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Mapping of fire types and behaviour from VIIRS Fire Radiative Power (2019)
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Main approaches to quantify fire emissions

1. Burned area (BA) based approach

Emissions = burned area  x fuel load  x combustion completeness  x emission factor

2. Fire radiative power (FRP) based approach

Emissions = fire radiative power  x conversion factor 

Emission or conversion factors are usually average values per biome.

 Effects of fire types, fuel moisture, fuel types/chemistry, combustion efficiency on fire 
emissions?

Quantifying fire emissions
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Sense4Fire approach
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Fire emissions from fire types

Fire emissions (2019)
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Estimating optimized emissions E from TROPOMI 
column observations X (CO or NOx):

𝐸𝑜𝑝𝑡 = 𝐸𝑝𝑟𝑖𝑜𝑟 × 𝛽 ×
𝑋𝑠𝑎𝑡 − 𝑋𝐼𝐹𝑆

𝑋𝐼𝐹𝑆

(following Lamsal et al. 2011 and Castellanos et al. 2014)

Evaluation against TROPOMI (year 2020)
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Sense4Fire approach
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S4F Fuel and Fire Emissions Data-Model Fusion
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 Retrieval of fuel loads, fuel moisture, 
fuel consumption and fire emissions
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S4F Fuel and Fire Emissions Data-Model Fusion

Full video
online:
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S4F Fuel and Fire Emissions Data-Model Fusion

Full video
online:
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S4F Fuel and Fire Emissions Data-Model Fusion

Full video
online:
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Validation of fuel loads, fuel consumption, combustion completness and emission factors
against databases

Validation against databases

Fuel loads
(Holland et al. 2014, 

van Wees et al. 2022) 

Fuel consumption
(van Wees et al. 2022) 

Emission factors and 
combustion efficiency

(Andreae 2019) 

Andreae 2019
S4F
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• Three new emission estimates based on 
complementary approaches

• Outperform GFAS in comparison to Sentinel-5p 
(evaluated for CO and NOx)

• Allows investigating fire dynamics and  
composition of fire emissions for individual fires

• Tropical deforestation fires:

• Higher burning of wood and woody debris

• Lower combustion efficiency (smouldering)

• Higher emissions of CO than in savannah fires

• Algorithm descriptions, validation report and 
experimental database available in May 2023 at 
sense4fire.eu 

Conclusions

C
O

 e
m

is
s
io

n
s

(T
g
/d

a
y
)


