Study on Multidimensional Shrinkage Spatial-Temporal Patterns and Driving Forces of Cities in the Yellow River Basin Based on Random Forest Modeling

Table 1 Data sources
	Data
	Data type/resolution
	Data period
	Data sources
	Data processing methods

	Population, economic data
	Raster
	2006, 2011, 2016 and 2021
	Statistical Yearbook of China's Cities, Statistical Yearbook of China's Regional Economy, Statistical Yearbook of China's Urban and Rural Construction, and Statistical Yearbook of Provinces and Municipalities in the YRB.
	Some of the missing data were filled in using linear interpolation.

	Nighttime Lighting Data
	Grid /1km
	2005-2020
	https://data.tpdc.ac.cn/
	—

	Annual average temperature data
	Grid /1km
	2005-2020
	https://data.tpdc.ac.cn/
	Processing the month-by-month mean temperature raster through the Raster Calculator tool in ArcGIS 10.8 to obtain the year-by-year mean temperature raster.

	Annual average rainfall data
	Grid /1km
	2005-2020
	https://data.tpdc.ac.cn/
	Monthly average rainfall rasters were processed by the Raster Calculator tool in ArcGIS 10.8 to obtain yearly average rainfall rasters.

	PM2.5 concentration data
	Grid /1km
	2005-2020
	https://data.tpdc.ac.cn/
	—

	DEM
	Grid /90m
	—
	http://www.resdc.cn
	DEM data of the study area was obtained by mosaicking nine provinces (districts) in ArcGIS10.8

	Land use data
	Grid /1km
	2005-2020
	http://www.resdc.cn
	Through ArcGIS10.8 reclassification into 6 categories of arable land, forest land, grassland, waters, construction land and unutilized land, and extracted construction land

	NDVI data
	Grid /1km
	2005-2020
	http://www.resdc.cn
	—



[bookmark: _Hlk169536895]Table 2 Evaluation index system and weights of urban shrinkage in the YRB
	dimension
	Sub-indicators
	Unit
	Indicators
	Objective weights
	Subjective weights
	Combined weights

	population
	Resident population
	10000people
	Size of population
	0.060
	0.131
	0.097

	
	Unit employed population
	10000people
	Population employment
	0.089
	0.261
	0.167

	Economy
	GDP
	100 million yuan
	Economic strength
	0.114
	0.024
	0.057

	
	GDP per capita
	yuan
	State of economic development
	0.071
	0.089
	0.087

	
	Local fiscal revenue
	100 million yuan
	Economic strength
	0.149
	0.055
	0.099

	
	Average wage of employees
	yuan
	Residential 
income
	0.063
	0.153
	0.107

	Social
	Total retail sales of consumer goods
	100 million yuan
	Consumption status of the population
	0.147
	0.064
	0.107

	
	Number of medical beds per capita
	sheet
	Status of medical protection
	0.036
	0.015
	0.026

	
	Urban road area per capita
	m2
	State of infrastructure
	0.046
	0.024
	0.036

	
	Number of elementary and middle school students in school
	10000people
	Educational status
	0.064
	0.041
	0.056

	Space
	Average 
brightness of 
night light
	/
	Human 
activity
	0.067
	0.096
	0.088

	
	Empty city 
index
	/
	Living 
environment
	0.093
	0.048
	0.073



Table 3 Influencing factors of urban shrinkage in the YRB
	Variable name
	Variable
	Variable declaration

	Total population at year end
	X1
	Total population at the end of the starting year of the unit period

	Natural population growth rate
	X2
	Natural population growth rate per unit period, starting year

	Population density
	X3
	Starting annual population density per unit period

	Urban registered unemployed population
	X4
	Registered unemployed population in urban areas in the starting year of the unit period

	Industrialization level
	X5
	Starting year of unit period (added value of secondary and tertiary industries/GDP of region)

	Service level
	X6
	Starting year of unit period (value added of tertiary industry/value added of secondary and tertiary industries)

	Science as a proportion of fiscal expenditure
	X7
	Starting year of unit period (science expenditure/financial expenditure)

	Education as a proportion of fiscal expenditure
	X8
	Starting year of unit period (education expenditure/financial expenditure)

	Gross industrial output value above scale
	X9
	Gross value of industrial output above designated size for the beginning of the unit period

	investment in fixed assets
	X10
	Investment in fixed assets in the starting year of the unit period

	Greening coverage in built-up areas
	X11
	Greening coverage of built-up areas in the starting year of the unit period

	PM2.5 concentration
	X12
	Starting annual PM2.5 concentration per unit period (raster resolution of 1km)

	Average altitude
	X13
	Average elevation (raster resolution of 90m)

	Average slope
	X14
	Average slope (raster resolution of 90m)

	Terrain relief
	X15
	Average terrain relief (raster resolution of 90m)

	Average annual temperature
	X16
	Average air temperature (raster resolution of 1 km)

	Average annual rainfall
	X17
	Average rainfall (raster resolution of 1km)

	NDVI
	X18
	NDVI per unit period start year (raster resolution 1km)



