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            Abstract
Field studies of barchansâ€”crescent-shaped dunes that propagate over solid ground under conditions of unidirectional wind1â€”have long focused on the investigation of an equilibrium between sand transport by wind and the control of air flow by dune topography2,3,4, which are thought to control dune morphology and kinematics5,6,7. Because of the long timescale involved, however, the underlying dynamic processes responsible for the evolution of dune fields remain poorly understood8. Here we combine data from a three-year field study in the Moroccan Sahara with a model study to show that barchans are fundamentally unstable and do not necessarily behave like stable solitary waves, as suggested previously9,10,11,12. We find that dune collisions and changes in wind direction destabilize the dunes and generate surface waves on the barchans. Because the resulting surface waves propagate at a higher speed than the dunes themselves, they can produce a series of new barchans of elementary size by breaking the horns of large dunes. The creation of these new dunes provides a mechanism for sand loss that prevents dune fields from merging into a single giant dune and therefore plays a fundamental role in the control of size selection and the development of dune patterns.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Response of barchan dunes to changes of wind direction and to collisions.
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Figure 2: 
                        Wave-like behaviour of surface undulations.
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Figure 3: 
                        Wavelength distribution and saturation length.
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        Editorial Summary
The dune thing
Barchans are crescent-shaped dunes that move faster over desert surfaces than most other dune types. A three-year field study shows how they do it. Collisions and changes in wind direction destabilize the dunes, generating surface waves that form new, smaller barchans. This prevents the formation of a single giant dune, so plays a fundamental role in the development of dune patterns.
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