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Different transforms of fuzzy membership values of sampled soils and theirs

influences on resulted interpolation prediction
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Abstract; Soil fuzzy membership values of the sampled soils resulted from fuzzy c-means algorithm, which would be applied
in soil predictive mapping, is a kind of compositional data. Owing to the structural characteristics of compositional data,
they could not be directly used in prediction of the fuzzy memberships of unknown sites over space by kriging interpolation.
To achieve spatial soil prediction, therefore, the membership values of the sampled soils must be transformed before
interpolation. In this study, transform of compositional data by several ways were attempted, and influence of different
transform approaches on output and precision of prediction compared and analyzed. The results indicated that, membership
values of all the spatial predicted sites didnt sum to 1 on condition that known membership values of the sampled soils were
simply transformed through logarithm. Obviously, the above predictive result was theoretically unauthentic. Contrarily,
membership values of all the spatial predicted sites summed to 1 when the membership values of the known soils were
transformed by asymmetry Logratio and symmetry Logratio approaches, demonstrating that two approaches were theoretically
accepted. Comparatively, symmetry Logratio transform could lead to a better spatial distribution pattern and higher

precision.
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Fig.1 Location of study area and distribution of sampled sites
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Table 1 Centroid values of different characterzing horizons (cm) in the resulted fuzzy clusters
25 Class i ii iii v v vi vii viii ix
A 0 0 0.84 0.85 0.07 0.53 0.51 8.25 25.65
B 0 0 18.22 1.57 29.42 70.76 0.68 0.06 0.19
C 24.22 83.30 0.43 0.44 0.55 0.28 0.26 0.04 0.15
D 0 0 20.62 0.14 0.19 0.10 85.18 0.01 0.05
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Table 2 The memberships of sampled soils to the four fuzzy resulted clusters and their transformed data by different ways

ID A B C D SLR-A  SLR-B SLR-C ~ SLR-D || ALR-A ALR-B  ALR-C ALR-D
pl 0.018 0.034 0.018 0.930 || -1.110 -0.525 -1.157 2.792 0.330 0.592 0.314 16.321
p2 0.006 0.009 0.005 0.980 || -1.419 -0.883 -1.463 3.765 0.242 0.414 0.231 43.244
p3 0.001 0.001 0.001 0.997 || -1.849 -1.411 -1.889 5.150 0.157 0.244 0.150 173.881
p4 0.021 0.038 0.020 0.921 -1.086 -0.494 -1.127 2.707 0.338 0.610 0.324 14.984
pS 0.001 0.002 0.001 0.996 || -1.758 -1.304 -1.792 4.853 0.172 0.272 0.166 128.867
p6 0.046 0.059 0.043 0.852 || -0.781 -0.524 -0.834 2.140 0.458 0.592 0.434 8.497
p7 0.031 0.041 0.029 0.899 || -0.906 -0.608 -0.958 2.472 0.404 0.545 0.383 11.848

SLR : X} FR X85 b 5 . Symmetry logratio transform; ALR : JE X FRXT 4L Hu#%# Asymmetry logratio transform
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Fig. 2 Distributions of soil memberships and their transformed data

ALR ; dEXFHR X B L . Asymmetry logratio transform; SLR ; X FR X% Ho 4% ¥t Symmetry logratio transform
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Fig. 3 Grid map of addition of four soil memberships based
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Table 3  Precision evaluation of Kriging interpolation using untransformed and transformed data from soil membership values to four

fuzzy clusters

. ¥ KL% RMSE FE R % ME
s Rt BAME  XFRXDEH JEARRARL L [ ARSI JERTRRRERCE
UT In SLR ALR UT In SLR ALR
A 0.168 1.952 1.017 42.77 -0.001 0.024 0.001 -0.105
B 0.261 2.292 1.484 27.31 0.001 0.026 0.002 0.041
C 0.254 2.335 1.863 291.40 -0.010 -0.053 -0.068 -3.656
D 0.373 2.196 2.268 359.40 0.010 0.080 0.050 2.615
14 Mean 0.264 2.194 1.658 180.22 0 0.019 -0.004 -0.276

UT: Untransformed ; In; logarithm transformed ; SLR; Membership values transformed by symmetry log-ratio; ALR: Membership values transformed by

asymmetry log-ratio

2.4 RJEEEREITINEER

A4 NFETXFRXT LG BB B 2SR R B T 45 R, 1 R R S R S AR R A e
PRNS R, HEA T8 10 50 ARG, 152 4 Fh 285 1 LRI S A B (& 4-10) o XF AR BN, iG55
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Fig. 4 Predictive mapping of membership of soils to different fuzzy clusters
ALR : B3R JE X FR XL 4 ; SLR B IR 2 0 FR 4 B tb 4 ALR: Membership values transformed by asymmetry log-ratio; SLR; Membership

values transformed by symmetry log-ratio
3 HFig
(1) JO7 PR 2 48 2 HOAH QB8 1 AR A5 R il o ST SR (R — 2L L Y ) j 0 B o 2 T I 4

SRR B R B e B RE S e e AT v BLAR AR L, Hos (R BOIAS B BB ARy o (H S [ AR R AN 3
AR EI IR BEZ A 1, R IR R (B 45 R e b 8 AT 24l

http ; //www. ecologica. cn



6 3 R 4 IR R B A R SR e 07 Tk S Hox 2 R R (E 45 R R M 3153

(2) Jitf - 3955 BE B 2 AR X R B LU RIS PR X B LUt I, A (ELE SR 30 R 25 [A] B A% i HIRSRR R
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Table 4 Theoretical semivariogram models of the transformed membership values by symmetry log-ratio and their corresponding parameters

]| HRIHE TR Pl k& 1H HEMHE BB AR
Type Model Nugget Partial sill sill Nugget effect Effect range
A FRIRFEAY Spherical model 0.34 1.40 1.75 19.56 108
B FRIREAY Spherical model 1.47 0.60 2.07 70.92 804.9
C FEBHFEAY Index model 0 4.53 4.53 0 174.16
D 55 AY Index model 0 6.84 6.84 0 123.04

(3) AICHIFERM, A% BRI B R RFPRER OISR 8 B 25 1) #4501 SR AR I AN B E PR B

ATRRTE o BB A 2 1B G544 T A A X SR A A B T D AR 5C R B ST R TR IR, T R B IR SIS
FLAlt HLSCH ESE AT SRR3R AR B SR SRR R R B EE R
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