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Common Metrics and Protocols: 
 

Assessing tidal marshes in National Wildlife Refuges & SHARP 
 
• Metrics 
• Protocols 
• Data management  



1) SMI history / Metric testing 

28 metrics total 

Landscape = 10 metrics  

Hydrologic / abiotic  = 4 metrics 

Vegetation = 9 metrics 

Nekton = 3 metrics 

Breeding birds = 2 metrics 



2) SMI Objectives 

The overall objectives of the Salt Marsh Integrity Monitoring Protocol are to; 
 
1) provide a baseline inventory of the condition of salt marsh units within 

each participating refuge that can be used as the foundation for monitoring 
the condition of the salt marsh unit over time, and 

  
2)   provide the methodology and reporting tools to determine the effects of 

management actions on salt marsh units.  



3) Defining SMI units 

Additional: Long Island Complex (Lido Beach WMA), Supawna Meadows 



• R package ‘spsurvey’ to randomly select points 
within each refuge SMI unit. 
 

• Points spaced 400 m in large units / 200 m in 
small (< 300 ha) units, to maximize the number of 
samples within each unit. 
 

• These selected points are used for surveying 
birds, act as the central location for vegetation 
surveys, and provide the basis for nekton 
sampling. 

 
 

GRAND TOTALS =  
22 Refuges 
130 Units 

1,229 Sample Points (bird/veg) 
 

 
24,461 ha of salt marsh! 

4) Point selection process – Integration with SHARP 



4) Point selection process – Integration with SHARP 



4) Point selection process – Integration with SHARP 



5) SHARP Standard Operating Procedures 
www.tidalmarshbirds.net 



SOP 1 Sample Point Selection* 

SOP 2 Landscape Metrics* 

SOP 3 Marsh Surface Elevation 

SOP 4 Tidal Range Groundwater Level 

SOP 5 Salinity 

SOP 6 Vegetation* 

SOP 7 Nekton 

SOP 8 Breeding Birds* 

SOP 9 Data Entry / Data Management* 

5) SMI Standard Operating Procedures 

*SOP also used in SHARP and USFWS restoration project areas. 

  Month 

Metric Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Field 

Reconnaissance 
                        

Breeding birds 
                        

SET elevation 
                        

Water level and 

RTK elevation 
                        

Nekton 
                        

Salinity 
                        

Vegetation 
                        

Table 6. Data collection schedule for Salt Marsh Integrity  
Monitoring Program metric SOPs. 

 



Conserving the Nature of the Northeast  

 

Data Management 



Conserving the Nature of the Northeast  

 

USFWS DATA LIFE CYCLE 

ACQUIRE 

QA/QC 

MAINTAIN 

• Web Databases 

 

• Refuge QA/QC 

 

• Clean Data is Exported 

 

• Regional QA/QC 

 

• Weekly Backup Schedule 

 

• Yearly Archival to ServCat 

 

 

 

ARCHIVE 

ACCESS 



Conserving the Nature of the Northeast 

Data Management: Acquire/Maintain/QAQC/ 

• Move away 

from Distributed 

Databases and 

inherent 

inefficiencies 

 

• Refuges enter 

Data into 

Centralized 

Database 

 

• QA/QC a single 

Dataset 

  

 

https://fishnet.fws.doi.net/regions/5/nwrs/im/SMI/SMINektonVegDbase/ 



Conserving the Nature of the Northeast 

Data Management: Abiotic 

 

 

Surface Elevation Table (SET) Monitoring 
Database 

• Distributed Access database ( National SET 
Protocol) 

 
Static Occupation WEB Database:  

• GNSS surveys conducted to obtain fixed 
positions 

• https://fishnet.fws.doi.net/regions/5/nwrs/im
/StaticOccupations/ 

• Online to FWS Personnel 

Water Level Logger/Elevation Data 

• Water level logger elevation 

• https://fishnet.fws.doi.net/regions/5/nw
rs/im/SMI/WellElevation/ 

• Online to FWS Personnel 

 

  SET Database 

  

Static 
Occupation 
Database 

  
Water Level Logger 

Dataset 

SET Pipe  Logger ID 

https://fishnet.fws.doi.net/regions/5/nwrs/im/StaticOccupations/
https://fishnet.fws.doi.net/regions/5/nwrs/im/StaticOccupations/
https://fishnet.fws.doi.net/regions/5/nwrs/im/StaticOccupations/
https://fishnet.fws.doi.net/regions/5/nwrs/im/SMI/WellElevation/
https://fishnet.fws.doi.net/regions/5/nwrs/im/SMI/WellElevation/


Conserving the Nature of the Northeast 

Data Management: Biotic 

 

 

Avian Knowledge Network Landbird / Marshbird 
Database: 
• Point Count Database 

http://data.prbo.org/science/biologists/ 
• FWS Personnel and Collaborators 

 

SMI/SHARP Vegetation WEB Database  
• SMI/SHARP Dominant Cover Type, Dominant 

Species, and Point Intercept Vegetation data 
• https://connect.doi.gov/fws/Portal/SHARP/ 

(also available through SMI Fishnet Site) 
• Online to FWS and Non-FWS Personnel 

SMI Nekton WEB Database 
• SMI Ditch Net and Throw Trap survey 

data 
• https://fishnet.fws.doi.net/regions/5/nw

rs/im/SMI/SMINektonVegDbase/ 
• Online to FWS Personnel 
 

  
AKN Point Count 

Database 

  
SMI Nekton 

Database 
  

SMI/SHARP 
Vegetation 
Database 

BirdPtID BirdPtID 

http://data.prbo.org/science/biologists/
http://data.prbo.org/science/biologists/
https://connect.doi.gov/fws/Portal/SHARP/
https://fishnet.fws.doi.net/regions/5/nwrs/im/SMI/SMINektonVegDbase/
https://fishnet.fws.doi.net/regions/5/nwrs/im/SMI/SMINektonVegDbase/


End. 



Additional Information 



5) Standard Operating Procedures 

SOP 1 Sample Point Selection 



5) Standard Operating Procedures 

SOP 2 Landscape Metrics 



5) Standard Operating Procedures 

SOP 3 Marsh Surface Elevation 

Protocols for measuring and 
understanding wetland elevation change  
 
Natural Resource Report NPS/NCBN/NRR  
---- in prep 
 
Authors: 
James C. Lynch 
Philippe Hensel 
Donald R. Cahoon 



5) Standard Operating Procedures 

SOP 4 Tidal Range Groundwater Level 



5) Standard Operating Procedures 

SOP 5 Salinity 



5) Standard Operating Procedures 

SOP 6 Vegetation 



5) Standard Operating Procedures 

SOP 7 Nekton 



5) Standard Operating Procedures 

SOP 8 Breeding Birds 



5) Standard Operating Procedures 

SOP 9 Data Entry / Data Management 


