Extended Data Table 1. Division of Tapio decoupling status
	State
	Degree
	Environmental pressure
	Economic driving force
	Decoupling index

	Decoupling
	Recessive decoupling
	< 0
	< 0
	DI > 1.2

	
	Strong decoupling
	< 0
	> 0
	DI < 0

	
	Weak decoupling
	> 0
	> 0
	0 < DI < 0.8

	Connect
	Growth connectivity
	> 0
	> 0
	0.8 < DI < 1.2

	
	Recession connection
	< 0
	< 0
	0.8 < DI < 1.2

	Negative decoupling
	Expansion negative decoupling
	> 0
	> 0
	DI > 1.2

	
	Strong negative decoupling
	> 0
	< 0
	DI < 0

	
	Weak negative decoupling
	< 0
	< 0
	0 < DI < 0.8



Extended Data Table 2. Carbon emission (absorption) coefficient of each land use
	[bookmark: _GoBack]Land type
	Carbon emission (absorption)
	Parameter value
	Company
	Source

	Cultivated land
	Carbon emission coefficient
	0.0504
	kg/(m2·a)
	Cai, Zucong

	
	Carbon absorption coefficient
	–0.0007
	
	Yong He

	Woodland/Garden
	Carbon absorption coefficient
	–0.0581
	kg / (m2·a)
	Hongxin Shi

	Pasture/grassland
	Carbon absorption coefficient
	–0.0021
	kg / (m2·a)
	Hongxin Shi

	Rivers and lakes
	Carbon emission coefficient
	0.0248
	kg / (m2·a)
	Xiaonan Duan



Extended Data Table 3. Carbon dioxide emission coefficients of various fossil energy sources
	Index
	Average low calorific value
	Conversion coefficient of standard coal
	Carbon content per unit heat
	Carbon oxidation rate
	CO2 emission factor

	
	 (kJ/kg)
	(kg CE/kg)
	(ton carbon/TJ)
	
	(kg CO2/kg)

	Coal
	20908
	0.7143
	26.37
	0.94
	1.9003

	Coke
	28435
	0.9714
	29.5
	0.93
	2.8604

	Crude oil
	41816
	1.4286
	20.1
	0.98
	3.0202

	Gasoline
	43070
	1.4714
	18.9
	0.98
	2.9251

	Kerosene
	43070
	1.4714
	19.5
	0.98
	3.0719

	Diesel oil
	42652
	1.4571
	20.2
	0.98
	3.0959

	Fuel oil
	41816
	1.4286
	21.1
	0.98
	3.1705

	Gas
	38931
	1.33
	15.3
	0.99
	2.1622



Extended Data Table 4. Stage classification of coupling degree
	Serial number
	Coupling degree C
	Coupling level

	1
	C = 0
	Very low coupling

	2
	0 < C ≤ 0.3
	Low level coupling

	3
	0.3 < C ≤ 0.5
	Medium coupling

	4
	0.5 < C ≤ 0.8
	Benign coupling

	5
	0.8 < C < 1
	Highly coupled

	6
	C = 1
	Benign resonance



