Supplementary Information

Table 1 Emergy flows of urban metabolism
	Note
	Item
	Units
	Transformity (sej/unit) 
	Refs. for Transformity

	[bookmark: _Hlk73554510]Renewable resources of the natural environment (R1)

	1
	Sun
	J/year
	1.00E+00
	(Odum, 1999)

	2
	Wind
	J/year
	1.50E+03
	(Odum, 1996)

	3
	Rain (chemical potential energy)
	J/year
	3.05E+04
	(Odum, 2000)

	4
	Rain (geopotential energy)
	J/year
	6.49E+03
	(Odum, 1996)

	5
	Earth cycle
	J/year
	3.45E+04
	(Odum, 1996)

	Local renewable resources (R2)

	6
	Grain
	g/year
	1.14E+05
	(Yan and Odum, 1998)

	7
	Rapeseed
	g/year
	8.88E+04
	(Odum et al., 1987)

	8
	Vegetables
	g/year
	1.03E+10
	(Brandt-Williams, 2002)

	9
	Fruits
	g/year
	9.07E+09
	(Brandt-Williams, 2002)

	10
	Meat
	g/year
	3.17E+10
	(Brandt-Williams, 2002)

	11
	[bookmark: _Hlk85106153]Dairy products
	g/year
	3.37E+10
	(Brandt-Williams, 2002)

	12
	Aquatic products
	g/year
	1.76E+10
	(Brandt-Williams, 2002)

	13
	Electricity (exclude nonrenewable resources)
	J/year
	1.23E+05
	(Odum, 1996)

	Non-renewable resources (N)

	14
	[bookmark: _Hlk73559863]Topsoil loss
	J/year
	7.40E+04
	(Odum, 1996)

	15
	Coal
	J/year
	6.70E+04
	(NEAD, 2014)

	16
	Natural gas 
	J/year
	1.40E+05
	(NEAD, 2014)

	17
	Liquefied petroleum gas 
	J/year
	1.47E+05
	(NEAD, 2014)

	18
	Steel 
	g/year
	3.16E+09
	(Bargigli and Ulgiati, 2003)

	19
	Gasoline
	J/year
	1.74E+05
	(NEAD, 2014)

	20
	Diesel
	J/year
	1.70E+05
	(NEAD, 2014)

	21
	Fuel oil
	J/year
	1.10E+05
	(Bastianoni et al., 2009)

	Imported resources (I)

	[bookmark: _Hlk73560073]22
	[bookmark: _Hlk95481599]Foreign direct investment
	$/year 
	2.07E+12
	(NEAD, 2014)

	23
	[bookmark: _Hlk95481581]Imported goods and services
	$/year 
	2.07E+12
	(NEAD, 2014)

	24
	Tourism
	$/year 
	3.81E+12
	(Ascione et al., 2009)

	[bookmark: _Hlk80555226]Outputs (O)

	25
	[bookmark: _Hlk80543994]Goods and services (urban value added)
	$/year
	3.32E+12 
	(Pan et al., 2021)

	Waste (W)

	26
	Wastewater
	J/year
	6.66E+05
	(Huang and Hsu, 2003)

	27
	Solid waste
	J/year
	1.80E+06
	(Huang and Hsu, 2003)





Table 2 Emergy indices of urban metabolism
	Indicator
	Expression
	Description

	Total emergy use (U)
	U=R+N+F
	Total emergy consumption of an urban metabolic system

	[bookmark: _Hlk86753225]Emergy per capita (EP)
	EP=U/Population
	Intensity of resource utilization in emergy units of an urban metabolic system

	[bookmark: _Hlk86753384]Emergy density (ED)
	ED=U/Area
	Emergy metabolic density of an urban metabolic system

	Environmental loading ratio (ELR)
	ELR=(N+I)/R
	Environmental pressure on a metabolic system

	Environmental sustainability index (ESI)
	ESI=U/(I×ELR)
	Sustainability of an urban metabolic system

	Environmental investment ratio (EIR)
	EIR=I/(R+N)
	System’s dependence on the outside system

	Territory emergy yield ratio (EYRt)
	EYRt=O/I
	[bookmark: _GoBack]Emergy returns to the surrounding environment on its investments, reflecting the system’s  competitiveness in emergy


Note: R refers to renewable resources, N refers to non-renewable resources, I refers to imported resources, and O refers to outputs.
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