Supplementary Materialsof ADuff burning from wildfires in
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Figure S1. The daily trend of FINN fire emissions of organic carbon (OC) during the fire
events (a) the Southern Appalachiagegion(34.5 Nto 36 N, 82 Wto 84 W). (b) -
(d) the Okefenokee region (30° N to 32° N, 81° W to 83° W)
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Figure S2. The burning hotspots from FINN emission inventory during the studied time
periods for each case. The larger scatters represent the studied fire events with duff
burning, andhe smaller scatters represent the FINN hotspots with no duff buflrhiag.
nearby cities potentially affected by the studied fire cases are marked.
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Figure S3. The time series of hourly surface PM2.5 concentratawesaged over the site
and time that is nabfluenced by fire smok@M: 5 concentration difference between
Sim_FINN and Sim_nofire is less thamd n°). Black: Measurements averaged over
observation sitethat is noinfluenced by fire smokithin the simulation domain.
Green andlue Simulations of Sim_FINN and Simofire, respectively, averaged over
the observation sitdlat is noinfluenced byfire smoke
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Figure $4. The comparison of MDAS8 surface ozone concentrations between the
observation and the baselirsgn(_FINN) simulations.
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Figure S5.The comparison ddkeO7hourly surface Pl¥ls concentrations between the
observationthe baseline (sim_FINNgimulations(blue), and the best (sim_FINN+duff)
simulations (red)in unit ofpg nT3. The corresponding correlation coefficient (r) and the
regression slope (k) is enclosed.



Nov. 10

86°W 84°W 82°W 80°W
Nov. 12 Nov. 13 Nov. 12 Nov. 13

T T - T
86°W 84°W 82°W 80°W
Nov. 15

B6°W 84°W 82°W 80°W S6°W B4°W 82°W 80°W

1 3.16228 10 31.6228 100

Figure S6.The MODIS Terra satellite image during Novemberl5) 2016 over th
APP16 fire compared with the corresponding surfacePdloncent r a) i ons (eg
simulated in the sim_FINN+duff run at the hour of the satellite passing.
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Figure S7. Mean day time (local time 10 am to 6 pm) ozone surface concentration (ppb).
(a) Appl6 (November 719, 2016)(b) Oke07(May 6-30, 2007)(c) Okell(May 6-15,

2011), andd) Okel7(April 19 to May 13, 2017) for sim_nofirée-h) are the

corresponding fire cases for sim_FINN. The color scatters represent the observed mean
day time surface ozone concentrations.
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Figure S8. PMsdaily meansurfaceconcentration (ug m) duringAppl6simulated in
sim_nofire,sim_FINN and sim_FINN+duff runs. The colored scatters represent the
corresponding observed BNdaily meansurfaceconcentrations during the fire event.
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Figure S9. PMsdaily meansurfaceconcentration (ug m) duringOke07simulated in
sim_nofire, sim_FINN and sim_FINN+duff runs. The colored scatters represent the
corresponding observed BNdaily meansurfaceconcentrations during the fire event.
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Figure S10. PM sdaily meansurfaceconcentration (ug m) duringOkellsimulated in
sim_nofire, sim_FINN and sim_FINN+duff runs. The colored scatters represent the
corresponding observed BNdaily meansurfaceconcentrations during the fire event.
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Figure S11. PMsdaily meansurfaceconcentration (ug m) duringOkel7simulated in
sim_nofire, sim_FINN and sim_FINN+duff runs. The colored scatters represent the
corresponding observed BNdaily meansurfaceconcentrations during the fire event.
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Figure S12. The PM.sdaily surfaceconcentration differences (ughbetween
sim_FINN and sim_nofire and between sim_FINN+duff and sim_FINN duxpyl6.
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Figure S13. The PMz sdaily surfaceconcentration differences (ughbetween
sim_FINN and sim_nofirand between sim_FINN+duff and sim_FINN duriage0d7.
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Figure S14. The PM. sdaily surfaceconcentration differences (ughbetween
sim_FINN and sim_nofire and between sim_FINN+duff and sim_FINN diej 1.
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Figure S15. The PM. sdaily surfaceconcentration differences (ughbetween
sim_FINN and sim_nofire and between sim_FINN+duff and sim_FINN d@ief7.
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Figure S16. The ozonalaytimesurfaceconcentration (averaged from local time 10 am to
6 pm ppb.)duringAppl6simulated in sim_nofire, sim_FINN and sim_FINN+dufhs.
The colored scatters represent the corresponding observed Ozone daytaoe
concentrations during the fire event.
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Figure S17. The ozonalaytimesurfaceconcentration (averaged from local time 10 am to
6 pn ppb) duringOkeO7simulated in sim_nofire, sim_FINN and sim_FINN+duff runs.
The colored scatters represent the corresponding observed Ozone daytaoe
concentrations during the fire event.
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Figure S18. The ozonalaytimesurfaceconcentration (averaged from local time 10 am to
6 pn ppb) duringOkellsimulated in sim_nofire, sim_FINN and sim_FINN+duff runs.
The colored scatters represent the corresponding observed Ozone daytaoe
concentrations during the fire event.



Figure S19. The ozonalaytimesurfaceconcentration (averaged from local time 10 am to
6 pm ppb) duringOkel7simulated in sim_nofire, sim_FINN and sim_FINN-+dufhs.
The colored scatters represent the corresponding observed Ozone daytave
concentrations during the fire event.



