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Description automatically generated with medium confidence]Figure S1. Measured hourly maximum PM2.5 mass concentrations for each PurpleAir sensor and EPA AQS FRM monitor (listed by ID/site number) with dashed lines at 20 g/m3 and gray shaded areas on days NOAA HMS smoke plumes overlap PM2.5 measurements (i.e., illustrating smoke-impacted day criteria “C1”). 


Table S1. Summary statistics for estimated 24-hour average PM2.5 concentrations from OK models with a Bessel fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.77
	9.07
	0.048
	4.18
	5.26
	6.93
	1.65x104

	Summer (JJA)
	133
	3.46
	1.58
	0
	2.51
	3.25
	3.94
	14.0

	Fall (SON)
	134
	3.66
	1.80
	0.058
	2.46
	3.13
	4.45
	14.7

	Winter (DJF)
	86
	3.93x107
	7.09x109
	0
	3.51
	4.46
	5.19
	1.28x1012

	Smoke (C1)
	169
	5.28
	6.86
	0
	3.70
	4.90
	6.51
	1.65x103

	No smoke (C1)
	276
	1.22x107
	3.96x109
	0
	2.53
	3.40
	4.28
	1.28x1012

	Smoke (C2)
	247
	1.36x107
	4.19x109
	0
	3.41
	4.53
	6.18
	1.28x1012

	No smoke (C2)
	198
	3.37
	1.55
	0
	2.34
	3.11
	4.02
	14.0

	Overall
	445
	7.59x106
	3.12x109
	0
	2.84
	3.83
	5.08
	1.28x1012


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). Note: Models predicted values well below 0 g/m3, which are represented as “0” in table. “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.

Table S2. Summary statistics for estimated 24-hour average PM2.5 concentrations from UK models with a Bessel fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	6.33
	124
	0
	4.09
	5.13
	6.90
	2.31x104

	Summer (JJA)
	133
	3.49
	1.69
	0
	2.51
	3.27
	3.98
	17.5

	Fall (SON)
	134
	3.73
	2.06
	0.051
	2.36
	3.23
	4.62
	23.8

	Winter (DJF)
	86
	3.36x107
	6.08x109
	0
	3.38
	4.47
	5.39
	1.10x1012

	Smoke (C1)
	169
	5.65
	91.5
	0
	3.64
	4.81
	6.49
	2.31x104

	No smoke (C1)
	276
	1.04x107
	3.39x109
	0
	2.43
	3.39
	4.34
	1.09x1012

	Smoke (C2)
	247
	1.17x107
	3.59x109
	0
	3.34
	4.50
	6.11
	1.10x1012

	No smoke (C2)
	198
	3.39
	1.65
	0
	2.34
	3.20
	4.05
	17.5

	Overall
	445
	6.50x106
	2.67x107
	0
	2.77
	3.82
	5.13
	1.10x1012


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). Note: Models predicted values well below 0 g/m3, which are represented as “0” in table. “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.
Table S3. Summary statistics for estimated 24-hour average PM2.5 concentrations from OK models with an exponential fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.72
	2.01
	1.34
	4.19
	5.25
	6.87
	13.3

	Summer (JJA)
	133
	3.46
	1.57
	0.001
	2.55
	3.25
	3.95
	12.0

	Fall (SON)
	134
	3.66
	1.80
	0.084
	2.45
	3.16
	4.45
	11.1

	Winter (DJF)
	86
	4.82
	2.30
	0.050
	3.49
	4.44
	5.20
	16.2

	Smoke (C1)
	169
	5.25
	2.17
	0.083
	3.72
	4.90
	6.43
	14.6

	No smoke (C1)
	276
	3.63
	1.77
	0.001
	2.51
	3.40
	4.32
	16.2

	Smoke (C2)
	247
	4.96
	2.20
	0.050
	3.41
	4.51
	6.16
	16.2

	No smoke (C2)
	198
	3.37
	1.54
	0.001
	2.36
	3.09
	4.01
	12.0

	Overall
	445
	4.25
	2.09
	0.001
	2.83
	3.85
	5.10
	16.2


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.


Table S4. Summary statistics for estimated 24-hour average PM2.5 concentrations from UK models with an exponential fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.66
	2.10
	1.33
	4.10
	5.14
	6.90
	14.1

	Summer (JJA)
	133
	3.47
	1.69
	0.001
	2.49
	3.27
	3.97
	17.9

	Fall (SON)
	134
	3.72
	2.05
	0.052
	2.35
	3.23
	4.62
	23.8

	Winter (DJF)
	86
	4.77
	2.39
	0.051
	3.36
	4.46
	5.39
	17.1

	Smoke (C1)
	169
	5.28
	2.35
	0.081
	3.64
	4.80
	6.51
	23.1

	No smoke (C1)
	276
	3.61
	1.83
	0.001
	2.42
	3.38
	4.34
	17.0

	Smoke (C2)
	247
	4.94
	2.35
	0.051
	3.33
	4.49
	6.11
	23.8

	No smoke (C2)
	198
	3.39
	1.64
	0.001
	2.33
	3.20
	4.05
	17.9

	Overall
	445
	4.25
	2.20
	0.001
	2.76
	3.81
	5.13
	23.8


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.


Table S5. Summary statistics for estimated 24-hour average PM2.5 concentrations from OK models with a Gaussian fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	6.80
	197
	0.063
	4.16
	5.33
	6.61
	3.68x104

	Summer (JJA)
	133
	1.42x1012
	2.74x1014
	0
	2.57
	3.31
	3.96
	6.06x1016

	Fall (SON)
	134
	1.47x105
	3.11x107
	0.008
	2.52
	3.17
	4.42
	7.02x109

	Winter (DJF)
	86
	1.78x1034
	3.21x1036
	0
	3.52
	4.44
	5.19
	5.80x1038

	Smoke (C1)
	169
	5.26
	2.70
	0
	3.68
	4.91
	6.49
	197

	No smoke (C1)
	276
	5.53x1033
	1.79x1036
	0
	2.56
	3.41
	4.34
	5.80x1038

	Smoke (C2)
	247
	6.18x1033
	1.89x1036
	0
	3.45
	4.52
	6.17
	5.80x1038

	No smoke (C2)
	198
	9.56x1011
	2.25x1014
	0
	2.38
	3.16
	4.04
	6.06x1016

	Overall
	445
	3.43x1033
	1.41x1036
	0
	2.87
	3.81
	5.12
	5.80x1038


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). Note: Models predicted values well below 0 g/m3, which are represented as “0” in table. “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.

Table S6. Summary statistics for estimated 24-hour average PM2.5 concentrations from UK models with a Gaussian fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	7.34
	311
	0.027
	4.09
	5.14
	6.83
	5.81x104

	Summer (JJA)
	133
	3.22x1014
	6.10x1016
	0
	2.52
	3.31
	4.03
	1.34x1019

	Fall (SON)
	134
	3.81
	5.56
	0.004
	2.38
	3.26
	4.63
	1.12x103

	Winter (DJF)
	86
	5.48x1029
	9.91x1031
	0
	3.39
	4.44
	5.39
	1.79x1034

	Smoke (C1)
	169
	5.32
	3.24
	0.004
	3.63
	4.81
	6.51
	273

	No smoke (C1)
	276
	1.70x1029
	5.52x1031
	0
	2.45
	3.41
	4.39
	1.97x1034

	Smoke (C2)
	247
	1.91x1029
	5.85x1031
	0
	3.36
	4.49
	6.15
	1.79x1034

	No smoke (C2)
	198
	2.16x1014
	5.00x1016
	0
	2.35
	3.25
	4.09
	1.34x1019

	Overall
	445
	1.06x1029
	4.36x1031
	0
	2.80
	3.85
	5.15
	1.79x1034


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). Note: Models predicted values well below 0 g/m3, which are represented as “0” in table. “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.
Table S7. Summary statistics for estimated 24-hour average PM2.5 concentrations from OK models with a linear fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.72
	2.00
	1.30
	4.18
	5.30
	6.93
	14.0

	Summer (JJA)
	133
	3.45
	1.56
	0
	2.53
	3.21
	3.92
	22.7

	Fall (SON)
	134
	3.65
	1.80
	0.070
	2.40
	3.13
	4.44
	10.4

	Winter (DJF)
	86
	4.81
	2.29
	0.748
	3.55
	4.48
	5.16
	17.8

	Smoke (C1)
	169
	5.24
	2.17
	0.070
	3.70
	4.87
	6.47
	14.7

	No smoke (C1)
	276
	3.62
	1.77
	0
	2.53
	3.38
	4.29
	22.7

	Smoke (C2)
	247
	4.96
	2.20
	0.070
	3.38
	4.56
	6.18
	17.8

	No smoke (C2)
	198
	3.35
	1.53
	0
	2.36
	3.10
	4.01
	22.7

	Overall
	445
	4.24
	2.09
	0
	2.83
	3.84
	5.07
	22.7


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.


Table S8. Summary statistics for estimated 24-hour average PM2.5 concentrations from UK models with a linear fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.66
	2.10
	1.27
	4.10
	5.13
	6.92
	14.1

	Summer (JJA)
	133
	3.49
	1.70
	0
	2.51
	3.28
	3.96
	21.0

	Fall (SON)
	134
	3.73
	2.06
	0.050
	2.35
	3.24
	4.63
	23.6

	Winter (DJF)
	86
	4.78
	2.39
	0.359
	3.37
	4.47
	5.41
	18.2

	Smoke (C1)
	169
	5.29
	2.34
	0.125
	3.65
	4.81
	6.53
	23.5

	No smoke (C1)
	276
	3.62
	1.84
	0
	2.43
	3.38
	4.35
	20.9

	Smoke (C2)
	247
	4.95
	2.35
	0.126
	3.34
	4.50
	6.14
	23.6

	No smoke (C2)
	198
	3.39
	1.65
	0
	2.34
	3.21
	4.04
	21.0

	Overall
	445
	4.26
	2.21
	0
	2.77
	3.82
	5.13
	23.6


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.


Table S9. Summary statistics for estimated 24-hour average PM2.5 concentrations from OK models with a nugget fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.74
	2.01
	1.75
	4.30
	5.25
	6.72
	13.2

	Summer (JJA)
	133
	3.47
	1.55
	1.06
	2.56
	3.28
	3.94
	10.2

	Fall (SON)
	125
	3.53
	1.70
	0.273
	2.39
	3.06
	4.26
	9.79

	Winter (DJF)
	86
	4.80
	2.30
	0.683
	3.51
	4.44
	5.17
	13.9

	Smoke (C1)
	164
	5.22
	2.17
	1.20
	3.73
	4.87
	6.46
	13.3

	No smoke (C1)
	272
	3.63
	1.77
	0.272
	2.52
	3.38
	4.30
	13.9

	Smoke (C2)
	238
	4.94
	2.21
	0.683
	3.39
	4.51
	6.04
	13.9

	No smoke (C2)
	198
	3.37
	1.53
	0.273
	2.38
	3.10
	4.04
	10.2

	Overall
	436
	4.23
	2.08
	0.273
	2.87
	3.83
	5.09
	13.9


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.


Table S10. Summary statistics for estimated 24-hour average PM2.5 concentrations from UK models with a nugget fit by meteorological season, by smoke-impacted vs. non-smoke-impacted days, and overall, for the entire study period.
	
	n
	Mean
	SD
	Min.
	Q1
	Median
	Q3
	Max.

	Spring (MAM)
	92
	5.61
	2.11
	1.24
	4.05
	5.08
	6.90
	14.1

	Summer (JJA)
	133
	3.49
	1.67
	0.698
	2.51
	3.28
	3.96
	17.9

	Fall (SON)
	125
	3.53
	1.84
	0.054
	2.29
	3.12
	4.34
	16.8

	Winter (DJF)
	86
	4.72
	2.38
	0.430
	3.33
	4.40
	5.33
	17.2

	Smoke (C1)
	164
	5.19
	2.28
	0.820
	3.59
	4.70
	6.40
	17.9

	No smoke (C1)
	272
	3.58
	1.82
	0.054
	2.40
	3.35
	4.27
	17.2

	Smoke (C2)
	238
	4.86
	2.30
	0.430
	3.28
	4.41
	5.98
	17.2

	No smoke (C2)
	198
	3.39
	1.63
	0.054
	2.33
	3.21
	4.04
	17.9

	Overall
	436
	4.19
	2.15
	0.054
	2.75
	3.77
	5.02
	17.9


All values are reported in g/m3 except for n (the number of estimated, gridded/area-weighted 24-hour average PM2.5 surfaces generated during the measurement period [i.e., of 541 days total]). “C1” and “C2” denote different criteria for identifying smoke-impacted days: “C1” indicates [PM2.5] ≥ 20 g/m3 for at least one hour within a 24-hour period or a NOAA HMS smoke plume overlapped a PurpleAir sensor or EPA monitor; “C2” shows an OBA for sugarcane crop management was administered within the EAA. Spatial resolution is 2 km per grid cell.



[image: ][image: ][image: ][image: ][image: ]
Figure S2. Estimated 24-hour average PM2.5 concentrations using OK on smoke-impacted days. November 25th, 2025 represents the “smoke-impacted” designation under both “C1” and “C2” criteria.
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Figure S3. Estimated 24-hour average PM2.5 concentrations using UK on smoke-impacted days. November 25th, 2025 represents the “smoke-impacted” designation under both “C1” and “C2” criteria.
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Figure S4. Estimated 24-hour average PM2.5 concentrations using OK on non-smoke-impacted days. June 30th, 2024 represents the “non-smoke-impacted” designation both “C1” and “C2” criteria.
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Figure S5. Estimated 24-hour average PM2.5 concentrations using UK on non-smoke-impacted days. June 30th, 2024 represents the “non-smoke-impacted” designation both “C1” and “C2” criteria.
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Figure S6. Variograms for OK models by fit.  Select days (with high LOOCV R2 and low LOOCV RMSE and MAE values) were chosen to represent models/fits.
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Figure S7. Variograms for UK models by fit.  Select days (with high LOOCV R2 and low LOOCV RMSE and MAE values) were chosen to represent models/fits.
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Figure S8. Measured vs. predicted PM2.5 concentrations for the entire study period by model and fit with 95% confidence intervals. X- and Y- axes were scaled for readability and exclude values over 40 g/m3.
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Figure S9. Distributions of LOOCV R2 values for IDW and OK models by fit function shown as density plots (in pink) and by date (below) for the entire measurement period with blue trendline.
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Figure S10. Distributions of LOOCV R2 values for IDW and UK models by fit function shown as density plots (in pink) and by date (below) for the entire measurement period with blue trendline. 
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