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Abstract: Ecological niche models (ENMs), which are widely employed to predict the potential geographic
distribution of species, provide an important tool to quantify the risks imposed by invasive alien species. The
problem of how to evaluate the performance of different models has attracted more and more attention. In the
present paper, we introduced the principle of the method of Receiver Operating Characteristic (ROC) curve
analysis in assessing the accuracy of different ENMs. We predicted the suitable distribution area of Ra-
dopholus similis, an important banana toppling disease nematode, with five widely used ENMs and evaluated
the performance of different models by ROC curve analysis. The area under ROC curve (AUC) for BIO-
CLIM, CLIMEX, DOMAIN, GARP, and MAXENT models was 0.810, 0.758, 0.921, 0.903, and 0.950, re-
spectively. Among these, the biggest value of AUC was assigned to MAXENT, indicating that the result
gained by MAXENT should be better than the other four models. According to the results of analysis of
variance (ANOVA), there was a remarkable difference in AUC between each model except for DOMAIN and
GARP.
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Table 2 Measures of predictive accuracy indicators calculated from a 2x2 error matrix (Table 1)

J8h* Measure

52430 Formula

AR a+d

Overall accuracy n

RIYE _a

Sensitivity a+c

45 R 4

Specificity b+d

a+d, (a+b)a+c)+(c+d)d+b)
NN (7) - 2
KappaZt il & n n

Kappa statistic 1

_(a+b)@+c)+(c+d)(d +b)

nZ

TSS REEHR L1
True skill statistic Sensitivity+specificity—1

AUC U BH P (1t 57 ) A B AR AR, RABURE YA AR 22 K i 2 UROC 2, ROCHAZE T T AR Y AUCHE

Area under curve

ROC curve is created by plotting sensitivity against the corresponding proportion of false positives (equal to

1—specificity), the area under the ROC curve is AUC.

a, b, c, d¥ X[AF1 a, b, c, d are the same as in Table 1. n=a+b+c+d
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Fig. 1 General procedure of ROC curve analysis
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Fig. 2 Demonstration of calculating AUC by trapezoid
method. Sy, S,, S, denote the area of the trapezoid bounded by
ROC curve and X axes, AUC= S;+S,+::S,,.
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Table 3 Description of models and softwares

i W TI(RA) K

Model Software (version) Sources

BIOCLIM DIVA-GIS (V5.4) http://www.diva-gis.org/

CLIMEX CLIMEX (V2) ASZH# W J% Purchased by the lab.
DOMAIN DIVA-GIS (V5.4) http://www.diva-gis.org/

GARP Desktop GARP (V1.1.6) http://www lifemapper.org/desktopgarp/
MAXENT MAXENT (V2.3) http://www.cs.princeton.edu/~schapire/maxent/
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MaxKappa J AR . AUC A P\ AR FR 2 il X 1) b 1
1R HL A ] (scatter plot of bi-direction error bars), H4f
1 AUC-MaxKappa €] 11 1#) A7 E 5 7] A0 b )
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SHRIRAUCZ [ 2 7 B %, 2 H R4 R (E3)
F W] BR GARP 5 DOMAIN 2 [i] % 5 AN g % (P=
0.215)4h, HABRIRIIE PP 2 0] 2 5 535
22 #EARIAUCESKappadtitEZ BIHIXFR

W 5 M BB (¥ AUC{E 5 Xt Y ) MaxKappa 1
AUC-MaxKappa ¥ 1] byt i 5 K, 45 58 Wi =4
TNo A MR AL B IEMaxKappa ko, X 1]
AUCHH O, (HEAAHA—21), WDOMAIN
'] AUC 1 B GARP ) li& K, {H H: MaxKappa %1 [t
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Fig. 3 AUC value comparison among the five ecological
niche models
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Fig. 5 Potential distribution of Ra-
dopholus similis in China predicted
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islands of South China Sea has no
results due to lacking climate data in
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N R T e 6 P NS e ey e el R e ]
AUCTE (Phillips et al., 2006). [ A a4 H 2L
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