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Headwater Length as % Total Stream Length in United States
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Coon Creek, Wisconsin: 1920’s
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SWAT + Modules
Channel Morphology
• Headcut Model (gullys)
• SWAT-HW(Streams)





1. Gully Module
• Erosion > Deposition 

Headwater (Floodplain area)
• Stream/Gully Erosion>Field 

Erosion
• Legacy Nutrients 

Eroded~mined From 
Headwater Streams 
(2.3lbs/ton P)

• Time frame without Control 
> 1000 years Pizzuto et al.









Drone/Structure 
from Motion



• Complicated lithologies
• Change strength moisture/depth
• Soil structural controls 
• Related to cracking and moisture 

history
• Flow and headcut strength 

controlled vegetation/crops









2. Stream 
Erosion Module



Cedar Creek Watershed 1942



Cedar Creek Agriculture: 1942

Gullies

Gilgai

Degradation



Cedar Creek Urbanized
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MULSE

W/U* &
Cwv=(a-1)Ctv

Or 

G=aLb

Hydraulics

Transport
Qs=aVbDcSd

Degradation
Deposition

S,W,D,
Kd (T-Tc)

Sedout

BASIN REACH

MULSE = Modified Universal Soil Loss
W/U* = Fall Velocity/Shear Velocity 
Cwv = Yang and Simoes (2005) Wash Load Bedload Ratio
GaLb  = Turowski,et.al.(2010) Partitioning Suspended and Bedload
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SWAT-DEG
INPUTS/OUTPUTS



Landuse and Hydrology

http://www.hawaii-futures.com/technics-lost



Basic Inputs



Climate Data Extraction





Climate Data Extraction



Climate and Land Use Options



Land Use Management & USLE



Channel Parameters



Sediment Transport



Groundwater
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SWAT-DEG: Degradation/Widening 
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