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Temporal and Spatial Characteristics of Soil Organic Matter for
Landscape Heterogeneity Area
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Abstract; A joint model of the temporal and spatial variation of soil properties was built, which
integrated traditional statistics, spatial trend analysis, time stability assessment, and geostatistical hybrid
model based on GIS. The joint model was used to reveal the spatio-temporal changes of soil organic
matter and its influencing factors in Miyun County, Beijing. The results showed that the joint spatio-
temporal model could preferably reflect the characteristics of soil organic matter( SOM ) for high landscape
heterogeneity in detail. SOM displayed medium time stability, and the random parts accounted for the
spatial variability increased gradually. Patterns of spatial distribution of SOM content were consistent in
different years. The SOM content in high value area gradually decreased over time, and increased in low
value area. And the variation was large in high values range and small in low value area. The main
factors impacting spatio-temporal variation of SOM were soil texture and land use in the study area.
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Fig.2 Technical system of temporal and spatial variability of

soil properties for highly heterogeneous landscape region
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Tab.1 Descriptive statistics of soil organic matter for different years

A7 ek FEA KL Wz ek CPHME £iRMER/g kg MM b J LRAR/ % K-SKpHE
SOM1980 498 54.16 18.21 +12.24* 1.38 1.17 67.24
1g( SOM1980) 498 0.41 -0.72 0. 059
SOM2004 476 28.21 13.93 4. 58 0.79 1.00 32.87
lg( SOM2004) 476 -0.19 -0.09 0. 162
SOM2009 437 32.47 14.17 +5.47" 0. 87 1. 14 38. 60
1g( SOM2009) 437 -0.34 0. 20 0.357
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Tab.2 Temporal stability class and their

conditions for soil organic matter
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Fig.3 Spatial trends and analysis and evaluation of time
stability of soil organic matter
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Tab.3 Semi-variogram model of SOM transformed by Logarithmic and its parameters
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Fig.4 Semivariogram model and related parameters of regression residuals
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Fig.5 Distribution and change maps of soil organic matter content in the study area
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Tab.4 Results of post hoc tests in ANOVA with LSD method ( with mean values of SOM

content in each soil texture types group)
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BRHER 422 18.96 +12.08° 368 14.52 +4. 40° 345 14.47 £5.21°
P HE T 55 16.40 +13.70° 63 12.77 £4.60" 71 13. 88 +6. 38"
b 5 16 7.11 £3.67¢ 23 7.54 +1.57¢ 12 7.49 +2.38"
Hofh 5 10. 14 £1. 22" 22 13.50 £3.60% 9 13.61 £5.11°
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study area in 1980, 2004 and 2009
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