Improving assessment quality of soil natural attenuation capacity at the point and regional scales
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Table S1
Parameters of variograms for soil indicators in the study area in Guixi City, China.
	Indicators
	Model
	Nugget
	Sill
	Nugget/Sill
	Range(km)

	Bulk density
	Spherical
	1.04
	2.08
	0.50
	3.73

	CECa
	Exponential
	1.45
	2.49
	0.58
	5.11

	Soil clay content
	Gaussian
	1.34
	2.36
	0.57
	3.64

	Soil pH
	Spherical
	0.17
	0.20
	0.83
	5.62

	SOMb
	Spherical
	2.88
	4.31
	0.67
	3.38


a CEC, Cation exchange capacity.
b SOM, Soil organic matter.
Table S2
Descriptive statistics of the local coefficients of variation of soil indicators in the study area in Guixi City, China.
	Indicators
	Minimum
	Maximum
	Mean
	SDa

	Bulk density
	0.08
	0.25
	0.15
	0.03

	CECb
	0.22
	0.62
	0.39
	0.07

	Soil clay content
	0.21
	0.54
	0.34
	0.07

	pH
	0.03
	0.14
	0.08
	0.02

	SOMc
	0.25
	0.90
	0.55
	0.14


a SD, standard deviation.
b CEC, cation exchange capacity.
c SOM, soil organic matter.
Table S3
The means and medians of θ(u) generated by kriging cross-validation based on the four variogram estimators.
	Matheron
	Genton
	Cressie-Hawkins
	Dowd

	
a
	
b
	

	

	

	

	

	


	0.961
	0.332
	1.294
	0.468
	1.089
	0.372
	1.222
	0.427



a, the mean of the θ(u).

b, the median of the θ(u).

21


[image: ]
Fig. S1. The map of local means of (a) bulk density, (b) cation exchange capacity (CEC), (c) soil clay content, (d) soil pH, and (e) soil organic matter (SOM) in the study area in Guixi City, China.
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Fig. S2. Comparison of NAC, NACEW, and NACMW-EW at 241 sampling points in the study area in Guixi City, China. NAC, soil natural attenuation capacity calculated by ecosystem-service performance model. NACEW, soil NAC calculated by ecosystem-service performance model and entropy weight method (EW); NACMW-EW, soil NAC calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW). R2, coefficient of determination. r, Pearson correlation coefficient.
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Fig. S3. Boxplot of NACMW-EW at 241 samples in different land-use types. The significant differences in soil natural attenuation capacity (NAC) between other land-use types and urban land were denoted by * (p < 0.05). NACMW-EW, soil NAC calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW).
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Fig. S4. Variograms of the NACMW-EW residual calculated based on the traditionally-used Matheron’s estimators and the following three robust estimators: Genton’s, Cressie-Hawkins’s, and Dowd’s. NACMW-EW, soil NAC calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW).
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Fig. S5. The spatial outliers of NACMW-EW residual in the study area in Guixi City, China. NACMW-EW, soil NAC calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW).

[image: ]
Fig. S6. The (a) 1/4, (b) 1/2, and (c) 3/4 quartile of soil NACMW-EW generated by the 1000 realizations of robust sequential gaussian simulation with land-use type (RSGS-LU) in the study area in Guixi City, China. NACMW-EW, soil natural attenuation capacity (NAC) calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW).
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Fig. S7. Spatial distribution of the NACMW-EW generated by robust sequential Gaussian simulation with land-use types (RSGS-LU) in the study area in Guixi City, China. NACMW-EW, soil natural attenuation capacity calculated by ecosystem service performance model and moving window-entropy weight method (MW-EW).
[image: ]
Fig. S8. Threshold-exceeding probability map of soil NACMW-EW generated by the 1000 realizations of robust sequential gaussian simulation with land-use type (RSGS-LU) in the study area in Guixi City, China. NACMW-EW, soil natural attenuation capacity (NAC) calculated by ecosystem-service performance model and moving window-entropy weight method (MW-EW).
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