+ 1 (Soils), 2017, 49(6): 12621267

DOI: 10.13758/j.cnki.tr.2017.06.028

BT k- EE A SR A IR L 5 %
DT A B 51 AR - o

1 1* 2 3 1 1
(1 450001 2 () 100083
3 450001)
97
16
k- 6
97 97
k-
S159.9 A
( k- )
[21-25]
[1-6]
pH
[7-9]
(numerical soil
classification)
“ ”»
_ [25]
[10-14]
1
3
VLADIMIR (15-201 1.1
c- (FCM  fuzzy c-means
algorithm)( k- ) c-
(2008FY 110600) (40971128)
* (jchen@zzu.edu.cn)
(1992—) E-mail sunyazhouOO@hotmail.com

http://soils.issas.ac.cn



—_— 1263

[26-28]

7.7  km?
60%'*"
1.2

113 ”»

«

7 ( 2008FY110600) 1 2009
12 2013 3 97

[29]

i &

E1 AHaEREFLITIRATHSS G REE
Fig.1 Spatial distribution of sampled cambisol series in Henan
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Table 1 Diagnostic horizons and characteristics of cambisols in
Henan province
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F4 PRREMLIBELINEZEZEHERCE
Table 4 Centroid values of soil genetic properties of different cambisol clustering categories in study region
1 2 3 4 5 6
0.033 0.150 0 0 0 0
0.444 0 0 0 0.640 0
0.244 0 0 0 0 0
0 0.960 0.960 0.960 0 0.960
0.098 0 0 0.040 0.160 0.160
0.093 0.240 0.240 0.180 0 0
0 0 0 0.100 0 0
0~50cm 0 0.800 0.800 0.800 0 0.800
50 ~ 100 cm 0.483 0 0 0 0 0
0.200 0.100 0 0 0.391 0.400
( ) =10% 0 0 0 0.600 0 0
0 0.100 0 0 0 0
0 0 0 0 0 0.267
0.227 0.240 0.240 0.240 0.240 0.240
0.009 0 0 0 0 0
0.109 0.280 0 0.140 0.048 0
0.123 0 0.260 0.130 0.205 0.260
0.013 0 0 0 0.010 0
0 0 0 0 0.001 0
0.006 0 0 0 0 0
0.020 0 0 0 0.008 0
0 0 0 0 0.003 0
0 0 0 0 0.003 0
0.003 0 0 0 0 0
0 0 0 0 0.005 0
0.122 0.150 0.200 0.050 0.170 0.133
#5 MREREMLIHOLEZEHNFLES
Table 5 Taxonomic distance matrix between centroid soil families of cambisol in study region
1 2 3 4 5 6
1 0 1.471 1.470 1.575 0.629 1.486
2 1.471 0 0.437 0.681 1.506 0.650
3 1.470 0.437 0 0.659 1.488 0.565
4 1.575 0.681 0.659 0 1.603 0.831
5 0.629 1.506 1.488 1.603 0 1.432
6 1.486 0.650 0.565 0.831 1.432 0
F6 MRAXMEHLIHSTESEFOLTRZENS LIS
Table 6 Taxonomic distance matrix between sampled and centroid soil families of cambisol in study region
1 2 3 4 5 6
1 1.475 0.212 0.382 0.659 1.518 0.682
2 1.470 0.437 0 0.659 1.488 0.565
3 1.470 0.437 0 0.659 1.488 0.565
4 1.470 0.437 0 0.659 1.488 0.565
5 1.642 0.752 0.816 0.393 1.681 0.992
93 0.661 1.476 1.536 1.615 0.312 1.481
94 0.661 1.476 1.536 1.615 0.312 1.481
95 0.686 1.522 1.530 1.632 0.313 1.474
96 0.686 1.522 1.530 1.632 0.313 1.474
97 0.661 1.449 1.483 1.564 0.500 1.534
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Numerical Soil Classification Based on Fuzzy k-means Algorithm
Model——A Case Study of Cambisols in Henan Province

SUN Yazhou', CHEN Jie'", WU Kening?, LI Ling’, HAN Xingxing', WANG Haiyang'
(1 College of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China; 2 School of Land Science

and Technology, China University of Geosciences, Beijing 100083, China; 3 College of Resource and Environment, Henan
Agricultural University, Zhengzhou 450001, China)

Abstract: According to Chinese Soil Taxonomy(CST), we selected 16 soil diagnostic horizons and diagnostic
characteristics, which can be used to classify cambisols at different levels based on 97 cambisol soil profiles in Soil Series of
China (Henan), and we built a data matrix with different characteristics and hierarchy weights of these indexes. Then we
extracted 6 centroid soil families by fuzzy k-means algorithm model, and calculated the taxonomic distance between sampled and
centroid soil families, meanwhile numerically classified the 97 cambisol soil profiles. We find that the rationality of the traditional
hierarchic CST can be evaluated according to the consistence of traditional hierarchic classifying units and the numerical soil
classification derived from the taxonomic distance between sampled and centroid soil families.

Key words: Fuzzy k-means algorithm model; Numerical soil classification; Cambisols
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