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      Land subsidence is a gradual settling or sudden sinking of the Earth's surface due to subsurface movement of earth materials. The main cause of subsidence in California is groundwater pumping. The effects of subsidence include damage to buildings and infrastructure, increased flood risk in low-lying areas, and lasting damage to groundwater aquifers and aquatic ecosystems.
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      Explore an interactive USGS map to learn more about areas in California affected by subsidence.
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      Drought indicators in the Central Valley include declining groundwater levels and associated land subsidence as measured and estimated via multiple techniques.
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      Land-surface elevations, and elevation changes, are measured with a variety of land- and space-based scientific techniques.
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                Documentation for the Skeletal Storage, Compaction, and Subsidence (CSUB) Package of MODFLOW 6

              
          

    

    
      This report describes the skeletal storage, compaction and subsidence (CSUB) package of MODFLOW 6. The CSUB package simulates the vertical compaction of compressible sediments and land subsidence. The package simulates groundwater storage changes and elastic compaction in coarse-grained aquifer sediments. The CSUB package also simulates groundwater storage changes and elastic and inelastic compact
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                Detection and measurement of land-surface deformation, Pajaro Valley, Santa Cruz and Monterey counties, California, 2015–18

              
          

    

    
      Land-surface deformation (subsidence) caused by groundwater withdrawal is identified as an undesirable result in the Pajaro Valley Water Management Agency’s Basin Management Plan and California’s Sustainable Groundwater Management Act. In Pajaro Valley, groundwater provides nearly 90 percent of the total water supply. To aid the development of sustainable groundwater management criteria, the U.S.
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      Ever decreasing water resources and climate change have driven the increasing use of groundwater causing land subsidence in many countries. Geodetic sensors such as InSAR, GPS and leveling can detect surface deformation but cannot measure subsurface deformation. A single‐well, single‐depth extensometer can be used to measure subsurface deformation, but it cannot delineate the depths of major compa
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                Drought in California

              
          

    

    
        The USGS closely monitors the occurence and effects of drought through data collection and research. USGS science supports water managers in preparing for possible future drought by providing information about long-term hydrologic, climatic, and environmental changes. These studies support successful planning and science-based decision-making by water managers who must address complex issues and...
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                Continuous Global Positioning System (CGPS) Stations

              
          

    

    
        Measurements of elevations, aquifer-system compaction, and water levels are used to improve our understanding of the processes responsible for land-surface elevation changes. Elevation or elevation-change measurements are fundamental to monitoring land subsidence, and have been measured by using continuous GPS (CGPS) measurements and campaign global positioning system (GPS) surveying.
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        Measurements of elevations, aquifer-system compaction, and water levels are used to improve our understanding of the processes responsible for land-surface elevation changes. Elevation or elevation-change measurements are fundamental to monitoring land subsidence, and have been measured by using continuous GPS (CGPS) measurements and campaign global positioning system (GPS) surveying.
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        Elevation or elevation-change measurements are fundamental to monitoring land subsidence, and have been measured by using interferometric synthetic aperture radar (InSAR), continuous GPS (CGPS) measurements, campaign global positioning system (GPS) surveying, and spirit-leveling surveying. The most precise measurements tend to be made using spirit-leveling surveys and extensometers. Spirit...
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        Elevation or elevation-change measurements are fundamental to monitoring land subsidence, and have been measured by using interferometric synthetic aperture radar (InSAR), continuous GPS (CGPS) measurements, campaign global positioning system (GPS) surveying, and spirit-leveling surveying. The most precise measurements tend to be made using spirit-leveling surveys and extensometers. Spirit...



  



    Learn More
  








      
  
  

  
  View All



  
  





                  

            

    

  




  



    

  




  
    Back to Top
  

      
      
                              
      
        
    
                        
              
          
            
              Science
            
            	
          Science Explorer
        
	
          Mission Areas
        
	
          Programs
        
	
          Regions
        
	
          Science Centers
        
	
          Observatories
        
	
          Laboratories
        
	
          Frequently Asked Questions
        
	
          Educational Resources
        
	
          Special Topics
        


          
        

                              
              
          
            
              Products
            
            	
          Data
        
	
          Maps
        
	
          Publications
        
	
          Multimedia Gallery
        
	
          Web Tools
        
	
          Software
        
	
          U.S. Board on Geographic Names
        
	
          The National Map
        
	
          USGS Library
        
	
          USGS Store
        
	
          Park Passes
        


          
        

                              
              
          
            
              News
            
            	
          Featured Stories
        
	
          News Releases
        
	
          Science Snippets
        
	
          Technical Announcements
        
	
          Employees in the News
        
	
          Get Our News
        
	
          Media Contacts
        
	
          I'm a Reporter
        
	
          Newsletters
        


          
        

                              
              
          
            
              Connect
            
            	
          Headquarters
        
	
          Locations
        
	
          Staff Profiles
        
	
          Social Media
        
	
          Careers
        
	
          Contact Us
        


          
        

                              
              
          
            
              About
            
            	
          About Us
        
	
          Survey Manual
        
	
          Organization
        
	
          Key Officials
        
	
          Congressional
        
	
          Budget
        
	
          Careers and Employees
        
	
          Doing Business
        
	
          Emergency Management
        


          
        

                              
              
          
            
              Legal
            
            	
          Accessibility
        
	
          FOIA
        
	
          Site Policies
        
	
          Privacy Policy
        
	
          Site Map
        
	
          DOI and USGS link policies apply
        
	
          No FEAR Act
        
	
          USA.gov
        


          
        

          
            

      

    
      





                      

    

        
      
        
                    
                        
                                    
              
            

                                    
                        
                          
                
                  U.S. Geological Survey

                
              

                                      
                
                  U.S. Department of the Interior

                
              

                        

          

          
                          
                                  
                    
                      Facebook
                    
                  

                                                  
                    
                      Twitter
                    
                  

                                                  
                    
                      YouTube
                    
                  

                                                  
                    
                      Instagram
                    
                  

                                                  
                    
                      RSS
                    
                  

                              

                                      Contact USGS

                        
              

                                  
                    1-888-392-8545
                  

                                
                                  
                    answers.usgs.gov
                  

                              

            
          

                  

      

    

  

  
















































































