





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Skilful decadal-scale prediction of fish habitat and distribution shifts
  
       View ORCID ProfileMark R. Payne,  View ORCID ProfileAnna K. Miesner,  View ORCID ProfileNoel Keenlyside,  View ORCID ProfileShuting Yang,  View ORCID ProfileStephen G. Yeager,  View ORCID ProfileGokhan Danabasoglu, Daniela Matei

  
      doi: https://doi.org/10.1101/2021.07.07.451446 

  
  
  

Mark R. Payne 
1Danish Meteorological Institute, Copenhagen, Denmark
1Danish Meteorological Institute, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mark R. Payne
	For correspondence: 
mpay@aqua.dtu.dk


Anna K. Miesner 
3Helmholtz-Zentrum Hereon, Institute of Coastal Systems - Analysis and Modeling, Geesthacht, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Anna K. Miesner


Noel Keenlyside 
4Bjerknes Centre for Climate Research, Bergen, Norway
5Nansen Environmental and Remote Sensing Center, Bergen, Norway

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Noel Keenlyside


Shuting Yang 
1Danish Meteorological Institute, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shuting Yang


Stephen G. Yeager 
6National Center for Atmospheric Research, Boulder, CO, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Stephen G. Yeager


Gokhan Danabasoglu 
6National Center for Atmospheric Research, Boulder, CO, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gokhan Danabasoglu


Daniela Matei 
7Max Planck Institute for Meteorology, Hamburg, 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
Many fish and marine organisms are responding to our planet’s changing climate by shifting their distribution (i.e. where they are found). Such shifts can drive conflicts at the international scale and are highly problematic for the communities and businesses that depend on these living marine resources for income and nutrition. Advances in climate prediction mean that in some regions the state of the ocean, and thereby the drivers of these shifts, can be skilfully forecast up to a decade ahead. However, the potential for these forecasts to benefit ocean-dependent communities has yet to be realised. Here we show for the first time that marine climate predictions can be used to generate decadal-scale forecasts of shifts in the habitat and distribution of marine fish species, as exemplified by Atlantic mackerel, bluefin tuna and blue whiting. We show statistically significant forecast skill of individual years that outperform both persistence and climatological baseline forecasts for lead times of 3-10 years: multi-year averages perform even better, yielding correlation coefficients in excess of 0.90 in some cases. We also show that the habitat shifts underling recent conflicts over Atlantic mackerel fishing rights could have been foreseen on similar timescales. Our results show that climate predictions can be translated into information directly relevant to stakeholders and we anticipate that this tool will be critical in foreseeing, adapting to and coping with the challenges of a changing and variable future climate, particularly in the most ocean-dependent nations and communities.
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