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Left: View of wetlands at Arapaho National 
Wildlife Refuge in Colorado. Photo by Tom 
Koerner, USFWS. 
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Right: Southern Appalachian Mountain bogs are a rare wetland habitat, and in turn are home to several rare plants and 
animals, including the endangered mountain sweet pitcher plant. Photo by Gary Peeples, USFWS. 
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Bombay Hook National Wildlife Refuge in Delaware protects one of the largest remaining expanses of tidal salt marsh in the 
mid-Atlantic region. 
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 Table 1. Descriptions of wetland, deepwater, and upland categories used in the 
Wetlands Status and Trends study. 
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Figure 1. Relative wetland area (i.e., high to low wetland density) for the 
conterminous United States in 2019. 
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Bald cypress trees at Great Dismal 
Swamp National Wildlife Refuge in 
Virginia. Photo by R. Winn, USFWS. 
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Figure 2. Aerial imagery showing wetland change between 2009 (left) and 2019 (right) for an urbanizing area in the southeastern 
United States. Note some examples of vegetated wetland loss (A) and pond gain (B). 

Horicon National Wildlife Refuge in Wisconsin helps to protect one of the largest freshwater marshes in the United States. This 
marsh is a critical rest stop for thousands of migrating ducks and Canada geese. 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 

 
 

 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 

15  



         

      

      
   

      
  

     
    

      
    

      
    

       
    

       
    

       
    

       
    

       

    

       

    

        
   

       
   

       
   

       
   

       
   

       
  

 
      

  
 

 
 

 
 
 

 
 

   
   

  
   

   
   

   
   

   
   

Results 

Area of U.S. Wetlands 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

Change In All Wetland Types 
 

 
 

 

Figure 3. Area of upland, deepwater, and wetlands within the conterminous United 
States in 2019. 

Table 2. Summary of 2019 area and 2009–2019 area change for select wetland and deepwater categories. 

Area, In Thousands of Acres (%CV) 
Wetland/Deepwater Category Estimated Estimated Change, Change Change 

Area, 2009 Area, 2019 2009–2019 (In Percent) P-Value 

      
   

      
   

  
 

 
 

 
 

  

      
   

      
   

      
   

  
 

 
 

 
 

  

  
 

 
 

 
 

  

      
   

  
 

 
 

 
 

  

  
 

 
 

 
 

  

       
   

      
   

      
   

      
   

      
   

  
 

 
 

 
 

  

      
   

Note that only non-vegetated wetland categories increased in area, whereas all area decreases were associated with vegetated wetlands. 
Coefficient of variation (CV; [standard error/mean] * 100) for each entry expressed as percent is given in parentheses below area and 
change values. P-value is provided for change. The estuarine intertidal vegetated category includes estuarine intertidal emergent and 
forested/shrub. The lacustrine category does not include the open water areas of the Great Lakes. Farmed wetlands are neither vegetated 
nor non-vegetated by definition and therefore were not included in either group. Any apparent discrepancy between the area estimates 
and their reported difference is due to rounding. 

   
   

  
   

   
   

   
   

   
   

16 17 

mailto:���.�DF�>��.�KD@�GXULQJ�WKH�VWXG\�
mailto:DF�\U�>����.�KD�\U@��DFFHOHUDWHG�
mailto:���0�DF�>���.�KD@��DQG�HVWXDULQH�


         

 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

    
   

    

 

 

 

 

 

   

   
   

   
   

   
   

   
   

   
   

   

   

   

   

   

   

  

 

 
 

 
 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
 

 

 
 

 
 

Figure 5. Average annual net wetland gain or loss across Wetlands Status and 
Trends study periods. Width of bars represents length of study period. 

Figure 6. Salt marsh (estuarine intertidal emergent) area change between 2009 and 2019 in the conterminous United States 
attributed to different drivers. Note: Only categories associated with amounts of change that were large enough to be clearly 
visible were included in the graph. 

Figure 4. Wetland gain and loss between 2009 and 2019 in the conterminous United States attributed to different change drivers. 
Note: Only categories associated with amounts of change that were large enough to be clearly visible were included in the graph. 
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Table 3. Summary of 2019 area and 2009–2019 area change for saltwater wetlands. 

Area, In Thousands of Acres (%CV) 
Wetland Category Estimated Estimated Change, 

Area, 2009 Area, 2019 2009 2019 

    
   

    

 

 

 

 

 

Marine and estuarine intertidal non-vegetated category includes estuarine intertidal unconsolidated shore and marine intertidal. 
Estuarine intertidal vegetated includes estuarine emergent and estuarine forested/shrub. Coefficient of variation (CV; [standard error/ 
mean] * 100) for each entry expressed as percent is listed in parentheses below area and change values. Any apparent discrepancy 
between the area estimates and their reported difference is due to rounding. 
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Table 4. Summary of 2019 area and 2009–2019 area change for freshwater wetlands. 

Area, In Thousands of Acres (%CV) 
Wetland Category Estimated Estimated Change 

Area, 2009 Area, 2019 2009-2019 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Freshwater vegetated wetlands include the palustrine emergent, shrub, and forested categories. Coefficient of variation (CV; [standard 
error/mean] * 100) for each entry expressed as percent is listed in parentheses below area and change values. Any apparent discrepancy 
between the area estimates and their reported difference is due to rounding. 

Figure 7. Net annual change in salt marsh and non-vegetated saltwater wetlands within the conterminous United States between 
the mid-1900s and 2019. Width of bars represents length of study period. 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

Change 
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% of 
Freshwater 
Wetlands 

Change 
P-Value 

Figure 8. Pond area change between 2009 and 2019 in the conterminous United States attributed to different drivers. Note: Only 
categories associated with amounts of change that were large enough to be clearly visible were included in the graph. 

Figure 9. Net annual non-vegetated and vegetated freshwater wetland change within the conterminous United States between the 
mid-1900s and 2019. Width of bars represents length of study period. 
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Right: Ghost forest at St. Marks National 
Wildlife Refuge along the Gulf coast of 
Florida. Ghost forests form when salt 
water kills trees, often due to sea level 
rise. Photo by Megan Lang, USFWS. 

Figure 10. Freshwater all wetland (top) and vegetated wetland (bottom) change between 2009 and 2019 in the conterminous 
United States attributed to different drivers. Note: Only categories associated with amounts of change that were large enough to be 
clearly visible were included in the graph. 
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Federally endangered whooping cranes at Quivira National Wildlife Refuge in Kansas. 
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Figure 11. Aerial imagery showing salt marsh (estuarine emergent marsh) loss between 2009 (left) and 2019 (right) in Louisiana. 
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Figure 12. Map showing relative density of net vegetated wetland decrease (loss to 
upland and deepwater and change to non-vegetated wetlands) in the conterminous 
United States between 2009 and 2019. 

  
  

    
  

  
  

  
  

  
  

  
  

  
  

  
  

     
  

  
  

  
  

  
  

  
  

  
  

    
  

    

  

  
  

  

  
  

  
  
  

    
  

  
  
  

  
  

  
  

  
    
  

  
  

  
  

  
  
  

 

  
  
  

  
  

  

  
  

  
  

  
  

  
  

  

  
  

Figure 13. Net change in saltwater wetland, deepwater, and upland categories between 2009 and 2019 and fluxes between 
categories. The relative size of each category is indicated by the size of the circle. Net acreage change for each category is included within 
the circles and changes between categories are indicated by the size of the arrows and the nearby numbers. Values are acres rounded to 
the nearest hundreds. Note that the largest fluxes are from salt marsh to deepwater and non-vegetated wetlands. 
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Effects of Disturbance 
  

  
  

  
  

  

  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  

  

  
  
  

  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

Figure 14. Net change in freshwater wetland, deepwater, and upland categories between 2009 and 2019 and fluxes between categories. 
Relative size of each category is indicated by the size of the circle. Net acreage change for each category is included within circles and 
changes between categories are indicated by the size of the arrows and the nearby numbers. Values are acres rounded to the nearest 
thousands. Note that the largest fluxes are between vegetated wetland categories and that there is net loss of these wetlands to upland. 
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Accumulation of Impacts over Time 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

Figure 15. Aerial imagery of a forested plantation in 2009 (left) and 2019 (right). Examples of tree harvest in wetlands (A) and 
tree regrowth in uplands (B) are provided. Tree harvest without change in wetland hydrology would alter wetland type. It would B
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not indicate wetland loss. 
Mallards take flight at Rainwater Basin Wetland Management District in Nebraska. 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

Importance of Long-Term Wetland 
Monitoring 
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Conclusions Recommendation 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 
 
 

 
 

 
 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 

 

Shiras moose bull at Seedskadee National Wildlife Refuge in Wyoming. Photo by Tom Koerner, USFWS. 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

Strategy 1:  “No Net Loss” of 
wetlands and robust coordination with 
government and non-governmental 
partners to achieve this goal. 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 
 

 

 
 

 
 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

Strategy 2: Produce a contemporary 
NWI Geospatial Dataset and spatially 
explicit information on wetland 
function. 
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Strategy 3: Develop and implement 
enhanced wetland conservation and 
management approaches based on a 

The Sand Lake Wetlands Management District in South Dakota. This area includes the 
Sand Lake National Willdife Refuge and supports some of the highest concentrations of 
nesting waterfowl in North America. 

Looking Forward 
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holistic review of current and past 
actions. 

 
 

 
 
 

 
 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

Strategy 4: Commit to long-term 
adaptive conservation, management, 
and monitoring. 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 

View of Beaver Pond at Aroostook National Wildlife Refuge in Maine. 
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Appendix A: Data Matrix 
Rows identify the 2019 classification. Columns identify the 2009 classification. Percent coefficients of variation for estimates appear below the acreage entry. 
An example of how to interpret this matrix is as follows: 88,757 acres of estuarine emergent wetland in 2009 are estimated to have changed to estuarine 
subtidal wetland in 2019. 

       

      

 
 

 
 

 
 

 
 

 
  

   

 
  

 

   
     

   
  

   
   

   
 

   
   

 
   

 
   

 
   

 
   

               
  

 
  

 

  
   

  
  

 
 

 

 
 

 
 

    
 

    
 

    
 

   
 

    
 

 
 

 
 

    
 

   
 

 
 

 
 

 
 

 
 

 
 

 
 

   
 

 
 

 
 

    
 

 
 

 
 

 
 

 
 

 
 

    
 

 
 

    
 

    
 

    
 

    
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

 
 

 
 

 
 

 

 
 

   
 

 
 

 
 

      
 

    
 

      
 

   
 

    
 

    
 

    
 

 
 

   
 

   
 

    
 

   
 

 
 

    
 

    
 

    
 

    
 

 
 

    
 

 
 

 
 

 
 

    
 

    
 

      
 

 
 

    
 

      
 

 
 

    
 

      
 

    
 

 
 

 
 

   
 

   
 

 
 

 
 

 
 

    
 

   
 

    
 

    
 

 
 

 
 

 
 

 
  

   
 
 

 
 

    
 

      
 

 
 

    
 

   
 

    
 

    
 

   
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

   
 

 
 

 
 

 
    

 
  

 
    

 
    

 
      

 
      

 
    

 
 
 

 
 

   
 

    
 

    
 

 
 

 
 

 
 

 
 

 
 

   
 

    
 

   
 

   
 

    
 

 
 

   
 

 
 

 
 

 

 
 

   
     

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

    
 

      
 

    
 

    
 

 
 

    
 

 
 

 
 

 
 

    
 

 
 

 
 

    
 

 
 

 
 

   
     

   
  

 
 

 
 

 
 

   
 

   
 

   
 

    
 

 
 

 
 

 
 

 
 

    
 

 
 

    
 

 
 

   
 

    
 

    
 

 
 

    
 

    
 

 
 

 
 

   
  

   
   

 
 

 
 

 
 

   
 

 
 

   
 

      
 

 
 

 
 

 
 

    
 

    
 

    
 

      
 

    
 

      
 

      
 

      
 

 
 

      
 

    
 

    
 

 
 

   
   

   
 

   
 

 
 

    
 

   
 

 
 

 
 

      
 

 
 

 
 

 
 

    
 

      
 

    
 

      
 

    
 

      
 

      
 

      
 

    
 

 
 

    
 

    
 

         
 

   
 

   
    

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   
 

    
 

    
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

 
 

    
 

 
 

 
 

 
 

   
   

 
    

 
 

 
 

 
 

 
 

   
 

 
 

    
 

      
 

    
 

      
 

 
 

 
 

   
 

    
 

 
 

    
 

 
 

 
 

    
 

      
 

      
 

    
 

 
 

 
   

 
    

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

    
 

    
 

 
 

    
 

 
 

    
 

 
 

    
 

 
 

      
 

    
 

      
 

    
 

      
 

 
 

   

  
 
 

 
 

   
 

 
 

 
 

 
 

    
 

      
 

      
 

      
 

 
 

    
 

 
 

 
 

   
 

    
 

    
 

    
 

    
 

      
 

    
 

    
 

 
 

   

  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

    
 

    
 

   
 

    
 

    
 

    
 

 
 

   
 

 
 

      
 

      
 

      
 

    
 

      
 

 
 

   

 
 

 
 

 
 

 
 

 
 

 
 

    
 

      
 

      
 

 
 

 
 

    
 

    
 

      
 

    
 

 
 

   
 

      
 

    
 

      
 

    
 

      
 

         
 

 

   
 

 
 

 
 

   
 

 
 

   
 

 
 

      
 

      
 

      
 

 
 

   
 

 
 

    
 

    
 

    
 

 
 

      
 

    
 

      
 

    
 

    
 

 
 

 

 

 
 

 
 

 
 

   
 

    
 

 
 

      
 

      
 

      
 

 
 

      
 

      
 

    
 

    
 

    
 

    
 

    
 

 
 

 

   
 

 
 

    
 

    
 

   
 

    
 

 
 

      
 

      
 

      
 

    
 

    
 

    
 

    
 

    
 

    
 

   
 

 
 

 

 
 

   
 

    
 

    
 

    
 

    
 

    
 

 
 

      
 

      
 

 
 

    
 

    
 

    
 

    
 

    
 

      
 

 
 
 

 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

    
 

      
 

      
 

      
 

 
 

    
 

 
 

    
 

    
 

 
 

 
 

 
 

  
 

  
 

 
 

 
 

 
 

   
 

   
 

   
 

    
 

      
 

    
 

      
 

   
 

    
 

    
 

    
 

    
 

 
 

   
 

 
 

  
 

    
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

         
 

 
 

 
 

         
 

 
 

 
 

 
 

42 43 



U.S. Fish & Wildlife Service 
www.fws.gov/wetlands 

March 2024 

www.fws.gov/wetlands

