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Table S1 Carbon footprint composition from 2008 to 2022 (kg CO2-eq·ha-1)

	Year
	Irrigation electricity
	Fertilizer
	Pesticide
	Diesel
	Agricultural film
	Rice seed
	CFindirect
	CFdirect (CH4)
	CFs

	2008
	1907.17
	581.92
	870.06
	235.90
	678.56
	110.68
	4384.29
	4623.56
	9007.85

	2009
	1932.81
	581.92
	908.98
	240.65
	703.78
	110.68
	4478.82
	4622.86
	9101.68

	2010
	1904.58
	581.92
	851.60
	253.67
	708.79
	110.68
	4411.25
	4621.23
	9032.48

	2011
	1953.28
	581.92
	826.86
	270.03
	735.40
	110.68
	4478.16
	4618.54
	9096.70

	2012
	1998.78
	581.92
	817.75
	272.75
	770.72
	110.68
	4552.60
	4621.14
	9173.74

	2013
	1949.77
	581.92
	753.10
	278.42
	716.91
	110.68
	4390.79
	4600.10
	8990.89

	2014
	1942.94
	581.92
	731.68
	279.50
	733.33
	110.68
	4380.05
	4581.55
	8961.60

	2015
	1942.74
	581.92
	686.10
	266.82
	740.22
	110.68
	4328.48
	4580.12
	8908.61

	2016
	2033.56
	581.92
	658.04
	275.02
	728.44
	110.68
	4387.66
	4597.99
	8985.65

	2017
	1848.35
	581.92
	562.91
	249.78
	626.24
	110.68
	3979.88
	4862.52
	8842.40

	2018
	1842.94
	581.92
	537.54
	242.31
	603.91
	110.68
	3919.31
	4873.46
	8792.77

	2019
	1938.44
	581.92
	527.81
	247.32
	584.21
	110.68
	3990.37
	4888.69
	8879.06

	2020
	1957.19
	581.92
	508.03
	244.97
	578.17
	110.68
	3980.96
	4904.86
	8885.82

	2021
	1976.95
	581.92
	495.22
	244.51
	572.53
	110.68
	3981.81
	4913.41
	8895.22

	2022
	2005.85
	581.92
	469.57
	241.73
	567.97
	110.68
	3977.72
	4906.08
	8883.80

	
	
	
	
	
	
	
	
	
	

	Average
	1942.36
	581.92
	680.35
	256.23
	669.94
	110.68
	
	4728.04
	8959.32

	Ratio
	21.68%
	6.50%
	7.59%
	2.86%
	7.48%
	1.24%
	
	52.77%
	100%


Table S2 Carbon cost and carbon efficiency from 2008 to 2022

	Year
	CFindirect
 (kg CO2-eq·ha-1)
	CFdirect (CH4)
 (kg CO2-eq·ha-1)
	CFs
 (kg CO2-eq·ha-1)
	P (Yield)
(kg·ha-1)
	Carbon cost
(kg CO2-eq·kg-1)
	Carbon efficiency
[kg·(kg CO2-eq)-1]

	2008
	4384.29
	4623.56
	9007.85
	7508.82
	1.20
	0.83

	2009
	4478.82
	4622.86
	9101.68
	7750.21
	1.17
	0.85

	2010
	4411.25
	4621.23
	9032.48
	7784.15
	1.16
	0.86

	2011
	4478.16
	4618.54
	9096.70
	7643.18
	1.19
	0.84

	2012
	4552.60
	4621.14
	9173.74
	8183.70
	1.12
	0.89

	2013
	4390.79
	4600.10
	8990.89
	7979.63
	1.13
	0.89

	2014
	4380.05
	4581.55
	8961.60
	8066.75
	1.11
	0.90

	2015
	4328.48
	4580.12
	8908.61
	8273.81
	1.08
	0.93

	2016
	4387.66
	4597.99
	8985.65
	7947.18
	1.13
	0.88

	2017
	3979.88
	4862.52
	8842.40
	8138.10
	1.09
	0.92

	2018
	3919.31
	4873.46
	8792.77
	8220.95
	1.07
	0.93

	2019
	3990.37
	4888.69
	8879.06
	8208.42
	1.08
	0.92

	2020
	3980.96
	4904.86
	8885.82
	8169.93
	1.09
	0.92

	2021
	3981.81
	4913.41
	8895.22
	8288.43
	1.07
	0.93

	2022
	3977.72
	4906.08
	8883.80
	8241.22
	1.08
	0.93


Table S3 Carbon cost and carbon efficiency by region in 2021
	Region
	CFs
 (kg CO2-eq·ha-1)
	P (Yield)
(kg·ha-1)
	Carbon cost
(kg CO2-eq·kg-1)
	Carbon efficiency
[kg·(kg CO2-eq)-1]

	Wuhan City
	8010.50
	7410.85
	1.08
	0.93

	Xiaogan City
	6921.00 
	8232.70
	0.84 
	1.19 

	Huanggang City
	7328.31 
	7959.95 
	0.92 
	1.09 

	Huangshi City
	7616.75 
	7868.74 
	0.97 
	1.03 

	Jingzhou City
	6686.52 
	8346.33 
	0.80 
	1.25 

	Jingmen City
	7624.26 
	8688.45 
	0.88 
	1.14 

	Yichang City
	13006.31 
	8389.91 
	1.55 
	0.65 

	Xiangyang City
	9582.39 
	9082.39 
	1.06 
	0.95 

	ShiyanCity
	16012.74 
	8433.36 
	1.90 
	0.53 

	Enshi Prefecture
	13283.24 
	8026.43 
	1.65 
	0.60 

	Xiantao City
	8165.09 
	8493.98 
	0.96 
	1.04 

	Tianmen City
	7600.63 
	8178.62 
	0.93 
	1.08 

	Qianjiang City
	7300.26 
	8106.06 
	0.90 
	1.11 

	Shuizhou City
	8435.53 
	9056.28 
	0.93 
	1.07 

	Ezhou City
	8825.08 
	7994.01 
	1.10 
	0.91 

	Xianning City
	6382.31 
	7263.26 
	0.88 
	1.14 


