Supplementary Table S1. Robustness GAM results using alternative urban vitality specifications
	Dependent variable
	Smooth term
	edf
	Ref.df
	F-value
	p-value

	Equal-weighted urban vitality index
	NDVI
	4.199
	5.216
	17.809
	<0.0001

	
	Green-space ENN_MN
	4.500
	5.530
	8.942
	<0.0001

	
	Green-space SPLIT
	2.219
	2.590
	5.279
	0.00285

	
	Transport density
	4.018
	5.024
	14.336
	<0.0001

	
	Walkway density
	2.334
	2.847
	3.389
	0.01972

	
	Openspace ratio
	1.320
	1.563
	4.793
	0.03490

	
	Income
	4.035
	5.006
	2.053
	0.07019

	
	Age
	3.113
	3.926
	4.608
	0.00140

	Pedestrian activity density
	NDVI
	4.328
	5.366
	18.880
	<0.0001

	
	Green-space ENN_MN
	4.292
	5.295
	8.757
	<0.0001

	
	Green-space SPLIT
	2.543
	3.085
	5.385
	0.00111

	
	Transport density
	3.923
	4.912
	12.876
	<0.0001

	
	Walkway density
	2.173
	2.643
	2.879
	0.04708

	
	Openspace ratio
	1.308
	1.544
	5.862
	0.01749

	
	Income
	3.487
	4.355
	3.168
	0.01153

	
	Age
	2.821
	3.567
	3.843
	0.00715

	POI density
	NDVI
	3.188
	4.034
	4.382
	0.00175

	
	Green-space ENN_MN
	4.864
	5.956
	3.775
	0.00147

	
	Green-space SPLIT
	1.001
	1.001
	6.666
	0.01020

	
	Transport density
	3.295
	4.177
	6.428
	<0.0001

	
	Walkway density
	2.722
	3.348
	4.257
	0.00435

	
	Openspace ratio
	1.001
	1.003
	0.010
	0.92735

	
	Income
	1.001
	1.002
	9.904
	0.00177

	
	Age
	3.027
	3.835
	2.979
	0.02147

	Note: edf = estimated degrees of freedom; Ref.df = reference degrees of freedom.




Supplementary Table S2. Model fit statistics for robustness GAMs
	Dependent variable
	Adjusted R²
	Deviance explained
	n

	Equal-weighted urban vitality index
	0.697
	76.7%
	425

	Pedestrian activity density
	0.686
	72.9%
	425

	POI density
	0.528
	77.2%
	425



