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Table 1 Descriptive statistics for soil hydraulic characteristics and related properties in farmland in the Yellow River Irrigated Area

R 3cdis SEHE P2 1/ ME KA & BREAK fREE g FE KS#  owEkE
Soli properties Mean SD Min Max Difference cvV Skewness  Kurtosis KS test Distribution
HAFAKZFE Ks/(mm » min—1) 0. 62 1.20 0. 001 5.108 5.107 1.94 2.53 5.71 3.34 LN
A E Bulk density/(g *+ cm™3) 1.48 0.11 1. 210 1. 730 0. 520 0.07 0.02 —0.51 0.51% N
HFIE /K& Saturation moisture/ % 30. 47 6. 20 18. 800 65. 770 46. 970 0. 20 2.46 12.29 1.25* N
BILEREE Total porosity/ % 44.28 4.32 34. 540 54. 290 19. 570 0. 10 —0.02 —0.51 0. 56 * N
FEE LI Capillary porosity/ % 34.75 3.77 16. 470 42. 700 26.230 0.11 —1.35 4. 86 1.05*% N
EHREE Organic matter content
8. 96 1.38 5.230 12. 750 7.520 0.15 —0.03 0. 42 0.94% N
/(g kg™
o« LN WHOES RN OES A THRE, « P<0.05,
Note: LN, Lognormal distribution; N. Normal distribution. * P<Z0. 05.
*2 SIRERAKEHIEOMBAKERBREARFHFERFRIEDNRSH
Table 2 Semivariogram model and corresponding parameters of soil hydraulic characteristics and
related properties in farmland in the Yellow River Irrigated Area
ES: e e HEH sl s AR B PUERBL wE
Soli properties Model Sil(Co+C) Nugget(C0) C0/ (CO+Cy/ % Range/m R? RSS
HAFEKE Ks E 9. 410 3. 200 34.00 491. 40 0. 767 1.09
A Bulk density G 0. 019 0. 003 15. 80 242. 66 0. 984 3.12X10—7
7K & Saturation moisture E 0. 055 0.021 38.20 381. 90 0. 955 7.04X1076
BFLBLRE Total porosity G 0. 026 0. 005 19. 20 219. 45 0. 979 1.04 X106
EEILIE Capillary porosity L 0.015 0. 009 60. 00 83.23 0. 650 1. 151075
A HLJR-& B Organic matter content E 0. 233 0. 005 0.02 75. 60 0. 989 1. 06X10—6

.G RYIHEELE JBEEAL L R ERL.
Note:G. Gauss model, E, Exponential model, L. Line model.
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Fig. 2 Spatial distribution of Ks,bulk density,saturation moisture, total porosity,capillary porosity and
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soil organic matter in farmland in the Yellow River Irrigated Area
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Table 3 Pearson correlation among soil hydraulic characteristics and related properties in farmland in the Yellow River Irrigated Area
WAFAER AE TR KB BILBREE EEILEE HULBT& &
Ks Bulk density Saturation moisture Total porosity Capilry porosity ~ Organic matter content
MR FKE Ks 1
75% Bulk density —0,468* * 1
MRS 7K B Saturation moisture 0,346 * —0.718* * 1
EFLEEE Total porosity 0.468* * —1.000* * 0.718* * 1
EEILEE Capillary porosity 0.262% * —0.662% * 0.582% * 0.662% * 1
A HLJR-& B Organic matter content 0.247* —0.,448* * 0.396% * 0.448* * 0.303* * 1

o FORTE 0. 05 KEBEMK, » » FRTE 0.01 KT BEMK,

Note: * % correlation is significant at 0. 01 level, % correlation is significant at 0. 05 level.
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Spatial Variability of Seil Saturated Hydraulic Conductivity in
the Yellow River Irrigated Area in Ningxia

ZHAQ Yunpeng,BAI Yiru, WANG Youqi,SHI Lei

(College of Resources and Environment, Ningxia University, Yinchuan, Ningxia 750021)

Abstract: The classical and geological statistics were combined to identify the spatial variability of soil saturated
hydraulic conductivity and its influencing factors with 10 m>X10 m grids in farmland in the Yellow River Irrigated
Area in Ningxia Hui Autonomous Region,China, The results showed that the soil saturated hydraulic conductivity
had strong variation, capillary porosity, saturation moisture content and soil organic matter showed moderate
variations,soil bulk density and total porosity showed weak variation. The geological statistics indicated that
saturated hydraulic conductivity, capillary porosity and saturation moisture content were affected by random
factors and structural factors, while bulk density, total porosity and soil organic matter primarily affected by
structural factors. According to the spatial distribution patterns, saturated hydraulic conductivity had an obvious
distribution, while showing high spatial heterogeneity in the local area. The other soil properties had obvious
distribution., The total porosity and bulk density was the key influencing factors in saturated hydraulic
conductivity by Pearson correlation analysis, followed by saturation moisture content, capillary porosity and soil
organic matter, Spatial variability of soil saturated hydraulic conductivity and its influencing factors could provide
theoretical guidance for water use efficiency and farmland management.

Keywords: soil saturated hydraulic conductivity; geostatistical statistics; Kriging interpolation; Yellow River

Irrigated Area;Ningxia
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