Table S1 The plant types of the study sites across the Loess Plateau
	Site
	Latitude
	Longitude
	Species
	Types

	1
	34.09273
	108.47392
	Vitis vinifera
	Shrubland

	2
	34.09452
	109.27425
	Larix gmelini
	Forestland

	3
	34.89132
	104.47681
	Artemisia sacrorum
	Grassland

	4
	34.533
	105.161
	Caragana microphylla
	Shrubland

	5
	34.534
	106.429
	Robinia pseudoacacia
	Forestland

	6
	35.71819
	109.42704
	Pinus massoniana
	Forestland

	7
	34.89502
	107.67382
	Broad-leaved forest
	Forestland

	8
	34.88514
	108.47304
	Hippophae rhamnoides
	Shrubland

	9
	34.89357
	109.27399
	Nitraria tangutorum
	Shrubland

	10
	34.89275
	110.07384
	Poliothyrsis
	Shrubland

	11
	34.89167
	110.87262
	Poliothyrsis
	Shrubland

	12
	34.89447
	111.67244
	Pinus tabuliformis
	Forestland

	13
	34.89298
	112.47286
	Broad-leaved forest
	Forestland

	14
	34.89215
	113.27202
	Caragana microphylla
	Shrubland

	15
	35.69544
	102.06819
	Artemisia sacrorum
	Grassland

	16
	35.69383
	102.87452
	Astragalus membranaceus
	Grassland

	17
	35.69318
	103.67603
	Prunus davidiana
	Shrubland

	18
	35.69453
	104.4724
	Medicago sativa
	Grassland

	19
	35.69483
	105.27691
	Hippophae rhamnoides
	Shrubland

	20
	35.69604
	106.06888
	Pinus tabuliformis
	Forestland

	21
	35.69114
	106.8801
	Robinia pseudoacacia
	Forestland

	22
	35.69228
	107.67661
	Pinus armandi
	Forestland

	23
	35.7039
	108.47359
	Quercus wutaishanica
	Forestland

	24
	35.69133
	109.28107
	Larix gmelini
	Forestland

	25
	35.69606
	110.07548
	Robinia pseudoacacia
	Forestland

	26
	35.68581
	110.86848
	Artemisia sacrorum
	Grassland

	27
	35.6936
	111.67375
	Hemlock
	Forestland

	28
	35.69484
	112.47643
	Larix gmelini
	Forestland

	29
	35.68538
	113.27242
	Hemlock
	Forestland

	30
	36.49937
	101.28033
	Reaumuria songarica
	Shrubland

	31
	36.49287
	102.07379
	Reaumuria songarica
	Shrubland

	32
	36.49374
	102.87762
	Zea maysL
	Farmland

	33
	36.48594
	103.60878
	Coniferous forest
	Forestland

	34
	36.48531
	104.486
	Reaumuria songarica
	Shrubland

	35
	36.49639
	105.27386
	Pisum sativum
	Farmland

	36
	36.47759
	106.08793
	Caragana microphylla
	Shrubland

	37
	36.49525
	106.89897
	Stipa klemenzii
	Grassland

	38
	36.50185
	107.67513
	Prunus sibirica
	Shrubland

	39
	36.48941
	108.4788
	Quercus wutaishanica
	Forestland

	40
	36.48496
	109.27729
	Zea maysL
	Farmland

	41
	36.49408
	110.07392
	Picea asperata
	Forestland

	42
	36.49052
	110.87365
	Platycladus orientalis
	Shrubland

	43
	36.50148
	111.687
	Periploca sepium
	Shrubland

	44
	36.49036
	112.49408
	Quercus wutaishanica
	Forestland

	45
	36.49277
	113.27236
	Zea maysL
	Farmland

	46
	37.26117
	101.41505
	Stipa klemenzii
	Grassland

	47
	37.29594
	102.089
	Stipa klemenzii
	Grassland

	48
	37.21596
	104.48881
	Reaumuria songarica
	Shrubland

	49
	37.35894
	105.283
	Oxytropis aciphylla
	Shrubland

	50
	37.29222
	106.07448
	Medicago sativa
	Grassland

	51
	37.29198
	106.87472
	Betula
	Forestland

	52
	37.2948
	107.66908
	Zea maysL
	Farmland

	53
	37.29689
	108.47929
	Prunus sibirica
	Shrubland

	54
	37.29447
	109.27276
	Zea maysL
	Farmland

	55
	37.29392
	110.08523
	Elaeagnus angustifolia
	Shrubland

	56
	37.29672
	110.87165
	Elaeagnus angustifolia
	Shrubland

	57
	37.29668
	111.67056
	Zea maysL
	Farmland

	58
	37.28885
	112.47386
	Broad-leaved forest
	Forestland

	59
	37.278
	113.28835
	Zea maysL
	Farmland

	60
	38.09097
	106.0782
	Triticum aestivum
	Farmland

	61
	38.09397
	106.87612
	Zea maysL
	Farmland

	62
	38.07401
	107.06396
	Caragana microphylla
	Shrubland

	63
	38.09299
	108.47335
	Picea asperata
	Forestland

	64
	38.09618
	109.26565
	Caragana microphylla
	Shrubland

	65
	38.09468
	110.07489
	Zea maysL
	Farmland

	66
	38.11517
	110.88191
	Picea asperata
	Forestland

	67
	38.0968
	111.69797
	Artemisia argyi
	Grassland

	68
	38.09624
	112.47608
	Quercus wutaishanica
	Forestland

	69
	38.09962
	113.27412
	Robinia pseudoacacia
	Forestland

	70
	38.87471
	106.17863
	Stipa klemenzii
	Grassland

	71
	38.8888
	106.85004
	Alhagi sparsifolia
	Grassland

	72
	38.90167
	107.66974
	Sophora flavescens
	Grassland

	73
	38.86653
	108.37603
	Pinus tabuliformis
	Forestland

	74
	38.88213
	109.31367
	Pinus massoniana
	Forestland

	75
	38.88845
	110.06946
	Salix psammophila
	Shrubland

	76
	38.89333
	110.87354
	Artemisia argyi
	Grassland

	77
	38.88543
	111.66364
	Zea maysL
	Grassland

	78
	38.88826
	112.4849
	Artemisia argyi
	Grassland

	79
	38.86986
	113.28056
	Zea maysL
	Farmland

	80
	39.69423
	106.87323
	Triticum aestivum
	Farmland

	81
	39.70535
	107.68315
	Caragana microphylla
	Shrubland

	82
	39.69423
	108.47502
	Triticum aestivum
	Farmland

	83
	39.69839
	109.2681
	Salix psammophila
	Shrubland

	84
	39.68666
	110.06982
	Stipa klemenzii
	Grassland

	85
	39.69357
	110.87371
	Caragana microphylla
	Shrubland

	86
	39.69368
	111.67384
	Cunninghamia
	Forestland

	87
	39.69194
	112.47601
	Elymus dahuricus
	Grassland

	88
	39.69317
	113.2737
	Elymus dahuricus
	Grassland

	89
	39.68931
	114.07492
	Stipa bungeana
	Grassland

	90
	40.50111
	106.86341
	Zea maysL
	Farmland

	91
	40.51078
	107.35579
	Zea maysL
	Farmland

	92
	40.40217
	108.50302
	Paeonia suffruticosa
	Farmland

	93
	40.49031
	109.27747
	Peganum harmala
	Grassland

	94
	40.49593
	110.07149
	Zea maysL
	Farmland

	95
	40.48898
	111.87132
	Helianthus annuus
	Farmland

	96
	40.49536
	111.67245
	Caragana microphylla
	Shrubland

	97
	40.49358
	114.07301
	Achnatherum splendens
	Grassland


Table S2 The precision of the model of kriging interpolation for ecosystem C stocks
	Item
	Value

	R2
	0.713

	p
	0.012

	Sampling site
	291

	Mean
	2.84

	Standard error of the mean
	5.23

	Root mean square error
	14.56

	Standard root mean square error
	1.09


Table S3 The precision of the random forest model for ecosystem C stocks
	Item
	Verification result

	R2
	0.654

	p
	0.031

	Standard error of the mean
	6.12

	Root mean square error
	19.55

	Standard root mean square error
	2.01


Table S4 Summary of soil properties about ecosystems across the Loss Plateau of China

	Item
	pH
	Clay (%)
	Soil cation exchange capacity (ECE) (cmol kg-1)
	TN (g kg-1)

	Farmland
	8.11 ± 0.23a
	32.1 ± 3.2d
	15.2 ± 1.6b
	0.87 ± 0.21c

	Grassland
	7.09 ± 0.34b
	35.6 ± 2.8c
	15.9 ± 2.1b
	1.12 ± 0.19b

	Shrubland
	7.78 ± 0.29ab
	37.4 ± 2.5b
	17.8 ± 1.9a
	1.19 ± 0.25ab

	Forestland
	6.67 ± 0.45c
	39.2 ± 3.5a
	18.3 ± 2.5a
	1.23 ± 0.17a

	Mean
	7.41 ± 0.33
	36.08 ± 3.1
	16.1 ± 2.3
	1.10 ± 0.23


pH: soil pH; TN: soil total nitrogen; CEC: soil cation exchange capacity

Table S5 Geostatistical parameters for soil factors across the Loess Plateau

	Item
	Model
	Sill

(Co+C)
	Nugger

(Co)
	Ao/m
	C/(Co+C)
	RSS
	R2
	p

	pH
	Spherical
	0.26
	0.11
	56.2
	0.929
	0.07
	0.866
	< 0.01

	Clay
	Linear
	1.21
	0.06
	73.2
	0.906
	0.18
	0.814
	< 0.05

	ECE
	Spherical
	0.45
	0.07
	32.1
	0.813
	0.13
	0.833
	< 0.05

	TN
	Spherical
	0.67
	0.18
	66.7
	0.869
	0.04
	0.887
	< 0.01


Nugget variance or y-intercept (Co) and sill or curve plateau (C+Co) are shown. The degree of spatial dependence (C/[C+Co]) is the ratio of relative structural variance to relative population variance.

pH: soil pH; TN: soil total nitrogen; CEC: soil cation exchange capacity

Table S6 Geostatistical parameters for soil organic carbon (0-10 cm and 10-20 cm) and ecosystem carbon density across the Loess Plateau

	Item
	Model
	Sill

(Co+C)
	Nugger

(Co)
	Ao/m
	C/(Co+C)
	RSS
	R2
	p

	SOC

0-10 cm
	Spherical
	0.22
	0.15
	53.2
	0.912
	0.04
	0.812
	< 0.01

	SOC

10-20 cm
	Spherical
	0.31
	0.09
	34.3
	0.897
	0.11
	0.898
	< 0.05

	SOCD

0-10 cm
	Spherical
	0.98
	0.14
	35.2
	0.711
	0.12
	0.901
	< 0.001

	SOCD

10-20 cm
	Spherical
	1.22
	0.08
	78.4
	0.602
	0.28
	0.872
	< 0.01

	AGCD
	Exponential
	1.98
	0.11
	62.1
	0.887
	0.09
	0.867
	< 0.01

	BGCD
	Linear
	1.56
	0.09
	76.1
	0.910
	0.15
	0.803
	< 0.05

	ETCD
	Spherical
	0.66
	0.13
	69.0
	0.822
	0.03
	0.823
	< 0.01


Nugget variance or y-intercept (Co) and sill or curve plateau (C+Co) are shown. The degree of spatial dependence (C/[C+Co]) is the ratio of relative structural variance to relative population variance.

AGCD: above-ground carbon density; BGCD: below-ground carbon density; SOCD: soil organic carbon density; ETCD: ecosystem total carbon density

