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Appendix S1. Fuzzy accuracy assessment

The membership matrix for the validation dataset RM2 was labelled as the reference membership matrix R,,. The membership matrix
CM2 derived from the fuzzy classification of remotely sensed data was labelled as classified membership matrix C,,,. Within the fuzzy
approach, R, and C,,, may be considered as a fuzzy set with the following membership function:

g, X = [0,1]

pe, X — [01]

where [0,1] denotes the interval of real numbers from 0 to 1 inclusive, ug (x) and pg_ (x) represent the gradual membership of

the sample element x in classes n and m as indicated in the reference and classification data respectively.

C,, and R,, were crossed in order to derive an overall accuracy (OA) index and a fuzzy confusion matrix confusion matrix M:

M(m,n) = [Cn N Ry| = Z Hépni, (X)

xXeX

where the “min” operator is introduced for the intersection operation as u¢_n 7, (x) = min (ugm (x), ug, (x)).

Binaghi et al. (1999) stated that “The conventional question of ““how coincident are classification and reference data" must be
reformulated as ““how close are the grades in class assignments for classification and reference data". In short, in the fuzzy case, the
sum of the major diagonal was divided by the total degrees of membership found in the reference data, interpreting the OA as a
measure of the total match between the reference and classification membership matrices. In order to assess the potential
misclassifications, the producer’s accuracy (PA), related to errors of commission, and the user’s accuracy (UA), related to errors of
omission, and were calculated by dividing the corresponding element of the major diagonal by the total grades of membership found
in the reference and classification matrices in either the corresponding column or row. Finally, a fuzzy kappa was calculated using
Cohen’s kappa coefficient to measure the agreement between the fuzzy sets proposed by (Dou et al. 2007):

o _ PR
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where P{ is the proportion of observed agreement in the fuzzy classification and P is the expectation of random agreement.



Table 1. Fuzzy error matrix for the map of the plant communities’ derived from the remotely sensed imagery. The
values represent the cardinality of the intersection set Cm N Rn

Reference data

. ~ B _ B B _ . - | Total User’s
Class data Ry R, Ry R, Rs Re R, Rg Ry grades Acc;:acy
G, 269 362 0.76 157 209 200 149 211 1.46| 4.65 57
G, 254 1774 240 461 7.05 489 441 752 6.15|29.21 60
G, 135 313 384 208 289 216 212 272 1.74| 6.38 60
Cs 172 437 134 422 452 285 242 475 214\ 6.42 65
Cs 190 6.69 213 580 836 443 258 6.70 2.30| 13.65 61
Cs 225 716 157 479 916 7.23 260 6.21 234 17.19 42
G 143 392 144 231 302 220 378 353 275| 5.92 63
Cs 191 653 194 528 584 3.61 351 841 293|12.32 68
Co 235 6.93 129 322 505 356 322 545 283]|11.22 25
Total grades| 4.41 25.36 6.77 9.66 1240 1145 577 12.28 6.92
A‘;g‘r’;‘(f;ro;: 60 69 56 43 67 63 65 68 40

Median overall accuracy = 62%
Median Kappa coefficient = 0.56
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