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Fig. 3 Conventional soil map derived through hardening similarity vectors
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Fig.4 Soil uncertainty map based on soil similarity vector
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#£1 Lubrecht F5IRE SoLIM MBla0 + REMEL + R EBRMBER L
Table 1 Accuracy of soil series map based on SoLIM and that of conventional soil series map for the Lubrecht study

2K & I EH
Overall total Mismatches total
EBH B R B EH¥ BER¥ B
Correct Samples Percentage Correct Samples Percentage
SoL.IM 52 64 81 17 24 71
1 B Soil map 39 64 61 4 24 17
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SoLIM-derived depth map Depth map based on the conventional soil map
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Fig.6 Maps of soil A-horizon depth in Lubrecht
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Fig.7 Comparison of soil series map from conventioin approach with that based on SoLIM
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PREDICTIVE SOIL MAPPING BASED ON A GIS, EXPERT KNOWLEDGE, AND
FUZZY LOGIC FRAMEWORK AND ITS APPLICATION PROSPECTS IN CHINA

Zhu Axing''? Li Baolin' Yang Lin' Pei Tao' Qin Chengzhi' Zhang Ganlin® Cai Qiangguo'
Zhou Chenghu'
(1 State Key Laboratory of Environment and Resources Information System , Institute of Geographical Sci and
Resources Research, Chinese Academy of Sciences, Beijing 100101, China)
(2 Department of Geography , University of Wisconsin-Madison, Madison, WI 53706, USA)
3 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Detailed soil spatial and attribute information are now basic parameters for environmental modeling and land
management applications. The accuracy and efficiency of conventional soil surveys, based on the polygon model and the manual
mapping practice, are quite low. A geographical information system (GIS) and expert knowledge based-fuzzy soil inference
scheme (soil-land inference model, SoLIM) was developed to overcome the problems faced by the conventional soil survey. The
scheme consists of three major components: (i) a model employing a similarity representation of soils, (ii) a set of inference
techniques for deriving similarity representation, and (iii) application of the similarity representation. According to case studies
conducted in Wisconsin, U.S. A, SoLIM improves the accuracy and efficiency of soil survey. Soil type and properties maps
based on SoLIM are better than these based on conventional techniques in term of both spatial detail and attribute accuracy. The
accuracy of the soil series maps based on SoLIM is about 80% . Moreover, soil mapping by means of SoLIM is about ten times
faster than by conventional ones and saves about 2/3 in cost. However, how the SoLIM works highly depends on the availability
and quality of environmental data and the quality of soil, environmental relationship model for the study area.

The Second Soil Survey in China was conducted 20 years ago. Recent intensive land use activities may have greatly impacted
the soil conditions. It’s quite necessary to update the soil data in China for agricultural purposes. The SoLIM framework can pro-
vide great assistance in updating soil resource inventory. At the same time, the availability of spatial data, spatial information pro-
cessing technology and human resources related to GPS, GIS and RS also make it possible to apply the SoLIM approach in the Chi-
nese soil survey. However, the degree of success of the SoLIM highly depends on the quality of knowledge on soil environmental re-
lationships in the study area. The knowledge about soil-environmental relationships used for the SoLIM in USA comes mainly from
local soil survey experts. Although experts in soil taxonomy can provide much help for soil survey in China, the number of experts
who focus on soil mapping in local areas is small, which will pose a major problem in using the SoLIM approach in China due to its
reliance on human expertise for soil-environmental relationships. If we try to discern the soil-environmental relationships by field
sampling, we will need a large amount of samples, which is too expensive and too slow. Thus, we must develop new approaches for
extraction of knowledge on soil-environmental relationships. These new approaches could include new sampling methods, such as
purposive sampling to reduce fieldwork and data mining for extracting knowledge from existing soil maps.

Key words Soil-Land Inference Model (SolIM); GIS; Fuzzy Logic; Expert Knowledge; Soil mapping



