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Abstract: This paper proposes an extended version of the fuzzy weights of evidence method, based on the fuzzy training layer
for assessing and predicting the occurrence of area-events. It can be considered as a generalization of the ordinary weights of
evidence method, which is used to predict the occurrence of point-events with known evidences and training layers. Unlike
the ordinary weights of evidence using point training sets, the new method involves training data as a fuzzy set. Point train-
ing data can be converted to a fuzzy set, therefore the new method can predict both point-events and area-events. When both
evidence and training data are fuzzy sets, the new method acts as a dual fuzzy weights of evidence method. A case study has
been used to demonstrate the application of the method in assessing desertification in the area in the contact of Shanxi and
Shaanxi Provinces and Inner Mongolia Autonomous Region.
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1 GeoDAS GIS
Table 1 Statistics of the degree of vegetation coverage calculated by means of GeoDAS GIS
B() AQ) wt S(W+) w S(W—) C STDEV T-Value
1 21163 5172.50 —0.35 0. 04 0. 04 0. 01 —0. 40 0. 04 —9. 40
2 22 525 4 730. 00 —0.55 0. 04 0.07 0.01 —0.62 0. 04 —14. 35
3 42613 11 023.75 —0.28 0.03 0. 08 0.01 —0.35 0.03 —11. 44
4 68 625 23 482. 50 0.12 0.02 —0.07 0. 02 0.19 0.03 7.58
5 28 088 13 897. 50 0.75 0.03 —0.15 0.01 0.91 0.03 27.51
B@). sAD. W, sW. s S(IWH)H) W+ s S(IWH. W™
;C=W*—W ;STDEV. C ; T-Value.
2 - 2
Table 2 Fuzzy membership function, fuzzy weights and stand-
ard deviation for each evidence
’ 0 —0.442 0. 029
, , 0 —0.442  0.029
0.21 —0. 235 0. 024
b
.53 0. 106 0. 021
’ 5 ’ 1 0.731  0.030
’ ’ ’ 1 1. 992 0. 052
0.8 0. 531 0. 043
2 0.6 —0.199 0. 037
-1 0.4 —0.775 0. 035
’ : 0 —1.937 0.047
, .
( ) 0 0. 020 0. 010
N ( 3 <30 km? 0.5 0. 020 0. 070
N ( )\ =30 km? 1 0.130  0.140
( ) > ( / ) h h 0 —3. 440 0. 120
X 0.3 0.050  0.090
N N 0.4 0. 390 0.070
4 0.5 0.660  0.060
N 1 1.700  0.020
s 1999 TM543
=380 0 —1. 369 0. 058
5 380~360 0.3 0. 062 0. 041
1999 .. 3 (mm/a) 360~345 0.6 0.427  0.026
. <345 1 0. 652 0.018
’ <10 0 —1.62 0.050
1999 ; 10~15 0.17  —0.550  0.040
¢/ 16~20 0. 39 —0. 060 0. 030
; 1999 21~25 0. 66 0. 230 0. 020
=25 1 0. 440 0. 020
L7
1
2.2
b
b
b
b
(Cheng and Agterberg,
b
1999; Cheng and Zhang, 2002), wt. 1
b b
SWH W .S(W ) .C.S(O) T-value. 1
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Fig. 2 Posterior probability obtained by using fuzzy weights of

evidence model based on fuzzy training layer
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