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Radon and particle concentrations obtained at Macquarie Island, halfway between Australia and Antarctica, and on Tasmania's north-west coast at Cape Grim during 1987 are examined. Four-day trajectories based on 12 hourly analyses over the Australian region are used to explore the transport of continental material across the Southern Ocean. This study suggests that at least 25% of the variance of radon concentration at Macquarie Island can be accounted for by transport from the Australian continent. Trajectories at intervals of one hour are used to demonstrate the agreement between episodes of trajectories passing over land and episodes of elevated radon and particle concentration. Wind roses of percentage probability of various levels of radon and particle concentration are compared with back trajectories for their accuracy in depicting episodes of continental air incursion.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transfer Across the Air-Sea Interface
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Deep water pathways in the North Pacific Ocean revealed by Lagrangian particle tracking
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 April 2022
                                    

                                

                                T. Kawasaki, Y. Matsumura & H. Hasumi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Environmental Impacts—Atmospheric Chemistry
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2015
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ayers, G. P., Bigg, E. K., Turvey, D. E., and Manton, M. J., 1982. Urban influence of condensation nuclei over a continent, Atmos. Environ.
16, 951–954.

                    Google Scholar 
                

	Bigg, E. K., Gras, J. L., and Evans, C., 1984, Origin of Aitken particles in remote regions of the southern hemisphere, J. Atmos. Chem.
1, 203–214.

                    Google Scholar 
                

	Bigg, E. K., and Turvey, D. E., 1978, Sources of atmospheric particles over Australia, Atmos. Environ.
12, 1643–1655.

                    Google Scholar 
                

	Cressman, G. P., 1959, An operational objective analysis system, Mon. Weath. Rev.
87, 367–374.

                    Google Scholar 
                

	Gras, J. L., 1984, Comparisons of particle counters for monitoring in remote areas, J. Aerosol. Sci.
15, 523–531.

                    Google Scholar 
                

	Haagenson, P. L., Kuo, Y. H., and Skumanich, M., 1987, Tracer verification of trajectory models, J. Climate Appl. Meteorol.
26, 410–426.

                    Google Scholar 
                

	Holl, M. M. and Mendenhall, B. R., 1971, Fields by information blending, sea level pressure version, Project Rep. M1677, Meteorology International, Monterey, California.

                    Google Scholar 
                

	Holton, J. R., 1979, An Introduction to Dynamic Meteorology, Academic Press, New York.

                    Google Scholar 
                

	Kahl, J. D. and Samson, P. J., 1986. Uncertainty in trajectory calculations due to low resolution meteorological data, J. Climate Appl. Meteorol.
25, 1816–1831.

                    Google Scholar 
                

	Kahl, J. D. and Samson, P. J., 1989, Uncertainty in estimating boundary-layer transport during highly convective conditions, J. Appl. Meteorol.
27, 1024–1035.

                    Google Scholar 
                

	Lambert, G., Polian, G., and Taupin, D., 1970, Existence of periodicity in radon concentrations and in the large-scale circulation at lower altitudes between 40° and 70° south, J. Geophys. Res.
75, 2341–2345.

                    Google Scholar 
                

	Metnicks, A. L. and Pollak, L. W., 1959, Instructions for the use of photo-electric condensation nucleus counters, Geophys. Bull. No. 16, School of Cosmic Physics, Dublin Institute for Advanced Studies, Eire.

                    Google Scholar 
                

	Pearman, G. I., 1982, The role of background observations of atmospheric composition at Cape Grim, Aust. Met. Mag.
30, 89–96.

                    Google Scholar 
                

	Pierrehumbert, C., Powell, F. A., and Oliver, S., 1984, Continental transport of particulate matter between Australia and Macquarie Island, Proc. Eighth Internat. Clean Air Conference, Melbourne Australia, 6–11 May 1984, vol. 2, pp. 741–750.

                    Google Scholar 
                

	Reap, R. M., 1972, An operational three-dimensional trajectory model, J. Appl. Meteorol.
11, 1193–1202.

                    Google Scholar 
                

	Reiff, J., Forbes, G. S., Spieksma, F. Th. M., and Reynders, J. J., 1986, African dust reaching north-western Europe: a case study to verify trajectory calculations, J. Climate Appl. Meteorol.
25, 1543–1567.

                    Google Scholar 
                

	Seaman, R. S., Falconer, R. L., and Brown, J. 1977, Application of a variational blending technique to numerical analysis in the Australian region. Aust. Met. Mag.
25, 3–24.

                    Google Scholar 
                

	Sykes, R. E. and Hatton, L., 1976, Computation of horizontal trajectories based on the surface geostrophic wind, Atmos. Environ.
10, 925–934.

                    Google Scholar 
                

	Whittlestone, S., 1985a, A high sensitivity radon detector incorporating a particle generator, Health Physics
49, 847–852.

                    Google Scholar 
                

	Whittlestone, S., 1985b, Radon measurements as an aid to the interpretation of atmospheric monitoring, J. Atmos. Chem.
3, 187–201.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Bureau of Meteorology, 3001, Melbourne, Victoria, Australia
A. Downey & J. D. Jasper

	Division of Atmospheric Research, Commonwealth Scientific and Industrial Research Organisation, 3195, Aspendale, Victoria, Australia
J. J. Gras

	Australian Nuclear Science and Technology Organisation, 2234, Menai, New South Wales, Australia
S. Whittlestone


Authors	A. DowneyView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. D. JasperView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. J. GrasView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. WhittlestoneView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Downey, A., Jasper, J.D., Gras, J.J. et al. Lower tropospheric transport over the Southern Ocean.
                    J Atmos Chem 11, 43–68 (1990). https://doi.org/10.1007/BF00053667
Download citation
	Received: 17 November 1988

	Revised: 14 March 1989

	Issue Date: July 1990

	DOI: https://doi.org/10.1007/BF00053667


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	Continental air transport
	trajectories








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.174.142.103
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    