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Abstract

taking Lankao County in Henan Province as the object of analysis, the method of combining geostatistics and GIS was used to analyze the spatial

In order to understand the spatial variability characteristics of surface soil hydraulic parameters in the Yellow River alluvial plain,

variability of soil surface hydraulic parameters.The results showed that the coefficient of variation of soil dry bulk density and soil water content
were 7.8% and 9.2% , respectively, showing a weak variability.The coefficient of variation of soil permeability coefficient was 173.2%, show-
ing strong variability.The soil hydraulic parameters all had a second-order trend effect.The block-to-basis ratio of soil dry bulk density and soil
moisture content were 0.458 and 0.500, respectively, which had medium spatial autocorrelation ;the block-to-basis ratio of soil permeability co-
efficient was 0.034, which had strong spatial autocorrelation.The soil dry bulk density and soil moisture content in the study area showed a
gradual increase from west to east as a whole.The larger value of soil permeability coefficient was mainly concentrated in the north, and the
smaller value was mainly concentrated in the middle and east, the overall performance was gradually increasing from the middle to the surround-

ings.
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Fig.1 Location and sampling point distribution in the study area
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Table 1 Distribution characteristics of hydraulic parameters of surface

soil
e . B R E
HEFAT pks  TEBERN
A Dry bulk Soil be
i H Ttem densi . meability
ensity moisture coefficient
3 y
kN/m content // % om/s
f/IMHE Min 12.055 34.470 1.718x10°°
SEH4{H Mean 12.224 42.175 5.445x107
FKAE Max 12.055 53.240 5.296x107°
rifEZE SD 0.956 3.918 9.434x10™
AR 2R CV ) % 7.8 9.2 173.2
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Note : Curve a represents the east-west trend effect change;curve b represents the south-north trend effect change
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Fig.2 Trend effect of soil hydraulics parameters
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Table 2 Comparison of interpolation model errors of surface soil hydraulics parameters with different trends

% 2% Prediction error

2K BRI g o Epikigs Temme iy
Parameter Model Py Root mean Mean standard FEy H{% ﬁ*ﬁlﬁ%
effect Mean error Standardized Standardized root
square error error mean error mean square error
TR 0 BRIk -0.012 0.722 0.741 -0.013 8 0.976 6
Soil dry bulk density S -0.013 0.740 0.749 -0.014 2 0.992 9
i -0.012 0.731 0.742 -0.013 5 0.989 9
— Btk -0.011 0.740 0.747 -0.012 4 0.994 8
Fe81 -0.020 0.741 0.739 -0.023 8 1.007 0
i -0.014 0.732 0.740 -0.015 4 0.993 4
—Kr BRIk -0.013 0.724 0.739 -0.014 0 0.982 4
R -0.021 0.756 0.752 -0.024 1 1.010 0
i -0.019 0.747 0.744 -0.022 9 1.008 2
I KA 0 By TRtk 0.087 4.895 5.082 0.015 5 0.968 5
Soil moisture content =20 0.106 4.928 5.171 0.018 4 0.960 2
[ 0.077 4.905 5.102 0.013 4 0.967 1
—r Btk 0.093 4.882 5.060 0.016 6 0.970 2
R 0.114 4912 5.148 0.020 0 0.961 5
i 0.111 4.899 5.078 0.020 2 0.970 5
—W Btk 0.001 4.959 5.050 0.000 2 0.984 8
R 0.045 4.960 5.135 0.008 3 0.971 6
i -0.001 4.969 5.038 -0.000 3 0.990 2
THEBIE R 0By BRotk -0.009 0.698 0.719 -0.012 6 0.974 5
Soil permeability eI -0.010 0.694 0.718 -0.013 3 0.970 5
coefficient i -0.009 0.699 0.719 -0.012 0 0.976 9
—Wr BRIk -0.011 0.703 0.720 -0.014 0 0.980 0
=24 -0.011 0.699 0.719 -0.014 9 0.976 0
i -0.010 0.705 0.720 -0.013 9 0.982 6
—Hr BRIk 0.001 0.704 0.714 0.001 2 0.991 3
B 0.001 0.708 0.717 0.001 5 0.993 2
i 0.001 0.706 0.715 0.001 7 0.992 6
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Table 3 Semi-variance function analysis of surface soil hydraulic parameters

AR N "
S MY g,  JEAl yor 2 wop  DERR
Parameter Model : 0 (C,+C) Cy/(Cy+C) ’ Residual .
range // m coefficient
F T4 Soil dry bulk density BRAIR 0.465 1.016 0.458 2 301.00 0.029 0.834
+ 3982 7K # Soil moisture content i 10.780 21.570 0.500 4271.23 12.600 0.740
+ 4589513 24 Soil permeability coefficient 74 0.015 0.437 0.034 849.00 1.091x107°  0.794
A A A
HRTEE IV FRSTIIAN | f LI RH N cnfs

B 13.39~13.59 I 38.26~39. 08 B 4. 18~-4. 06

[ >13.59~13.78 [ >39. 08 ~ 39. 91 [ >4, 06 ~-3. 94

[1>13.78~13.98 [1>39.91~40.73 A [C1>-3.94~-3.82

[1>13.98~14.18 . [0 >40. 73~ 41. 55 [0>-3.82~-3.69

[ 1>14.18~14. 38 [ >41. 55~ 42. 38 I >-3. 69 ~-3.57

[ >14. 38 ~ 14. 58 [ >42. 38 ~43.20 Il >-3.57~-3.45

I >14. 58 ~14.78 [ >43.20~ 44. 03 I >-3.45~-3.32

[ >14. 78 ~ 14. 98 [ >44, 03 ~ 44, 85 [ >=3.32~==3.21

[ >14.98 ~15.17 [ >44, 85~ 45. 67 \ >3.20~=4 09
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Fig.3 Spatial distribution of surface soil hydraulics parameters in the Yellow River alluvial plain
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