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Fishing poles, clothes and streams 
have changed

Little Sugar Creek –1894 Little Sugar Creek – 2016

Courtesy of Rusty Rozzelle







Watershed functions for stream resiliency

• Intermittent and ephemeral streams
• Active floodplains
• Riparian areas

• Wetlands

• Groundwater recharge
• Uplands and floodplain

• Stream network and 
landscape connectivity

• Point and non-point discharges



Hydraulic and geomorphic functions for 
stream resiliency

• Proper low flow 
• Narrowing low flow can reduce water temperatures

• Inner berms and bank-full benches
• Sediment capacity and competence

• Pool/riffle frequency and depth(s)  
• Store more water 
• Hyporheic zone

• Proper sinuosity or step-pool sequence(s)
• “Active” floodplains
• Riparian plantings



Increasing stream resilience to disturbance

Disturbance Strategy Restoration Action

Drought Keep water in headwaters longer; 
recharge groundwater, increase 
refuge habitat; stable low flows 
stream geometries

1) Restore headwater systems
2) Restore/create “active” floodplains 
3) Promote floodplain storage and infiltration 
4) Increase frequency and size of pools
5) Upland green infrastructure and LID

Floods Increase capacity of floodplains to 
absorb and dissipate increased 
flows; Understand velocity and 
momentum relative to critical or 
recommended stress for the 
boundary. Understand risk and 
account for uncertainty.

1) Reconnect and restore floodplains 
2) Improve culverts/bridges
3) Proper hydraulic geometry
4) Define and communicate risk and uncertainty
5) Add grade control NCD structure(s) based on risk tolerance 

and floodplain limitations
6) Riparian plantings 

Adapted from TU.org



Case Study – Little Sugar Creek, Charlotte, NC
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