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Tab. S1. Description of sampling sites among four green spaces
	UGS types
	Sampling site
	Longitude(°E)
	Latitude(°N)
	Number of replicates

	FOREST
	Black Milu Peak
	113.00618
	28.45144
	4

	
	Sun Mountain
	112.96534
	28.35280
	4

	
	Gushan Mountain
	112.90800
	28.25700
	4

	
	Arboretum
	113.00122
	28.39746
	4

	
	Martyrs Park
	113.62781
	28.14283
	4

	
	Xiangfu Cultural Park
	112.98293
	28.11032
	4

	WETLA
	Orange Island
	112.96443
	28.19573
	4

	
	Meixi Lake
	112.86721
	28.18524
	4

	
	Songya Lake
	113.10463
	28.25818
	4

	
	Yanghu Wetland Park
	112.92743
	28.12610
	4

	BUILT
	Xinhai Revolution Memorial
	113.10437
	28.11703
	4

	
	Hunan Agricultural University
	113.08367
	28.18149
	4

	
	Central South University
	112.93769
	28.15414
	4

	ROAD
	Second Ring Road
	112.53504
	28.24363
	4

	
	Shaoshan Road
	113.00467
	28.12787
	4

	
	Xingsha Street
	113.08554
	28.23596
	4




Tab. S2. RDA analysis results of microbial community among four green spaces
	Microorganism
	type
	CCA1
	CCA2
	R2
	P_value

	Bacteria
	pH
	0.9881
	0.1536
	0.7343
	0.001

	
	WC
	0.8016
	0.5978
	0.0464
	0.2

	
	SOC
	-0.8732
	0.4873
	0.4907
	0.001

	
	STN
	-0.8237
	0.567
	0.4924
	0.001

	
	STP
	0.3211
	0.947
	0.2248
	0.001

	
	NH4+
	0.9334
	0.3587
	0.0689
	0.082

	
	NO3-
	-0.9085
	0.4179
	0.3386
	0.001

	
	AP
	0.2434
	0.9699
	0.1863
	0.001

	
	MBC
	-0.5993
	0.8005
	0.148
	0.004

	
	MBN
	0.3265
	0.9452
	0.1065
	0.019

	
	DOC
	-0.9248
	0.3805
	0.6404
	0.001

	
	DON
	-0.8309
	0.5564
	0.5013
	0.001

	
	
	
	
	
	

	Fungi
	pH
	-0.9937
	-0.112
	0.7103
	0.001

	
	WC
	-0.8262
	0.5634
	0.125
	0.008

	
	SOC
	0.9978
	0.0668
	0.4208
	0.001

	
	STN
	0.9757
	-0.2191
	0.3304
	0.001

	
	STP
	-0.9718
	-0.2357
	0.0639
	0.112

	
	NH4+
	-0.2509
	-0.968
	0.5003
	0.001

	
	NO3-
	0.9933
	0.1158
	0.2142
	0.009

	
	AP
	-0.4525
	-0.8917
	0.1246
	0.041

	
	MBC
	0.6567
	-0.7541
	0.0676
	0.092

	
	MBN
	-0.6084
	-0.7936
	0.0592
	0.118

	
	DOC
	0.9919
	-0.1272
	0.526
	0.001

	
	DON
	0.9013
	-0.4332
	0.3699
	0.005

	
	
	
	
	
	

	Archaea
	pH
	-0.9995
	-0.0319
	0.6975
	0.001

	
	WC
	-0.3642
	-0.9313
	0.1042
	0.03

	
	SOC
	0.9889
	-0.1485
	0.4133
	0.001

	
	STC
	0.9159
	-0.4014
	0.4624
	0.001

	
	STP
	-0.1545
	-0.988
	0.2129
	0.001

	
	NH4+
	-0.9936
	-0.1129
	0.0538
	0.149

	
	NO3-
	0.9016
	-0.4325
	0.4134
	0.001

	
	AP
	-0.1478
	-0.989
	0.1553
	0.009

	
	MBC
	0.8215
	-0.5702
	0.0671
	0.105

	
	MBN
	-0.3382
	-0.9411
	0.0458
	0.225

	
	DOC
	0.9989
	-0.0461
	0.5224
	0.001

	
	DON
	0.9287
	-0.3708
	0.4376
	0.001


Tab. S3. The ecological processes involved in microbial community assembly
	Microorganism
	β-NTI
	Ecological processes
	Green spaces
	Value

	Bacteria
	Deterministic processes
	Homogeneous selection
	FOREST
	9.72%

	
	Deterministic processes
	Heterogeneous selection
	FOREST
	61.11%

	
	Stochastic processes
	Homogeneous dispersal
	FOREST
	17.71%

	
	Stochastic processes
	Dispersal limitation
	FOREST
	1.74%

	
	Stochastic processes
	Drift
	FOREST
	9.72%

	
	Deterministic processes
	Heterogeneous selection
	WETLA
	75.78%

	
	Stochastic processes
	Homogeneous dispersal
	WETLA
	4.69%

	
	Stochastic processes
	Dispersal limitation
	WETLA
	6.25%

	
	Stochastic processes
	Drift
	WETLA
	13.28%

	
	Deterministic processes
	Heterogeneous selection
	BUILT
	81.95%

	
	Stochastic processes
	Homogeneous dispersal
	BUILT
	6.94%

	
	Stochastic processes
	Drift
	BUILT
	11.11%

	
	Deterministic processes
	Heterogeneous selection
	ROAD
	62.50%

	
	Stochastic processes
	Homogeneous dispersal
	ROAD
	23.61%

	
	Stochastic processes
	Dispersal limitation
	ROAD
	2.78%

	
	Stochastic processes
	Drift
	ROAD
	11.11%

	
	
	
	
	

	Fungi
	Deterministic processes
	Homogeneous selection
	FOREST
	2.78%

	
	Deterministic processes
	Heterogeneous selection
	FOREST
	20.49%

	
	Stochastic processes
	Dispersal limitation
	FOREST
	24.65%

	
	Stochastic processes
	Drift
	FOREST
	52.08%

	
	Deterministic processes
	Homogeneous selection 
	WETLA
	0.78%

	
	Deterministic processes
	Heterogeneous selection
	WETLA
	22.66%

	
	Stochastic processes
	Dispersal limitation
	WETLA
	64.84%

	
	Stochastic processes
	Drift
	WETLA
	11.72%

	
	Deterministic processes
	Heterogeneous selection
	BUILT
	23.61%

	
	Stochastic processes
	Homogeneous dispersal
	BUILT
	34.72%

	
	Stochastic processes
	Drift
	BUILT
	41.67%

	
	Deterministic processes
	Heterogeneous selection
	ROAD
	25.00%

	
	Stochastic processes
	Dispersal limitation
	ROAD
	59.72%

	
	Stochastic processes
	Drift
	ROAD
	15.28%

	
	
	
	
	

	Archaea
	Deterministic processes
	Homogeneous selection
	FOREST
	3.82%

	
	Deterministic processes
	Heterogeneous selection
	FOREST
	29.86%

	
	Stochastic processes
	Homogeneous dispersal
	FOREST
	2.08%

	
	Stochastic processes
	Dispersal limitation
	FOREST
	25.00%

	
	Stochastic processes
	Drift
	FOREST
	39.24%

	
	Deterministic processes
	Heterogeneous selection
	WETLA
	28.91%

	
	Stochastic processes
	Homogeneous dispersal
	WETLA
	3.12%

	
	Stochastic processes
	Dispersal limitation
	WETLA
	5.47%

	
	Stochastic processes
	Drift
	WETLA
	62.50%

	
	Deterministic processes
	Homogeneous selection
	BUILT
	4.96%

	
	Deterministic processes
	Heterogeneous selection
	BUILT
	26.45%

	
	Stochastic processes
	Homogeneous dispersal
	BUILT
	3.30%

	
	Stochastic processes
	Dispersal limitation
	BUILT
	9.92%

	
	Stochastic processes
	Drift
	BUILT
	55.37%

	
	Deterministic processes
	Homogeneous selection
	ROAD
	2.78%

	
	Deterministic processes
	Heterogeneous selection
	ROAD
	26.39%

	
	Stochastic processes
	Homogeneous dispersal
	ROAD
	19.44%

	
	Stochastic processes
	Dispersal limitation
	ROAD
	4.17%

	
	Stochastic processes
	Drift
	ROAD
	47.22%




[image: ]Fig. S1. Location of urban sampling sites in Changsha, Hunan Province, China.


[image: ]Fig. S2. The differences in soil physical and chemical properties among four green spaces.


[image: ]Fig. S3. The differences in soil heavy metal content among four green spaces.


[image: ]Fig. S4. Linear regression analysis of soil pH with bacterial α-diversity among four green spaces.
[image: ]
Fig. S5. Linear regression analysis of soil pH with DOC (a) and NO3--N (b) among four green spaces.
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