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Research on early warning of dinoflagellate bloom in Caojie Reservoir base on support
vector machine classification
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Abstract: Dinoflagellate bloom consecutively occurred in Caojie Reservoir from 2011 to 2013 and threatened the local economy and
ecology. Recently, support vector machine( SVM) was reported to have advantages of only requiring a small amount of samples,
high degree of prediction accuracy, and generalization to solve the nonlinear classification problems. In this study, the SVM-based
prediction model for dinoflagellate bloom was established by monthly field date collected from May 2011 to July 2013 at 8 transects
in Caojie Reservoir. The maximum accuracy excessed 80% by choosing environmental variables data and Peridiniopsis niei abun-
dance of current month, and accuracy arrived at 100% for dinoflagellate bloom samples. The results showed that the SVM classifi-
cation is an effective new way that can be used in monitoring dinoflagellate bloom in Caojie Reservoir and have a promising applica-
tion prospect for environmental protection.
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Tab. 2 Spearman correlation analysis of prediction models

ity AR 1 I 2 A 3 A 4
it -0.257 -0.178 -0.399 -0.378
K i -0.340 -0.367 -0.614 -0.583
VA4 0.421 0.516 0.524 0.525
U -0.491 -0.333 -0.449 -0.253
A 0.452 0.274 0.467 0.369
g% 0.338 0.296 0.433 0.353
BA -0.233 -0.125 -0.149 0.108
fiiaEh -0.099 -0.037 0.023 0.157
A R ER 0.137 -0.026 0.018 0.064
B 0.284 0.354 0.300 0.469
T -0.333 -0.336 -0.277 -0.201
CIpEcarHivEN -0.298 -0.417 -0.273 -0.318
AR IR R R L -0.346 -0.366 -0.254 -0.281
4 a 0.314 0.145 0.144 -0.024
O RRGR 0.174 0. 190 -0.150 -0.185
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Tab. 3 The contribution of principal components for the models

BiAd 1 R 2 A 3 FiRY 4
PC1 47.41 37.31 42.75 45.99
pPC2 18.77 33.63 20.48 22.30
PC3 10.21 13.04 15.17 11.16
PC4 6.91 7.83 8.40 9.23
PC5 5.74 3.94 6.04 5.72
PC6 4.44 2.57 4.21 2.83
PC7 3.79 1.68 2.96 2.77

* 4 BRIS RS R

Tab. 4 The results of parameter optimization for the models
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Tab. 5 The classification results of prediction models
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