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Background: 

• GIWs defined: depressional 
wetlands surrounded by 
uplands (Tiner 2003) 

• Clean Water Act regulatory 
jurisdiction 
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• Soil and Water Assessment Tool (SWAT)  
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• Open source, maintained by USDA-ARS/Texas A&M 

• http://swat.tamu.edu/ 

• Free ArcGIS and QGIS graphical user interfaces: 

• ArcSWAT and QSWAT 

• Data inputs: DEM, land use, soils, weather observations 
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SWAT’s spatial hierarchy 
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Inside a hydrologic response unit (HRU): 

4 Neitsch et al. (2011) (SWAT Theoretical Documentation) 



GIW Identification and Volume Estimation 
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Lane and D’Amico 2010 (Wetlands) 
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Lane and D’Amico 2010 (Wetlands) 
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GIW Identification and Volume Estimation 



SWAT with GIW HRUs and fill-spill hydrology 
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Evenson et al. 2016 (Hydrological Processes) 
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Pipestem Creek Watershed, North Dakota, USA 
• ~1,600 km2 
• 42% Cultivated crops; 26% Herbaceous; 15% Hay/pasture 
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GIW Fill-spill Relationships in the Pipestem Watershed 
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GIW Fill-spill Relationships in the Pipestem Watershed 
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Model calibration and validation 
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• Calibrated for 3 years (2009-2011), “validated” for 2 years (2012-2013) 

• 250 “behavioral” parameter combinations with NSE > 0.5 

 
Virginia Tech Dept. Forest Resources and Environmental Conservation 

Evenson et al. 2016 (Hydrological Processes) 



Fill-spill “soft data” validation 
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GIW Aggregate Effects 
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Forthcoming Analyses 
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Evenson et al. (In prep) 

• Remove GIWs by area 
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Evenson et al. (In prep) 

• Remove GIWs by area 

 

 

 

 

• Remove GIWs by GIW-network order 
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Evenson et al. 2015 (J. of Hydrology) 
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Other Work: 
Baseflow versus “quickflow” 



16 

Evenson et al. 2015 (J. of Hydrology) 

Virginia Tech Dept. Forest Resources and Environmental Conservation 

Other Work: 
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Seasonal analysis 



Planned Work: 
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Ducks Unlimited Canada 
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• Moving to Delmarva watershed (Maryland) 

• Improving representation of upland-wetland subsurface dynamics 

• Additional study areas 



Summary and Conclusions 
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• SWAT has been modified to include an improved 
representation of GIWs and fill-spill inter-GIW flows 

• SWAT may be calibrated and validated using traditional 
streamflow and “soft” data describing GIWs 

• GIWs have a watershed-scale aggregate hydrologic impact 
on downgradient streamflow 
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