Table 1 Basic properties of soils on the slope sites
	Site
	Depth
	
	Particle size distribution (%)
	Bulk density
(g cm-3)
	Saturated conductivity
(cm h-1)
	Porosity
(%)
	Volumetric moisture content (%)

	
	
	
	Sand
(> 60 μm)
	Silt
(2-60 μm)
	Clay
(< 2 μm)
	
	
	
	

	Down slope
	0-10 cm
	Ah
	7.27
	75.24
	17.49
	0.8±0.3
	353.6±136.4
	70.3±11.9
	49.5±5.4

	
	10-30 cm
	B1
	6.41
	66.82
	26.77
	1.0±0.4
	167.5±46.0
	61.5±14.7
	44.7±7.1

	
	30-40 cm
	B2
	5.26
	73.7
	21.03
	1.2±0.4
	77.1±2.9
	55.2±15.8
	39.8±9.5

	Mid slope
	0-10 cm
	Ah
	6.5
	77.09
	16.41
	0.9±0.1
	87.0±2.1
	67.6±3.8
	43.8±4.9

	
	10-30 cm
	B1
	10.56
	72.25
	17.18
	0.8±0.2
	100.9±27.0
	68.2±8.1
	41.1±3.7

	
	30-40 cm
	B2
	0.92
	70.9
	28.17
	1.1±0.3
	74.2±1.1
	59.9±12.2
	39.3±6.7

	Up slope
	0-10 cm
	Ah
	4.3
	76.87
	18.83
	0.8±0.2
	372.5±38.9
	69.8±5.7
	43.8±1.0

	
	10-30 cm
	B1
	3.15
	73.23
	23.62
	0.9±0.2
	77.6±31.7
	66.3±5.8
	44.1±5.2

	
	30-40 cm
	B2
	2.05
	67.9
	30.05
	1.1±0.2
	17.8±10.4
	59.8±8.2
	41.1±7.1

	Note: For bulk density, saturated conductivity, porosity, and volumetric moisture content the mean ± one standard deviation are given.


Table 2 Definition of flow type in soils that can be distinguished by dye pattern (Weiler and Flühler, 2004)
	Flow type
	Soil characteristics
	Dye pattern
	Proportion of SPW

	
	
	
	< 20 mm
	> 200 mm

	Macropore flow with low interaction
	Macropores in a low permeable or saturated soil matrix
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	> 50%
	< 20%

	Macropore flow with mixed interaction (high and low)
	Macropores in a heterogeneous soil matrix or macropores with variable macropore flow
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	20-50%
	< 20%

	Macropore flow with high interaction
	Macropores in a permeable soil matrix (texture or aggregation)
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	< 20%
	< 30%

	Heterogeneos matrix flow and fingering
	Spatially heterogeneous soil properties, e.g. wettability or flow instability
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	< 20%
	< 30-60%

	Homogeneous matrix flow
	Permeable soil (texture or aggregation)
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	< 20%
	> 60%


Table 3 The standardized mean value, mean square error and weight coefficient of each index
	Indicators
	Mean value
	Mean square error
	Weight coefficient

	Dye coverage，DC
	0.69 
	0.32 
	0.15 

	Uniform infiltration depth，UID
	0.49 
	0.34 
	0.18 

	Total stain area，TSA
	0.69 
	0.32 
	0.19 

	Length index，LI
	0.45 
	0.25 
	0.16 

	Preferential flow fraction，PPF
	0.55 
	0.27 
	0.18 

	Variable coefficient，VC
	0.38 
	0.29 
	0.21 

	Peak value，PV
	0.35
	0.40
	0.31


Table 4 Evaluation index of soil preferential flow in different slope position
	Slope position
	Evaluation index of preferential flow

	
	Min value
	Max value
	Standard deviation
	Mean value

	Up slope
	0.34
	0.76
	0.14
	0.60

	Mid slope
	0.61
	0.85
	0.10
	0.69

	Down slope
	0.54
	0.96
	0.16
	0.65


Table 5 Correlation between preferential flow type and soil properties

	PFT
Soil properties
	Macropore flow with low interaction
	Macropore flow with mixed interaction
	Macropore flow with high interaction
	Heterogeneous matrix flow and fingering
	Homogeneous matrix flow

	Moisture content
	-0.767*
	0.064
	0.786*
	0.336
	0.145

	Bulk density
	0.960**
	-0.429
	-0.502
	-0.42
	-0.265

	Saturated conductivity
	-0.583
	-0.18
	0.311
	0.629
	0.804**

	Porosity
	-.939**
	0.498
	0.467
	0.361
	0.188

	Sand
	-0.548
	0.363
	0.485
	0.096
	-0.073

	Silt
	-0.505
	-0.342
	0.081
	0.747*
	0.519

	Clay
	0.666
	0.034
	-0.333
	-0.579
	-0.323

	*Significant correlation at 0.05 level.  **Significant correlation at 0.01 level.   The black font is used to emphasize significant relevance.


