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Design Criteria

Space + Energy + Materials = Change/Time

Result in a net gain in fluvial process SPACE
Capitalize on natural ENERGY

Use geomorphically appropriate MATERIALS
Meet habitat objectives over TIME



Integrity of functional ecosystem

Space + Energy + Materials = Change/Time
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Integrity of constructed feature




Form-based Construction
What will the project accomplish? Stabilize a bank and channel

How will project be undertaken? Heavy equipment and rock



Restoration Design
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Process-based Standards

Traditional Ecological Knowledge

= Spiritual land ethic

=  Working with disturbance regimes
= Bigger time and spatial scales

Standards for Ecological Restoration
(Palmer et al, 2005):

= Dynamic ecological endpoint
= Restoration does not inflict lasting harm

Principles for Process-based Restoration

(Beechie et al, 2010):
= Address root causes of degradation
= Scale commensurate with problem




1. Address source problems

2. Work with system recovery




Application of the Design Criteria

Space + Energy + Materials = Change/Time

Result in a net gain in fluvial process SPACE
Capitalize on natural ENERGY

Use geomorphically appropriate MATERIALS
Meet habitat objectives over TIME



Doty Ravine Stream Corridor




Setting the Project Goal - Dynamic End Point
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Space: Project actions increase the spatial extent of fluvial processes
and connectivity lost due to human alterations

Applied Geomorphic Analysis: Connectivity,

process space, source problems
(Kondolf and Piegay 2003; Fryirs and Brierley 2016)




Space Available process space 67 acres




Space Disconnections

Oak Planting
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S pa ce Starting Process Space 7 acres
Available Process Space 67 acres




S pa ce Final project process space 57 acres




Energy: Project actions capitalize on natural energy
within the system to do the work of restoration and
minimize the use of external mechanical energy

Fluvial Energy (Flood pulse)
Solar Energy (Primary production)

Biological Energy (Beaver, willow, wolves)

Ecological Engineering

Self design, energy efficiency, accelerate process, mimicry
(HT Odum; Pollock et al., 2014; Wheaton et al. 2018)




Energy

2 yr flood event = 21 backhoe days of energy

7.2 tons of carbon.
(McKee et al. 2019 in review)




Self-system
design




Year 2 Year 3

Geomorphic Work Biological Work




Materials: Do not over-stabilize project elements or unnaturally
constrain channel migration. (Native and geomorphically appropriate)




Time: Achieve habitat objectives over
time via restored geomorphic and
biologic processes /

Geomorphic work

Geomorphic Work

Recovery Trajectory 2

Biological Work )
Biological work
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Time Doty Ravine 2012-2019
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Doty Ravine 2012-2019
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