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FCI FRP-PIXEL First Detection of Athens fire @ 12:00 UTC
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FRP (MW)

MTG FCl-derived FRP Diurnal Cycle vs MSG
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LSA SAF FREM CO emission 2023.06.10 14:00 UTC

60°N
%, <

Direct Fire Emission s LRy S

.....

.
.....

o
-
------
v

Estimation from ANPINRA,,"
Geostationary 10°N 1
Observations -

v
15°S{.
: wea”

40°S
55°W 25°W 5°E C. - 3 65°E

esise . TN

5 10 15 20 25 30t



Estimating Fire Emissions

Different ways of estimating fire activity and associated emissions of gases and aerosols using Earth Observation.
* Only way to effectively get information at regional / national / global scales consistently, and at temporal resolutions needed

Bottom-Up Top-Down

(EENVE) (modelled) (modelled)
Burnt Area Pre-fire fuel Combustion
Active Fires load Completeness

(measured)
Satellite FRP

(estimated)
Emissions Assumptions? Emissions

(estimated) Uncertainties?

GFED, GFAS, FLAMBE, FINN FEER, FREM
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Fire Radiative Energy EMissions (FREM) Method

Emissions are derived from coefficients linking FRE directly to amount of
atmospheric species (TPM and CO) for different biomes - Nguyen et al. (2023)
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“FREM” Smoke Emissions Products from MSG

Meteosat 11 FRP-PIXEL Fire Emission (Hourly)
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Extending to GOES and Himawari Satellites

GOES FEER-Equivalent FREM Coefficients  Fire Emissions (Sept. 2024)
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Fi RMS Quick Search %l Announcements £ Feedback

Fire Information for Resource Management System
Lat: 30.856°, Lon: 39.110° FIRES: 2024-09-17 (2 DAYS)
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FREM Approach: Method and Data

Aerosol Optical Depth

Fire Radiative Energy Emissions (FREM)
* Based on Fire Radiative Power (FRP) timeseries
* v1: relates Geostationary FRE to TPM (Africa)

* v2: method improved, also relates Geostationary FRE to CO
(Africa)

Adapted FREM (Latitudes = 60°N)

* Swap Geostationary FRE for Polar Orbiter FRP
* Orbital convergence provides many samples per day

B

Total Column Carbon Monoxide

Data Used
VIIRS (S-NPP) GFAS vl1.4
Plume and Fire Identification MODIS + VIIRS Hourly FRP
Sentinel-5P CCl 2018 Land Cover +
Carbon Monoxide Observations Koppen-Geiger classes
Aggregated Biomes

Sentinel-5P
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excess CO (9)

NEOC Conference

11th September 2024

High Latitude FREM Emission Coefficients

Four biomes across the combined ROIls (covers 95% of FL Emissions)

* Deciduous Needleleaf Forest (DecNeedle) e Grasslands
* Evergreen Needleleaf Forests (EGNeedle) e Shrublands
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Plots show relation between total CO emission from a fire (y-axis) and Fire Radiative Energy (x-axis).
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Fire Emissions Inventory Intercomparison

CO Emission [Tg]

Annual CO Emissions: EGNeedle 1191
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» Alaska / Canada Dominated
* = 85% w.r.t. GFED

* = 118% w.r.t. GFAS

e =117% w.r.t. FEER

Shrubland

Alaska / East Siberia
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= 70% w.r.t. GFAS

= 77% w.r.t. FEER



Carbon Emission Inventory Comparison

Using EC2°™¢ and Emission Factor Ratios can generate ECLto™e

Annual C Emissions: DecNeedle [Tg]
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Sentinel-3 SLSTR
FRP Product
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Comparison to MODIS Terra

Total Daily FRP
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PM2.5 Intercomparisons of Measurement and Models

Mean CAMS Near Real Time Forecasts against Mean Purple Air Network Observations of PM2.5 (ug/m3) During the 2024 Fire Season
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