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Fig. 1  Technical flowchart of the proposed method
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LARGE-SCALED SOIL ATTRIBUTE MAPPING METHOD BASED ON INDIVIDUAL
REPRESENTATIVENESS OF SAMPLE SITES

Liu Jing'®"  Zhu A-xing'?  Zhang Shujie'  Qin Chenzhi'
(1 State Key Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences and Natural Resources Research ,
Chinese Academy of Sciences, Beijing 100101, China)
(2 Department of Geography, University of Wisconsin-Madison, Madison, WI 53706, USA)

Abstract The information about spatial distribution of soil attributes over a large area is the basic one required for
land surface process modeling. Spatial interpolation based on sampling sites in the field is an important way to acquire
such information. The existing spatial interpolation methods usually call for sound representativeness of all the sampling
sites for the whole study area in soil attribute spatial distribution. However, limited by budget and/or field accessibility for
sampling, in most cases, the sampling sites chosen can hardly reflect comprehensively the spatial distribution of soil attrib-
utes of the study area. A soil attribute soil map worked out with the existing interpolation methods based on such sampling
is often low in precision and the poor representativeness of the sampling makes it hard to measure the uncertainty it brings
about in prediction. In order to make reasonable use of such samples and measure prediction uncertainty effectively, this
paper presents a new method that uses the individual representativeness of each sample to predict soil attribute of unvisited
locations and to quantify prediction uncertainty. Based on the assumption that the more similar the environment conditions
of two sites, the more similar the soil attributes of the two, it is held that every sampling site can be used to represent an
area similar to the site in environment, and the representativeness can be measured by similarity degree of the two. By an-
alyzing environmental similarity, uncertainty in prediction can be measured, and with environmental similarity as weight,
soil attribute values of the area a sampling site represents can be worked out. This method was once used to predict soil or-
ganic matter (SOM) content in the surface soil layer of the Yili District, Xinjiang Uyghur Autonomous Region for valida-
tion. As demonstrated, the method is an effective approach to using a sampling site that is poor in global representative-
ness to predict soil attribute spatial distribution of the area it represents, and the uncertainty of the prediction is positively
related to the predicated residual, which can be used effectively to indicate credibility of the prediction.

Key words Environmental similarity; Sample representativeness; Uncertainty; Soil attribute mapping
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