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Abstract; The effective measure to minimize the damage from invasive species is to block the potential invasive species
entering into suitable areas. Occurrence records from 1864 locations and 34 environmental variables from Daymet datasets
were gathered, four modeling methods including Logistic Regression( LR ), Classification and Regression Trees ( CART) ,
Genetic Algorithm for Rule-Set Prediction ( GARP) and maximum entropy method ( Maxent) were used to generate potential
geographic distributions for Dreissena polymorpha in the continental USA. Then three statistical criteria including area under
the Receiver Operating Characteristic curve ( AUC), correlation ( COR) and Kappa were calculated to evaluate the
performance of the models, followed by analyses of major variable contributions. Results showed that in terms of three

statistical criteria, the predictions from four modeling methods were either excellent or outstanding, in which Maxent
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outperformed others in three aspects of predicting potential habitat distribution, selection of major contributing factors,
quantifying the influence of environmental variables on habitat. Distance to water, elevation, frequency of precipitation and
solar radiation were the four forcing environmental factors. The methods suggested in the paper could be used for modeling

habitat of Chinese alien species and provide a direction to prevention of Mytilopsis sallei on Chinese coast line.
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Fig. 1 Potential habitat map for Dreissena polymorpha in the continental USA
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Table 1 Evaluation statistical criteria of prediction models

$54% Criteria LR CART GARP Maxent
AUC 0.9383 0.9205 0.9167 0.9358
P-KAPPA 0.8184 0. 8490 0.8368 0.8604
COR 0.8086 0. 8455 0.8368 0.8359
SEEME Average 0.8551 0.8717 0.8634 0.8774
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Fig. 2 Response Curve of environmental variables to probability
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BIERRERY . B SMNECA BUREY 7 5 T LURR S , ARSCIR B0 B B B B SR TSRO K, (B B 2 B o

References:

[ 1] Higgins S I,Richardson D M, Cowling R M, ez al. Predicting the landscape scale distribution of alien plants and their threats to plant diversity.
Conservatory Biology, 1999, 13.303 —313.

[2] Hebert, P D N, Muncaster B W, Mackie G L. Ecological and genetic studies on Dreissena polymorpha (Pallas); a new mollusk in the Great
Lakes. Canada Journal of Fish and Aquatic Science, 1989, 46. 1587 —1591.

[3] Hebert P DN, Wison C C, Murdoch M H and Lazar R. Demography and ecological impacts of the invading mollusk, Dreissena polymorpha. Canada
Journal of Zoology, 1991, 69 405 —409.

[4] LiZY, Xie Y. Alien Invasive Species in China. Beijing; China Forestry Publishing House, 2002. 30 —60.

[ 5] Drake J M and Bossenbroek J M. The potential distribution of zebra mussels in the United States. BioScience, 2004, 54 ;931 —941.

[ 6] Stockwell D & Peters D. The GARP modeling system: problems and solutions to automated spatial prediction. International Journal of Geographical
Information Science, 1999, 13(2) ; 143 —158.

[7] HanleyJA, McNeil B J. The meaning and use of the area under a Receiver Operating Characteristic (ROC) curve. Radiology, 1982, 143 29 —
36.

[ 8] Cohen J. A coefficient of agreement for nominal scales. Educational and Psychological Measurement, 1960, 20; 37 —46.

[ 9] ZhengB. and Agresti A. Summarizing the predictive power of a generalized linear model. Statistics in Medicine, 2000, 19. 1771 —1781.

[10] Phillips S J, Anderson R P, Schapire R E. Maximum entropy modeling of species geographic distributions. Ecological Modeling, 2006, 190 ;231
—259.

SE 3k :
(4] ZRT Bk PEISEARYF. L. FEMLHRE, 2002. 30 ~60.

hitp : //www. ecologica. cn



sl

CM K \nb\e\fang\9.23\dViE: A5 4R 5507 Hi F\09b.PS 20080923 u@s:zo Time: 20080923 16:26:( |

4256 LN £ A = f 28 15

AR RTINS . 4T Maxent B8, 55— W2 B A9 3222 H AOTE TR0 R Z I AR &, [ il B A B
B DR 2 A 3 B AR R o MRS UGB B U T A BREE AR &, BRI SRR B2 AUC 0. 989,13
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Fig. 1 Potential habitat map for Dreissena polymorpha in the continental USA
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Table 1 Evaluation statistical criteria of prediction models
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