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                        Abstract

                        Most volcanic ash particles with diameters <63 μm settle from eruption clouds as particle aggregates that cumulatively have larger sizes, lower densities, and higher terminal fall velocities than individual constituent particles. Particle aggregation reduces the atmospheric residence time of fine ash, which results in a proportional increase in fine ash fallout within 10–100 s km from the volcano and a reduction in airborne fine ash mass concentrations 1000 s km from the volcano. Aggregate characteristics vary with distance from the volcano: proximal aggregates are typically larger (up to cm size) with concentric structures, while distal aggregates are typically smaller (sub-millimetre size). Particles comprising ash aggregates are bound through hydro-bonds (liquid and ice water) and electrostatic forces, and the rate of particle aggregation correlates with cloud liquid water availability. Eruption source parameters (including initial particle size distribution, erupted mass, eruption column height, cloud water content and temperature) and the eruption plume temperature lapse rate, coupled with the environmental parameters, determines the type and spatiotemporal distribution of aggregates. Field studies, lab experiments and modelling investigations have already provided important insights on the process of particle aggregation. However, new integrated observations that combine remote sensing studies of ash clouds with field measurement and sampling, and lab experiments are required to fill current gaps in knowledge surrounding the theory of ash aggregate formation.
 
                    

                
                                    
                        Citation

                        
                            Brown, R., Bonadonna, C., & Durant, A. (2012). A review of volcanic ash aggregation. Physics and Chemistry of the Earth, Parts A/B/C, 45-46, 65-78. https://doi.org/10.1016/j.pce.2011.11.001
                        

                    

                
                	Journal Article Type	Article
	Publication Date	Jan 1, 2012
	Deposit Date	Jan 16, 2012
	Publicly Available Date	Feb 11, 2015
	Journal	Physics and Chemistry of the Earth
	Print ISSN	1474-7065
	Publisher	Elsevier
	Peer Reviewed	Peer Reviewed
	Volume	45-46
	Pages	65-78
	DOI	https://doi.org/10.1016/j.pce.2011.11.001
	Keywords	Volcanic ash, Aggregation, Explosive eruption, Ash plume, Hydrometeors


            


            

                
                
                    
                        Files


                                                            
                                    
                                        
                                            
                                                
                                                    
                                                        Accepted Journal Article
                                                        (1.5 Mb)
                                                        

                                                        PDF
                                                    


                                                    
                                                        
                                                            
                                                                 Download
                                                            
                                                                                                                            
                                                                     Preview
                                                                
                                                                                                                    

                                                    

                                                    
                                                    
                                                    
                                                    
                                                                                                    

                                            


                                        
                                    


                                                                            
    

    

        
            

        
    

    
    

                                    
                                                                

                                                                        

                
                
                                    
                        Organisation(s)

                        	
                                    
                                        Department of Earth Sciences
                                    
                                


                    

                    


                
                
                                    

                                                    
                                Research Centres/Groups
                            


                            	Durham Energy Institute (DEI)


                                            

                    


                
                
                
                
                    You might also like


                                            
                            
                                
                                    
                                        
                                            Alternating Subplinian and phreatomagmatic phases during the construction of a phonolitic maar-diatreme volcano (Caldera del Rey, Tenerife, Canary Islands)
                                         (2023)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Possible magmatic CO2 influence on the Laacher See eruption date
                                         (2023)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Seismic wave propagation around subsurface igneous sill complexes
                                         (2023)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Reconstruction of the 29th December 2013 eruption of San Miguel volcano, El Salvador, using video, photographs, and pyroclastic deposits
                                         (2022)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Melt stripping and agglutination of pyroclasts during the explosive eruption of low viscosity magmas
                                         (2022)
                                        

                                        Journal Article
                                    

                                

                            

                        
                    
                    



                
                Downloadable Citations


                
                                            
                            
                                
                                HTML

                            

                        

                                        
                        
                            
                            BIB

                        

                    

                    
                        
                            
                            RTF

                        

                    

                                    

            


        

    








    
        
            Durham Research Online (DRO) Powered by Worktribe |
            Accessibility
        

    





    

    
        
            About Durham Research Online (DRO)

            
        
        

            Administrator e-mail: dro.admin@durham.ac.uk


            


            This application uses the following open-source libraries:


            


            SheetJS Community Edition

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            PDF.js

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            Font Awesome

            SIL OFL 1.1 (http://scripts.sil.org/OFL)

            MIT License (http://opensource.org/licenses/mit-license.html)

            CC BY 3.0 ( http://creativecommons.org/licenses/by/3.0/)


            



        
        
            Powered by Worktribe  © 2024

        
    





    

    
        
            Advanced Search

            
        

        

            
                
                    Just leave the fields blank that you don't want to search
                

            

            

                

                Durham Research Online (DRO) ID

                
                    
                        
                    

                


                
                Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Name

                
                    
                        
                    

                


                
                Year
        
                
                    
                        
                    

                


                
                Keywords

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Faculties and Departments
                    
                
                    
                        Academic Office
Accommodation & Commercial Services
Advanced Research Computing
Careers and Enterprise
Colleges
Colleges & Student Experience Division
Computing and Information Services
Department of Accounting
Department of Anthropology
Department of Archaeology
Department of Biosciences
Department of Chemistry
Department of Classics & Ancient History
Department of Computer Science
Department of Earth Sciences
Department of Economics
Department of Engineering
Department of English Studies
Department of Finance
Department of Geography
Department of History
Department of Management and Marketing
Department of Mathematical Sciences
Department of Music
Department of Philosophy
Department of Physics
Department of Psychology
Department of Sociology
Department of Sport and Exercise Sciences
Department of Theology and Religion
Development and Alumni Relations
Durham Centre for Academic Development
Durham Law School
Durham University
Equality, Diversity & Inclusion
Estates and Facilities
Faculty of Arts and Humanities
Faculty of Business
Faculty of Science
Faculty of Social Sciences and Health
Finance
Finance and Procurement Services
Global Engagement
Governance Support Services
HR & OD
International Office
Legal Services
Marketing and Communications
Office of Vice Provost (Research)
PVC Colleges and Student Experience Office
PVC EDI Division
PVC Global Division
Procurement Services
Professional Services
Provost Division
Provost's Office
Recruitment and Admissions
Research & Innovation Services
Research Institutes
School of Education
School of Government & International Affairs
School of Modern Languages and Cultures
Strategic Planning & Insight Office
Strategy Delivery Unit
Student Support & Wellbeing Directorate
University Assurance Service
University Library and Collections
University Secretary
University Secretary's Office
Vice-Chancellor
Vice-Chancellor's Office
Vice-Provost Education Division
Vice-Provost Research Division


                    

                


                
                Type
                    
                
                    
                        Book
Book Chapter
Conference Proceeding
Dataset
Digital Artefact
Exhibition / Performance
Journal Article
Other
Patent
Physical Artefact
Presentation / Conference
Report
Thesis
Working Paper


                    

                


                
                Publication Status
                    
                
                    
                        Submitted
Accepted
In Press
Published
Unpublished


                    

                


                
                Journal or Publication Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Order the results
                
                
                    
                        
                            By last modified (most recent first)
By last modified (oldest first)
By year (most recent first)
By year (oldest first)
By title


                        

                    

                


            


        
        
            
                
                    Search
                

                
                    Cancel
                

            

        
    







