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Estimating fire emissions

Burned area-based approach (e.g. Seiler and Crutzen 1980, van der Werf et al. 2006)

Fire emissions = Burned area X Fuel consumption X Emission factors

Fire radiative energy (FRE)-based approach (e.g. Kaiser et al. 2012)

Fire emissions = Fire radiative energy X Conversion factor

TOp-dOWh/inVEI‘SE approach (e.g. Hooghiemstra et al. 2011)

Observed trace Minimize Modelled trace
N —
gas conc. cost gas conc.
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Fire emissions
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Global fire emissions
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Six global biomass burning emission datasets: intercomparison and
application in one global aerosol model
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. . African burned area and fire carbon emissions are
Contrlbutlon Qf sma" strongly impacted by small fires undetected by coarse

resolution satellite data

fires to fire emissions

, Dave van Wees®®, Aitor Bastarrika®, Emilio Chuvieco®
and Guido R. van der Werf!
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Fig. 1. Area burned in 2016, expressed as the fraction of each 0.25° grid cell
according to FireCCISFD11 (A), GFED4s (B), and the difference of fractions
between them (FireCCISFD11-GFED4s) (C). The rectangular blank grids in A
correspond to S2 scenes where no active fires were detected by MODIS
sensors in 2016. Therefore, no BA was mapped in those tiles.
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The Sense4Fire approach
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Fuel model driven by satellite data Christine Wessollek et .

Wed, 17:20, Poster 356
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SA CCl biomass (2017) Biomass from fuel model
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AGB (kg m-2)

Calibrating the fuel model
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Model cal/val against:

GEDI canopy height
ESA CCl biomass

VODCA, SMOS/SMAP
VOD

Globe-LFMC DB
NAWFD

DB of litter loads and
fall masses

Example of the fuel model for a
grid cell in the Amazon
(51.64286°W, 12.071429°S)
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« Extending the Water Cloud Model

to simulate Sentinel-1 backscatter ** 14
from live-fuel moisture (LFMC), LAl s -5
and soil moisture . 168
« Retrieval of LFMC from Sentinel-1 2.l e
-18

and LAl observations
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Estimating fuel moisture: b) VOD Luisa Schmid et .

Friday, 11:10, Garden room

« Estimating LFMC from Ku-band LFMC 2000-03-15 LFMC 2017-06-14
Vegetation Optical Depth (VOD) z - _

« (Calibration against Globe-LFMC
database

« Daily, global 2000-2017
(Forkel et al. 2022, HESSD)
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The Sense4Fire approach
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Mapping fire types

Mapping different fire types (for Brazil):

Small fires Fire behavior

Deforestation Forest cover

Deforestation High confidence

>25% of grid

cells (2014-18) Low biomass High biomass
(<120t ha-1) (2120t ha-1)
IF Persistence>2 FRP > 20 MW
Size <40 km? Size <40 km? Confidence:
Detected ‘ ; , (5) High
fire event Persistence > 1 FRP < 25 MW FRP > 10 MW (4) Moderate
day and | (3) Low
fire detections >5 4 Pers. > 1.5 days Pers. > 2 days SUM >3
ELSE - - &
e e — Daytime < 0.8 Daytime > 0.6 SUM <2 hs—
>50% Progression >0.05 Progression <0.15 e
(2) Low
Size < 40 km? Size < 40 km? (1) Moderate
Deforestation (0) High
<25% of grid -
IF : High
Persistence = 1 A
davor - Small clearing or
y High confidence agriculture

Forest cover
<50%

fire detections <5

Low (40-50%), moderate (20-40%), and high (<20%) confidence

| Savanna or
grassland

Further fire types will be defined for Africa, temperate steppes and boreal forests
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Comparing fire emissions ¥\ rSense”

Fire
Initial fire emission estimates for Total GFED : 55.0, our estimate: 54.0 Tg CO
southern-nemisphere South America 32 mmm GFED4s
30 4 . Our work

Emission factors vary with fire types

CO emissions (Tg)
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Sentinel-5p observations of fire plumes (¥ ’«il:}_ense“
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AMAZON 11 September 2019

« enhanced AAIl, NO,, CO, cloud fraction
 differences: NO, more localized than CO, AAI

« CO, AAl lifetime (days-weeks) time longer than NO, (hours)
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TROPOMI mean CO, 1—2:?3 Aug

Benchmarking emissions using CAMS Df

« Prescribing fire emissions to the
CAMS Integrated Forecasting
System (IFS)

« Comparison of IFS with Sentinel-5p | |
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Wed, 17:20, Poster 355

Fire
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Developments

I\ CAMS
Benchmarking » modelling

New datasets of fuel loads, fuel moisture, fire ; ?/ o

behaviour, fire types and fire emissions based ntinel-sp Y

on Sentinels and other European Earth \’ , — /
. Fire emissions

observation data

« Oct 2022: Completion of methods and

validation and first initial datasets on request Fire Fuel
types consumptlon
« Mar 2023: Release of datasets 1 /\
Fire
Fuel Fuel
§peed, loads moisture
size, FRP

matthias.forkel@tu-dresden.de

https://sense4fire.eu/

' sentinel-3

sentinel-2

TECHNISCHE 2 ESA Living Planet Symposium | 25/05/2022 \\K\N&:t
@ UNIVERSITAT PRIFYSGOL ;%i \\x“— esa
CARDY® A\

DRESDEN = Sense4Fire | matthias.forkel@tu-dresden.de | Slide 19


mailto:matthias.forkel@tu-dresden.de
https://sense4fire.eu/

