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What is a wetland? 
• Water at or near the surface 
• Hydric soils 
• Plants that can tolerate wet soils 

http://tonypratt.com/2008/04/13/skunk-cabbage/725/


Delaware Wetlands: 
Status and Changes from 1992 to 2007 

 
 
 
 
 

• A 3-year project  
• Used most recent “leaf off” aerial photography 

(2007) 
• Inventoried current wetlands and recent changes 
• Produced GIS layers and detailed report 
 

NWI 



•25% of Delaware’s land area is 
covered by wetlands 
 

•320,000 acres identified 
  
•Non-tidal wetlands comprise  
roughly two-thirds  
of the State’s wetlands 
 

How Many Wetlands 
Do We Have? 



 Historic Wetland Loss 
 

54% of Delaware’s wetland  
acreage was lost  

between 1780’s and 1980’s 
 

 
.   
                                                      
 
  
    

Most historic loss due to 
ditching and channelization 

and direct conversion of 
large forests to other uses 



St. Jones Watershed 
31% wetlands 
(~ 18thcentury) 

 

 



St. Jones Watershed 

18% wetlands 
2007 

Most losses 
occurred to 
nontidal 
wetlands high in 
watershed 



First effort to track wetland 
losses and gains statewide 
 
Based on period of 1982 NWI  
to 1992 Delaware State Wetland 
Mapping Project (SWMP)  
 
Reported losses of 1900 acres 
over 10-year period 
 
Used for comparison to the  
2011 status report 
 

Previous status and 
trends report 2001 



Changes to Wetlands 

Human activities: 
 Filling   Draining 
 Dredging  Pond Construction 
 Channelization Conversion to other uses 
 Pollutant discharge  

Natural processes: 
 Droughts   
 Floods  Hurricanes 
 Fire   Animal activity 
 Invasive Species Climate Changes 



Gauging Wetland Changes in 
Acreage and Function 
Past status report only tracked acreage 
 
Need to measure wetland functional 
capacity--the services wetlands provide 
(e.g. flood protection) 
 
Ability to track direct impacts  
and secondary impacts to  
existing wetlands due to  
surrounding land use 
(@ landscape and local level) 



New Mapping Project 
Combined National Wetland 
Inventory and Delaware effort – 
same maps 
 
Mapped wetlands by ecological 
(Cowardin) and abiotic properties 
(LLWW;  landscape position, landform, 

water flow path, water body type)  
 
Associated data layers: 
Trends, Potential Restoration, 
Historic, Cowardin, LLWW, H-
wetlands, Urbanized hydric soils, 
special DE modifiers 
 
 



Landscape Scale Functional Assessment 
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Wetlands of Delaware (in acres) 

Total Wetlands 320,076 Acres 

2007 Delaware Wetlands- Status 
(by ecological classification) 

2/3 of state 
wetlands are 
non-tidal 

85% of nontidal 
wetlands are 
forested 





Delaware Wetlands – Changes 1992 to 2007 
  
 

NOTE:  Ponds do not provide near as many functional benefits as natural forested wetlands. 



1992 

Loss  
 
Gain 
 



Loss  
 
Gain 

2007 
 
93 acres 
forested 
& emergent 
lost 
 
37 acres 
Ponds 
gained 



Delaware Wetlands – Changes 1992 to 2007 
 Gross loss 3,894 acres vegetated wetlands 
 Gross gain   768 acres 
Net loss of 3,126 acres 
 
92% of all lost were non-tidal wetlands 
(mostly forested headwaters) 
 
Tidal wetland net loss of 238 acres 
(gross loss of 580 acres due to 
submergence of marshes and gains  
were open water) 
 
Pond gain of 2,285 acres 
65% of created ponds came from ag  
land being converted to development 

Presenter
Presentation Notes
Barren/Transition + Res Dev. + Commercial Dev. = 58% of vet’d losses



Statewide losses 
(3,894 acres) equal to 
the size of Smyrna 
(3,807 acres) 



Wetland Monitoring and Assessment Program 

Track acreage and condition of 
wetlands in Delaware 
 
Provide supporting scientific data 
to improve wetland protection 
and conservation 
 
Educate the importance of 
wetlands to our welfare and 
quality of life 



Wetland Condition 

• 22 watersheds 
assessed for wetland 
condition 1999-2013 

• Over 900 rapid 
assessments 

• Over 275 
comprehensive 
assessments 
 

Presenter
Presentation Notes
Since 2000 we have assessed the condition of 6 watersheds thorough out the state.  We have assessment methods for both nontidal and tidal wetlands. Our sampling design uses a probabilistic approach which allows us to extrapolate results to the watershed level.



Census of all mapped 
wetlands 

Stratified Random 
Sample 

Fixed monitoring 
station using intensive 

sampling 

4-tiered Approach 

Landscape 
Assessment 

Rapid Assessment 

Comprehensive 
Assessment 

Intensive 
Assessment 

Stratified Random 
Sample 

Presenter
Presentation Notes
4 tiered approach.  Our field assessments involve us completing a rapid, comprehensive, or intensive assessment.  These methods all feed back to the less rigorous assessment to calibrate and improve them.   




0 100 condition 

Natural and healthy Altered and degraded 

Presenter
Presentation Notes
Randomly sampled site to be able to report on the watershed level; sampled 105 nontidal and 50 tidal sites
We evaluated wetlands compared to reference sites that were minimally disturbed sites in the watershed.  The lower the score the farther the departure from reference condition.  We also identified break points along this gradient to report condition in 3 categories. 




Condition of Wetlands Varies 

Lower functioning Higher functioning 

Presenter
Presentation Notes
The majority of our assessed wetlands are functioning below reference standard



Lower functioning Higher functioning 

Condition of Wetlands Varies 

Presenter
Presentation Notes
The majority of our assessed wetlands are functioning below reference standard



Condition of Wetlands St. Jones Watershed 

Presenter
Presentation Notes
In addition to the outright loss of wetlands, many of the remaining wetlands in Delaware have been degraded by human activities.  
The St. Jones watershed has lost over 47% of its historical wetlands.  In the watershed, the average condition of wetlands scored a C- for riverine, a B- for flats, and a C for tidal.  This supports the need to prevent additional loss and focus on improving the condition of the remaining wetlands so that they can continue to provide services to the citizens of Delaware. 

Data was collected between 2007 and 2008.
 





Comparing overall watershed  
wetland condition proportions 
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• Wetlands are a valuable resource for the 
citizens of Delaware  

 • Wetland status and trends reports show an 
increasing annual rate of loss for nontidal 
wetlands 

 • A large portion of wetlands are degraded from 
a reference (natural) condition 

Summary 



 Mark Biddle/Alison Rogerson 
Division of Watershed Stewardship 

Watershed Assessment Section 
302-739-9939 
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