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Table S1 Data description

	
	
	Name
	Year
	resolution
	Source

	Land cover Change Simulation Suitability Probability Estimation
	Dependent
	Land Cover
	2014,2019,2024
	30m x 30m
	EGIS

	
	Independent
	Elevation
	2019
	30m x 30m
	Digital Terrain Model

	
	
	Slope
	2019
	30m x 30m
	Digital Terrain Model

	
	
	Population density
	2019
	100m x 100m
	SGIS

	
	
	ECVAM law
	2019
	30m x 30m
	ECVAM

	
	
	ECVAM eco
	2019
	30m x 30m
	ECVAM

	
	
	Distance from Railways
	2019
	30m x 30m
	OSM

	
	
	Distance from Roads
	2019
	30m x 30m
	OSM

	
	
	Distance from Waterways
	2019
	30m x 30m
	OSM

	Land Surface Temperature
	Dependent
	Land Surface Temperature
	2024
	30m x 30m
	

	
	Independent
	Elevation
	2019
	30m x 30m
	Digital Terrain Model

	
	
	Slope
	2019
	30m x 30m
	Digital Terrain Model

	
	
	Landcover
	2024
	30m x 30m
	EGIS


Table S2 Hyperparameter search space for XGBoost model optimization
	Parameters
	Range
	Selected Value

	Learning rate
	[0.01, 0.05, 0.1]
	0.1

	Max depth
	[4, 6, 8, 10]
	10

	Min child weight
	[1, 5, 10]
	10

	gamma
	[0, 0.1, 0.2]
	0.2

	Colsample_bytree
	[0.6, 0.7,0.8]
	0.7

	N estimators
	[100, 200, 300]
	300

	subsample
	[0.7, 0.8, 0.9]
	0.9


Table S3 Tuned hyperparameters of the XGBoost model used for LST prediction
	Parameters
	Range
	Selected Value

	Colsample_bytree
	[0.6, 0.8, 1.0]
	0.8

	Max Depth
	[3, 4, 5, 6, 7]
	6

	N estimators
	[100, 200]
	200

	Learning_rate
	[0.01, 0.05, 0.1, 0.2]
	0.05

	Subsample
	[0.8, 0.9, 1.0]
	0.8
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Fig. S1 Model performance evaluation and suitability maps. Accuracy and RMSE across buffer distances (30–500 m), with optimal performance (accuracy = 0.689, RMSE = 0.247) at 40 m
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Fig. S2 LST prediction performance across buffer distances. Performance of the XGBoost-based LST prediction model across varying buffer distances (30–500 m), evaluated using R² (blue, left axis) and RMSE (red, right axis)


