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The main goal of the analysis of microbial ecology is to understand the relationship between 

Earth’s microbial community and their functions in the environment. This paper presents a proof-
of-concept research to develop a bioclimatic modeling approach that leverages artificial intelligence 
techniques to identify the microbial species in a river as a function of physicochemical parameters. 
Feature reduction and selection are both utilized in the data preprocessing owing to the scarce of 
available data points collected and missing values of physicochemical attributes from a river in 
Southeast China. A bio-inspired metaheuristic optimized machine learner, which supports the 
adjustment to the multiple-output prediction form, is used in bioclimatic modeling. The accuracy of 
prediction and applicability of the model can help microbiologists and ecologists in quantifying the 
predicted microbial species for further experimental planning with minimal expenditure, which is 
become one of the most serious issues when facing dramatic changes of environmental conditions 
caused by global warming. This work demonstrates a neoteric approach for potential use in 
predicting preliminary microbial structures in the environment. 
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