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Research on the soil infiltration characteristics in the field
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Abstract: Based on the double-ring infiltration experiments carried out in the selected fields of the first terrace and

the third terrace with sandy loam and clay loam respectively in Yangling District, Shaanxi Province, China, the soil infil-

tration characteristics under different soil textures were studied. The results showed that the modified Kostiakov function

was the optimal choice in describing the process of soil infiltration. The reasonable observing time of infiltration experi-

ment was no less than 90 min in the first terrace with sandy loam and no less than 120 mins in the third terrace with clay

loam. Based on the maximum correlation distance among the infiltration parameters, the reasonable sampling number was

proved to be 42 for the selected fields in both the first terrace and the third terrace. The spatial variation characteristics

of basic infiltration rate f; could be employed to describe the infiltration performance and to measure the infiltration ca-

pacity of soil, and the spatial variation characteristics of the infiltration parameter k should also be taken into considera-

tion. The study results could set the scientific foundation for a further study of soil infiltration characteristics.
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Note: O stands for infiltration test sites
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Fig.1 Soil infiltration test sites in the field
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Table 1 The soil characteristic parameters in two different experiment fields

. N AR I B % K sk
I RE i A Mass fraction of soil particles Bulk Moisture
Experiment - - Soil .
felds Longitude Latitude texture RRL pig A wb s densnzr \ content
Clay Silt Sand /(grem™) /%

AN I Jo

. b 108°0529" 34°14'51" DRE 1.93 30.76 67.31 1.38 16.94
First terrace Sandy loam

— K458

f”&[gﬂiﬁ]‘ 108°03'30" 34°17'33" Rt 24.15 45.41 30.44 1.30 14.65
Third terrace Clay loam

T 2 PR R SRR B 2 B AT AN K A 00 A 2% I M B AT D I M

Note: The data of mass fraction of soil particles, bulk density and moisture content are the mean values of all test sites in each terrace.
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Table 2 The comparison of fitting results with different infiltration functions in each field
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Table 3 Statistical results of the time when infiltration become steady in different sites of each field

a3 b A5 T e/ ME RME ¥iE 5 R AL
Experiment fields Soil texture Min. (min) Max. (min) Mean (min) Coefficient of variation
IR H fibige
Ry PRt 35 120 72 0.4328
First terrace Sandy loam
ST s
i FL 55 140 98 0.3976
Third terrace Clay loam
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Fig.2  Comparison of the estimated values of cumulative infiltration in 180 min deduced by infiltration

parameters obtained at various stages with the measured values in the first terrace
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Table 4 The semi-variogram parameters of the soil infiltration characteristics

T A B2% o \ A
AL, N Co/(Co+ € HIXHTE/m 4 A
Experiment Infiltration Co Co+ C K X -
/% Correlation distance Fitting model
fields parameters
k 0.090 0.294 30.61 14.80 BRI BRZL Spherical model
*%W‘@ a 0.005 0.013 38.46 14.70 $E ¥R AL Exponential model
st
terrace fo 0.011 0.031 35.48 13.79 FRE Y Exponential model
Z1g0 22.50 83.00 27.11 13.20 FEER L Exponential model
k 0.171 0.476 35.92 15.62 FEE PR KL Exponential model
=it a 0.024 0.065 36.92 15.85 BROR BB Spherical model
Third
117
lerrace fo 0.162 0.414 39.13 12.84 TRRLREL Exponential model
Ziso 0.800 2.576 31.06 13.45 FEELREL Exponential model

(ﬂf C() ﬁﬁ%ﬁ{ﬁ, C() +C j‘]iﬁﬁy Zm()j‘:’ 180 min %‘:ﬂ“)\é}ﬁo

Note: Cy is nugget value, Co+ C is partial sill, and Zg is cumulative infiltration in 180 min.
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Table 5 The reasonable sampling number based on geostatistics
) k a Jo Ziso
ii E@ im ‘lﬁ N N o N 3 ) N N 2 N N )
Experiment PR B g A% PHRE B g A% PHRE R B HIER e PHRE R B I
fields Adjusted Sampling Adjusted Sampling Adjusted Sampling Adjusted Sampling
distance/m number distance/m number distance/m number distance/m number
—Z B il First terrace 14.50 30 14.50 30 13.50 36 13.00 42
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Table 6  Cross-correlation coefficients of different infiltration parameters

6 Hh
E Lf\",’u’(ﬁ, kxa kx fo kx Zigo aXjfo ax Zig Jox Zig
xperiment fields
— 2B First terrace -0.112 -0.210 0.481" 0.031 0.203 0.709"*
=2 s Third terrace -0.109 -0.178 0.452" 0.078 0.148 0.788" "
TEAOC BB MRS, « » FRBEKT P<0.01; » FREBEKT P<0.05,
Note: * * and * mean significance of correlation at P<0.01 and P <0.05 respectively.
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