Table S1 Division of cell cluster in GBA and YRD
	Cell cluster
	Luminous value range

	
	GBA
	YRD

	Cluster Ⅰ
	0-9962
	0-7410

	Cluster Ⅱ
	9960-17393
	7410-14347

	Cluster Ⅲ
	>17393
	>14347



Table S2 Proportion of residential and non-residential buildings across the three luminosity-based cell clusters
	Cell cluster
	YRD
	GBA

	
	Residential proportion
	Non-residential proportion
	Residential proportion
	Non-residential proportion

	Cluster Ⅰ
	38.54%
	61.46%
	46.23%
	53.77%

	Cluster Ⅱ
	29.87%
	70.13%
	37.74%
	62.26%

	Cluster Ⅲ
	22.10%
	77.90%
	24.8%
	75.2%



Table S3 Material intensity of for 11 construction materials across residential and non-residential building types derived from Li et al. (2023) (kg/m2, and kg/household for copper)
	[bookmark: OLE_LINK20]Construction material l
	Residential
	Non-residential

	Steel
	40
	80

	Copper
	30
	60

	Aluminum
	0.5
	4

	Timber
	27
	27

	Brick
	180
	234

	Gravel
	881
	750

	Sand
	800
	800

	Asphalt
	2
	2

	Lime
	33
	28

	Glass
	2
	2

	Cement
	238
	418

	Total
	2203.5
	2345





Table S4 Carbon emission factor for different construction materials (t/t)
	Building material
	Steel
	Copper
	Aluminum
	Timber
	Brick
	Gravel
	Sand
	Asphalt
	Lime
	Glass
	Cement

	EF
	2140
	4850
	15450
	178
	295
	2.18
	2.51
	0.51
	1190
	1130
	735
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