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\ Introduction

» Biomass burning is the principal source of anthropogenic greenhouse
gases and aerosols to the atmosphere in South America

» In Brazil, activities related to agriculture and extensive livestock
grazing contribute significantly to trace gas and particle emissions to the
atmosphere, resulting from the use of fire as a land management
practice and changes in natural emissions patterns due to changes in

land use and land cover
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Deforestation drivers in Amazon
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| Introduction

Manual harvesting of sugarcane is an example of a current
agricultural practice that uses fire



‘Goals e

Advance the scientific and technical knowledge regarding vegetation
fires in Brazil, specifically in what concerns measuring areal and severity
extent, estimating atmospheric emissions, determining relations to

observed past conditions and inferring possible implications by future
climate scenarios
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‘Goals e

Advance the scientific and technical knowledge regarding vegetation
fires in Brazil, specifically in what concerns measuring areal and severity
extent, estimating atmospheric emissions, determining relations to

observed past conditions and inferring possible implications by future
climate scenarios

Improve the quality of the operational products of INPE”s Fire System
and air quality forecast system, benefiting users like government
agencies, research groups, fire managers, NGOs
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» Burned area mapping

» Estimates of emissions from biomass burning
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» Burned area mapping

» Estimates of emissions from biomass burning

> Fire-vegetation-atmosphere relations
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» Burned area mapping

» Estimates of emissions from biomass burning
> Fire-vegetation-atmosphere relations

» Future climate scenarios



‘ Work Package 1 - Burned area mapping

> Goals:

Develop and implement regional algorithms for mapping burned areas in
Brazil
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> Goals:

Develop and implement regional algorithms for mapping burned areas in
Brazil

- Different spatial and temporal resolutions

- Data from various satellites




‘ Work Package 1 - Burned area mapping

> AQM (from “Area QueiMada”)
MODIS-based product

- Algorithm for monthly burned area mapping of Brazil derived from
monthly composited MODIS daily data at 1km spatial resolution, which
incorporates active fire data from multiple sensors

- Monthly burned area maps of Brazil, from 2000 to present



‘ Work Package 1 - Burned area mapping

> AQM (from “Area QueiMada”)
PROBA-V-based product

- Algorithm for daily burned area mapping of Brazil, derived from time
series of daily PROBA-V data at 330m spatial resolution, which

incorporates MODIS active fire data

- Daily burned areas maps of Brazil, for 2016-2017
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Work Package 1 - Burned area mapping

» AQM

MODIS-based product
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> AQM Portal:

Q Area Queimada - Program... x\+

‘ Work Package 1 - Burned area mapping

IBBI

(‘_ i) @ | https:// prodwww-queimadas.dgi.inpe.br/aglkm/#
BRASIL Acesso a informagao
INPE - Instituto Nacional de Pesquisas Espaciais
inee ProgramaQueimadas
Monitoramento por Satélites
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Jan Fev Mar Abr Mai Jun

Mapa da area queimada

Ecuador

.Peru

Lima

Bolivia.

2011

Jul

= | = u
¢ || Q Pesquisar &% B 3 i © A4 & =
Participe Servigos Legislagdo ‘Canais m =

m

2012 2013 2014 2015 m 2017 Geral

Ago Set Out Nov Dez

Area queimada (em km?) por bioma por més

Ano Més Amazdnia Caatinga Cerrado MataAtantica Pampa Pantanal Total Mensal
2016 1 15671 1468 545 848 50 103 18685
2016 2 3385 96 2407 606 58 164 6716
2016 3 7993 116 3058 1430 36 45 12678
2016 4 333 836 9643 4095 66 205 17978
2016 5 5375 1970 25049 4666 335 476 37687
2016 6 7980 2027 41163 12775 1565 1209 66719
2016 7 16395 9718 58805 33485 2234 4005 124642
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‘ Work Package 2 - Estimates of emissions from active fires

> Goals:

- Biomass burning emission estimates for South America

- Uncertainties
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‘ Work Package 2 - Estimates of emissions from active fires

» PREP-CHEM-SRC

- Provides emissions fields of trace gases and aerosols for regional and
global atmospheric chemistry models
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‘ Work Package 2 - Estimates of emissions from active fires

» PREP-CHEM-SRC

Q 3BEM (Brazilian Biomass Burning Emission Model, LONGO et al., 2010)

[/7] IBveg Efv[e,;] a, |
M (] = mass of the emitted tracer /]
aveg = aboveground biomass fraction
,Bveg — combustion factor
Efv[g; = emission factor for each species /]

aﬁre = burned area
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Work Package 2 - Estimates of emissions from active fires
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World Ecosystem Complexes (Olson et ol, 1985)
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‘ Work Package 2 - Estimates of emissions from active fires
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‘ Work Package 2 - Estimates of emissions from active fires

Data

> Fire counts products:

- WFABBA - GOES

« MODIS Fire Products

- INPE System for Monitoring Vegetation Fires products
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‘ Work Package 2 - Estimates of emissions from active fires

Data
> FRP (Fire Radiative Power):

- WFABBA - GOES

« MODIS Fire Products

- Meteosat - SEVIRI
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‘ Work Package 2 - Estimates of emissions from active fires

— Emission inventories of CO, NOx, CO2, CH4, N20, PM2.5 from 2005
to 2015

— Fire counts
— FRP
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Work Package 2 - Estimates of emissions from active fires
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‘ Work Package 2 - Estimates of emissions from active fires

Next steps:

- Intercomparison among annual inventories built from different
approaches

- Uncertainty and sensitivity analysis

- Emission inventories to Brazilian Biomes
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Next steps:

- Intercomparison among annual inventories built from different
approaches

- Uncertainty and sensitivity analysis

- Emission inventories to Brazilian Biomes
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‘ Work Package 2 - Estimates of emissions from active fires

Applications

- Improve air quality numerical models
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‘ Work Package 2 - Estimates of emissions from active fi res

Applications

- Improve air quality numerical models
BRAMS (Freitas et al., 2017)
Operational products available at http://meioambiente.cptec.inpe.br
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‘ Work Package 2 - Estimates of emissions from active fires

Applications

- Improve air quality numerical models

- Information for health authorities
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‘ Work Package 3 - Fire-\Veegetation-Atmosphererel ations

> Goals:

- Composite analysis of extreme years

- Models to predict area burned in Cerrado and rainforest
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‘ Work Package 3 - Fire-\Veegetation-Atmosphererel ations

> Tasks:

- Spatial-temporal analysis of the occurrence of burned area in Brazilian
biomes from 2005 to 2015 and its relation with climatic variables

- Characterization of fire risk in Brazil using data from the ERA-INTERIM
reanalysis for the period 1979-2005
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‘ Work Package 4 - Future climate scenarios

> Goals:

- Impact on fire regimes

- Impact on emissions
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‘ Work Package 4 - Future climate scenarios

> Tasks:

- Analysis of fire risk to the Atlantic Forest biome in the period 1998-
2010 through regional hydroclimatic reconstruction

- Future projections of fire occurrence in Brazil using modeling



Thank you very much

daniela.franca@cptec.inpe.br
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