[image: ]Figure 1. (a) Climatological mean (2000–2015) spatial distribution of the BB emissions during the trimester August–October (ASO), based on the QFED inventory; (b) scatterplot of the annually ASO mean AOD values over SA from MERRA‐2 and the models results from BBC and BBD for the period 2000– 2015. Spatial distribution of the ASO climatological mean (2000–2015) AOD (550 nm) for (c) MERRA‐2, (d) BBC, and (e) BBD model runs. The rectangles in the map in (a) indicate regions 1 (black), 2 (red), and 3 (blue), details on the text. 
[image: ]Figure 2. Climatological mean ASO spatial distribution (2000–2015) of 2‐m temperature (°C) from (a) MERRA‐2, (b) BBZ, (c) BBC, and (d) BBD. Mean bias of 2‐m temperature from GEOS‐S2S‐2 relative to MERRA‐2 for (e) BBZ, (f) BBC, and (g) BBD experiments. Correlation between 2‐m temperature anomaly from GEOS‐S2S‐2 and the corresponding MERRA‐2 for (h) BBZ, (i) BBC, and (j) BBD experiments. The correlation plots show only the points with 5%SSL using a two‐sided Student's t test. 

[image: ]Figure 3. Climatological mean ASO spatial distribution (2000–2015) of precipitation (mm/day) from (a) TRMM, (b) BBZ, (c) BBC, and (d) BBD. Mean bias of precipitation from GEOS‐S2S‐2 relative to TRMM for (e) BBZ, (f) BBC, and (g) BBD experiments. Correlation between precipitation anomaly from GEOS‐S2S‐ 2 and the corresponding TRMM for (h) BBZ, (i) BBC, and (j) BBD experiments. The correlation plots show only the points with 5%SSL using a two‐sided Student's t test. 
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Table 1: Correlation (R), bias, and mean square root error (RMSE) computed for 2-meter temperature (°C) predicted anomalies and MERRA-2 over the regions 1, 2, and 3 from all three experiments. The regions are depicted on figure (a).
	
	Region 1
(10S-5N;75-50W)
	Region 2
(15-5S;70-50W)
	Region 3
(35-15S;65-45W)

	
	R
	Bias
	RMSE
	R
	Bias
	RMSE
	R
	Bias
	RMSE

	BBZ
	0.78
	-0.12
	0.71
	0.64
	0.21
	0.99
	0.55
	0.08
	1.42

	BBC
BBD
	0.80
0.80
	-0.19
-0.17
	0.69
0.70
	0.72
0.73
	0.04
0.07
	0.93
0.96
	0.62
0.61
	-0.01
-0.04
	1.46
1.45




Table 2: Correlation (R), bias, and mean square root error (RMSE) for precipitation (mm/day) predicted anomalies and TRMM over the regions 1, 2, and 3 from all three experiments. The regions are depicted on figure (a).
	
	Region 1
(10S-5N;75-50W)
	Region 2
(15-5S;70-50W)
	Region 3
(35-15S;65-45W)

	
	R
	Bias
	RMSE
	R
	Bias
	RMSE
	R
	Bias
	RMSE

	BBZ
	0.58
	52
	55
	0.43
	14
	43
	0.48
	-8
	51

	BBC
BBD
	0.61
0.56
	50
52
	55
56
	0.58
0.52
	-13
-16
	42
43
	0.54
0.58
	-21
-19
	51
50
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