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Sentinel-5p observes the
composition of fire plumes

Sentinel-5p shows regional differences in
observed CO, NO2 and Absorbing Aerosol
Index. Ratios of trace gases and aerosols
provide constrain on emission factors.
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Combining Sentinel-3 and Sentinel-2 allows the
mapping of fire behaviour and fire types

Estimating fuel loads, fuel moisture and fuel consumption
from European Earth observation data

Integrating the Sentinels for novel fuel, fire and
fire emission products
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Emissions from vegetation fires can turn land ecosystems into carbon sources but estimates are uncertain. We
aim to better characterize and quantify fuel conditions, fire behaviour and fire emissions. The Sentinels provide
several observations to improve the quantification of fire emissions:
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Benchmarking the CAMS 
forecasting system against

Sentinel-5p TROPOMI

Leaf area index from Sentinel-3 OLCI and
Proba-V, the CCI land cover and biomass
maps, Vegetation Optical Depth (VOD),
Sentinel-3 Fire Radiative Power, and in situ
databases are integrated in an empirical fuel
model to estimate fuel loads and fuel
consumption in wood, canopies, grass, litter,
fine and coarse woody debris. Fuel moisture
is estimated from Sentinel-3, Sentinel-1, or the
ASCAT soil water index.

ESA CCI biomass

VODCA X-VOD

Fuel model results for a 
grid cell in the Amazon

(51.64286°W, 
12.071429°S)

The fuel model
provides estimates of
fuel loads and
moisture content that
are consistent with
the ESA CCI biomass
map and coarse-scale
VOD datasets.
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Using active fire detections from Sentinel-3 SLSTR and from
Suomi-NPP VIIRS, we reconstruct the temporal development
of individual fires. Sentinel-2 observations are used to map
burned area. Different fire types (e.g. understory forest fires,
deforestation fires, agricultural fires, grassland and savannah
fires) are classified from observations of fire duration, size,
speed, and fire radiative power.

The comparison of
the CAMS Integrated
Forecasting System
(IFS) with Sentinel-5p
TROPOMI helps to
constrain the
atmospheric model
and provides top-
down constraints on
fire emissions. CO
provides strong
constraints on total
emissions. Updates
to emission factors,
and an improved sub-
grid scale modeling
helps to close the
model-data gap.
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