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Table S1.  Datasets Used in this Study Along with their Sources.
	Data
	Description 
	Source
	URL

	Precipitation 
	Monthly precipitation on a 0.5° × 0.5° grid (NCDF), 1901–2018. 
	Climate Research Unit (CRU) TS V 4.03 [1]
	https://crudata.uea.ac.uk/cru/data/hrg/

	Temperature
	Monthly temperature on a 0.5° × 0.5° grid (NCDF), 1901–2018. 
	Climate Research Unit (CRU) TS V 4.03 [1]
	https://crudata.uea.ac.uk/cru/data/hrg/

	Potential Evapotranspiration 
	Monthly potential evapotranspiration on a 0.5° × 0.5° grid (NCDF), 1901–2018
	Climate Research Unit (CRU) TS V 4.03 [1]
	https://crudata.uea.ac.uk/cru/data/hrg/ 

	Climate Classification
	World Map of Köppen-Geiger Climate Classification at 1 km resolution (raster)
	Present and future Köppen-Geiger climate classification maps [2]
	https://figshare.com/articles/Present_and_future_K_ppen-Geiger_climate_classification_maps_at_1-km_resolution/6396959/2

	Cropland
	Cropland Data Layer (CDL), agricultural land cover over the Continental United States at 30 meters resolution for 2019. Raster on a 30m x 30m grid.
	USDA National Agricultural Statistics Service (NASS) [3]
	https://www.nass.usda.gov/Research_and_Science/Cropland/Release/index.php













Table S2. Risk of Agriculture Drought using SSMI3 and Standardized Meteorological Fluxes.
	Agricultural Drought Risk
	Annual
	Summer
	Winter

	
	Min
	Median
	Mean
	Max
	Min
	Median
	Mean
	Max
	Min
	Median
	Mean
	Max

	Standardized Precipitation

	SSMI3 ≤ −0.8|P ≤ −0.8
	0.328
	0.445
	0.443
	0.550
	0.490
	0.581
	0.583
	0.653
	0.214
	0.344
	0.343
	0.462

	SSMI3 ≤ −0.8|P > −0.8
	0.093
	0.121
	0.122
	0.148
	0.056
	0.078
	0.079
	0.120
	0.155
	0.194
	0.196
	0.252

	SSMI3 ≤ −1.3|P ≤ −1.3
	0.166
	0.329
	0.332
	0.540
	0.362
	0.505
	0.513
	0.694
	0.082
	0.230
	0.233
	0.424

	SSMI3 ≤ −1.3|P > −1.3
	0.040
	0.057
	0.056
	0.073
	0.021
	0.040
	0.039
	0.058
	0.087
	0.104
	0.107
	0.133

	SSMI3 ≤ −1.6|P ≤ −1.6
	0.085
	0.262
	0.267
	0.505
	0.269
	0.492
	0.493
	0.729
	0.034
	0.172
	0.177
	0.392

	SSMI3 ≤ −1.6|P > −1.6
	0.017
	0.033
	0.032
	0.049
	0.012
	0.025
	0.025
	0.040
	0.053
	0.069
	0.069
	0.085

	SSMI3 ≤ −2.0|P ≤ −2.0
	0.024
	0.159
	0.173
	0.366
	0.180
	0.443
	0.441
	0.673
	0.005
	0.101
	0.109
	0.284

	SSMI3 ≤ −2.0|P > −2.0
	0.006
	0.014
	0.014
	0.025
	0.005
	0.011
	0.012
	0.023
	0.021
	0.036
	0.035
	0.045

	Standardized PET

	SSMI3 ≤ −0.8|PET > 0.8
	0.293
	0.390
	0.378
	0.494
	0.363
	0.479
	0.472
	0.562
	0.229
	0.313
	0.317
	0.426

	SSMI3 ≤ −0.8|PET ≤ 0.8
	0.115
	0.158
	0.156
	0.186
	0.096
	0.139
	0.136
	0.162
	0.155
	0.212
	0.211
	0.249

	SSMI3 ≤ −1.3|PET > 1.3
	0.133
	0.231
	0.228
	0.377
	0.220
	0.328
	0.333
	0.455
	0.092
	0.178
	0.182
	0.280

	SSMI3 ≤ −1.3|PET ≤ 1.3
	0.058
	0.075
	0.075
	0.097
	0.054
	0.073
	0.072
	0.091
	0.090
	0.115
	0.116
	0.139

	SSMI3 ≤ −1.6|PET > 1.6
	0.060
	0.142
	0.147
	0.256
	0.144
	0.256
	0.261
	0.405
	0.035
	0.103
	0.116
	0.218

	SSMI3 ≤ −1.6|PET ≤ 1.6
	0.029
	0.043
	0.043
	0.061
	0.030
	0.044
	0.045
	0.065
	0.058
	0.076
	0.075
	0.092

	SSMI3 ≤ −2.0|PET > 2.0
	0.009
	0.050
	0.062
	0.191
	0.045
	0.161
	0.171
	0.325
	0.005
	0.038
	0.056
	0.185

	SSMI3 ≤ −2.0|PET ≤ 2.0
	0.008
	0.018
	0.018
	0.029
	0.009
	0.020
	0.020
	0.038
	0.024
	0.038
	0.037
	0.051

	Standardized AWD

	SSMI3 ≤ −0.8|AWD ≤ −0.8
	0.329
	0.445
	0.444
	0.550
	0.491
	0.582
	0.585
	0.656
	0.214
	0.344
	0.344
	0.463

	SSMI3 ≤ −0.8|AWD > −0.8
	0.092
	0.121
	0.122
	0.147
	0.055
	0.078
	0.079
	0.119
	0.154
	0.194
	0.196
	0.252

	SSMI3 ≤ −1.3|AWD ≤ −1.3
	0.166
	0.330
	0.332
	0.541
	0.363
	0.504
	0.514
	0.692
	0.082
	0.230
	0.233
	0.425

	SSMI3 ≤ −1.3|AWD > −1.3
	0.041
	0.057
	0.056
	0.073
	0.021
	0.040
	0.039
	0.057
	0.087
	0.105
	0.107
	0.133

	SSMI3 ≤ −1.6|AWD ≤ −1.6
	0.084
	0.261
	0.267
	0.504
	0.268
	0.492
	0.493
	0.725
	0.034
	0.173
	0.176
	0.391

	SSMI3 ≤ −1.6|AWD > −1.6
	0.018
	0.033
	0.032
	0.049
	0.013
	0.025
	0.025
	0.040
	0.053
	0.069
	0.069
	0.086

	SSMI3 ≤ −2.0|AWD ≤ −2.0
	0.024
	0.157
	0.171
	0.359
	0.178
	0.435
	0.439
	0.673
	0.006
	0.098
	0.107
	0.278

	SSMI3 ≤ −2.0|AWD > −2.0
	0.006
	0.014
	0.014
	0.025
	0.005
	0.012
	0.012
	0.024
	0.021
	0.036
	0.035
	0.045






Table S3. Risk of Agriculture Drought using SSMI6 and Standardized Meteorological Fluxes.
	Agricultural Drought Risk
	Annual
	Summer
	Winter

	
	Min
	Median
	Mean
	Max
	Min
	Median
	Mean
	Max
	Min
	Median
	Mean
	Max

	Standardized Precipitation

	SSMI6 ≤ −0.8|P ≤ −0.8
	0.296
	0.408
	0.411
	0.529
	0.449
	0.534
	0.531
	0.605
	0.195
	0.324
	0.324
	0.447

	SSMI6 ≤ −0.8|P > −0.8
	0.110
	0.147
	0.149
	0.185
	0.094
	0.122
	0.122
	0.154
	0.154
	0.201
	0.203
	0.269

	SSMI6 ≤ −1.3|P ≤ −1.3
	0.152
	0.296
	0.303
	0.504
	0.295
	0.441
	0.448
	0.632
	0.068
	0.218
	0.220
	0.411

	SSMI6 ≤ −1.3|P > −1.3
	0.061
	0.076
	0.077
	0.092
	0.042
	0.065
	0.063
	0.080
	0.083
	0.108
	0.110
	0.143

	SSMI6 ≤ −1.6|P ≤ −1.6
	0.079
	0.239
	0.244
	0.477
	0.203
	0.406
	0.403
	0.633
	0.026
	0.166
	0.167
	0.383

	SSMI6 ≤ −1.6|P > −1.6
	0.032
	0.048
	0.048
	0.063
	0.022
	0.041
	0.040
	0.057
	0.060
	0.072
	0.073
	0.092

	SSMI6 ≤ −2.0|P ≤ −2.0
	0.022
	0.148
	0.162
	0.372
	0.104
	0.328
	0.322
	0.540
	0.004
	0.094
	0.100
	0.296

	SSMI6 ≤ −2.0|P > −2.0
	0.012
	0.022
	0.022
	0.034
	0.009
	0.019
	0.020
	0.031
	0.028
	0.040
	0.039
	0.048

	Standardized PET

	SSMI6 ≤ −0.8|PET > 0.8
	0.277
	0.359
	0.357
	0.465
	0.349
	0.462
	0.450
	0.549
	0.191
	0.291
	0.291
	0.392

	SSMI6 ≤ −0.8|PET ≤ 0.8
	0.132
	0.177
	0.177
	0.213
	0.120
	0.168
	0.165
	0.191
	0.173
	0.215
	0.218
	0.261

	SSMI6 ≤ −1.3|PET > 1.3
	0.127
	0.218
	0.218
	0.365
	0.211
	0.308
	0.309
	0.465
	0.067
	0.161
	0.167
	0.290

	SSMI6 ≤ −1.3|PET ≤ 1.3
	0.072
	0.093
	0.092
	0.113
	0.067
	0.090
	0.089
	0.113
	0.097
	0.118
	0.119
	0.146

	SSMI6 ≤ −1.6|PET > 1.6
	0.059
	0.141
	0.145
	0.269
	0.129
	0.225
	0.228
	0.378
	0.021
	0.098
	0.112
	0.227

	SSMI6 ≤ −1.6|PET ≤ 1.6
	0.040
	0.056
	0.056
	0.073
	0.040
	0.057
	0.056
	0.077
	0.061
	0.079
	0.078
	0.094

	SSMI6 ≤ −2.0|PET > 2.0
	0.011
	0.057
	0.069
	0.205
	0.041
	0.119
	0.126
	0.278
	0.003
	0.030
	0.071
	0.215

	SSMI6 ≤ −2.0|PET ≤ 2.0
	0.013
	0.025
	0.025
	0.037
	0.015
	0.026
	0.026
	0.043
	0.027
	0.041
	0.040
	0.053

	Standardized AWD

	SSMI6 ≤ −0.8|AWD ≤ −0.8
	0.296
	0.409
	0.411
	0.529
	0.450
	0.535
	0.532
	0.606
	0.194
	0.324
	0.324
	0.447

	SSMI6 ≤ −0.8|AWD > −0.8
	0.110
	0.146
	0.149
	0.185
	0.093
	0.122
	0.121
	0.153
	0.154
	0.200
	0.203
	0.269

	SSMI6 ≤ −1.3|AWD ≤ −1.3
	0.151
	0.295
	0.303
	0.506
	0.295
	0.441
	0.448
	0.631
	0.067
	0.218
	0.219
	0.410

	SSMI6 ≤ −1.3|AWD > −1.3
	0.060
	0.076
	0.077
	0.092
	0.042
	0.064
	0.063
	0.080
	0.083
	0.107
	0.110
	0.143

	SSMI6 ≤ −1.6|AWD ≤ −1.6
	0.079
	0.239
	0.243
	0.476
	0.203
	0.403
	0.402
	0.630
	0.025
	0.167
	0.166
	0.382

	SSMI6 ≤ −1.6|AWD > −1.6
	0.033
	0.048
	0.048
	0.063
	0.022
	0.041
	0.040
	0.057
	0.060
	0.073
	0.073
	0.092

	SSMI6 ≤ −2.0|AWD ≤ −2.0
	0.023
	0.148
	0.160
	0.363
	0.103
	0.321
	0.320
	0.539
	0.004
	0.092
	0.099
	0.288

	SSMI6 ≤ −2.0|AWD > −2.0
	0.012
	0.022
	0.022
	0.034
	0.009
	0.019
	0.020
	0.031
	0.028
	0.040
	0.039
	0.048
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[bookmark: _Hlk49020709]Figure S1. P-P Plot of SSMI3-P for Winter Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
[image: A close up of a map

Description automatically generated]
[bookmark: _Hlk49023305]Figure S2. P-P Plot of the SSMI3-P for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S3. P-P Plot of SSMI3-PET for Summer Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S4.  P-P Plot of SSMI3-PET for Winter Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S5. P-P Plot of SSMI3-PET for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S6. P-P Plot of SSMI3-AWD for Summer Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S7. P-P Plot of SSMI3-AWD for Winter Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S8. P-P Plot of SSMI3-AWD for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S9. P-P Plot of SSMI6-P for Summer Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S10. P-P Plot of SSMI6-P for Winter Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S11. P-P Plot of SSMI6-P for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S12. P-P Plot of SSMI6-PET for Summer Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S13. P-P Plot of SSMI6-PET for Winter Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S14. P-P Plot of SSMI6-PET for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S15. P-P Plot of SSMI6-AWD for Summer Months to Visually Evaluate Goodness of Fit (GOF) of KDE.
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Figure S16. P-P Plot of SSMI6-AWD for Winter Months to Visually Evaluate Goodness of Fit (GOF) of.
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Figure S17.  P-P Plot of SSMI6-AWD for Annual Timescale to Visually Evaluate Goodness of Fit (GOF) of KDE.
[image: A picture containing screenshot

Description automatically generated]
Figure S18. Bivariate Relationship between SSMI3-P using KDE for Winter Months.
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Figure S19. Bivariate Relationship between SSMI3-P using KDE for Annual Timescale.
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Figure S20. Bivariate Relationship between SSMI6-P using KDE for Summer Months.
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Figure S21. Bivariate Relationship between SSMI6-P using KDE for Winter Months.
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Figure S22. Bivariate Relationship between SSMI6-P using KDE for Annual timescale.
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Figure S23. Risk of Severe Agriculture Drought or Higher using SSMI3 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S24. Risk of Extreme Agriculture Drought or Higher using SSMI3 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S25. Risk of Exceptional Agriculture Drought or Higher using SSMI3 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S26. Risk of Severe Agriculture Drought or Higher using SSMI6 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S27. Risk of Extreme Agriculture Drought or Higher using SSMI6 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S28. Risk of Exceptional Agriculture Drought or Higher using SSMI6 Given Standardized Precipitation being under (left panel) and no under (Right Panel).
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Figure S29. Bivariate Distribution of SSMI3-PET for Winter at Six Representative Stations.
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Figure S30. Bivariate Distribution of SSMI3-PET for Annual timescale at Six Representative Stations.
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Figure S31. Bivariate Distribution of SSMI6-PET for Summer at Six Representative Stations.
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Figure S32. Bivariate Distribution of SSMI6-PET for Winter at Six Representative Stations.
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Figure S33. Bivariate Distribution of SSMI6-PET for Annual Timescale at Six Representative Stations.
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Figure S34. SSMI3 Risks of Severe or Higher Agricultural Droughts under Standardized PET being at Severe or Higher (left panel) and Lower than Severe (Right Panel) Conditions.
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Figure S35. SSMI3 Risks of Extreme or Higher Agricultural Droughts under Standardized PET being at Extreme or Higher (left panel) and Lower than Extreme (Right Panel) Conditions.
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[bookmark: _Hlk49026099]Figure S36. SSMI3 Risks of Exceptional or Higher Agricultural Droughts under Standardized PET being at Exceptional or Higher (left panel) and Lower than Exceptional (Right Panel) Conditions.
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Figure S37.  SSMI6 Risks of Severe or Higher Agricultural Droughts under Standardized PET being at Severe or Higher (left panel) and Lower than Severe (Right Panel) Conditions.
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Figure S38. SSMI6 Risks of Extreme or Higher Agricultural Droughts under Standardized PET being at Extreme or Higher (left panel) and Lower than Extreme (Right Panel) Conditions.
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Figure S39. SSMI6 Risks of Exceptional or Higher Agricultural Droughts under Standardized PET being at Exceptional or Higher (left panel) and Lower than Exceptional (Right Panel) Conditions.
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Figure S40. Bivariate Distribution of SSMI3 and Standardized AWD for Winter at Six Representative Stations.
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Figure S41. Bivariate Distribution of SSMI3 and Standardized AWD for Annual Timescale at Six Representative Stations.
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Figure S42. Bivariate Distribution of SSMI6 and Standardized AWD for Summer at Six Representative Stations.
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Figure S43. Bivariate Distribution of SSMI3 and Standardized AWD for Winter at Six Representative Stations.
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Figure S44. Bivariate Distribution of SSMI6 and Standardized AWD for Annual Timescale at Six Representative Stations.
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Figure S45. Agricultural Drought Risk based on SSMI3 Given Dry (AWD ≤ −1.3) and Not Dry (AWD > −1.3) Atmospheric Water States.
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Figure S46. Agricultural Drought Risk based on SSMI3 Given Dry (AWD ≤ −1.6) and Not Dry (AWD > −1.6) Atmospheric Water States.
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Figure S47. Agricultural Drought Risk based on SSMI3 Given Dry (AWD ≤ −2.0) and Not Dry (AWD > −2.0) Atmospheric Water States.
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Figure S48. Agricultural Drought Risk based on SSMI6 Given Dry (AWD ≤ −1.3) and Not Dry (AWD > −1.3) Atmospheric Water States.
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Figure S49. Agricultural Drought Risk based on SSMI6 Given Dry (AWD ≤ −1.6) and Not Dry (AWD > −1.6) Atmospheric Water States.
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Figure S50. Agricultural Drought Risk based on SSMI6 Given Dry (AWD ≤ −2.0) and Not Dry (AWD > −2.0) Atmospheric Water States.
[image: A picture containing sitting, table

Description automatically generated]
Figure S51. Agricultural Drought Risk based on SSMI3 and—(a) Precipitation, (b) PET, and (c) AWD.
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[bookmark: _GoBack]Figure S52. Agricultural Drought Risk based on SSMI6 and—(a) Precipitation, (b) PET, and (c) AWD.
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