Appendix A
[bookmark: _GoBack][bookmark: _Ref160635269][bookmark: _Ref152341263]The transfer parameters of the model were tested for the soils used in the reference paper data. The selected soil is a calcareous brown soil with a medium loam texture, which is close to the soil parameters in the references, and the relevant parameters are shown in Table S1. The van Genuchten model parameters for this soil are shown in Table S2.
Table S1 The soil parameters of reference and the test
	soil parameters
	Total nitrogen content
g/kg
	organic matter 
g/kg
	bulk density
g/cm3

	reference’s value
	1.54
	18.5
	1.45

	the test’s value
	1.46
	17.7
	1.39


[bookmark: _Ref160635299]Table S2 Van Genuchten model parameters of the test soil
	soil parameters
	

	

	

	

	


	the test’s value
	0.028
	0.45
	0.029
	1.51
	1.72



This section provides the method for measuring the relevant parameters in the model proposed in this study, and the following method is illustrated with a cell size of 5(L)x5(W)x10(H) cm3 (which used in Text 3.2.) :


For ，it’s measured by a 15cm×15cm×10cm container (Figure S1 a). The container contains the soil filled with soil a (soil of layer a), the bottom of the container is stainless steel net, the aperture is 1.1±0.1mm. In order to avoid errors caused by the stress of saturated head, watering the upper center of the container rapidly, the value is W= 112.5 ml (it is equivalent to the saturated water content of a single cell). After 10min, 9 blocks of soil were removed and their moisture content was measured. The sum of soil moisture content of each non-central block before watering is W1, and after watering is W2. Assuming that the central soil absorbs all W instantaneously, the equation  is used to calculate .


For ，it’s measured by a 5cm×5cm×20cm container (Figure S1 b). The container contains the soil filled with soil a and soil b (soil of layer a and b), the bottom of the container is stainless steel net, the aperture is 1.1±0.1mm. In order to avoid errors caused by the stress of saturated head, watering the upper center of the container rapidly, the value is W= 112.5 ml (it is equivalent to the saturated water content of a single cell). After 10min, lower block of soil was removed and their moisture content was measured. The soil moisture content of lower block before watering is W1, and after watering is W2. Assuming that the top soil absorbs all W instantaneously, the equation  is also used to calculate .




When taking out the clod, the consistency of the whole clod should be ensured as much as possible to prevent large errors. Since it is difficult to obtain the sum of references, this parameter is adjusted according to the value of  and . After testing with the model. The way to test parameters is adjusted them according to  and , respectively. Finally, the lowest error can be obtained when the adjustment value is -0.2. In actual experimental environment, average ESW1 2.31g, and we make it as a fixed value in this model.

[bookmark: ZEqnNum228481]		
[bookmark: _Ref152787828][image: ]
Figure S1 Schematic diagram of how to obtain model parameter. In (a), the dotted line divides the container into 9 clods of equal volume, and in (b), it divides the container into 2 clods of equal volume.

oleObject2.bin

image3.wmf
a


oleObject3.bin

image4.wmf
n


oleObject4.bin

image5.wmf
s

K


oleObject5.bin

image6.wmf

oleObject6.bin

oleObject7.bin

image7.wmf

oleObject8.bin

oleObject9.bin

image8.wmf

oleObject10.bin

image9.wmf

oleObject11.bin

oleObject12.bin

oleObject13.bin

image10.wmf

oleObject14.bin

image11.png
Soil

Ar(a) [(,5) = (2,9)]
(a)

Stainless steel

mesh

Ar(a—b) (,5)

(b)

Soil

Stainless steel

mesh




image1.wmf
r

q


oleObject1.bin

image2.wmf
s

q


