





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Evaluation of Machine Learning predictions of a highly resolved time series of Chlorophyll-a concentration
  
       View ORCID ProfileFelipe de L. L. de Amorim, Johannes Rick,  View ORCID ProfileGerrit Lohmann, Karen Helen Wiltshire

  
      doi: https://doi.org/10.1101/2021.05.12.443749 

  
  
  

Felipe de L. L. de Amorim 
1Division of Biosciences, Section of Coastal Ecology, Wadden Sea Research Station, Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, List auf Sylt, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Felipe de L. L. de Amorim
	For correspondence: 
felipe.amorim@awi.de


Johannes Rick 
1Division of Biosciences, Section of Coastal Ecology, Wadden Sea Research Station, Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, List auf Sylt, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gerrit Lohmann 
2Division of Climate Sciences, Section of Paleoclimate Dynamics, Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gerrit Lohmann


Karen Helen Wiltshire 
1Division of Biosciences, Section of Coastal Ecology, Wadden Sea Research Station, Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, List auf Sylt, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Pelagic Chlorophyll-a concentrations are key for evaluation of the environmental status and productivity of marine systems. In this study, chlorophyll-a concentrations for the Helgoland Roads Time Series were modeled using a number of measured water and environmental parameters. We chose three common Machine Learning algorithms from the literature: Support Vector Machine Regressor, Neural Networks Multi-layer Perceptron Regressor and Random Forest Regressor. Results showed that Support Vector Machine Regressor slightly outperformed other models. The evaluation with a test dataset and verification with an independent validation dataset for chlorophyll-a concentrations showed a good generalization capacity, evaluated by the root mean squared errors of less than 1 μg L−1. Feature selection and engineering are important and improved the models significantly, as measured in performance, improving by a minimum of 48% the adjusted R2. We tested SARIMA in comparison and found that the univariate nature of SARIMA does not allow for better results than the Machine Learning models. Additionally, the computer processing time needed was much higher (prohibitive) for SARIMA.
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