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McGlade and Ekins, 2015, Nature

Unburnable fossil fuel

resources

Should remain “locked underground”:
• 35% of oil
• 52% of natural gas
• 88% of coal



Francesco Facchinelli  francesco.facchinelli@unipd.it

Remaining carbon 
budget 1,5 °C

840 Gt CO2 (33 %)

580 Gt CO2 (50 %)

420 Gt CO2 (67 %)
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Unburnable carbon reserves within +1,5 °C

• 58% of oil
• 59% of gas 
• 89% of carbon
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Unleakable carbon

Hendrick, M. F., Cleveland, S. & Phillips, N. G. Unleakable carbon. Clim. Policy 17, 1057–1064 (2017).

Unleakable Carbon refers to the uncombusted carbon-based gases that are also associated with 
the extraction, distribution, and consumption of fossil fuel reserves, otherwise referred to as
‘fugitive’, ‘leaked’, ‘vented’, ‘flared’, or ‘unintended’ emissions



Francesco Facchinelli  francesco.facchinelli@unipd.it

Gas flaring: “mecheros petroleros”

https://uploads.knightlab.com/storymapjs/a07d554ea05922ab07ce55efe35a9dfb/flaring-yasuni/index.html
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Gas flaring in the world

Hendrick, M. F., Cleveland, S. & Phillips, N. G. Unleakable carbon. Clim. Policy 17, 1057–1064 (2017).

• Estimated emission of 300Mt of CO2 and of 320Gt of black carbon, representing respectively the 1% and the 
4% global anthropogenic emissions

• In 2019 were flared about 150 BCM of gas, enough to provide energy to the whole Sub Saharan Africa
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Local impacts of gas flaring

• Emission in the atmosphere of over 150 toxic substances includng H2S, 
SO2, NOx, VOC, PAH and black carbon

• Impacts on human health

• Acid rains

• Heat Island, which causes the alteration of the microclimate depending
on the flame distance

• Alteration of phenological stages of vegetation ad reduction of biomass

• Alteration of biogeochemical cycles of the soil and damages to 
microfauna

Via Auca (RAE, Ecuador)
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Gas flaring in Ecuador
• 1 BCM yr-1 of gas burned out of a global total of 150 BCM

• 8% of the National Contribution determined by Ecuador during the Paris Climate Agreement.
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Gas flaring in Ecuador 
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Via Auca (RAE, Ecuador)

Global importance of the Amazon …

Lawrence, D., Vandecar, K. Effects of tropical deforestation on climate and agriculture. Nature Clim Change 5, 27–36 (2015). 
https://doi.org/10.1038/nclimate2430
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Geographical Framework: the Ecuadorian Amazon Region
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Involved Organizations
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CBPAR

- Equal relations 

- Involvement in all the phases of the project

- Common goal of a social change

PGIS
GIS-based participatory approach which directly
aims to the empowerment of local communities

Participatory framework

Extreme Citizen Science
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Data aquisition system

Spatial data

Photo
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Mapping from below and knowledge transfer
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Participatory mapping
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Sites Stacks Active stacks

YBR - Total 76 104 70

YBR – Core area 4 4 4

YBR – Buffer Zone 5 5 4

YBR - Transition 67 95 62

Sites Stacks Active stacks

Study area 305 448 325

Sucumbíos Province 141 211 143

Orellana Province 159 232 179

Napo Province 2 2 2

Pastaza Province 3 3 1

Yasuní Biosphere Reserve (UNESCO)

Participatory Mapping
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Near real time monitoring and identification of new flares

200 more than satellite

125 more than MAE

Facchinelli, F.; Pappalardo, S.E.; Codato, D.; Diantini, A.; Della Fera, G.; Crescini, E.; De Marchi, M. Unburnable and Unleakable Carbon in Western Amazon: Using VIIRS Nightfire Data to Map Gas 
Flaring and Policy Compliance in the Yasuní Biosphere Reserve. Sustainability 2020, 12, 58. 
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Identification of threatened communities

86 indigenous

communities

62 schools

Facchinelli, F.; Pappalardo, S.E.; Codato, D.; Diantini, A.; Della Fera, G.; Crescini, E.; De Marchi, M. Unburnable and Unleakable Carbon in Western Amazon: Using VIIRS Nightfire Data to Map 
Gas Flaring and Policy Compliance in the Yasuní Biosphere Reserve. Sustainability 2020, 12, 58. 
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Additional Impacts
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Outcomes

https://www.climate-justice.earth/amazonya/index.html
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Outcomes
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Considerations

Value of the knowledge of local communities

Involvement of local NGOs increased the quality of the project (Balazs and Morello-
Frosch, 2013)

• Rigor -> increasing in the study area

• Relevance -> inclusion of sites not “seen” from satellite

• Reach -> employment of the data for social changing

Potential of Extreme Citizen Science toward the achievement of climate justice

Data alone cannot change politics, but can be an important means to 
formalize the instances of local communities
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Thank you for your attention!


