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[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Table S1. Covariates collected at national and basin scales and utilization of covariates
	Variable Type
	Variable Name
	Variables for National Scale
	Variables for Basin Scale

	Climate
	Specific humidity, Downward shortwave radiation, Wind speed, Precipitation rate, Pressure, Temperature, Downward longwave radiation
	Pressure, Downward shortwave radiation, Precipitation rate, Wind speed, Temperature, Downward longwave radiation
	Specific humidity, Pressure, Precipitation rate, Temperature, Downward longwave radiation

	Vegetation
	Normalized vegetation index
	Normalized vegetation index
	-

	Topographic
	Elevation, Slope, Aspect, Curvature, Roughness
	Elevation, Slope, Roughness
	Elevation

	Soil properties
	Sand content, Silt content, Clay content, pH, Total nitrogen, Soil organic matter, Total potassium, Total phosphorus, Alkali dissolved nitrogen, Effective phosphorus, Effective potassium, Cation exchange capacity, Bulk density, Exchangeable aluminum ion, Exchangeable hydrogen ion , Root volume
	pH, Soil organic matter, Alkali dissolved nitrogen, Clay content, Total nitrogen, Cation exchange capacity
	Total nitrogen

	Human activities
	GDP, Population, Land use and land cover change
	GDP, Population
	GDP, Population


Table S2. Covariates collected at catchment scale and utilization of covariates
	Variable Type
	Variable Name
	Variables for Catchment Scale

	Topographic
	Elevation, Slope, Aspect, Curvature, Roughness
	-

	Soil properties
	Alkali dissolved nitrogen, Quick phosphorus, Quick potassium, Gravel content, Bulk density, Soil organic matter, Soil organic carbon density
	Alkali dissolved nitrogen, Gravel content, Bulk density, Quick potassium


Table S3. Covariates collected at field scale and utilization of covariates
	Variable Type
	Variable Name
	Variables for Field Scale

	Topographic
	Elevation, Slope, Aspect, Curvature, Roughness
	Elevation, Slope, Roughness

	Soil properties
	Alkali dissolved nitrogen, Quick phosphorus, Quick potassium, Gravel content, Soil organic matter, Soil organic carbon density
	Alkali dissolved nitrogen, Gravel content, Quick potassium
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