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Figure S1a. Fire impacts on annual mean downwelling solar radiation at the surface (W m-2), with 

stippling denoting significant differences at a 95% confidence level. Differences are shown 

between the optimized fire and no fire E3SM simulations. The selected regions in Southern 

Amazon, Central Africa and Island of Tropical Asia are present as black boxes used in Figure 7 

and Figure S2.  
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Figure S1b. Fire impacts on annual mean surface air temperature (°C), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations.   
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Figure S1c. Fire impacts on annual mean precipitation (mm day-1), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations.  
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Figure S1d. Fire impacts on annual mean surface relative humidity (%), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations.  
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Figure S1e. Fire impacts on annual mean surface wind speed (m s-1), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations.  
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Figure S1f. Fire impacts on the fraction of diffuse shortwave radiation (%), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations. We report the absolute percent difference in diffuse shortwave 

radiation for this panel. 
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Figure S1g. Fire impacts on annual mean planetary boundary layer height (m), with stippling 

denoting significant differences at a 95% confidence level. Differences are shown between the 

optimized fire and no fire E3SM simulations. 
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Figure S1h. Fire impacts on annual mean specific humidity (g kg-1), with stippling denoting 

significant differences at a 95% confidence level. Differences are shown between the optimized 

fire and no fire E3SM simulations. 
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Figure S2: Time series of regional mean fire-induced changes in aerosol optical depth (AOD, 

unitless), fire-induced changes in downwelling shortwave radiation (Sin, W m-2), surface air 

temperature (TAS, °C), precipitation (PPT, mm day-1), relative humidity (RH, %), surface wind 

speed (U, m s-1), evapotranspiration (ET, mm day-1), and gross primary production (GPP, g C m-2 

month-1) for selected regions in the southern Amazon, Central Africa, and the Maritime Continent 

region of tropical Asia shown in Figure S1a. The gray shaded area represents the peak fire season 

(i.e., August-September-October for the southern Amazon and Maritime Continent region of 

tropical Asia and July-August-September for Central Africa). 
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Table S1: Summary of the global mean aerosol emissions from fire and non-fire sources averaged during 1997-2016. 1 
 2 
 3 
 4 
  5 

Variables E3SM Other studies 

Fire 

emissions 

Non-fire 

emissions 

Fire 

contribution 

(%)a 

Liu et al.  

(2012) 

AeroCom 

Primary organic matter emission (Tg y-1) 45.5 18.5 71 50.2  34 -144b 

Secondary organic aerosol precursor gas 

emission (Tg y-1) 
10.6 49.4 18 103.3 13 - 121b 

Black carbon emission (Tg y-1) 3.9 5.5 41 7.8  9 - 15c 

SO2 gas emission (Tg y-1) 4.6 134.4 3 129.6 127 - 184d 
aThe fire emission contribution is computed as the percent weight of fire emission relative to the total aerosol 

source including both fire and non-fire emissions. 
bThe value range is reported in Tsigaridis et al. (2014). 
cThe value range is reported in Textor et al. (2006). 
dThe value range is reported in Liu et al. (2005). 
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Table S2: Statistical summary of linear regression of AERONET AOD on the simulated AOD 6 
from E3SM using Equation (1) in the main text. 7 
 8 
 9 
 10 
 11 
 12 
 13 
 14 
  15 

Region Number of sites Number of site-months r2 

BONA 23 2212 0.93 

TENA 77 5307 0.94 

CEAM - - - 

NHSA - - - 

SHSA 24 1811 0.93 

EURO 82 5353 0.91 

MIDE 23 1687 0.95 

NHAF - - - 

SHAF 17 544 0.89 

BOAS 11 752 0.87 

CEAS 26 1460 0.83 

SEAS 21 1148 0.85 

EQAS 7 345 0.85 

AUST 12 818 0.85 
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