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8#$&#/,)*,%'((&-5&(9#/#)#*#%#(-:,5&,)54&*#$.6.%, ;<&/=')$% 7

!"#$%&'$(! "#$! %&$! '(!)*'+*,--./+! 0,/+%,+$& ! &%1#! ,&!234#'/ ! 4'! ,/,03 &$!
+$'&),4.,0!5,4,!#,&!&.-)0.(.$5!4#$!,/,03&.&!'(!*$-'4$!&$/&./+!5,4,6!7/!4#.&!&4%538!
9$! $:,0%,4$5! 4#$! &),4.,0;4$-)'*,0! 5.&4*.<%4.'/!'( ! ,14.:$! (.*$&! 5$4$14$5! <3!
=>?7@!./!AB%,!@,4$00.4$!<3!10,&&$&!'(! (.*$!*.&C8!,&!5$(./$5!<3!INPE¶V!D.*$!E.&C!
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1. IQWURdXcWLRQ,

B&%'!&5!5#:4%#(!'50&%-5,'5:8!&8!:?'!%'84(:!-J!#!K-,$&5#:&-5!-J!J#K:-%82!84K?!#8!0'7':#:&-5!
:MN'!#5.!K(&,#:'!K-,$&5'.!O&:?!?4,#5!#K:&-58!-%!5#:4%#(!K#48'8!PB'#%58&.'!QRRS2!T?&((&N8!
':! #(U! QRRVWU! >?'%'J-%'2! &:! %'X4&%'8! #! K-,N('+! :'%%&:-%ML('0'(! 5':O-%E! :-! $' ! N%-N'%(M!
,#5#7'.U !B-%!84K?!'5.'#0-%82!(#%7'!.#:#$#8'8!#%'!5'K'88#%M!:-!7#:?'%!&5J-%,#:&-5!#&,&57!
:?'! 84NN-%:!-J!J&%'!,-5&:-%&57!#8!#!O#M!-J!N%'0'5:&57!8'%&-48!J-%'8:!J&%'82!'8N'K&#((M!&5!
J&%'LN%-5'!$&-,'82!84K?!#8!:?'!3%#=&(&#5!Y'%%#.-!P/K?,&.:!':!#(U!QR1S2!>'.&,!':!#( U!QR1SWU!

B&%'!48'!K#5!$'!K-50'5&'5:!J-%!#5:?%-N-(-7&K#(!N4%N-8'8!$4:!&:8!#$48&0'!48'!K#5!
O-%8'5!?'#(:?!N%-$(',82!.4'!:-!8,-E' LK#%%M&57!K-,$48:&-5!N%-.4K:8!P/-4=#!':!#(U!QR1QWU!
9(8-2!&:!J'#:4%'8!#!N-8&:&0'!J''.$#KE!%'(#:&-58?&N!O&:?!K(&,#:'!K?#57'2!O?&K?!K#5!K#48'!
?#%,!:-!J&%'LN%-5'!'K-8M8:',8U!Z#:'(M2!:?'8'!'K-8M8:',8!?#0'!?#.!,-%'!K-5:#K:!O&:?!J&%'2!
'8N'K&#((M! &5! :?'! 9,#=-5! P9%#7G-! ':! #(U! QR1[WU! )-5&:-%&57! J&%'! %&8E! &82! :?'%'J-%'2!
5'K'88#%M!J-%!(#5.!,#5#7','5:! -0'%! :&,'!#5.!O&:?&5! :?'!8#,'!M' #%2!#KK-%.&57! :-! :?'!
%'7&-5! 45.'%! #5#(M8&8U! Y-58&.'%&57! #! K-5:&5'5:#(! K-45:%M! (&E'! 3%#=&(2! O&:?! 84K?!
?':'%-7'5'&:M! -J!0'7':#:&-5!K-0'%2!:&,'! 8'#8-582! (#5.!48'2!#5.! -KK4N#:&-52!#!K-,N('+!
%'7&-5#(!,-5&:-%&57!8M8:',!&8!5''.'.!P\-74'&%#!':!#(U!QR1]WU!
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0-(4,'8!-J!.#:#U!^5!3%#=&(2!:?'!\#:&-5#(!^58:&:4:'!J-%!/N#K'!;'8'#%K?!_^\TD`!7#:?'%8!#!
.#:#$#8'!O&:?!,-%'!:?#5!1R!8#:'((&:'82!K#N#$('!-J!.':'K:&57!:?'!-KK4%%'5K'!-J!#K:&0'!J&%'2!
7'5'%#((M!&5.&K#:&57!J&%'!-KK4%%'5K'8U!3'8&.'82!a'#:?'%!B-%'K#8:&57!#5.!Y(&,#:'!/:4.&'8!
Y'5:'%!±!YT>DYb^\TD2!?#8!&,N(','5:'.!J&%'!%&8E!-$8'%0#:&-5!#5.!J-%'K#8:&57!,-.'(82!
&5K(4.&57! #8! 0#%&#$('8c! 0'7':#:&-5!K-0'%2! #KK4,4(#:&-5! -J! .#M8! O&:?-4:! %#&52! #&%!
:',N'%#:4%'2!#(:&:4.'!#5.!(#:&:4.'2!#5.!:?'! #K:&0'!J&%'!-$8'%0#:&-5!&:8'(J!P/':='%!':!#(U!QR1VWU!
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>?'! 48'! -J! K-,N4:#:&-5#(! (#574#7'82! 84K?! #8! TM:?-5! #((-O8! :?'! K%'#:&-5! #5.!
.-K4,'5:#:&-5 !-J!7'-8N#:&#(!.#:#!N%-K'88&57!#%K?&:'K:4%'8U!3M!.-&57!8-2!:?'! 8K%&N:8!K#5!
'&:?'%!$'!&,N%-0'. !&5!.&JJ'%'5:!0'%8&-58!#J:'%O#%.!-%!$'!'#8&(M!#.#N:'. !:-!-:?'%!%'7&-58!-J!
&5:'%'8:!P>'-.-%-!#5.!F4#%:'!QR1dWU!̂ 5!:?&8!8'58'2!84K?!%-4:&5'8!%'(#:'.!:-!J&%'!,-5&:-%&57!
K#5!$'!#.e48:'.!:-!#((-O!,-%'!&5N4:!.#:#!-%!'0'5!&,N%-0'!:&,'!8'%&'8!:-!N'%J-%,!.&JJ'%'5:!
#5#(M8' 8!#5.!:?'&%!5'O!%'84(:8!#%'!'#8&(M!K-,N#%'.!:-!N%'0&-48!-5'8 !P"-,'8!':!#(U!QR1]WU!

3#8'.!-5!:?'! N%'K'.&572!:?&8!O-%E!#&,'.!:-! '0#(4#:'!#K:&0'!J&%'!-KK4%%'5K'!%'(#:&0'!
:-!.&JJ'%'5:!%&8E!K(#88'82!#KK-%.&57!:-!:?'!B&%'!;&8E!)RdeO deYeORSed b\ INPE¶V!a&(.J&%'!
)-5&:-%&57!T%-7%#,U!B-%!:?&8!N4%N-8'2!:?'! #5#(M8&8!O#8!N'%J-%,'.!#K%-88!#((!3%#=&(&#5!
%'7&-582!8:#:'82!#5.!$&-,'82!#(8-!K-58&.'%&57!.&JJ'%'5:!8'#8-5#(&:M2!48&57!N%-7%#,,&57!
(#574#7'8!:-!N%-0&.'!#.#N:&0'!#5.!%'N(&K#$('!N%-K'88&57!%-4:&5'8U!!

2. MaWeULaO aQd MeWKRdV,
>?'!J-((-O&57!8'K:&-58!7&0'!.':#&(8!-5!:?'!8:4.M!#%'#2!.#:#2!#5.!N%-K'88&57!%-4:&5'8!K?-8'5!
J-%!:?&8!8:4.MU!^5!84,,#%M2!#K:&0'!J&%'!K(#88&J&'.!$M!J&%'!%&8E!O'%'!8N#:&#((M!.&8:%&$4:'.2!
K-58&.'%&57!8'#8-5#(!#88'88,'5:8!J%-,!QR1f! :-!QR1VU!TM:?-5! (&$%#%&'8!&58'%:'.!&5!:?'!
N%-7%#,,&57!%-4:&5'2!O?&K?!O#8!.'0'(-N'.!#5.!.-K4,'5:'.!&5!#!"&:?4$!N(#:J-%,!48&57!
g4NM:'%!\-:'$--E!#NN(&K#:&-52!84NN-%:'.!#((!:?'!N%-K'88&57!#5.!N(-::&57!-J!,#&5!%'84(:8U!

DEFE,!$A4/,-+(#,

>?%''!3%#=&(&#5!:'%%&:-%M!.'(&,&:#:&-58!O'%'!K-58&.'%'.!#8!8N#:&#(!#5#(M8&8!45&:c!B'.'%#:&0'!
h5&:82!-%!/ :#:'82!"'-7%#N?&K#(! ;'7&-582!#5.!3&-,'8! _B&74%'!1`U!D&:?'%!K-58&.'%&57!:?'!
%'7&-58! -%! 8:#:'82! :?'! #5#(M8&8! &5:'5.8! :-! 8?-O! &,N-%:#5:! %'84(:8! J-%! #.,&5&8:%#:&0'!
N4%N-8'8!P\-74'&%#!':!#(U!QR1]WU!)-%'-0'%2!&,N-%:#5:!&58&7?:8!K#5!$'!%'#(&='.!%'7#%.&57!
:?'!#K:&0'!J&%'8!-5!:?'!$&-,'!.'(&,&:#:&-52!#KK-%.&57!:-!&:8!8N'K&J&K!0'7':#:&-5!#5.!-:?'%!
'50&%-5,'5:#(!K?#%#K:'%&8:&K8U!

 
Figure 1. Study area and spatial analysis units: A) Brazilian Biomes B) 
Geographical Regions and Federative Units (states). 

3'8&.'82!#K:&0'! J&%'8! O'%'! #(8-!'0#(4#:'. ! J-%! .&JJ'%'5:! 8'#8-58! _84,,'%2! J#((2!
O&5:'%2!#5.!8N%&57`!J%-,!QR1f!:-!QR1VU!B45.#,'5:#((M2!:&,'!#88'88,'5:!,#M!8:%'88!:?'!
N-88&$&(&:&'8! -J!.&JJ'%'5:! N#::'%58! &5! :?'! ,-5&:-%'.! '0'5:8! .4%&57! #! .'J&5'.! N'%&-.U!
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^.'5:&JM&57! :?'8'! 8N#:&#(! #5.! :',N-%#(!J&%'! %&8E!N#::'%58! #%'! %'('0#5:! K-58&.'%&57!:?'!
K?#57'8! &5! K(&,#:'! :?'! O-%(.! &8! J#K&57! (#:'(M! -%! '0'5!:?'! N(#55&57! -J!N4$(&K! N-(&K&'8!
.&%'K:'.!:-!(#5.!#5.!'50&%-5,'5:#(!#.,&5&8:%#:&-5!PB-58'K#!':!#(U!QR1VWU!

DEDE,G#$#5#0(,

>?'!.#:#$#8' !J-%!:?&8!8:4.M!O'%'!,#&5(M!#K:&0'!J&%'!N-&5:8!_8?#N'J&('8`!J%-,!g#54#%M!18:!:-!
F'K',$'%!d1 8:!$':O''5!QR1f!#5.!QR1V2!#0#&(#$('!#:!^\TDi8!a&(.J&%'!)-5&:-%&57!O'$8&:'U!
H5(M!.#:#!J%-,!:?'!%'J'%'5K'!8#:'((&:'!_9X4#!#J:'%5--5`!O'%'!8'('K:'.! J-%!:?&8!8:4.MU!>?'!
#K:&0'! J&%'! .#:#!#(%'#.M!$%&57!#::%&$4:'8!-5! .#:'b:&,'2!8:#:'2!$&-,' 2!#5.! J&%'!%&8E!O?'5!
%'7&8:'%'.U!H5(M!7'-7%#N?&K#(!%'7&-5!.'(&,&:#:&-5!O#8!K-,N(','5:'. !O&:?!.#:#!J%-,!:?' !
3%#=&(&#5!^58:&:4:'!-J!/:#:&8:&K8!#5.!"'-7%#N?M!_^3"D`U!/'#8-5!&5J-%,#:&-5!.'%&0'.!J%-,!
.#:'b:&,'!#::%&$4:'!&5!:'%,8!-J!.#M8!-J!:?'!M'#%U!/4,,'%!O#8!.'J&5'.!J%-,! F'K',$'%!Q1 8:!
:-!)#%K?!QR:?j!B#((2!J%-,!)#%K?!Q18:!:-!g45'!QR:?j!a&5:'%2!J%-,!g45'!Q18:!:- !/'N:',$'%!
QR:?2!#5.!/N%&572!J%-,!/'N:',$'%!Q18:!:-!F'K',$'%!QR :?U!

DEHE,G#$#,"+*2(00%.B,#.4, #.#&/0%0,

B-%! .#:#! N%-K'88&57! #5.!#5#(M8&8, Ze XVed Whe fROORZiQg P\WhRQ¶V OibUaUieV: PaQdaV, 
"'-N#5.#82!\4,NM 2!#5.!)#:N(-:(&$U!>?'! '5:&%'!8'X4'5K'!-J!K-,,#5.8!O#8!-%7#5&='.!
&5:-! :O-!g4NM:'%!\-:'$--E8!#5.!#! ,-.4('2!5#,'.!#8!%&8K-J-7-UNM1U!/-,'! #K:&0'!J&%'82!
O?-8'!J&%'!%&8E!0#(4'8!O'%'!54((2!O'%'!'+K(4.'.!J%-,!:?'!#5#(M8&8U!9 !%#5.-,! fk! 8#,N('!
O#8!8'('K:'.! J%-,!#K:&0'!J&%'!.#:#!&5!'#K?!#!8'%&'8!-J!%-4:&5'8!O'%'!#NN(&'.!:-!K-58-(&.#:'!
#((!-:?'%!5'K'88#%M!&5J-%,#:&-5!_:&,'! 8'#8-58!#5.!%'7&-58`!&5!:?'!8#,'!"'-.#:#J%#,' !_&U'!
GeRSaQdaV¶ daWa RUgaQi]'.! &5! :#$('! 8:%4K:4%'! &5K(4.&57! :?'! -$e'K:! 7'-,':%M! #8! #5!
#::%&$4:'`U!

\4,NM2!T#5.#82!"'-N#5.#8! O'%'! (&$%#%&'8!#NN(&'.! J-%!-%7#5&=&57! :?'! .#:#!#5.!
-N'%#:&57!-5!:?',U!>?482!(-7&K!-N'%#:-%8!:-!.'%&0'!:&,'! 8'#8-5!#::%&$4:'8!J%-,!.#:'b:&,'!
#5.!8N#:&#(!e-&5!J45K:&-5!O'%'!48'. !:-!&5K(4.'!7'-7%#N?&K#(!%'7&-5!K(#88'8!&5!#K:&0'!J&%'!
" '-.#:#J%#,' U!95-:?'%!J45.#,'5:#(!N%-K'88!O#8!:-!.'J&5'!K(#88'8!J-%!J&%'!%&8E!#::%&$4:'8!
48&57!(-7&K#(!-N'%#:-%82!#KK-%.&57!:-!/':='%!':!#(U!_QR1V`!K(#88&J&K#:&-5!_>#$('!1Ù!

Table1. Risk classes according to Fire Risk Values registered in active fire database 

<%0=,2&#00(0, ;%+(,<%0=,I#&A(0,J<;K,
)&5&, 4, ! ;B!l!R21f !

Z-O! R21f!l!;B! �!R2mR!
) '.&4, ! R2mR!l!;B! �!R2]R!

n&7?! R2]R!l!;B! �!R2Vf!
Y%&:&K#(! ;B!o!R2Vf!

Adapted from Setzer et al. (2019) !

!T#5.#8i!T&0-:!>#$('!J45K:&-5!O#8!#NN(&'.! :-!84,,#%&='! :?'!%'84(:8!N'%!8'#8-52!
7'-7%#N?&K#(!%'7&-582!$&-,'8 2!#5.!J'.'%#:&0'!45&:82!O?&K?!O'%'!:?'5!%'N%'8'5:'.!&5!8:#KE!
?-%&=-5:#(!$#%82!8?-O&57!:?'! %'(#:&0'! -KK4%%'5K'!-J!#K:&0'!J&%'!&5!.&JJ'%'5:!%&8E!K(#88'8U!
B&74%'8!#5.!,#N8!8?-O&57!#K:&0'!J&%'!.&8:%&$4:&-5!&5!:?'!8:4.M!#%'#!O'%'!N(-::'.!48&57!
)#:N(-:(&$U!H:?'%!.':#&(8!K#5!$'!J-45.!&5!:?'!g4NM:'%!\-:'$--E8!.'0'(-N'.!J-%!:?&8!O-%EU!

!
1!?::N8cbb7&:?4$UK-,b8'%Ldm]b%&8K-L.' LJ-7-!
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3. ReVXOWV,
a'!-$8'%0'.!,-%'!-KK4%%'5K'8!-J!#K:&0'!J&%'!&5!:?'! O&5:'%!#5.!8N%&57!8'#8-58U!\-:#$(M2!
:?'%'!&8!#!N#::'%5!:?#:!N'%8&8:8!J-%!:?'!'5:&%'!:&,'!8:4.&'.U!>?'! Y%&:&K#(!%&8E!K(#88!8?-O'.!
,-%'! #K:&0'!J&%'8!&5!:?'!)&.O'8:!#5.!/-4:?'#8:!.4%&57!O&5:'%!#5.!:?'!\-%:?'#8:!.4%&57!
8N%&57!_B&74%'!Q`U!>?'%'!#%'!#(8-!K-58&.'%#$('!#K:&0'!J&%'8!&5! :?'!) &5&,4,! %&8E!K(#882!
,#&5(M!&5!:?'!9,#=-5!#5.!T#,N#!$&-,'8U!Z&E'O&8'2!&5!:?'!84,,'%2!8:#:'8!84K?!#8!T#%*!
_T9`2!)#:-!"%-88-!_)>`2!;-5.p5&#!_;H` 2!#5.!>-K#5:&58!_>H`2!O?&K?!#%'!&5!:?'!9%K!-J!
F'J-%'8:#:&-52!N%'8'5:'.!#!84$8:#5:&#(!54,$'%!-J!#K:&0'!J&%'8!O&:?!) &5&,4, !%&8EU 

!
Figure 2. Spatial distribution of active fire in Brazil per fire risk classes from 2015 
to 2019 and in different seasons. 

Y-58&.'%&57!:?'! #$8-(4:'!54,$'%! -J!#K:&0'! J&%'82! :?'!9,#=-5 !$&-,' ! '+?&$&:'.!
,-%'! #K:&0'!J&%'8!&5!:?'!Y%&:&K#(!:?#5!&5!:?'! ) &5&,4,!K(#88!$':O''5!QR1f!#5.!QR1]2!$4:!
:?&8!N#::'%5!%'0'%8'.!J%-,!QR1[!-5O#%.8U!̂5!QR1V2!:?'%'!O#8!#!N'#E!-J!12VRR!#K:&0'!J&%'8!
&5!:?'!) &5&,4,!%&8E!K(#88!J-%!:?'!9,#=-52!%'#K?&57!#$-4:!:O&K'!:?'!#,-45:!-J !Y%&:&K#(!
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%&8E!#K:&0'!J&%'8!J-%!:?'!8#,'!M'#%!&5!:?'!8#,'!$&-,' U!̂5!K-5:%#8:2!#(:?-47?!#K:&0'!J&%'8!
O'%'! K(#88&J&'.! #8!) &5&,4,! %&8E! &5K%'#8'.2!Y%&:&K#(!%&8E! K(#88! O#8!.-,&5#5:! &5! :?'!
Y'%%#.-!_B&74%'!d`U!

!

!
Figure 3. Number of active fires classified as Minimum and Critical fire risk for 
the Amazônia and Cerrado biomes between 2015 and 2019. 

>?'!, '#5!%'(#:&0'!-KK4%%'5K'!-J!#K:&0'!J&%'!$M!8'#8-582!%'7&-582!$&-,'82!#5.!8:#:'8!
#%'!8?-O5!&5!B&74%'!mU!>?'!,-.'(!O#8!,-%'!#KK4%#:'!.4%&57!:?'!O&5:'%!#5.!8N%&57!8'#8-582!
J-((-O'.! $M!J#((!#5.!84,,'%!O?'5! ,-%'! #K:&0'! J&%'8!O'%'! .':'K:'.! #:! ) &5&,4,! %&8E!
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Figure 4. Mean relative occurrence of active fire by fire risk classes in different 
seasons (A), regions (B), biomes (C), and states (D). The bars were arranged in 
descending Critical risk order. 
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