   	Table. S1 Distribution of soil microbial community α diversity index in 2021
	Sample
	ACE
	Chao1
	Shannon
	Simpson

	[bookmark: _Hlk144903395]Point 1
	summer
	Shallow layer
	4516.104547
	4153.487585
	5.952618
	0.013349

	
	
	middle level
	4060.128210
	3848.100707
	5.777183
	0.011573

	
	
	Deep
	4128.833815
	3997.776042
	6.118883
	0.008222

	
	Autumn
	Shallow layer
	4475.079237
	4075.942222
	5.388471
	0.022502

	
	
	middle level
	3829.849139
	3619.389925
	5.710280
	0.013562

	
	
	Deep
	3778.088478
	3699.155738
	5.934141
	0.009959

	Point 2
	summer
	Shallow layer
	3053.346861
	2874.728477
	5.008882
	0.032765

	
	
	middle level
	2498.545122
	2409.899083
	5.058277
	0.030341

	
	
	Deep
	2575.048006
	2528.048077
	5.165374
	0.024993

	
	Autumn
	Shallow layer
	1821.580972
	1797.337662
	4.966555
	0.025303

	
	
	middle level
	1837.104587
	1855.137931
	5.099028
	0.017765

	
	
	Deep
	2032.530830
	1998.644599
	5.136658
	0.023936



Table. S2. Distribution of soil microbial community α diversity index in 2022
	[bookmark: OLE_LINK43][bookmark: _Hlk144903276]Sample
	ACE
	Chao1
	Shannon
	Simpson

	[bookmark: OLE_LINK44][bookmark: _Hlk144903343]Point 1
	summer
	Shallow layer
	4198.983995
	3981.373860
	5.557234
	0.019058

	
	
	middle level
	3491.433118
	3387.768322
	5.627797
	0.014498

	
	
	Deep
	3516.454011
	3338.401869
	5.679607
	0.012416

	
	Autumn
	Shallow layer
	4416.902013
	4134.580409
	5.483221
	0.019367

	
	
	middle level
	3219.987636
	2998.694323
	5.310629
	0.017767

	
	
	Deep
	3447.947472
	3375.425806
	5.912801
	0.007765

	Point 2
	summer
	Shallow layer
	3477.954400
	3346.988010
	5.008668
	0.033390

	
	
	middle level
	2101.281621
	2054.333333
	5.219459
	0.016140

	
	
	Deep
	1727.649855
	1777.890244
	5.607737
	0.010449

	
	Autumn
	Shallow layer
	3065.254732
	2858.389121
	4.833801
	0.051374

	
	
	middle level
	2387.777157
	2306.224756
	5.132846
	0.020045

	
	
	Deep
	2769.770484
	2656.941989
	5.203705
	0.019207



Table. S3. Statistical table for testing differences in community structure

	Serial Number
	Phylum
	2021
	2021
	2022
	2022
	 
	 

	
	
	Abundance average
	Standard deviation of abundance
	Abundance average
	Standard deviation of abundance
	Significance P-value
	Effect size

	
	
	Mean (%)
	2021-Sd (%)
	2022-Mean (%)
	2022-Sd (%)
	
	

	1
	Acidobacteriota
	29.734
	12.96
	27.418
	8.982
	0.616
	2.34

	2
	Proteobacteria
	17.551
	5.836
	15.707
	6.796
	0.483
	1.73

	3
	Chloroflexi
	8.542
	4.377
	11.335
	7.14
	0.263
	-2.76

	4
	Nitrospirota
	7.614
	3.779
	7.21
	4.15
	0.805
	0.38

	5
	Sva0485
	4.956
	4.004
	6.337
	4.753
	0.45
	-1.42

	6
	Planctomycetota
	5.38
	3.681
	5.665
	5.109
	0.877
	-0.30

	7
	Desulfobacterota
	4.023
	1.937
	5.441
	3.509
	0.237
	-1.43

	8
	Actinobacteriota
	4.697
	4.431
	3.535
	2.617
	0.444
	1.19

	9
	Verrucomicrobiota
	2.649
	0.49
	2.61
	0.691
	0.873
	0.07

	10
	Bacteroidota
	2.133
	0.892
	2.586
	1.182
	0.302
	-0.45

	11
	Firmicutes
	2.625
	3.027
	2.014
	1.017
	0.518
	0.64

	12
	Spirochaetota
	1.569
	0.874
	1.548
	0.85
	0.952
	0.02

	13
	Methylomirabilota
	1.465
	1.04
	1.514
	1.14
	0.914
	-0.03

	14
	unclassified_k__norank_d__Bacteria
	1.217
	0.417
	1.292
	0.625
	0.733
	-0.08

	15
	Myxococcota
	0.692
	0.305
	0.629
	0.226
	0.574
	0.07



[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Table S4 Linear regression analysis of CO2 , CH4 and C flux and each meteorological factors in different time scales of 2022
	Model
	Unstandardized coefficient B
	standard error
	Standardized coefficient Beta
	t
	Significance sig.
	
	Adjusted goodness of fit adjusted R 2
	F
	Model significance sig.

	
	
	
	
	
	
	R 2
	
	
	

	C
	( constant )
	-47.378
	50.3
	
	-0.942
	0.4
	0.872
	0.648
	3.894
	0

	
	T a
	-0.24
	0.211
	-0.785
	-1.134
	0.32
	
	
	
	

	
	Ts
	0.323
	0.262
	1.061
	1.233
	0.285
	
	
	
	

	
	RH
	-0.081
	0.088
	-0.439
	-0.925
	0.407
	
	
	
	

	
	VPD
	0.001
	0.002
	0.129
	0.487
	0.007
	
	
	
	

	
	SWC 10
	-0.1
	0.037
	-0.934
	-2.711
	0.002
	
	
	
	

	
	SWC 20
	0.752
	0.777
	0.994
	0.968
	0.388
	
	
	
	

	
	SWC 30
	-0.258
	0.527
	-0.558
	-0.49
	0.65
	
	
	
	

	CO 2
	( constant )
	-47.824
	51.093
	
	-0.936
	0.402
	0.871
	0.644
	3.843
	0

	
	T a
	-0.246
	0.215
	-0.798
	-1.146
	0.316
	
	
	
	

	
	Ts
	0.33
	0.266
	1.071
	1.237
	0.284
	
	
	
	

	
	RH
	-0.084
	0.089
	-0.448
	-0.939
	0.401
	
	
	
	

	
	VPD
	0.001
	0.002
	0.13
	0.488
	0.007
	
	
	
	

	
	SWC 10
	-0.101
	0.038
	-0.931
	-2.687
	0.003
	
	
	
	

	
	SWC 20
	0.777
	0.789
	1.017
	0.984
	0.381
	
	
	
	

	
	SWC 30
	-0.272
	0.535
	-0.583
	-0.508
	0.638
	
	
	
	

	CH 4
	( constant )
	0.446
	0.976
	
	0.457
	0.671
	0.757
	0.332
	1.78
	0

	
	T a
	0.006
	0.004
	1.484
	1.554
	0.195
	
	
	
	

	
	Ts
	-0.006
	0.005
	-1.41
	-1.189
	0.3
	
	
	
	

	
	RH
	0.002
	0.002
	0.948
	1.451
	0.22
	
	
	
	

	
	VPD
	0
	0
	-0.166
	-0.457
	0.672
	
	
	
	

	
	SWC 10
	0.001
	0.001
	0.453
	0.953
	0.395
	
	
	
	

	
	SWC 20
	-0.025
	0.015
	-2.308
	-1.63
	0.178
	
	
	
	

	
	SWC 30
	0.014
	0.01
	2.172
	1.382
	0.239
	
	
	
	



	

