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Fig.1 Location and of series sequence sampling sites and DEM of Loess Plateau Region
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Table I Descriptive statistics of soil total potassium and related
variables at 283 sampling sites across Loess Plateau of China
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Fig.2 Distribution of soil total potassium along sampling sites
across Loess Plateau
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Fig.3 Auto-correlation functions of soil total potassium and pertinent environmental factors
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Fig.4 Cross-correlation functions between soil total potassium and pertinent environmental factors
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Table 2  State-space equations with different combinations of variables

R FE R RMSE

STK=0.996*STK;1+0.029*Pre.;+w; 0.645™ 0.153

SHINE STK=0.945*STK;.1+0.048* Tem,.1+ w; 0.652" 0.151
STK=0.945*STK;. /+0.012*Pre;.1+0.038* Tem,.;+w; 0.638™ 0.153

STK=0.933*STK;.1+0.059* Clay,.;+w; 0.694" 0.143

STK=0.949*STK;,+0.048*Silt, ,+w; 0.663" 0.150

STK=0.911*STK;.1+0.082*BD,.1+w; 0.6917" 0.144

TR STK=0.387*STK;.1+0.269*Clay,.;+0.347*BD;.1+w; 0.978" 0.049
STK=0.955*STK;.,—0.007*Clay,,+0.047* Silt; - +w; 0.676™ 0.147
STK=0.872*STK;.1+0.055*Silt,1+0.073*BD;. 1 +w; 0.705™ 0.142
STK=0.454*STK;.1+0.242*Clay;.,~0.013*Silt;1+0.317*BD;.+w; 0.957"" 0.065

STK=0.965*STK;.1+0.038* Pre;;—0.009* Clay,.,+w; 0.645™ 0.152

STK=0.954*STK;.1+0.007* Pre;.;+0.036* Silt;. 1+ w; 0.644™ 0.153

P STK:=0.897*STK;.1+0.037*Pre;.1+0.063*BD;.1+w; 0.657: 0.152
STK=0.942*STK;.1+0.005* Tem;.;+0.001*Clay,.;+w; 0.667 0.148
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STK=0.880*STK;.1+0.058* Tem,.;+0.059* BD,.+w; 0.5517" 0.170
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Fig.5 Results of state-space modeling of soil total potassium
based on different combinations of environmental variables
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Table 3 Linear regression equations of different combination of variables

M A K>  RMSE

STK=20.734-0.003*Pre 0.017 2.682

LR FE STK=18.061+0.165* Tem 0.025 2.671
STK=28.665-0.024* Pre—0.871*Tem+0.002* Pre* Tem 0.092 2.578

STK=17.372+0.016*Clay 0.102" 2.563

STK=21.813-0.035*Silt 0.029  2.665

STK=13.136+4.631*BD 0.069 2.610

T HER STK=20.607-+0.197*Clay—0.056*Sil-0.0009* Clay*Silt 0.189" 2.437
STK=6.477+0.244*Clay+7.593*BD-0.081*Clay*BD 0.219" 2.391
STK=0.620-0.529*Silt-19.316*BD+0.339*Silt* BD 0.114"  2.546

STK=45.741-2.592* Clay—0.436*Sili~16.025*BD+0.036* Clay*Silt+1.814* Clay* BD+0.254*Silr* BD—0.024*Clay*Sil*BD 0257 " 2.332
STK=21.117-0.01*Pre+0.048*Clay+0.0002* Clay* Pre 0.146" 2.474

STK=16.671+0.014* Pre+0.058*Silt-0.0002* Pre* Silt 0.052 2.634

A STK=17.001-0.008* Pre+2.21* BD+0.005* Pre*BD 0.072** 2.606
STK=11,579+0.769* Tem+0.392* Clay—0.036* Tem* Clay 0.158" 2.483

STK=24.851-0.384* Tem—0.098*Silt+0.008* Tem* Silt 0.062 2.621

STK=3.332+1.139*Tem+10.721*BD-0.706* Tem* BD 0.110" 2.552

pEHACIVEERPS STK=14.672-0.003*Pre+0.154* Clay—0.032*Silt+3.955* BD 0.254" 2337
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Spatial simulation of soil total potassium in regional scale for Loess
Plateau Region

Liu Zhipeng'?, Shao Ming‘an®*, Wang Yungiang®>
(1. State Key Laboratory of Soil Erosion and Dry-land Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 2. Key Laboratory of Ecosystem Network

Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing
100101, China 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To understand the spatial heterogeneity of soil total potassium in regional scale for Loess Plateau
Region and its influencing factors, In the study, a total of 283 sampling sites were investigated in order to estimate
the spatial variation of soil total potassium (STK) across the entire Loess Plateau (620,000 km?). Spatial
simulation and classical linear regression were used to quantify the relationships between STK and bulk density,
clay and silt content, soil pH, precipitation, temperature, and elevation. The best state-space models explained
more than 97% of the STK variation, while the best linear regression model explained less than 26% of the STK
variation. The results showed that all the state-space models described the spatial variation of STK much better
than that of the corresponding linear regression models. Spatial simulation is recommended as a useful tool for
quantifying spatial relationships between soil properties and the other environmental factors in large-scale regions.
Key words: soils, spatial variation, potassium, state-space modeling, linear regression, large-scale, loess Plateau



