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Fig. 1  Distribution map of soil profiles in study area
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Fig. 2 Experimental indicator variograms (points) and corresponding fitted models (solid lines) for each texture category
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Table 1 Indicator variogram models of five texture layers in vertical and horizontal directions

e T 7 1] S !
Co C o1 (m) C, 2(m) SH Co C o1 (m) SH
Wt 0 0.13 0.5 0.1 12 0 0.13 0.1 2100 0.57
b 0 0.12 0.5 0.08 13 0 0.12 0.08 2200 0.60
L 0 0.065 0.3 0.015 1.3 0 0.065 0.015 1100 0.81
i 0 0.06 0.3 0.027 0.8 0 0.06 0.027 2100 0.69
it 0 0.15 0.35 0.055 0.9 0 0.15 0.055 1008 0.73
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Table 2 Isotropy proportions and anisotropy mean lengths of different soil textures
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Fig. 3 Matrix of transition probabilities showing soil profile data measurements (circles) and tranisogram model (solid lines) for

the study area (The fine solid horizontal lines indicate the sills which show the volumetric proportions of facies in each column,

Intersection of the long-dashed line (tangent) with lag axes indicates mean lengths of each texture)
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Fig. 4 Three dimension realization by SIS (A) and SNES (B) and their corresponding cross-sections
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Fig. 5 Training image used for the multiple-point analysis
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Table 3 Percentage of probability distribution of simulation results that can match with validation dataset (probability threshold >0.4)

Jiik Wi W g i #iL
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Table 4 Reproduction of proportion and connectivity in vertical direction and their corresponding relative errors &
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Applicability Comparison of Two Geostatistical Methods on Three Dimensional Simulation

of Soil Textural Layers at Regional Scale

HE Yong', HU Ke-lin', LIBao-guo', HUANG Yuan-fang', CHEN De-li’

(1 Department of Soil and Water Sciences, College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;

2 School of Resource Management and Geography, Melbourne School of Land and Environment, The University of Melbourne, Victoria 3052, Australia)

Abstract: In order to describe quantitatively the highly spatial variability of soil profiles in falluvial soil, based on 139 observed soil profiles

in a 15 km? region in North China Plain, indicator variogram and transiogram were used to analyze the spatial variability of five soil textural layers

respectively. Results of indicator variograms showed that the soil textural layers in horizontal direction had strong stochastic character whereas the

results of transiogram showed that the soil textural layers in horizontal direction had a certain degree of regularity. Indicator variogram model was

used in Sequential Indicator Simulation (SIS). Three dimensional training image was created by using isotropy distribution proportion and anisotropy

mean lengths obtained from transiogram, and then, the training image was used as input to multiple-point geostatistics simulation (MPS). The

simulation results were validated and compared with traditional SIS method. Results showed that the MPS method is better than SIS method both in

prediction accuracy and reproduction of connectivity of soil textural layers in vertical direction. The results, therefore, can better reflect the spatial

character of soil textural layers.

Key words: Regional scale, Soil textural layers, Three dimension, Sequential Indicator Simulation, Multiple-Point Geostatistics Simulation
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