Table S1. Symbols, their definitions, values, and units used in this study
	Symbol
	Definition
	Value
	Unit

	
	Specific heat capacity of water
	4200
	J kg-1 K-1

	
	Specific heat capacity of rock
	1000
	J kg-1 K-1

	
	Constant used in thermal conductivity structure
	
	dimensionless

	
	Erosion rate
	
	km Myr-1

	
	Thickness fraction of hydrothermal layer
	
	dimensionless

	
	Depth-dependent Permeability
	
	m2

	
	Normal thermal diffusivity of rocks
	
	m2 s-1

	
	Bulk average thermal diffusivity
	
	m2 s-1

	
	Thickness of crust or lithosphere
	
	km

	
	Nusselt number of hydrothermal circulation at surface
	
	dimensionless

	
	Péclet number of surface erosion
	
	dimensionless

	
	Modified Péclet number of surface erosion
	
	dimensionless

	
	Conductive surface heat flux, steady-state 
	
	mW m-2

	
	Surface heat flux of simultaneous conduction and erosion, steady-state
	
	mW m-2

	
	Total surface heat flux of simultaneous conduction and hydrothermal circulation, steady-state
	
	mW m-2

	
	Total surface heat flux of simultaneous conduction, erosion, and hydrothermal circulation, stead-state
	
	mW m-2

	
	Total surface heat flux
	
	mW m-2

	
	Initial surface heat flux
	
	mW m-2

	
	Hydrothermal surface heat flux
	
	mW m-2

	
	Temperature
	
	K

	
	Surface temperature
	0
	°C

	
	Temperature at bottom of crustal-lithospheric column
	1300
	°C

	
	Temperature difference
	
	°C

	
	Time
	
	Myr

	
	Time to reach half of the initial temperature
	
	Myr

	
	Recharge-discharge rate of groundwater
	
	m/yr

	
	Depth
	
	km

	
	Penetration depth of hydrothermal circulation (equals to  or the BDT depth, whichever is shallower) 
	
	km

	
	Reference penetration depth of hydrothermal circulation 
	8.66
	km

	
	Liner geothermal gradient 
	
	°C km-1

	
	Initial geothermal gradient at the surface
	
	°C km-1

	
	Normal thermal conductivity of rocks
	3
	W m-1 K-1

	
	Effective thermal conductivity
	
	W m-1 K-1

	
	Bulk average thermal conductivity
	
	W m-1 K-1

	
	Ratio of bulk average thermal conductivity and normal thermal conductivity
	
	dimensionless

	
	Density of rocks
	2800
	kg m-3

	
	Density of water
	1000
	kg m-3

	
	Surface porosity
	0.1
	dimensionless

	
	Characteristic time of conduction
	
	Myr

	
	Characteristic time of simultaneous conduction and erosion
	
	Myr

	
	Characteristic time of simultaneous conduction, erosion and hydrothermal circulation
	
	Myr

	
	Transition time from short-term to long-term evolution for total surface heat flux
	
	Myr



