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Table S1. The averaged daily rainfall (mm 24hr-1) of FFBB and FF for strong and weak 
convections during fire periods over the Sumatra region (r1) and Borneo region (r2). 
Parentheses in the third column show the difference in percentage of FFBB to FF (i.e. 
(FFBB-FF)/FF × 100%).  

Rainfall  
(mm 3hr-1) FF in r1 FFBB in r1 FF in r2 FFBB in r2 

Strong convection 
(>1.25 mm 3hr-1) 15.40±6.09 15.51±6.21 (+0.7%) 16.64±5.57 16.63±4.61 (-0.1%) 

Weak convection 
(<1.25 mm 3hr-1) 6.28±2.09 6.47±2.23 (+3.0%) 4.05±3.06 4.57±3.17 (+12.7%) 
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Figure S1. Time series of domain-averaged monthly PM2.5 emission (Tg yr-1) from 
FINNv1.5 and precipitation rates (mm day-1) from TRMM from 2002 to 2008. 
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Figure S2. Time series of daily FINNv1.5 fire counts of two study regions based on 
domain 2 resolution (5 km) from June 1 to September 30, 2018. 
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Figure S3. (a) Sounding profile observed at Medan, Indonesia (98.68° E, 3.56° N) at 00 
UTC on 11 August 2008. (b) Modeled sounding profile in FFBB at the same location and 
time as (a).    

−40 −30 −20 −10 0 10 20 30 40

100

200

300

400

500

600

700

800

900

1000 0.4 1 2 4 7 10 16 24 32 40g/kg69 m

753 m

1487 m

3121 m

5830 m

7530 m

9630 m

10900 m

12380 m

14160 m

16580 m
SLAT 3.56
SLON 98.68
SELV 25.00
SHOW −3.92
LIFT −3.35
LFTV −3.71
SWET 251.3
KINX 38.20
CTOT 24.10
VTOT 25.70
TOTL 49.80
CAPE 872.3
CAPV 973.0
CINS −85.6
CINV −84.8
EQLV 251.6
EQTV 251.3
LFCT 814.8
LFCV 817.7
BRCH 1413.
BRCV 1576.
LCLT 293.8
LCLP 935.7
MLTH 299.5
MLMR 16.76
THCK 5761.
PWAT 57.95

00Z 11 Aug 2008 University of Wyoming

96035 WIMM Medan

−40 −30 −20 −10 0 10 20 30 40

100

200

300

400

500

600

700

800

900

1000 0.4 1 2 4 7 10 16 24 32 40g/kg69 m

753 m

1487 m

3121 m

5830 m

7530 m

9630 m

10900 m

12380 m

14160 m

16580 m
SLAT 3.56
SLON 98.68
SELV 25.00
SHOW −3.92
LIFT −3.35
LFTV −3.71
SWET 251.3
KINX 38.20
CTOT 24.10
VTOT 25.70
TOTL 49.80
CAPE 872.3
CAPV 973.0
CINS −85.6
CINV −84.8
EQLV 251.6
EQTV 251.3
LFCT 814.8
LFCV 817.7
BRCH 1413.
BRCV 1576.
LCLT 293.8
LCLP 935.7
MLTH 299.5
MLMR 16.76
THCK 5761.
PWAT 57.95

00Z 11 Aug 2008 University of Wyoming

96035 WIMM Medan

(b) 

(a) 



	   6	  

	  
Figure S4. (a) Sounding profile observed at Medan, Indonesia (98.68° E, 3.56° N) at 00 
UTC on 20 August 2008. (b) Modeled sounding profile in FFBB at the same location and 
time as (a).    
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Figure S5. (a) Sounding profile observed at Medan, Indonesia (98.68° E, 3.56° N) at 12 
UTC on 23 September 2008. (b) Modeled sounding profile in FFBB at the same location 
and time as (a).    
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Figure S6. (a) Sounding profile observed at Bintulu Airport, Malaysia (113.03° E, 3.20° 
N) at 12 UTC on 05 August 2008. (b) Modeled sounding profile in FFBB at the same 
location and time as (a).    

	  

−40 −30 −20 −10 0 10 20 30 40

100

200

300

400

500

600

700

800

900

1000 0.4 1 2 4 7 10 16 24 32 40g/kg60 m

753 m

1494 m

3143 m

5860 m

7580 m

9680 m

10950 m

12430 m

14230 m

16590 m
SLAT 3.20
SLON 113.03
SELV 5.00
SHOW −0.57
LIFT −6.58
LFTV −7.45
SWET 197.0
KINX 30.70
CTOT 19.70
VTOT 25.70
TOTL 45.40
CAPE 4022.
CAPV 4326.
CINS −22.4
CINV −9.72
EQLV 111.8
EQTV 111.4
LFCT 850.3
LFCV 881.2
BRCH 33150
BRCV 35655
LCLT 297.5
LCLP 940.5
MLTH 302.8
MLMR 21.02
THCK 5800.
PWAT 56.14

12Z 05 Aug 2008 University of Wyoming

96441 WBGB Bintulu

−40 −30 −20 −10 0 10 20 30 40

100

200

300

400

500

600

700

800

900

1000 0.4 1 2 4 7 10 16 24 32 40g/kg60 m

753 m

1494 m

3143 m

5860 m

7580 m

9680 m

10950 m

12430 m

14230 m

16590 m
SLAT 3.20
SLON 113.03
SELV 5.00
SHOW −0.57
LIFT −6.58
LFTV −7.45
SWET 197.0
KINX 30.70
CTOT 19.70
VTOT 25.70
TOTL 45.40
CAPE 4022.
CAPV 4326.
CINS −22.4
CINV −9.72
EQLV 111.8
EQTV 111.4
LFCT 850.3
LFCV 881.2
BRCH 33150
BRCV 35655
LCLT 297.5
LCLP 940.5
MLTH 302.8
MLMR 21.02
THCK 5800.
PWAT 56.14

12Z 05 Aug 2008 University of Wyoming

96441 WBGB Bintulu

(b) 

(a) 



	   9	  

	  
Figure S7. (a) Sounding profile observed at Bintulu Airport, Malaysia (113.03° E, 3.20° 
N) at 12 UTC on 17 September 2008. (b) Modeled sounding profile in FFBB at the same 
location and time as (a).    
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Figure	  S8.	  The mean differences in percentage of FFBB to FF (i.e. (FFBB-FF)/FF × 
100%) over strong and weak convective events during the fire periods in (a) the Sumatra 
region (r1) and (b) the Borneo region (r2). Qc, Qi, Qr, Qs and Qg represents cloud, ice, 
rain, snow, and graupel mass concentration, respectively.  Qnc, Qni, Qnr, Qns and Qng 
means number concentration for each hydrometeor.	  
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