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Table S1. Selected municipalities, geographic location, and climate variable obtained.
	Municipality
	UF
	Latitude
	Longitude
	Variable

	Bagé
	RS
	-31.31
	-54.12
	Air temperature

	Bento Gonçalves
	RS
	-29.16
	-51.53
	Air temperature

	Bom Jesus
	RS
	-28.67
	-50.44
	Air temperature

	Caxias do Sul
	RS
	-29.20
	-51.19
	Air temperature

	Cruz Alta
	RS
	-28.63
	-53.61
	Air temperature

	Encruzilhada do Sul
	RS
	-30.54
	-52.52
	Air temperature

	Iraí
	RS
	-27.19
	-53.25
	Air temperature

	Passo Fundo
	RS
	-28.23
	-52.41
	Air temperature

	Pelotas
	RS
	-31.78
	-52.42
	Air temperature

	Porto Alegre
	RS
	-30.05
	-51.17
	Air temperature

	Rio Grande
	RS
	-32.08
	-52.17
	Air temperature

	Santa Maria
	RS
	-29.72
	-53.72
	Air temperature

	São Luiz Gonzaga
	RS
	-28.42
	-54.96
	Air temperature

	Torres
	RS
	-29.35
	-49.72
	Air temperature

	Triunfo
	RS
	-29.87
	-51.38
	Air temperature

	Uruguaiana
	RS
	-29.84
	-57.08
	Air temperature

	Alto Uruguai
	RS
	-27.30
	-54.14
	Rainfall

	Antônio Prado
	RS
	-28.85
	-51.28
	Rainfall

	Cacequi
	RS
	-29.88
	-54.83
	Rainfall

	Cachoeira Santa Cecília
	RS
	-29.20
	-55.48
	Rainfall

	Camisas
	RS
	-29.11
	-50.19
	Rainfall

	Canguçu
	RS
	-31.40
	-52.67
	Rainfall

	Carazinho
	RS
	-28.29
	-52.72
	Rainfall

	Colônia Xadrez
	RS
	-28.19
	-52.75
	Rainfall

	Conceição
	RS
	-28.46
	-53.97
	Rainfall

	Dom Pedrito
	RS
	-30.98
	-54.68
	Rainfall

	Dona Francisca
	RS
	-29.62
	-53.35
	Rainfall

	Encantado
	RS
	-29.24
	-51.86
	Rainfall

	Erebango
	RS
	-27.85
	-52.30
	Rainfall

	Ernesto Alves
	RS
	-29.37
	-54.74
	Rainfall

	Garruchos
	RS
	-28.19
	-55.64
	Rainfall

	Giruá
	RS
	-28.05
	-54.36
	Rainfall

	Ilópolis
	RS
	-28.93
	-52.13
	Rainfall

	Jaguari
	RS
	-29.51
	-54.68
	Rainfall

	Lavras do Sul
	RS
	-30.82
	-53.90
	Rainfall

	Linha Cescon
	RS
	-27.81
	-53.03
	Rainfall

	Nova Palmira
	RS
	-29.34
	-51.19
	Rainfall

	Paim Filho
	RS
	-27.71
	-51.74
	Rainfall

	Paraíso
	RS
	-31.23
	-53.90
	Rainfall

	Passo da Guarda Ceee
	RS
	-30.91
	-52.46
	Rainfall

	Passo do Mendonça
	RS
	-31.00
	-52.05
	Rainfall

	Passo do Prata
	RS
	-28.88
	-51.45
	Rainfall

	Passo do Sarmento
	RS
	-28.21
	-55.32
	Rainfall

	Passo Faxinal
	RS
	-28.29
	-53.78
	Rainfall

	Passo Major Zeferino
	RS
	-28.73
	-54.65
	Rainfall

	Passo Migliavaca
	RS
	-28.62
	-51.87
	Rainfall

	Passo São José
	RS
	-30.89
	-52.25
	Rainfall

	Passo Tainhas
	RS
	-28.87
	-50.46
	Rainfall

	Passo Viola
	RS
	-28.21
	-54.60
	Rainfall

	Plano Alto
	RS
	-29.77
	-56.52
	Rainfall

	Porto Lucena
	RS
	-27.85
	-55.02
	Rainfall

	Porto Tarumã
	RS
	-30.93
	-52.94
	Rainfall

	Prata
	RS
	-28.76
	-51.63
	Rainfall

	Rosário do Sul
	RS
	-30.25
	-54.92
	Rainfall

	Sananduva
	RS
	-27.98
	-51.78
	Rainfall

	Santa Clara do Ingaí
	RS
	-28.73
	-53.19
	Rainfall

	Santo Augusto
	RS
	-27.85
	-53.78
	Rainfall

	São Lourenço do Sul
	RS
	-31.37
	-51.99
	Rainfall

	Seca
	RS
	-29.07
	-50.97
	Rainfall

	Serra do Pinto
	RS
	-29.38
	-50.18
	Rainfall

	Três de Maio
	RS
	-27.78
	-54.24
	Rainfall

	Vila Três Passos
	RS
	-28.48
	-52.37
	Rainfall

	Aragarças
	GO
	-15.90
	-52.25
	Air temperature

	Catalão
	GO
	-18.17
	-47.96
	Air temperature

	Goiás
	GO
	-15.94
	-50.14
	Air temperature

	Goiânia
	GO
	-16.67
	-49.26
	Air temperature

	Formosa
	GO
	-15.55
	-47.34
	Air temperature

	Goiânia
	GO
	-16.67
	-49.26
	Rainfall

	Inhumas
	GO
	-16.37
	-49.49
	Rainfall
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Figure S1. Observed soybean yield (A) and soybean yield adjusted to remove technological effects (B) for the municipality of Bagé, Rio Grande do Sul, Brazil, during the period from 1974 to 1990.


Table S2. Minimum and maximum limits (kg ha-1) for the high and low-yield groups of rice, common bean, and soybean crops during the periods 1974 - 1990 and 1991 - 2019.
	Yield
	Low
	High

	1974 - 1990

	Crop
	Minimum limit (kg ha-1)
	Maximum limit (kg ha-1)
	Minimum limit (kg ha-1)
	Maximum limit (kg ha-1)

	Rice
	3,769
	4,338
	4,344
	8,139

	Common bean
	31
	630
	631
	2,215

	Soybean
	131
	1,112
	1,113
	2,424

	1991 - 2019

	Rice
	5,990
	7,170
	7,557
	11,021

	Common bean
	833
	1,467
	1,928
	5,731

	Soybean
	1,605
	2,737
	2,739
	7,879





Table S3. Training accuracy of the Random Forest classification models for rice, common bean, and soybean crops during the periods 1974 - 1990 and 1991 - 2019.
	Crop
	 1974 - 1990
	1991 - 2019

	Rice
	0.74
	0.80

	Common bean
	0.81
	0.79

	Soybean
	0.68
	0.76







[image: ]
Figure S2. Distribution of rice (A and B), common bean (C and D), and soybean (E and F) yields during the periods 1974 - 1990 (A, C, and E) and 1991 - 2019 (B, D, and F), categorized into high and low-yield groups using the K-means algorithm.
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