Table 1 The meanings of the symbols and their values.
	Symbol
	Meaning
	value

	
	Surface temperature
	

	
	Melting temperature at the surface
	

	

	Depth of the surface
Depth of the core-mantle boundary
	


	
	Reference density
	

	
	Thermal diffusivity of the mantle
	

	
	Eddy diffusivity in largely molten regions
	

	
	Gravitational acceleration
	

	
	Latent heat of melting
	

	
	Specific heat
	

	
	See Equation (4)
	

	
	Reference permeability
	

	
	Reference melt-content
	

	
	Melt viscosity
	

	

	Partition coefficient of HPEs (Solid/melt)
Thermal expansivity
	






Table 2 Internal heating from heat-producing elements (HPEs).
	HPEs
	Decay heat (pw kg-1) 
	Concentration (kg kg-1)
	Decay constant (Gyr-1)

	
	
	
	0.16

	
	
	
	0.98

	
	
	
	0.05

	
	
	
	0.55





Table 3 The variable parameters of the numerical models. 
	Variable parameter 
	Meaning
	Range of value

	
	Middle mantle temperature
	

	*
	Reference permeability
	

	*
	The ratio of the concentration of the HPES in the crust to the mantle ()
	

	*
	The thickness of overturned layer after mantle overturn (see Section 2.2)
	





Table 4 The favored values of the variable parameters. 
	 
	
	

	12
	1600 K
	≦1/4

	8
	1550 to 1600 K
	≦1/3.5

	4
	≧1600 K
	≦1/2



