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Figure 1. Land use map and the location of sampling points in study area
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Table 1. Summary statistics of the studied properties

Variable Mean Median Skewness Kurtosis Minimum Maximum Coeff!cn_ent P-
of variation  value*

BD (g.cm™) 1.43 1.43 0.28 0.03 1.26 1.62 5.53 0.72
AW (%) 9.42 9.34 0.34 -0.42 6.13 12.76 17.46 0.73
Ks (cm.day') 21.13 19.19 2.13 10.23 7.65 64.05 43.28 0.08
Clay (%) 26.93  26.00 0.04 -0.10 8.60 43.04 29.74 0.53
MWD (mm) 0.56 0.50 0.68 -0.10 0.23 1.09 35.87 0.34
OC (%) 0.96 0.90 0.14 -0.24 0.22 1.83 35.36 0.82
CaCOs3 (%) 28.62 29.57 0.02 -0.51 13.24 44.07 24.99 0.99
Sand (%) 5148 52.16 0.30 -0.03 30 80 23.02 0.99

*Significantly coefficient of Kolmogorov-Simonov test

BD: Bulk density, AW: Available Water, Ks: Saturated hydraulic conductivity, MWD: Mean weight diameter of aggregates, OC:

Organic Carbon, CaCOj3: Calcium Carbonate Equivalent
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Table 2. Interpolation parameters and cross-validation statistics for studied soil properties

Variable Model Nugget il Range Relative MEE  RMSE
effect nugget effect
BD (g.cm™) exponential 0.0007 0.004 125.7 0.16 -0.001 0.06
AW (%) exponential 0.20 1203.7 0.20 0.010 1.44
Ks (cm.day™) exponential 0.22 0.81 754 0.27 -0.016 9.13
Clay (%) exponential 8.473 49.70 989.8 0.17 0.214 7.21
MWD (mm) exponential 0.003 0.040 571.9 0.08 0.002 0.19
OC (%) Spherical 0.006 0.114 10108 0.06 -0.005 0.28
CaCOs (%) Spherical 6.20 38.06 610.7 0.16 0.097 5.86
Sand (%) exponential 28.79 102.8  1246.90 0.28 -0.18 10.20
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Figure 2. Omni-directional variograms for studied properties
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Abstract

Assessing the spatial variability trend of various soil properties is a helpful procedure to access to
the efficient site-specific management of this ecosystem vital component. Aimed to investigate the
spatial soil variability in lands of Zanjan University, 48 topsoil (0-25) samples were collected based
on a regular grid of 250 meter. Soil samples were analyzed for some physical properties, including
bulk density, available water capacity, saturated hydraulic conductivity, mean weight diameter and
clay, sand, organic carbon and equivalent calcium carbonate percentage. Identifying the spatial
structure of selected properties, ordinary kriging was used to estimate the values of soil properties
in un-sampled locations and continuous maps were prepared. The results showed that saturated
hydraulic conductivity (43.28%) and bulk density (5.53%) had the maximum and minimum
coefficients of variations, respectively. The spherical model was performed well to describe the
spatial structure of organic carbon and carbonate calcium equivalent; whereas exponential model
showed the best fit to the remained soil properties. Saturated hydraulic conductivity showed a
strong correlation class; whereas spatial structure of other studied properties was moderately
correlated. Interpolated maps revealed that increasing clay percentage from the south to the north
of study area led to the decreased contents of saturated hydraulic conductivity and increased values
of available water capacity. This observation indicated that considering soil youthfulness and less-
developed soil structure, most of the soil physical properties are mainly influenced by soil texture.
It is also observed that cultivated crops in the south of studied area and apple trees in the north,
resulted in the soil organic carbon to be increased to more than 1%, in turn, led to the significant
increase in mean weight diameter of soil aggregates in these areas.

Keywords: Spatial variability, Kriging, Geostatistics, Variogram
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