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1. Introduction – Hydraulic policies and infrastructures have been devised to ensure the urban, industrial 
and agricultural development of the territory, without paying special attention to the adverse 
environmental effect associated with pollution and overexploitation of water. As a result, until now, 
cyanobacteria bloom represents an important economic and ecological problem in the management of 
water and aquatic ecosystems [1]. This research work aims to develop a Bayesian network (BN) machine-
learned approach for the extraction of hidden patterns in aquatic ecosystems, as well as the detection and 
forecast of anomalous water quality events. For that, a total of 6 physical-chemical and 4 hydrological 
variables have been collected, in the period between 2013-2019, as a data source in the bed of the Limia 
river up to As Conchas reservoir (Galicia, Spain). Methodologically, this research intends to explore the 
implementation of dynamic Bayesian networks [2] supported by the analysis of relevant information 
theory parameters. Overall, the goal is to build a research tool capable of addressing the challenges 
associated to cyanobacteria and other anomalous episodes to prevent.   
 
2. Results and Discussion – The results of this research work will allow to compute the temporal 
evolution of the risk of outlier episodes, in real-time for different time steps (Fig. 1), opening the door to 
the definition of new tailored probabilistic safety ranges for water quality. The results obtained are 
intended to detect correlations and synergies between variables of different sources, such as the 
relationship between the physical-chemical variable Oxygen (mg/L) and the hydrological variable Flow 
(m3/s), and identify those that most condition the unfolding of an outlier water quality event - including 
those of a polluting nature. 

 
Figure 1. Unsupervised Bayesian network built with a Maximum Spanning Tree algorithm. Hydrological and Physical-Chemical variables are 

represented by green and purple nodes, respectively. 
 

3. Conclusions – The proliferation of cyanobacteria and microalgae in waters for human consumption 
and aquatic ecosystems is of great ecological importance. At this point in time, there exists a need to 
further understand how cyanobacteria behaves and proliferates. Relying on Bayesian models built using 
machine learning techniques of aquatic systems offers a new possibility to predict in a more sophisticated 
manner episodes of a quality-modifying event. The extrapolation of the results obtained with this research 
approach could represent an important advance for decision-making and selection of the best available 
corrective measures, thereby facilitating compliance with environmental objectives. 
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