glueing AN e PC   

Minimizing J  

as a function of γ 
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𝑱 𝒕𝒋, 𝜸 =  
𝟏

𝒏𝒋
 

𝑪 𝒛𝒊,𝒕𝒋,𝜸 −𝑪 𝒛𝒊,𝒕𝒋
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Dead-Time Determination 
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Dead-Time: 

𝛾𝑃𝑀𝑇#1 = 4,14 ± 0,11 𝑛𝑠 
 

𝛾𝑃𝑀𝑇#2 = 3,98 ± 0,10 𝑛𝑠 

𝑱 𝒕𝒋, 𝜸 =  
𝟏

𝒏𝒋
 

𝑪 𝒛𝒊,𝒕𝒋,𝜸 −𝑪 𝒛𝒊,𝒕𝒋

𝝈𝒊𝒋

𝒏𝒋
𝒊=𝟏 

𝟐

  

 

Expected: 1/250MHz = 4ns 



Ruído pdf. Poisson 

15 

 The dead-time correction change the data pdf from a Poisson 
distribution. Can we use 𝜎𝑃 = 𝑃 ? 

We can estimate the standard 
daviation calculating using the chi²: 

𝜎𝑒𝑥𝑡
2 (𝑧) =

1

𝑛 − 𝜇
 (χ(𝑧)𝑖 − χ 

𝑧2

𝑧1

(𝑧))2

= 𝑣𝑎𝑟(χ(𝑧)) 



Signal Characteristics 



Signal Characteristics: Molecular Fit 



Signal Characteristics: Molecular Fit 



Signal Characteristics: Lidar Ratio Sensitivity 



Side-by-Side Intercomparison 
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Conclusion 
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 Tests showed a good quality of Raman lidar data. 

 

 

 The combination of different wavelengths of the 

instruments in addition to the Raman and 

polarization capabilities can generate very 

interesting results. 

 

 There are still more tests to be done 
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Obrigado 


