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Two Key Element to Resilient and 
Sustainable Restoration Design:
•Reduce flow stress below threshold values

• Increase resistance capacity of controls to 
withstand flow stresses



2D Hydrodynamic Models



Digital Terrain Model



Digital Terrain Model - 3D Surface

Based on survey

Based on 
CAD design



Computational Grid or Mesh



Numerically dump water in upstream 
end – Boundary Conditions



Keep adding water numerically to 
match flood flow hydrograph



Rising Limb of Hydrograph Flow



Rising Limb of Hydrograph Flow



Peak Flow – Usually 100-year 
Flow



Peak Flow Flood Extent



Flow Direction – Velocity Vector



Flow Velocity in 
Feet Per Second (fps)



Boundary Shear Stress in 
Pounds per Square Foot (psf)



Flow Depth in Feet



Vulnerabilities

Bend Flood 
Flow Stress

Channel Bed Stress

Transition Design

Restoration Site Owner: RES 
Imagery and Analysis: Riverine Solutions, LLC

Floodplain Stress



Infrastructure



Restoration Design with 2D Models
Pre-Restoration Restoration Draft Design
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UNT Sinking Creek



Excavation Area Required for Floodplain and Channel Stability



  Stable Epifaunal Substrate





Long-Term Sustainability


