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Wildland Fire Emission Factors
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Modeling Background

! !"#$%&'()(*
! CB6r3 AE7
! POA treated as semi-volatile for all sectors 

including fires and PCSOA was off

! "+,-.%/012.340+5/%6+7%8*9:8%,+1305%;34%70<=4>
! 12 km sized grid cells; 35 vertical layers
! Annual 2018 simulations: 1) FEPS emission factors, 

2) SERA emission factors, and 3) wildland fire zero-
out simulation

! 2018gc anthropogenic and BEIS biogenics
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Emission factor sensitivity – FEPS vs. SERA
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Remarks
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Part 2: Linking Fire Size and 
Downwind Fire Impacts on O3 

and PM2.5 Using a Model
June 29, 2022

8



Wildland Fire Activity and Modeled Impacts on O3 
and PM2.5
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Wildland Fire Activity and Modeled Impacts on O3 
and PM2.5
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Hypothetical Fire Modeling Background & Scope

! CMAQ 2018 modeling platform; 12US1 domain; 
CB6 gas phase chemistry; 5-day simulations

! SERA emission factors, standard speciation and 
temporal profiles for wildfire

! Multiple fire sizes based on daily acres burned
! !""""#$%&#'"""""#$()*+

! 11 locations selected: areas that historically have 
large wildfire and areas that could have large 
wildfire in the central & eastern U.S.

! 13 (5 days in length) episodes modeled for each 
hypothetical fire

! ,$-+#+*.*(/*&#0)12#3"'4#56/7#28./69+/$/*#76:7#;<#*=*%/+
! '<#&$-+#10#28./69+/$/*#76:7#;<#6%#3"'4>#?8%*#@A#4A#'4B#?8.-#
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Modeled Daily PM2.5 impacts
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Modeled MDA8 O3 impacts

13
!(0)/%@-=%%%%%%%%%%%%%%%%%%%%%%%%%%%%%$&.*+6%@-=%%%%%%%%%%%%%%%%%%%%%%%%%%%%%A9(06%@-=%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!*>0/9%@-=

!"#"""$%&'($)*+,-)(-.&%/$0.'(

!"#"""$%&'($)*+,-)(-.&%/$0.'(



14

5@2B%;<

!"#"""$%&'($)*+,-)(-.&%/$0.'(



15

@-(:=%#5CDE

!"#"""$%&'($)*+,-)(-.&%/$0.'(



16

! A9&)&%6()/0(F>/(*+)%)9*8%
6*8+8(+6%('3-./)%*,%EG?GGG%-.0&%
,(0&)%,0*'%-::%HH%:*.-/(*+)

! ;<%-+6%#5CDE%('3-./)%6&.0&-)&%
-)%6()/-+.&%,0*'%/9&%,(0&%(+.0&-)&)

! $('(:-0:=?%('3-./)%6&.0&-)&%-)%
6-=)%)(+.&%/9&%,(0&%(+.0&-)&

! ;<%('3-./)%(+%3-0/(.>:-0%F&.*'&%
4&0=%)'-::%)&4&0-:%6-=)%-+6%
9>+60&6)%/*%/9*>)-+6)%*,%'(:&)%
6*8+8(+6%*,%/9&)&%:-07&%
9=3*/9&/(.-:%,(0&)%



!""#$

!""#$

!""#$

!""#$
%&'()*()+,-)!""#$

%&'()*()+,-)
!""#$

!"#$%$#&'(()(((&*+,$&-.,$/

%&'()*()+,-)
!""#$

%&'()*()+,-)!""#$

"I/0&'&:=%)'-::%
:&4&:)%0&:-/(4&%/*%/9&%
J22K$%-/%6()/-+.&)%
L%HGGG%M'

17



18



!"#$%&'

! =>&*%3&89:;<&".4*7'5&1+0.&)*+,$&(640'($'"7*)&2")31"+$5&3$7+$*5$&*5&
3"5'*%7$&1+0.&'($&1"+$&*%3&'".$&5"%7$&$."55"0%&"%7+$*5$5

! HL'#"<)*+$'>6&/,0/$'+%'+>%6$)&/$'%('"#10$'/%:&:#&/'%('0?0&'0N+,0"013'1),20'(#,0$'
?0,3'$")11')+'+>0'$6,()*0

! S>#$'#$'"%,0'#"<%,+)&+'(%,'),0)$'#&'+>0'*0&+,)1')&/'0)$+0,&'ME7E'$#&*0'+>0'1),20$+'(#,0$'
),0'6$6)113'#&'+>0':0$+0,&'ME7E'

! J-+1*7$&)$#$)&=>&".4*7'5@&5-+1*7$&)$#$)&89:;<&".4*7'5@&*%3&*$+050)&04'"7*)&
3$4'(&K?=CL&%0'&*)2*65&70"%7"3$%'&54*'"*))6&$54$7"*))6&5$#$+*)&3*65&
302%2"%3&*1'$+&1"+$

! 50++0,')2,00"0&+'40+:00&'+>0$0'#&'),0)$'*1%$0'+%')'(#,0'B>6&/,0/$'%('"#10$'%,'10$$C'
)&/'#&'+>0'(#,$+'/)3'%,'+:%'$#&*0'0"#$$#%&

! M("5&"%10+.*'"0%&70-)3&40'$%'"*))6&/$&-5$3&2"'(&GNJ8OPM&/*7F&'+*I$7'0+"$5&
'0&4+0#"3$&*&70%5$+#*'"#$&40'$%'"*)&".4*7'&/6&.03-)*'"%,&Q20+5'A7*5$R&
".4*7'5&1+0.&<S@SSS&0+&TSS@SSS&*7+$&1"+$5&2"'(&*7'-*)&3*")6&*7+$5&/-+%$3

19


