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Goals: Re-imagine Riverscapes



Cluer & Thorne 
(2013)

Stream Evolution Model



Michael Pollock – personal 
communication, 2014

Cluer & Thorne 
(2013)



Goals: Re-imagine Riverscapes



Mark BeardsleyWohl et al. 2021

Goals: Re-imagine Riverscapes



Welcome to the DARK ART of Interpretation in (fluvial) 
geomorphology.

• The study of river processes and forms. How rivers 
shape the earth. 

• River form and function are based on their valley 
setting (how wide is your valley?), position in the 
watershed and interactions between streamflow, 
sediment, and wood. 

Rivers and Streams 101

Brierley et al. (2021)
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Rivers and Streams 101

Wohl et al. (2019)



From rivers to ‘riverscapes’ – getting out of the channel

Valley bottom aka River Corridor – channel(s) and active floodplain
• The area re-worked by contemporary fluvial processes
• The maximum area that can be influenced by restoration



What processes are important for maintaining healthy riverscapes?

• Overbank flow
• Groundwater recharge
• Erosion and deposition
• Plant growth
• Beaver dam building
• Wood recruitment, 

transport, and storage
• Etc. 

Beechie et al. (2010)



What constitutes a healthy riverscape?



Streams need space



Water 
(streamflow)

Wood

Dirt 
(sediment)

Streams need natural flow, sediment, and wood regimes



Structure forces complexity



Michael Pollock – personal 
communication, 2014

Cluer & Thorne 
(2013)



The restoration continuum – from high-tech to low-tech, and just 
getting out of the way

Big Yellow Machines 
– Form based

Just Stop Hurting it 
and get out of the 
way! Process-based Restoration

Amount of Effort 
Low High

“Your restoration project will be more successful if you picture rivers as movies, rather 
than photos.” – P. Wilcock



Figure 1. The channel restoration-stabilization spectrum. Projects commonly referred to as restoration projects in fact span a spectrum 

of project goals and effective outcomes from the restoration of natural processes to the stabilization and constraint of natural processes. 

In between these endpoints are rehabilitation and enhancements, both of which may be limited in the extent to which they restore stream 

processes. (Adapted from Gillilan Associates Inc. in Skidmore et al. 2011 and Headwaters Magazine 2023)



The restoration continuum – from high-tech to low-tech, and just 
getting out of the way

Ciotti et al. 2021



Goals: Re-imagine Riverscapes



What is process-based restoration?

• Process-based restoration – Restoration that initiates or accelerates natural 
hydrologic, geomorphic, and biological processes leading to improved 
stream and floodplain conditions

• Low-tech – Simple, hand built, non-engineered e.g., beaver dam analogues





From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 

DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 72)

Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


MESSY vs. TIDY

5. It’s okay to be messy



Adapted from Figure 2.10 of Wheaton et al. (2019, p 74-75) –
Chapter 2 LTPBR Manual. DOI: 10.13140/RG.2.2.34270.69447

ELR – Steve Bennett

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 

DOI: 10.13140/RG.2.2.28222.13123/1

6. There is strength in numbers

More IS OFTEN 
better

http://dx.doi.org/10.13140/RG.2.2.34270.69447
http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


7. Use Natural Building Materials

- Reduces costs

- Consistent with local 
landscape



8. Let the system do the work



9. Defer Decision Making to System

• How far to erode 
bank?

• Channel width
• Slope
• Planform
• Capacity of channel



10. Self-Sustaining systems the goal



Q: Where do you use (LT)PBR?

A: In wadeable streams

The majority (~80%) of total 
stream miles in any 
watershed are wadeable
streams



Q: Where do you use (LT)PBR?

Here Not Here



Why do we pretend to be beavers? AKA how do beaver 
dams (and BDAs) promote restoration and conservation? 

• Increased groundwater recharge 
& water tables 

• Increase channel-floodplain 
connectivity

• Restore incised channels

• Create diverse habitat niches for
• Macroinvertebrates

• Fish

• Vegetation



• What is possible? (reimagining 
riverscapes)

• How much space can be recovered?

• What processes can be restored and 
to what extent?

• Quality vs Quantity

Recovery Potential



Summary of the four process-based principles

Beechie et al. (2010)



Two assumptions you need to believe, or PBR doesn’t 
make (much) sense

• Process-based restoration 
will require time and often 
multiple phases

• You will be coming back 
and monitoring and (likely) 
maintaining your 
restoration project



Questions/Discussion

Brian Murphy, PhD, P.E., CFM (bmurphy@rivernetwork.org)
River Network Healthy Rivers Program Director

mailto:bmurphy@rivernetwork.org


Beaver Dam Analogues (BDAs)



Post-assisted log structures (PALS)

Mimic natural 
wood jams



Post-assisted log structures (PALS)

Mimic natural 
wood jams




