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Research on key factors of water environment for cyanobacteria growth in
Taihu Lake based on data mining

LI Bei, LI Yongtao, CAI Mei
( Water Conservancy Development Research Center of Taihu Basin Authority of Ministry of
Water Resources, Shanghai 200434, China)

Abstract; In order to explore the eutrophication evolution mechanism and identify the key factors of water
environment that affect the eutrophication and cyanobacteria growth of Taihu Lake, the data preparation and data
cleaning for the data of the multi-source monitoring sequence of Taihu Lake from 2006 to 2018 were carried out.
The K-means clustering method was used to obtain the discrete Boolean association rule for the mining of candidate
data sets, and a mining model of association rule for key factors of Taihu Lake was constructed based on the Apriori
algorithm, from which the key factors of water environment that affect the eutrophication of Taihu Lake were
identified. The results showed that the mass concentration of chlorophyll a, which characterizes the degree of
eutrophication in Taihu Lake, has different degrees of correlation with total phosphorus, ammonia nitrogen, pH and
permanganate index. Among them, the mass concentration of chlorophyll a in the range of 0—18.36 mg/m’ has the
strongest correlation with the total phosphorus in the range of 0-0. 045 mg/L. From the perspective of water
environment management, if the total phosphorus concentration in Taihu Lake is controlled below 0. 045 mg/L, the
probability that the mass concentration of chlorophyll a in the whole lake is below 18. 36 mg/m’ would be the
highest, which can effectively control the number of cyanobacteria in the overall state of less and further avoid the

large-scale outbreak of cyanobacteria bloom in Taihu Lake.
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Fig.3 Flowchart of association
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Table 3 Results of association rule mining

73] SRIKAL I X EEE
0 < p(TP) <0.045 mg/L—0 < p(Chl-a) <18.36 mg/m’ 0.291 0.866
0 < p(TN) <1.279 mg/L—0 < p(NH;-N) <0.145 mg/L 0.316 0.825
K=4 0 < p(TP) <0.045mg/L—0 < p(NH,;-N) <0. 145 mg/L 0.27 0.804
(F/NEFEHR0.25, 0 < p(DO) <7.72mg/L—0 < p(NH;-N) <0. 145 mg/L 0.277 0.788
F/NEIFEREER0.7) 8.25 < pH<8.59—0 < p(NH;-N) <0. 145 mg/L 0.286 0.771
7.93 < pH<8.25—0 < p(Chl-a) <18.36 mg/m’ 0.259 0.76
3.302mg/L < p(COD,, ) <4.017 mg/L—0 < p(NH,-N) <0. 145 mg/L 0.254 0.751
0 < p(TP) <0.037 mg/L—0 < p(Chl-a) <13.41 mg/m’ 0.181 0.773
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Fig.4 Distribution of relevance degree of mining results
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Fig.6 Mass concentration changes of main water quality indicators and factor sensitive interval in Taihu Lake
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