
    

    Skip to content

    
    
        
            
                

            
        
    
    

    
    
            














    
    
    
        
        
            


    
        
        Should you have institutional access?
        Here's how to get it ...
    




        
        
        
            

    
    
        [image: De Gruyter]
    

            
                

        
    
    
        
            
                
                
                    
                

            

        

    


    

                
                
                    
                    
                        
                            
                        
                        
                            € EUR - Euro

                            £ GBP - Pound

                            $ USD - Dollar

                        

                    

                    
                    
                        
                        EN
                        
                        
                        
                            
                            English
                            
                        
                            
                            Deutsch
                            
                        
                        

                    

                    
                    


    



    
    0


                    
                    

                

            

        
        
        
            







    
    
    
        Subjects
    

    
        Skip section

        
            Browse Publications By Subject
        
        

        
            
                
                    	
                                
                                    Architecture and Design
                                
                            
	
                                
                                    Arts
                                
                            
	
                                
                                    Asian and Pacific Studies
                                
                            
	
                                
                                    Business and Economics
                                
                            
	
                                
                                    Chemistry
                                
                            
	
                                
                                    Classical and Ancient Near Eastern Studies
                                
                            
	
                                
                                    Computer Sciences
                                
                            
	
                                
                                    Cultural Studies
                                
                            
	
                                
                                    Engineering
                                
                            
	
                                
                                    General Interest
                                
                            


                

            
                
                    	
                                
                                    Geosciences
                                
                            
	
                                
                                    History
                                
                            
	
                                
                                    Industrial Chemistry
                                
                            
	
                                
                                    Islamic and Middle Eastern Studies
                                
                            
	
                                
                                    Jewish Studies
                                
                            
	
                                
                                    Law
                                
                            
	
                                
                                    Library and Information Science, Book Studies
                                
                            
	
                                
                                    Life Sciences
                                
                            
	
                                
                                    Linguistics and Semiotics
                                
                            
	
                                
                                    Literary Studies
                                
                            


                

            
                
                    	
                                
                                    Materials Sciences
                                
                            
	
                                
                                    Mathematics
                                
                            
	
                                
                                    Medicine
                                
                            
	
                                
                                    Music
                                
                            
	
                                
                                    Pharmacy
                                
                            
	
                                
                                    Philosophy
                                
                            
	
                                
                                    Physics
                                
                            
	
                                
                                    Social Sciences
                                
                            
	
                                
                                    Sports and Recreation
                                
                            
	
                                
                                    Theology and Religion
                                
                            


                

            
        

    

    
    
    
        For Authors
    

    
        Skip section

        
            
                For Journal Authors
            
            

            	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    


        

        
            
                For Book Authors
            
            

            	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    


        

        
            
                For Database Authors
            
            

            	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


        

    

    
    
    
        Services
    

    
        Skip section

        
            
                For Librarians
            
            

            	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    


        

        
            
                For Book Sellers & Library Suppliers
            
            

            	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    


        

        
            
                Rights & Permissions
            
            

            	
        Repository Policy
    
	
        Free access policy
    


        

    

    
    
    
        Publications
    

    
        Skip section

        
        
            
                Open Access
            
            

            	
        Books
    
	
        Articles
    
	
        Open Access agreements
    


        

        
        
            
                Publication types
            
            

            	
                    Books
                
	
                    Journals
                
	
                    Databases
                
	
        Database portals
    


        

        
        
            
                
                    
                        Subjects we publish
                    
                    

                

            

            
                
                    
                        	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                    

                
                    
                        	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                    

                
                    
                        	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                    

                
            

        

    

    
    
    
        About
    

    
        Skip section

        
        
            
                
                    
                        Contact
                    
                    

                

            

            
                
                    	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    


                

                
                    	
        Partner Publishers
    
	
        Open Access
    
	
        Advertising
    
	
        Review Copies
    
	
        Inspection Copies
    
	
        Legal
    


                

            

        

        
        
            Career
            

            	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    


        

        
        
            
                About De Gruyter
            
            

            	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    


        

        
        
            
                Partnerships
            
            

            	
        Partner publishers
    
	
        Press
    
	
        FAQs
    


        

    



        
    

    
    
        
            
                
                    
                        
                    
                
            
            
                
                    
                    [image: De Gruyter]
                
            
            
                
                


    



    
    0


                
                    
                    
                
            
            

        
    
    
        
            
                
                
                    
                

            

        

    


    

            
                
                    

                    
                    
                

            

        
    


    
    
        
            
                
                    [image: De Gruyter]
                    
                        
                    
                

                
                    
                    
                        
                        
                            
                                
                                    
                                        SUBJECTS
                                    

                                
                            

                            
                                
                                    
                                        Browse Publications By Subject
                                    
                                    	
                                                    
                                                        Architecture and Design
                                                    
                                                
	
                                                    
                                                        Arts
                                                    
                                                
	
                                                    
                                                        Asian and Pacific Studies
                                                    
                                                
	
                                                    
                                                        Business and Economics
                                                    
                                                
	
                                                    
                                                        Chemistry
                                                    
                                                
	
                                                    
                                                        Classical and Ancient Near Eastern Studies
                                                    
                                                
	
                                                    
                                                        Computer Sciences
                                                    
                                                
	
                                                    
                                                        Cultural Studies
                                                    
                                                
	
                                                    
                                                        Engineering
                                                    
                                                
	
                                                    
                                                        General Interest
                                                    
                                                
	
                                                    
                                                        Geosciences
                                                    
                                                
	
                                                    
                                                        History
                                                    
                                                
	
                                                    
                                                        Industrial Chemistry
                                                    
                                                
	
                                                    
                                                        Islamic and Middle Eastern Studies
                                                    
                                                
	
                                                    
                                                        Jewish Studies
                                                    
                                                
	
                                                    
                                                        Law
                                                    
                                                
	
                                                    
                                                        Library and Information Science, Book Studies
                                                    
                                                
	
                                                    
                                                        Life Sciences
                                                    
                                                
	
                                                    
                                                        Linguistics and Semiotics
                                                    
                                                
	
                                                    
                                                        Literary Studies
                                                    
                                                
	
                                                    
                                                        Materials Sciences
                                                    
                                                
	
                                                    
                                                        Mathematics
                                                    
                                                
	
                                                    
                                                        Medicine
                                                    
                                                
	
                                                    
                                                        Music
                                                    
                                                
	
                                                    
                                                        Pharmacy
                                                    
                                                
	
                                                    
                                                        Philosophy
                                                    
                                                
	
                                                    
                                                        Physics
                                                    
                                                
	
                                                    
                                                        Social Sciences
                                                    
                                                
	
                                                    
                                                        Sports and Recreation
                                                    
                                                
	
                                                    
                                                        Theology and Religion
                                                    
                                                


                                

                            

                        

                        
                        
                            
                                
                                    FOR AUTHORS
                                
                            

                            
                                
                                    
                                        
                                            For Journal Authors
                                        
                                        	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    



                                        
                                            For Book Authors
                                        
                                        	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    



                                        
                                            For Database Authors
                                        
                                        	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                SERVICES
                                
                            

                            
                                
                                    
                                        
                                            For Librarians
                                        
                                        	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    



                                        
                                            For Book Sellers & Library Suppliers
                                        
                                        	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    



                                        
                                            Rights & Permissions
                                        
                                        	
        Repository Policy
    
	
        Free access policy
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                    PUBLICATIONS
                                
                            

                            
                                
                                    
                                        
                                            Open Access
                                        
                                        	
        Books
    
	
        Articles
    
	
        Open Access agreements
    



                                        
                                        Publication types
                                        
                                        	
                                                Books
                                            
	
                                                Journals
                                            
	
                                                Databases
                                            
	
        Database portals
    



                                        
                                            Subjects we publish
                                        
                                        
                                            	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                                        
                                            	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                                        
                                            	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                                        
                                    

                                

                            

                        

                        
                        
                            
                                
                                    ABOUT
                                
                            

                            
                                
                                    
                                        
                                            Contact
                                        
                                        	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    



                                        
                                            Career
                                        
                                        	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    



                                        
                                            About De Gruyter
                                        
                                        	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    



                                        
                                            Partnerships
                                        
                                        
	
        Partner publishers
    



                                            	
        Press
    



                                            	
        FAQs
    


                                        
                                    

                                

                            

                        

                    


                    
                        
                        
                            Change language
                        
                        
                            
                                
                                    English
                                
                            
                                
                                    Deutsch
                                
                            
                        


                        
                        
                            Change currency
                        
                        
                            € EUR
                            £ GBP
                            $ USD
                        

                    

                

            

        

    

    

    



        
    
    [image: ]



    
    



    
        
            
                
                    
                
                
        Your purchase has been completed.  Your documents are now available to view.

        
            
        

    
            

        

    





    
        


    
    

        





        
        

            
            



  
    







     [image: journal: Open Geosciences] 


    
      
        Impact Factor: 2.0
      
    
  




            
            
                
                
                    


        
        
                
                    
                        [image: BY 4.0 license]
                    
                
            
        
        Open Access
    

                    
                        
                            Published since 
    March 1, 2009

                        
                    
                

                
                Open Geosciences

                
                
                
                
                    ISSN:
                    2391-5447
                

                
                
                    


    




    
            
                
                    Editor-in-chief: Piotr Jankowski
                
            

        




    




    




    




    




    




    




    



                

                
                
                    
                        
                            Submit manuscript
                        

                    
                
            

        


        
        
            

                
                
                    
                        	
                                
                                    Overview

                                .
                            
	
                                    
                                        Latest issue

                                    
                                
	
                                    
                                        Issues

                                    
                                
	
                                
                                    Ranking

                                
                            
	
                                    
                                        Submit

                                    
                                
	
                                
                                    Editorial

                                
                            


                    

                    
                    

                        
                        
                            Overview

                            
                            
                                

    
        
            About this journal

        
        
             Open Geosciences is an open access, peer-reviewed journal publishing original research results from all fields of Earth Sciences. The aim of the journal is to become the premier source of high-quality research from all over the world. Open Geosciences is designed to facilitate the exchange of ideas between experienced and young researchers from different countries. 
  Aims and Scope 
  Subject areas suitable for publication include, but are not limited to, the following: Atmospheric Sciences, Geology, Geophysics, Geochemistry, Geography, Oceanography and Hydrology, Glaciology, Speleology, Volcanology, Soil Science, Palaeoecology, Geotourism, Geoinformatics, Geostatistics, Geoengineering, and Remote Sensing. 

        

    



                            

                            
                                

    
        
            Your Benefits

        
        
            Why submit 
 As an Author of Open Geosciences You benefit from 
 

 	fair and constructive peer review 


 
 	quick online publication of accepted papers (continuous publication model) 


 
 	language polishing services upon acceptance for authors from non-English speaking regions 


 
 	no limitations on colour figures and word count in published articles 


 
 	all articles are freely available to the academic community worldwide without any restrictions 


 
 	promotion of published papers to readers and citers 


 
 	distribution to open access directories (such as DOAJ) and thousands of libraries worldwide 


 
 	liberal policies on copyrights (authors retain copyright) and on self-archiving (no embargo periods) 


 
 	secure archiving by De Gruyter and the independent archiving service Portico 


 
 　 
 Article Processing Charges 
 In order to sustain the publishing process, each article accepted for publication in Open Geosciences is subject to an Article Processing Charge of €1200. This fee is used to cover the costs of the peer-review process, professional typesetting and copyediting, as well as online hosting, long-term preservation, and extensive promotion to potential readers. There is no submission fee. Information regarding payment of the charge will be provided following acceptance for publication. For more information please go to Article Processing Charges. 
 
 Publication Ethics and Editorial Policies 
 Detailed information on Editorial Policy, Publication Ethics, Instructions for Authors etc. can be found in the Supplementary Materials section. 
 For more information on De Gruyter Publishing Ethics, please see the De Gruyter Guidelines online here. 
 
 CONFERENCE PARTNERSHIPS: 
 
 Special Issues 
 	2nd Global Summit on Environmental Science and Applications (EnScience2023) 


 
 	3rd Edition of International Conference on Green Chemistry and Renewable Energy 


 

 	Natural Resources and Environmental Risks: Towards a Sustainable Future 


 
 Call for Papers 
 

 	 Natural Resources and Environmental Risks: Towards a Sustainable Future 

	Advances In Mediterranean Geosciences (MedGU) 



        

    



                            

                            
                                


                            

                            
                                


                            

                            
                                


                            

                            
                                

    
        
            Abstracting and Indexing

        
        
             








 Open Geosciences is covered by the following services:
 	Arianta
	Astrophysics Data System (ADS)
	Baidu Scholar
	Cabells Journalytics
	CABI (over 50 subsections)
	Chronos Hub
	CNKI Scholar (China National Knowledge Infrastructure)
	CNPIEC - cnpLINKer
	Dimensions
	DOAJ (Directory of Open Access Journals)
	EBSCO (relevant databases)
	EBSCO Discovery Service
	Ei Compendex
	Engineering Village
	Genamics JournalSeek
	GeoArchive
	Geobase
	GeoRef
	GoOA
	Google Scholar
	Index Copernicus
	Japan Science and Technology Agency (JST)
	J-Gate
	Journal Citation Reports/Science Edition
	JournalGuide
	JournalTOCs
	KESLI-NDSL (Korean National Discovery for Science Leaders)
	MyScienceWork
	Naver Academic
	Naviga (Softweco)
	Norwegian Register for Scientific Journals, Series and Publishers
	Petroleum Abstracts TULSA Database
	Primo Central (ExLibris)
	ProQuest (relevant databases)
	Publons
	QOAM (Quality Open Access Market)
	ReadCube
	Reaxys
	Scilit
	SCImago (SJR)
	SCOPUS
	Semantic Scholar
	Sherpa/RoMEO
	Summon (ProQuest)
	TDNet
	Ulrich's Periodicals Directory/ulrichsweb
	WanFang Data
	Web of Science - Current Contents/Physical, Chemical and Earth Sciences
	Web of Science - Science Citation Index Expanded
	WorldCat (OCLC)
	X-MOL
	Yewno Discover


        Supplementary Materials

        	
                    
                        
                        Article Processing Charges
                        
                    
                
	
                    
                        
                        Article_Processing_Charges
                        
                    
                
	
                    
                        
                        CFP APGI 2021
                        
                    
                
	
                    
                        
                        CFP Advances in Mediterranean Geosciences
                        
                    
                
	
                    
                        
                        CFP Geoinformatics 2021
                        
                    
                
	
                    
                        
                        CFP ICGRED 2021
                        
                    
                
	
                    
                        
                        CFP ISDE12
                        
                    
                
	
                    
                        
                        Call for Papers Brochure
                        
                    
                
	
                    
                        
                        Editorial Policy
                        
                    
                
	
                    
                        
                        Guidelines for Reviewers
                        
                    
                
	
                    
                        
                        Instruction_for_Authors_2024
                        
                    
                
	
                    
                        
                        Journal Partners
                        
                    
                
	
                    
                        
                        Manuscript Template
                        
                    
                
	
                    
                        
                        Open Access License
                        
                    
                
	
                    
                        
                        Open Geosciences - endnote citation style
                        
                    
                
	
                    
                        
                        Topical Issue Proposal Form
                        
                    
                


    


 
                            
                            

    
        Topics

        	
                    
                        Geology and Mineralogy
                    
                
	
                    
                        Geophysics
                    
                
	
                    
                        Geosciences
                    
                


    



                            
                            
    
    
        
            External Links

            	Journal Archive
	Online Submission of Manuscripts
	Publication Ethics Statement
	Open Access Statement
	Repository Policy
	Crosscheck Plagiarism Screening
	Privacy Statement


        

    

                        

                        
                        
                                
                                    Latest issue

                                    
                                        
                                            Volume 16 Issue 1

                                        

                                        
                                            
                                                
    January 2024


                                            

                                        
                                    

                                     
Regular Articles











    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            January 23, 2024
            
                
                    Theoretical magnetotelluric response of stratiform earth consisting of alternative homogeneous and transitional layers

                    
                
            

            
                
                    Hongzhi Miao, Huifang Ming, Xuelu Xiao, Bolan Dai, Xiaowei Yang

                
                
    
            Article number: 20220563
        


            

        

        

            
                    
                        
                            [image: Teaser image from the article]
                        
                    

                        
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            The magnetotelluric (MT) responses are explicitly solved for a stratiform earth containing multiple transitional layers in which the conductivity varies linearly with depth. In the model under consideration, any one homogeneous layer with constant conductivity or transitional one may be absent in the geometry. The traditional one-dimensional (1D) models with sharp boundaries will be obtained if all the transitional layers are absent in the geometry, while a special 1D model consisting of a sequence of contiguous transitional layers may be obtained if all the homogeneous layers (except the basement layer) are removed from the geometry. The tangential electric and magnetic fields as well as the surface impedance are analytically expressed by Airy functions. The analytical formula is validated in three theoretical examples by comparing with the results from available codes. The apparent resistivity and impedance phase on the surface of three different transitional models are illustrated to analysis the influence of the transitional layers on MT responses. The new formula provides an alternative way to obtain the analytic MT responses for the special layered earth.
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                        Abstract

                        
                            Based on MODIS data from 2010 to 2020 and precipitation, air temperature, and soil moisture data of 33 meteorological stations in Jinsha River Basin from 1990 to 2020, the applicability of different remote sensing drought indexes in Jinsha River Basin was studied. These indexes include temperature condition index (TCI) and temperature vegetation drought index (TVDI), the results of vegetation condition index (VCI), vegetation supply water index (VSWI), standardized precipitation evapotranspiration index (SPEI), and standardized precipitation index (SPI) showed that TCI and TVDI, VSWI and TCI, VSWI and TVDI, VSWI and TVDI, VSWI and TVDI, VSWI and TVDI, VSWI and TVDI, SPEI and SPI, respectively. The correlation between VSWI and VCI was significant. VCI had the lowest correlation with SPEI and SPI. The average correlation coefficient between TCI and VSWI was similar. The correlation between VSWI, SPEI, and SPI was low in January, March, and October and reached significant or above levels in other months. TVDI had the highest correlation with SPEI and SPI. TVDI was significantly correlated with soil moisture every month of the year, indicating that TVDI can be effectively used for remote sensing drought monitoring in Jinsha River Basin and has strong adaptability. According to the temporal and spatial analysis of drought monitoring in the Jinsha River Basin by TVDI, the drought areas in December and January are mainly located in the middle reaches of the Jinsha River Basin, while the light drought areas are mainly located in the upper and lower reaches of the Jinsha River Basin. From March to June, the risk of severe drought increased in the middle reaches of the Jinsha River, and the moderate drought area in the Jinsha River Basin also increased. The drought from July to November was weaker than in the previous months. The moderate drought area is mainly located in the middle and lower reaches of the Jinsha River, and the mild drought area is mainly distributed in the upper reaches of the Jinsha River Basin.
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                        Abstract

                        
                            Soil is an important carbon reservoir, and high-standard farmland construction projects have significant potential to promote low-carbon development. In order to study the management and implementation of low-carbon production in high-standard farmland construction projects, the tripartite evolution game model of government, business, and consumer is constructed based on the tripartite bounded rationality. Then, the behavior strategy of tripartite stakeholders is analyzed with the method of system dynamics. Finally, the evolution process of tripartite interaction behavior is simulated using the MATLAB tool. The results show that: (1) The subsidy and punishment mechanism of the government must be aligned. In addition, the net income of government regulation is higher than the sum of the government’s environmental governance fees and fines of non-regulation; (2) The government, business, and consumers all choose their own behavioral strategies based on their own interests. (3) When the government’s environmental governance fee reaches a particular value, the system will appear imbalanced. In light of this, it is suggested that the government should increase support for business and use media publicity, consumer subsidies, and other measures to promote the consumption of low-carbon products. The business should constantly reduce the cost of carbon emission reduction through technological innovation.
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                        Abstract

                        
                            Low-frequency passive seismic (LFPS), discussed in recent years, has emphasized a strong correlation between the spectral properties and the presence of hydrocarbon reservoirs. While the theoretical background supporting this phenomenon is still debated, its application has been popular in Indonesia and exposes broad possibilities for exploration. In this study, we conducted a survey at an oil field in Central Java, Indonesia, investigating the case of using this technique as a direct hydrocarbon indicator (DHI). In spatial and temporal measurements, we examined the hydrocarbon-related energy above the reservoir boundary based on several attributes of passive seismic recordings: polarization, power spectral density (PSD), and vertical-to-horizontal spectral ratio (VHSR). We address some issues: (1) the anomalies are not always vertically polarized, so the use of VHSR is unlikely to be reliable; and (2) the anomalies are getting amplified during days, so in anomalies mapping, normalizing the amplification requires calibration. Regardless, LFPS is still applicable in quantifying hydrocarbon-related energy. We recommend using PSD as a primary spectral attribute for DHI. In addition, it is also critical to synchronize the measurements at different sites to obtain an unbiased quantification of hydrocarbon-related energy.
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                        Abstract

                        
                            The Danube has a length of 588 km in the Republic of Serbia. The water transport on this river is underused. The hazardous events have a great impact on the traffic on this river, and the understanding of these events is of great importance. This study focuses on hazardous events on the Danube with the main focus on the port of Novi. The hazardous events used in this study are extreme air temperatures, devastating winds, drought, and heavy precipitation. The hazardous events were represented using geographic information systems (GIS), geostatistics, and numerical methods. The potential of the river transport network and the port capacity were analyzed and compared with the hazardous events of the last 30 years. The results showed that three areas of the port are of great importance for port security, and two areas are extremely affected by hazardous events. The distance of the port of Novi Sad from heavy precipitation events is 6.8 km in the southwestern direction. The periods of extremely low precipitation (climatic drought) were in 1994, 2008, 2012, 2015, 2019, and 2021. Extreme average maximum temperatures were in 1995, 2008, 2010, 2013, 2015, and 2019. On the other hand, minimum average temperatures were in 1994, 1996, 1998, 1999, 2017, and 2018, and the strongest winds were in 1995, 1998, 2003, 2009, 2012, and 2014. The methods and techniques of GIS, used in this research, have confirmed new potential geographical positions of the port that can be better adapted to future climate changes. Another main objective of this research is to recommend better spatial planning and construction of new green corridors.
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                        Abstract

                        
                            A large set of Paleozoic volcaniclastic rocks is exposed in the northwestern margin of the Junggar Basin from the southern part of the Central Asian Orogenic Belt. The Carboniferous volcaniclastic strata in this area have been studied in depth, and an accurate chronostratigraphic framework of these strata has been established. However, there is a lack of sufficient geochronological data for the deposition times of the other Paleozoic volcaniclastic strata. In this study, zircon U–Pb dating of the Ordovician, Silurian, and Devonian volcaniclastic strata in the area reveals that the youngest age of the tuffite sample collected from the originally defined Ordovician strata is 398 ± 11 Ma, which represents the age of volcanic activity during the period of tuffite deposition. Based on this finding, the originally defined Ordovician strata are redefined as the Lower Devonian. The youngest ages of the silty tuff samples collected from the originally defined Silurian strata peak are 445–418 Ma, so its age is Upper Silurian. The youngest ages of the tuffaceous sandstone samples collected from the originally defined Devonian strata peak are 346–342 Ma, so these Devonian are redefined as the Early Carboniferous strata. Two Archean ages (2,501 ± 12 and 3,193 ± 8 Ma) were obtained in Silurian strata, thus confirming the existence of metamorphic rock basement in the provenance areas from which the sediments were derived.
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                            Normalized difference vegetation index (NDVI) is one of the parameters of vegetation that can be studied by remote sensing of land surface with Sentinel-2 (S-2) satellite image. The NDVI is a nondimensional index that depicts the difference in plant cover reflectivity between visible and near-infrared light and can be used to measure the density of green on a piece of land. On the other hand, the dual-pol radar vegetation index (DpRVI) is one of the indices studied using multispectral synthetic aperture radar (SAR) images. Researchers have identified that SAR images are highly sensitive to identify the buildup of biomass from leaf vegetative growth to the flowering stage. Vegetation biophysical characteristics such as the leaf area index (LAI), vegetation water content, and biomass are frequently used as essential system parameters in remote sensing data assimilation for agricultural production models. In the current study, we have used LAI as a system parameter. The findings of the study revealed that the optical data (NDVI) showed a high correlation (up to 0.712) with LAI and a low root-mean-square error (0.0296) compared to microwave data with 0.4523 root-mean-square error. The NDVI, LAI, and DpRVI mean values all decreased between 2019 and 2020. While the DpRVI continued to decline between 2020 and 2021, the NDVI and LAI saw an increase over the same period, which was likely caused by an increase in the study area’s average annual rainfall and the cautious stance of the Red Global (RSG) project on sustainability.
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                        Abstract

                        
                            It is a great challenge for sedimentologists to perform the facies analysis of shales due to the lack of macro-structures and high heterogeneity in shale, and thus, conventional research methods are poorly applied in the field of shale sedimentology. To establish a typical depositional model for marine shales, a new method adopted from marine carbonate rocks was employed to perform the microfacies analysis of marine shales of the Wufeng and Longmaxi Formation in Sichuan Basin. This method emphasizes the fact that many skeletal constituents in marine shales have specific bathymetric distributions, allowing for a better understanding of the depositional process of shales. With this approach, a total of nine microfacies were identified and two depositional models for marine shales were proposed. The depositional models show that sea levels were high during the Middle to Late Wufeng period, which was followed by a rapid regression that led to a significant sea-level drop by over 50 m at the topmost of the Wufeng Formation, and consequently, widespread fine-grained sandy shales with large amounts of benthic bioclasts were deposited in the study region. The eustatic sea-level changes recovered by using the method of microfacies analysis are in line with the global trend, indicating that the method has promising applications in the field of marine shale sedimentology.
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                        Abstract

                        
                            A 6.9 magnitude earthquake hit Menyuan County, Haibei Prefecture, Qinghai Province, at 01:45 PM Beijing time on January 8, 2022 (17:45 PM GMT time on January 7, 2022). To explore the magnitude of the earthquake deformation and the affected area, this work combined optical remote sensing interpretation, interferometric synthetic aperture radar (InSAR) coseismic deformation extraction, and field surveys for research and analysis. Relying on the high-resolution Earth observation system of the Qinghai Remote Sensing Center for Natural Resources, high-resolution GF1D, GF2, and TRIPLESAT optical remote sensing images were acquired immediately after the earthquake. The airborne triangulation encryption method was used to carry out orthographic correction, fusion, and mosaic processing of digital orthophoto map (DOM) and digital surface model (DSM) images, and first-hand optical remote sensing images of the disaster areas were obtained. Based on differential InSAR (D-InSAR), small baseline subset InSAR (SBAS-InSAR) and lifting rail fusion methods, the coseismic deformation field and deformation rate of the lifting rail direction were obtained by using Sentinel-1A data processing before and after the earthquake. Combined with optical interpretation, InSAR deformation, and field investigation, the results show that the deformation trend of the line of sight (LOS) images to the north and south of the ascending and descending orbits show an obvious opposite trend. The surface shape variables are −50 to 45 cm and −65 to 72 cm, respectively, and the deformation rate before the earthquake reached 25 cm/year. The deformation field characteristics show that the earthquake was mainly due to thrust, and the coseismic deformation field fractured along the WNW‒ESE direction with a length of approximately 33 km. The areas affected by 10 mm, 20 cm, and 50 cm deformation magnitudes in the whole earthquake area were 975.14, 321.10, and 38.55 km 2 , respectively. Within 20 km, there were two main affected townships, namely, Sujitan Township and Huangcheng Mongolian Township. Within 50 km, there were four main affected towns and townships, namely, Sujitan Township, Mongolian Township of the Imperial city, Qingshizui town, and Haomen town.
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                            One of the major challenges facing geochemistry, petrology, and volcanology researchers is the difficulty in determining the origin and paleo-flow directions of igneous and volcanic rocks. It is not possible to clearly determine origins and paleo-flow directions in areas with numerous volcanic centers. Anisotropy of magnetic susceptibility (AMS) is a valuable method that provides insights into the origins and paleo-flow directions of lavas that are complex to study. The presence of volcanic materials with thicknesses up to 1 km, coming from different sources at varied time intervals in the north of Lake Van, makes this area an ideal setting for implementing AMS in establishing paleo-flow directions. This study presents the magnetic mineralogy and AMS analysis of volcanic rocks from the Miocene to the Quaternary in the Lake Van region. We conducted isothermal remanent magnetization (IRM) and high-temperature susceptibility (HTS) studies to determine the magnetic mineralogy. IRM studies revealed that (titano)magnetite is responsible for the magnetization in most samples, while both (titano)magnetite and hematite are responsible for the rest. Alteration degrees and Curie temperatures of the rock samples were also determined through HTS measurements. There is good agreement between the anticipated directions of lava flow and our findings for nearly all volcanic rocks.
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                            Based on the theoretical model of a soil plug column, the stress analysis of the soil plug column during the spinning process of steel casing is carried out, and the critical depth of the soil column is determined using the stress and torsional shear ratio of the soil column. The effect of factors such as casing wall thickness, surface load, and steel casing spinning speed on the critical depth of soil columns has been explored, and more reasonable construction process parameters have been obtained quantitatively. Combined with the construction of small net distance test piles at a distance of 2.5 m from the tunnel, the impact of the construction process on the existing shield tunnel has been explored. The results indicate that during the construction process, when the wall thickness of the steel casing does not exceed 0.012 m, the surface load does not exceed 15 kPa, the spinning speed of the steel casing is maintained at 5/4/2/4 m/h or 5/3/2/3 m/h (corresponding to soil depths of 2.5/9.5/6/14 m), and the soil height of the soil column is controlled within 11 m, it is not easy to generate soil plug inside the steel casing, and the soil column has strong torsional shear resistance. According to the measured data of adjacent tunnels, it has been found that the construction method of fully rotating steel casing bored pile can effectively reduce the impact on adjacent shield tunnels, and has a good microdisturbance effect, which can control tunnel deformation not exceeding 1 mm and maintain within the warning value range.
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                            This study investigated the effects of food culture on the economic and ecological development of rural rivers and adolescents’ intentions toward tourism in high-risk leisure environments. The study applied a mixed-methods design. A questionnaire was designed and distributed to recruited participants, and 900 responses were collected and analyzed, with SPSS 26.0 used to perform basic statistical validation and Pearson’s correlation analysis. Structured interviews were conducted to collect the opinions of experts, tourists, and residents of the investigated areas. A multivariate analysis was used to analyze the results, which revealed that superior economic, societal, and ecological development is associated with greater leisure, tourism, and consumption intentions. However, varying levels of environmental literacy among tourists can present challenges. Problems such as tourism waste; overdevelopment; loss of historic architectural features; and pollution of water, forests, and air may deter young tourists from revisiting an area and diminish their willingness to engage in and share leisure experiences.
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                            Frequent magmatic intrusion and eruption during the early Yanshanian in South China formed a unique and diverse igneous rock assemblage, mainly comprising granite, rhyolite, and some basic rocks. Nevertheless, the tectonic regime responsible for the formation of these granitic rocks remains controversial. The comprehensive available data suggest that the Jurassic granitic rocks formed during the period from 180 to 145 Ma, with an age peak at ca. 160 Ma. Jurassic rocks are predominantly concentrated in Wuyi, southern Hunan, northeast Guangdong, and southern Jiangxi, followed by the eastern Guangxi-western Guangdong areas, mainly including I-, S-, and A-type granites, and a few I–S transformation-type granites. These granitic rocks invariably exhibit enrichment in Rb, Th, U, and Pb, while Ba, Nb, Sr, P, and Ti are depleted, and variable Eu/Eu* ratios. The whole-rock Sr–Nd isotopic and zircon Hf isotopic compositions show that the Jurassic granitic rocks are mainly recirculation products of Paleo-Mesoproterozoic rocks, as well as the mantle-derived magma, which played a major role in the formation process. Among them, the granites in eastern Guangxi-western Guangdong and Northeast Guangdong areas display higher ε Nd ( t ) and ε Hf ( t ) values, suggesting a relatively larger contribution from mantle-derived materials. Based on the comprehensive regional geological data, we interpret that these Jurassic granitic rocks as a product of lithosphere extensional-thinning, tectonic-magmatic interaction formed during the process of flat-slab subduction.
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                            Exploring the pattern of block vitality within cities and its influencing factors is an important topic in urban vitality research, which has great significance in promoting high-quality urban development. However, existing research has paid little attention to the spatial difference characteristics of daytime and night urban vitality and the differences in their influencing factors. Using the urban area of Kunming, China, as a case study, this study explores the differences in spatial patterns of daytime and night vitality at the intra-city block scale and analyses the differences in the main influencing factors of daytime and night block vitality using spatial regression models. The study obtains the following findings: (1) daytime block vitality in Kunming’s urban district (the urban Dist. of KM) is higher than night block vitality. The First Ring Area has the highest daytime block vitality, whereas the Second Ring Area has the highest night block vitality. (2) Block vitality in the urban Dist. of KM presents a polycentric structure. (3) There are obvious differences in the factors influencing urban vitality between daytime and night, with work accessibility, functional mixing, daily consumption accessibility, floor area ratio, and average building age, having different directions of influence on daytime and night urban vitality. (4) Daytime urban vitality in the urban Dist. of KM relies on work activities, while night urban vitality relies on residential activities. The results provide a scientific basis for urban land use layout, facility construction, and higher-quality urban planning and management, thus promoting sustainable urban development.
                        

                    
                

            

        
















    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            February 24, 2024
            
                
                    Random forest and artificial neural network-based tsunami forests classification using data fusion of Sentinel-2 and Airbus Vision-1 satellites: A case study of Garhi Chandan, Pakistan

                    
                
            

            
                
                    Shabnam Mateen, Narissara Nuthammachot, Kuaanan Techato

                
                
    
            Article number: 20220595
        


            

        

        

            
                    
                        
                            [image: Teaser image from the article]
                        
                    

                        
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            This article proposes random forest algorithm (RFA), multi-layer perception (MLP) artificial neural network (ANN), and support vector machine (SVM) method for classifying the fused data of Sentinel-2, Landsat-8, and Airbus Vision-1 satellites for the years 2016 and 2023. The first variant of fusion is performed for Sentinel-2 and Landsat-8 data to sharpen it to 10 m spatial resolution, while in the second case, Sentinel-2 and Airbus Vision-1 data are fused together to achieve a spatial resolution of 3.48 m. MLP-ANN, SVM, and RFA methods are applied to the sharpened dataset for the years 2023 and 2016 having spatial resolutions of 3.48 and 10 m, respectively, and a detailed comparative analysis is performed. Google earth engine is utilized for ground data validation of the classified samples. An enhanced convergence time of 100 iterations was achieved using MLP-ANN for the classification of the dataset at 3.48 m spatial resolution, while the same method took 300 iterations with the dataset at 10 m spatial resolution to achieve a minimum limit Kappa hat score of 0.85. With 10 m spatial resolution, the MLP-ANN achieved an overall accuracy of 96.6% and a Kappa hat score of 0.94, while at 3.48 m spatial resolution, the aforementioned scores are enhanced to 98.5% and 0.97, respectively. Similarly, with 10 m spatial resolution, the RFA achieved an overall accuracy of 92.6% and a Kappa hat score of 0.88, while at 3.48 m spatial resolution, the abovementioned scores are enhanced to 96.5 and 0.95% respectively. In view of the forgoing, the MLP-ANN showed better performance as compared to the RFA method. Graphical abstract
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                            The karstification of carbonate rocks creates 3D maze voids that are normally controlled by fracture networks and sedimentary bedding. The spatial distribution and density of karst systems are usually complex and difficult to predict, demanding multidisciplinary studies at different scales of investigation to determine the spatial distribution and density of karst features and their possible links with cave systems controlled by the regional structural setting. The present study integrates geophysical datasets (gravity, electrical resistivity tomography - ERT, and ground penetrating radar - GPR) with a digital elevation model to investigate a karst system in the Irecê basin, a semiarid region of Brazil. Morphostructural lineaments reveal a NNW-SSE- and E-W-oriented structural setting of the crystalline basement, which is imprinted on the internal basin architecture, and surface drainage network. Negative gravity anomalies and high-gradient gravity zones indicate the main karstic zone, where karst landforms are concentrated. In addition, 2.5D gravity modeling provides the internal basin geometry, demonstrating that the karst system has evolved in the thickest sector of the basin. ERT profiles delineate the underground passages that connect dolines at depth. Finally, GPR data image shallow subsurface ghost-rock karstification that spread out from the surface to depth and that took advantage of vertical fractures and slightly arched bedding planes. Our results point out the role of the fracture corridors in channelizing hydrodynamic energy at a sufficiently high level to create caves by the total removal of dissolved material, whereas in the surrounding areas under low hydrodynamic conditions, overall shallow ghost-rock karstification took place, creating residual weathered rocks (alterites).
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                            Based on land use classification data for the Yangtze River Delta region in 2000, 2015, and 2020, this study aims to explore the spatial and temporal evolution of ecosystem services value (ESV) in the region. By analyzing the land use structure and its dynamic changes, an ESV model is constructed. Furthermore, the study utilizes a geodetector to analyze the driving factors of ESV in the Yangtze River Delta region. The findings are as follows: (1) From 2000 to 2020, arable land was the predominant land use type in the Yangtze River Delta region. (2) The ESV in the region showed an upward trend followed by a decline from 2000 to 2020. Regulating services and supporting services have always been the core functions of ecosystem services in the region, with hydrological regulation contributing the most. (3) From a spatial perspective, there were significant differences in the spatial distribution of AESV (aggregated ecosystem services value) in the Yangtze River Delta region. The AESV changes in various cities within the region were evident, with a decreasing trend observed in most cities. (4) The sensitivity index of each land use type was less than 1, with forest land exhibiting the highest sensitivity and having the greatest impact on ESV. (5) Geodetector analysis revealed that the AESV in the Yangtze River Delta region is influenced by a combination of regional natural factors, economic factors, and social factors, and the interaction among different driving forces significantly enhances the spatial heterogeneity of AESV in the region.
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                            The seismically active Ka-Ping Block within Xinjiang, China, represents a zone of potential earthquake hazards, and existing surface measurements cannot fully reflect the area’s sub-surface slip rates. To determine these slip rates and characterize the level of hazard that the study area may face in future years, using a cross-correlation of waveforms, we identified 432 repeat sequences along large faults (F1–F5) in the Ka-Ping Block between September 2009 and April 2022 and computed the annual slip rate for every sequence with the empirical relationship of the moment and the seismic magnitude. Spatial distribution images and temporal evolution characteristics of deep deformation in fault zones were constructed. We obtained five asperities in the Ka-Ping Block, the western portion of the PiQiang fault (F4) had a larger yearly slide rate than its eastern portion, and the southwest and eastern areas of the KEP station show an elevated risk of seismic activity within the next two years.
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                            The rapid growth of outdoor digital twin data sets and advancements in 3D data acquisition technology have sparked interest in improving segmentation performance using deep learning. This research aims to analyze and evaluate different sampling strategies and optimization techniques while exploring the intensity information of outdoor point cloud data. Two sampling strategies, random and stratified sampling, are employed to divide a limited data set. Additionally, the data set is divided into point cloud data with and without intensity. The PointNet++ model is used to segment the point cloud data into two classes, vegetation and structure. The results indicate that stratified sampling outperforms random sampling, yielding a considerable improvement in mean intersection over union scores of up to 10%. Interestingly, the inclusion of intensity information in the data set does not universally enhance performance. Although the use of intensity improves the performance of random sampling, it does not benefit stratified sampling. This research provides insights into the effectiveness of different sampling strategies for outdoor point cloud data segmentation. The findings can contribute to the development of optimized approaches to improving segmentation accuracy in outdoor digital twin applications using deep learning techniques. Graphical abstract
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                        Abstract

                        
                            This article discusses the types and characteristics of platform margin belts on both sides of the Kaijiang-Liangping trough in the Sichuan Basin during the Late-Permian Changhsingian age combined with the seismic reflection characteristics. The results show that there are four types of platform margin belts on both sides of the Kaijiang-Liangping trough: (1) steep-slope, single-platform margin belts controlled by faults; (2) steep-slope, single-platform margin belts controlled by paleogeomorphology; (3) steep-slope, multiple-platform margin belts controlled by paleogeomorphology; and (4) gentle-slope, multiple-platform margin belts controlled by paleogeomorphology. Reefs developed in the different types of platform margin belts exhibit different morphological characteristics and stacking patterns. Among all the reefs that developed in steep-slope, platform marginal belts are mainly characterized by aggradational accretion and different degrees of lateral migration in different directions. In contrast, the reefs developed in gentle-slope platform margin belts show distinctive characteristics of multiple bandings and lateral extension. Research suggests that the differences in the platform margin belts’ structure and reefs’ development rules are jointly controlled by a combination of syn-sedimentary fault activities, paleogeomorphology, and sea-level fluctuations. These results can be used to explore and predict reef reservoirs on carbonate platform margins.
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                        Abstract

                        
                            This study aims to use attapulgite (ATT) and cement to modify loess as the lining material of landfills in loess areas and to exert the adsorption property of modified loess to ensure seepage prevention. It provides a safe, efficient, low-cost anti-seepage material for constructing a landfill in a loess area. For ATT-modified loess, when the content of ATT is less than 10%, the decrease rate of permeability coefficient is obvious, and when the content is more than 10%, the decrease rate becomes slow. After adding 5% cement on this basis, the permeability coefficient of ATT cement-modified loess is 8 × 10 −8  cm/s, which meets the standard requirements (≤10 −7  cm/s). The results show that the adsorption of Cu and Pb ions on ATT cement-modified loess is higher than that on pure loess. Cu and Pb ions’ adsorption rates are 99.2 and 98.5% in a single solution. In the mixed solution, the adsorption rates of copper and lead ions were 97.5 and 98.2%, respectively. Therefore, the study obtained the ratio of modified loess (85% loess + 10% ATT + 5% cement) that can not only meet the seepage prevention requirements of the landfill but also can adsorb heavy metal ions in the leachate, providing security for the landfill.
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                        Abstract

                        
                            Since the early 1980s, several regions of Morocco have experienced alternating series of wet and dry periods related to climate change, with significant consequences for the country’s economy. This study aims to map flood hazards by using a hydraulic modeling approach, with a specific focus on the Oued (river) Zaouiat Sidi Hamza passing through Zaouiat Sidi Hamza township belonging to the High Ziz watershed (province of Midelt, region of Drâa-Tafilalet, Morocco). Hydraulic modeling and flood simulation were carried out followed by mapping of the flood hazard. The Oued Zaouiat Sidi Hamza River can cause torrential flooding issues, particularly during periods of heavy storms, impacting agricultural land and certain buildings on both river banks. All the cultivated areas developed alongside the river are at risk of flooding. Moreover, undermining and erosion of the river’s banks lead to rising high-water levels and flooding agricultural terraces. The use of geographic information systems and hydraulic modeling tools is essential to gain a deeper understanding of this situation. Also, the mapping of lineaments and fractures in the study area, carried out by satellite image processing, helped to quantify the directional influence of these lineaments on the flow of the hydrographic network, on the orientation of the circulation of surface water, and on the storage of groundwater. According to this study, the most vulnerable areas to flooding and erosion are those that receive the most water in the basin and have steep slopes. Decision-makers can use the results to produce development plans tailored to combat these risks and raise awareness among the population concerned, improving water resource evaluation and forecasting, as well as improving agricultural production.
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                        Abstract

                        
                            The Ahe Formation in the Dibei Area is a key natural gas exploration formation in the northern structural belt. Based on geological data such as formation tests and physical properties, the tight reservoirs were determined using the empirical statistics method, distribution function method, oil-bearing occurrence method, and bound fluid saturation method reasonably. The lower limit of the oil-bearing physical properties of the layer was further analyzed for the differences between the methods. The pore-throat structure of tight sandstone was characterized by high-pressure mercury intrusion data, and the classification and evaluation standard of tight sandstone in the Ahe Formation in the Dibei Area was established combining fractal theory and physical property data. The results show that the lower physical limit porosity of the tight reservoir of the Ahe Formation in the Dibei Area is 2.4%, and the lower permeability limit is 0.021 × 10 −3  μm 2 . According to the fractal dimension characteristics of the mercury injection curve, the different structural characteristics of four types of pores (fracture, macropore, mesopore, and small pore) can be divided with the boundary values are 3,000, 1,000, and 100 nm; the tight reservoir of the Ahe Formation in Dibei Area can be classified into four categories: (a) type I reservoir ( Ф > 7%), mainly composed of fracture and macropore; (b) type II reservoir (4% < Ф < 7%), mainly made up of macropore and mesopore; (c) type III reservoir (2% < Ф < 4%), mainly formed by mesopore; and (d) type IV reservoir ( Ф < 2%) dominated by small pore, followed by mesopore.
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                        Abstract

                        
                            It is necessary to evaluate the construction effect of viaducts and identify the viaducts that play a key role in road networks. Based on the node deletion method, this article proposes a method to identify the importance of viaducts in road networks. After applying this method to simulate the importance of viaducts in the highway networks in Yunnan and Guizhou Provinces from 2001 to 2020, the results show the following: (1) The viaducts with high importance were mainly built in 2002, 2009, 2015, and 2016. They are mainly distributed on expressways such as the HUKUN Expressway, HANGRUI Expressway, and YINBAI Expressway. Among the viaducts, the Mengzhai Bridge and Beipanjiang Bridge Hukun are the most important. (2) The importance of viaducts will increase, decrease, or increase first and then decrease. Among the years studied, 2012 and 2016 are important time nodes for change. The trend of changes is affected by the construction of highways and viaducts in other locations. In this road network, there are strong coupling relationships between nodes. (3) The importance of some viaducts is not prominent in the whole region, but that does not mean their construction value is low. They may have a high connectivity effect on specific regions from a local perspective.
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                            Late Paleozoic plutons are widely distributed in the Alxa region, southernmost Central Asian Orogenic Belt, and provided an important clue in constraint for the closing time of the Paleo-Asian Ocean (PAO). In this article, we present new zircon U-Pb ages and whole-rock geochemical data from the Permian Huoersen and Zongnaishan plutons in the southern Alxa region. The Huoersen gabbro (ca. 285 Ma) is enriched in large-ion lithophile elements and depleted in high-field strength elements, similar to the features of continental marginal arc. They were most likely generated by partial melting of depleted mantle that was modified by subduction metasomatic fluids. The Zongnaishan granites (ca. 267 Ma) show characteristics of I-type granites and were generated in a syn-collision setting. The Huoersen granites (ca. 259 Ma) are peralkaline and have positive Ɛ Nd ( t ) (+1.2 to +1.5) values, exhibiting A 2 -subtype granites affinities. They were formed by melting of lower crust in post-collision extension setting. Based on geodynamic mechanism, a three-stage evolution model is delineated: subduction, syn-collision to post-collisional extension for oceanic branch of the PAO during the Permian. In general, the rock assemblages indicate a tectonic switch from subduction to post-collision extension regimes and the final closure of the PAO.
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                        Abstract

                        
                            Hydrothermal activities occurred in the Yangtze block, South China, and affected the process of black shale sedimentation in the early Cambrian. Their specific influences, such as the sources, sedimentary environment, and mineralization, have not yet been revealed. Fortunately, the influences are explained through the geochemistry comparison of different wells FY1, XJ1, HY1, and XA1 in northwestern Hunan. The outcomes of the tectonic setting, distinguishable by element indicators, are disorganized. This is caused by the variable element composition, sedimentary recirculation of material source, and hydrothermal materials. FY1, the closest well to Zhangjiajie where Ni–Mo ores were formed by hydrothermal sedimentation, has more different features on the elemental geochemistry, but many indexes still indicate that it is normal sediments. XA1, which is far from the other wells and deposited in the deep-water basin, has significantly more differences in geochemical properties and shows more about normal marine deposition. XJ1 and HY1 are intermediate between them. Based on these wells, the hydrothermal contribution to the black shale sedimentation is not significant. However, some contents of trace and rare earth elements change widely because hydrothermal materials can diffuse and deposit over long distances. The concentration of Ag, As, Ba, Mo, Ba, U, and V generally has dozens of times higher than that of Upper Continental Crust. The early Cambrian environment was primarily anoxic/euxinic with enough sulfur, which is beneficial for enriching metal elements and organic matter. The sequence FY1, XJ1, HY1, and XA1 in turn has the same performance on the distance with Zhangjiajie, different intervals of suboxic environment and element enrichment, and hydrothermal-fluid-addition Ni abundance. Therefore, hydrothermal processes indeed provide materials for element enrichment and support the reducing environment, but the impact of hydrothermal activity decreases on the plane.
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