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Introduction – Why study the Amazon?

• It represents 50% of tropical forests in the world 
(Malhi et al.,2005);

• hosts the largest carbon pool (~200 PgC), 
comparable to half of the amount of atmospheric 
carbon on 18thcentury (Gloor et al., 2012);

• Amazon River drains into the ocean ~20% of the 
world's fresh water (Gloor et al., 2008);

• ~20% biodiversity of the globe (Houghton et al., 2001); 

Source: Aragão et al., (2014)
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Source: botanicaamazonia.wiki.br

• 5.000.000 Km2

(Gloor et al, 2012)

Source: Aragão et al., (2014)

Introduction – Why study the Amazon?
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Source: botanicaamazonia.wiki.br

• 5.000.000 Km2

(Gloor et al, 2012)

Source: Aragão et al., (2014)

Introduction – Why study the Amazon?

Under pressure by land use 
change (Aragão et al., 2018).
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FAST RELEASE POTENTIAL !

Introduction 
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Source: Jonathan Barichivich

Introduction 
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The main objective is to determine the carbon emission
from biomass burning using the CO as a tracer in the Amazon
Basin in the period between 2010 and 2016 and the factors
that influence the CO:CO2 ratios.

Objectives 
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1. Bi-monthly sampling of CO2, CO e SF6.

The main objective is to determine the carbon emission
from biomass burning using the CO as a tracer in the Amazon
Basin in the period between 2010 and 2016 and the factors
that influence the CO:CO2 ratios.

2. Determine the BKG using SF6 as an air mass tracer.

3. Development of new methodology for the BKG determination.

4. The relation of climatological variables and C emissions .

5. CO:CO2 ratios.

6. Biomass burning Carbon emission.

HOW

Objectives 
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1. Bi-monthly sampling of CO2, CO e SF6.

 Arround 500 profiles performed
 + 5000 samples

Objectives 
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Column Budget Technique
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Objectives - Methodology

FCFire = ratio CO2:CO (FCO – FCO
Natural) 
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5. CO:CO2 ratio

 Only profiles on dry season and above boundary layer (1500m height)

 Considers profiles with at least one flask  with CO concentration above 
100 ppb in relation to the Background.

 Comparative study performed between the profiles.

FCFire = ratio CO2:CO (FCO – FCO
Natural) 

Objectives - Methodology
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CO:CO2 ratio

Pré – análise Pós – análisePre-analysis Post-analysis
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Domingues et al., (in prep)

CO:CO2 ratio
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Domingues et al., (in prep)

CO:CO2 ratio
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Andreae, M. O. et all, 2012.

CO:CO2 ratio - Literature
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Andreae, M. O. et all, 2012.

 + 2000 citations

 CO:CO2  Ratio 103 ± 14
Tropical Forests

CO:CO2 ratio - Literature
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Carbon Flux
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Scaled Carbon Flux
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Scaled Carbon Flux
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0,37 ± 0,15 GtC year-1 0,32 ± 0,15 GtC year-1
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Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2016; Global Carbon Budget 2016

9%
~ 1.2 GtC year-1

Conclusions

21

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://dx.doi.org/10.5194/essd-8-605-2016
http://www.globalcarbonproject.org/carbonbudget/


Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2016; Global Carbon Budget 2016

9%
~ 1.2 GtC year-1

 The Amazon Carbon emission from biomass burning

could contribute up to 1/3 of global land use change

emissions.

Conclusions
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Amazon vicious cycle

Conclusions
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 The mean 

temperature 

increased 

around 1 °C
Gatti et al (in prep)
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Amazon vicious cycle
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 precipitation decrease

in the dry season.

 The mean 

temperature 

increased 

around 1 °C
Gatti et al (in prep)

Conclusions

Amazon vicious cycle
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 The East part of Amazon showed CO:CO2 ratios comparable with the ones

commonly found in Savannas, which corroborates with the hypothesis that this

region may have lost it ability to sink carbon.

Conclusions
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Temperature INMET and ERA Interim 

Gatti et al., 2019 (in. prep) 28



 3 droughtest months per year

Precipitation

 3 wetter months per year
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ALF Influence area

Precipitation and Influence Area

Amazon Basin
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TM5 CO modeling

Naus, S. et al., 2019 (in. prep) 31



TM5 CO modeling

IMAGESv2 – Dr. John Miller and Sourish Basu
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CO mixing ratios
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