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            Abstract
Mesoscale (<100â€‰km) atmospheric phenomena are ubiquitous on Mars, as revealed by Mars Orbiter Camera images1,2,3. Numerical models provide an important means of investigating martian atmospheric dynamics, for which data availability is limited. But the resolution of general circulation models, which are traditionally used for such research, is not sufficient to resolve mesoscale phenomena4,5,6. To provide better understanding of these relatively small-scale phenomena, mesoscale models have recently been introduced7,8,9. Here we simulate the mesoscale spiral dust cloud observed over the caldera of the volcano Arsia Mons by using the Mars Regional Atmospheric Modelling System. Our simulation uses a hierarchy of nested models with grid sizes ranging from 240â€‰km to 3â€‰km, and reveals that the dust cloud is an indicator of a greater but optically thin thermal circulation that reaches heights of up to 30â€‰km, and transports dust horizontally over thousands of kilometres.




            
                
                    

    
        
            
                
                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: Mars Orbiter Camera image of a spiral dust cloud observed above the caldera of Arsia Mons.[image: ]


Figure 2: Topography and domain size for the first two computational grids.[image: ]


Figure 3: The spiral dust cloud simulated by the Mars Regional Atmospheric Modelling System (MRAMS), as seen on the fourth computational grid, which encompasses the caldera of Arsia Mons.[image: ]


Figure 4: A vertical, eastâ€“west cross-section from grid two, cutting through the centre of Arsia Mons.[image: ]
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