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Numerical forecasting of short-term algae-induced black bloom in eutrophic shallow lake .
A case study of Lake Taihu

LI Wei, QIN Bogiang, ZHANG Yunlin & ZHU Guangwei
( State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

Abstract: In this paper, an attempt to forecast the algae-induced black bloom in eutrophic shallow lake was documented. Taken
chlorophyll-a concentration and dissolved oxygen concentration as the representative variables, a three-dimensional, coupled hydro-
dynamic-water quality numerical model was built. By combining calculation and prediction of the hydrological and meteorological
scenarios over the ensuing 3 days, the dynamic distributions of algae concentration and dissolved oxygen concentration scenarios in
Lake Taihu were simulated. Black Bloom probabilities were then predicted by a forecast empirical model that included the weight of
algal biomass, dissolved oxygen concentration, wind velocity, and weather condition. If the probabilities were larger than 50% , the
area of black bloom should be calculated. The model was applied to predict the occurrences of the black bloom of the next 3 days in
Lake Taihu from April to September in 2013 and 2014. Independent evaluations from boat survey data showed that the accuracy of
these bloom forecasts was more than 80% .
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Fig.1 The monitoring sites and division of main forecasting regions of black bloom in Lake Taihu
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Fig.2 Unstructured meshes for Lake Taihu
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Tab.1 The probability values of black blooms caused by Chl.a concentration,
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Fig.3 Semiweekly monitoring and forecast for the cyanobacteria and black bloom in Lake Taihu
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Fig.4 Distribution of Chl.a and DO concentrations in Lake Taihu on 12 June, 2014
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Fig.5 Probability of occurrence and the forcasting area of black bloom in Lake Taihu on 13 June, 2014
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Tab.2 The evaluation of the black blooms forecast in Lake Taihu during 2013 and 2014

2013 4F
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#i 2 AR
AT 7K ) ;
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Kb yE 95 95 100 96 75 78.1 89.1
VP YEFF L 95 92 96.8 96 63 65.6 81.2
TFEEBRZR 95 93 97.9 96 81 84.4 91.2
NG 95 92 96.8 9 78 81.3 89.1
SHTT 84 75 89.3 107 107 100 94.7
ERIF i 84 75 89.3 107 107 100 94.7
iRy 87 73 83.9 109 93 85.3 84.6
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