Table S1 Calibrated model on sediment bacterial diversity properties for all response variable relationships
	Source
	Chao 1
	Simpson
	Shannon

	
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.

	Corrected Model
	19634.62
	3.701
	0.01
	6.02E-06
	1.151
	0.379
	0.06
	2.203
	0.078

	Intercept
	6654048.521
	1254.228
	0
	21.977
	4199986.546
	0
	1426.077
	52632.727
	0

	type
	2816.667
	0.531
	0.476
	5.80E-06
	1.109
	0.306
	0.051
	1.876
	0.188

	con
	1290.667
	0.243
	0.628
	6.67E-07
	0.127
	0.725
	0.008
	0.299
	0.592

	size
	59202.667
	11.159
	0.004
	6.20E-06
	1.185
	0.291
	0.042
	1.558
	0.228

	type & con
	63037.5
	11.882
	0.003
	4.00E-06
	0.765
	0.393
	0.09
	3.331
	0.085

	type & size
	253.5
	0.048
	0.829
	2.17E-05
	4.139
	0.057
	0.054
	1.987
	0.176

	con & size
	24193.5
	4.56
	0.047
	1.67E-09
	0
	0.986
	0.081
	2.98
	0.101

	type & con & size
	6272.667
	1.182
	0.291
	3.84E-06
	0.734
	0.403
	0.107
	3.947
	0.062

	R Squared
	0.522
	
	
	0.338
	
	
	0.495
	
	

























Table S2 Rate of change in sediment physical and chemical properties
	Sample
	PEa1
	PEa2
	PEb1
	PEb2
	Average increase rate (%)

	pH
	+4.12%
	-1.60%
	-3.61%
	-1.48%
	+0.36%

	TOC
	+24.17%
	-1.77%
	+9.56%
	+5.76%
	+9.43%

	NH₄-N
	+35.08%
	-2.39%
	+38.29%
	+18.57%
	+21.38%

	NO₃-N
	+39.95%
	-4.05%
	+32.13%
	+16.50%
	+20.63%

	TP
	-20.46%
	-57.90%
	-41.25%
	-44.73%
	-41.08%

	AP
	-23.43%
	-25.21%
	-47.42%
	-49.46%
	-36.38%

	Sample
	PPa1
	PPa2
	PPb1
	PPb2
	Average increase rate (%)

	pH
	+2.31%
	+0.49%
	+4.66%
	-4.07%
	0.85%

	TOC
	-7.59%
	-30.00%
	-8.64%
	+5.04%
	-10.30%

	NH₄-N
	+0.67%
	-16.99%
	+11.43%
	-24.43%
	-7.33%

	NO₃-N
	+2.91%
	-16.61%
	+16.44%
	-27.33%
	-6.25%

	TP
	-53.25%
	-61.90%
	-44.40%
	-27.52%
	-46.27%

	AP
	-49.12%
	-33.96%
	-41.72%
	-21.66%
	-36.61%























Table S3 Calibrated model on sediment physicochemical properties for all response variable relationships
	[bookmark: OLE_LINK3]Source
	pH
	TOC
	NO3-N

	
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.

	[bookmark: OLE_LINK30]Corrected Model
	0.107
	1.126
	0.392
	15.351
	2.937	
	0.027
	11499.06
	5.043
	0.002

	Intercept
	827.26
	8739.649
	0
	5177.656
	990.709
	0
	2002374.234
	878.11
	0

	type
	0.052
	0.549
	0.468
	56.586
	10.827
	0.004
	35855.223
	15.724
	0.001

	con
	0.27
	2.847
	0.109
	13.921
	2.664
	0.12
	45482.418
	19.946
	0

	size
	0.043
	0.455
	0.509
	13.686
	2.619
	0.123
	289.531
	0.127
	0.726

	type * con
	0.064
	0.673
	0.423
	3.366
	0.644
	0.433
	38.16
	0.02
	0.9

	type * size
	0.129
	1.358
	0.259
	5.683
	1.087
	0.311
	715.758
	0.314
	0.582

	con * size
	0.294
	3.107
	0.095
	1.353
	0.259
	0.617
	8353.99
	53.721
	0.072

	type * con * size
	0.002
	0.017
	0.898
	28.192
	5.394
	0.032
	53.721
	0.024
	0.88

	R Squared 
	0.334
	
	
	0.566
	
	
	0.691
	
	

	Source
	[bookmark: OLE_LINK18]NH4-N
	TP
	AP

	
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.
	Mean Square
	F
	Sig.

	Corrected Model
	297.64
	4.51
	0.004
	0.534
	7.341
	0
	129.271
	5.359
	0.002

	Intercept
	54180.85
	820.21
	0
	45.732
	629.255
	0
	18731.709
	776.495
	0

	type
	1149.02
	17.39
	0.001
	0.087
	1.204
	0.287
	0.051
	0.002
	0.964

	con
	996.68
	15.09
	0.001
	0.181
	2.496
	0.132
	58.382
	2.42
	0.137

	size
	35.23
	0.53
	0.475
	0.438
	6.021
	0.025
	273.389
	11.333
	0.003

	type * con
	1.07
	0.02
	0.9
	0.409
	5.621
	0.029
	90.247
	3.741
	0.069

	type * size
	61.50
	0.93
	0.347
	0.215
	2.962
	0.102
	48.212
	1.999
	0.175

	con * size
	104.86
	1.59
	0.224
	0.012
	0.164
	0.69
	1.574
	0.065
	0.801

	type * con * size
	0.02
	0
	0.988
	0.6
	8.258
	0.01
	1.271
	0.053
	0.821

	R Squared 
	0.334
	
	
	0.765
	
	
	0.704
	
	

















Table S4 Calibrated model on sediment enzyme activity for all response variable relationships
	Source
	BGL
	URE

	
	df
	Mean Square
	F
	Sig.
	df
	Mean Square
	F
	Sig.

	Corrected Model
	8
	11021.697
	3.254
	0.018
	8
	1063.834
	11.064
	0

	Intercept
	1
	1026879
	303.136
	0
	1
	193475.902
	2012.254
	0

	type
	1
	4792.726
	1.415
	0.25
	1
	316.931
	3.296
	0.086

	con
	1
	18738.951
	5.532
	0.03
	1
	363.922
	3.785
	0.068

	size
	1
	7463.288
	2.203
	0.155
	1
	43.321
	0.451
	0.511

	type * con
	1
	3062.707
	0.904
	0.354
	1
	379.773
	3.95
	0.062

	type * size
	1
	47154.881
	13.92
	0.002
	1
	583.185
	6.065
	0.024

	con * size
	1
	538.134
	0.159
	0.695
	1
	139.421
	1.45
	0.244

	type * con * size
	1
	9.751
	0.003
	0.958
	1
	710.275
	7.387
	0.014

	R Squared 
	0.591
	
	
	
	
	
	
	

	Source
	NR
	AMS

	
	df
	Mean Square
	F
	Sig.
	df
	Mean Square
	F
	Sig.

	Corrected Model
	8
	23.09
	9.858
	0
	8
	57007.589
	12.74
	0

	Intercept
	1
	280.629
	119.808
	0
	1
	2962462.902
	662.024
	0

	type
	1
	92.62
	39.542
	0
	1
	2207.884
	0.493
	0.491

	con
	1
	11.026
	4.707
	0.044
	1
	17782.9
	3.974
	0.062

	size
	1
	12.783
	5.457
	0.031
	1
	91935.621
	20.545
	0

	type * con
	1
	1.864
	0.796
	0.384
	1
	7242.719
	1.619
	0.219

	type * size
	1
	6.27
	2.677
	0.119
	1
	10672.905
	2.385
	0.14

	con * size
	1
	47.763
	20.391
	0
	1
	16026.089
	3.581
	0.075

	type * con * size
	1
	10.326
	4.408
	0.05
	1
	305780.837
	68.333
	0

	R Squared 
	0.814
	
	
	
	
	0.850
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