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Ramsar Guidance

§ Clear goals, objectives, and performance standards
§ Consideration of natural processes
§ Watershed approach
§ Stakeholder engagement
§ Self-maintenance
§ Stewardship and adaptive management

Principles and Guidelines for Restoration (2002)



Ramsar Guidance

§ Stop wetland loss
§ Prioritize wetland protection & restoration
§ Role of restoration
§ Holistic restoration objectives
§ Recognize the full suite of restoration benefits

Benefits of Wetland Restoration (2012)



Form and Function
Project goals, objectives, and performance standards crafted to replace 
form, function, and processes

Investigate and Integrate
Ecological and cultural evaluation of the restoration area, potential 
reference sites, and the greater watershed

Technique and Time
A dedication to sound science with thoughtful and informed project 
planning, design, implementation, monitoring, and adaptive 
management

The FIT Principle



Form and Function
Project goals, objectives, and performance standards crafted to replace 
form, function, and processes

Investigate and Integrate
Ecological and cultural evaluation of the restoration area, potential 
reference sites, and the greater watershed

Technique and Time
A dedication to sound science with thoughtful and informed project 
planning, design, implementation, monitoring, and adaptive 
management

The FIT Principle



The FIT Principle

Goals and Objectives

Understanding the Problem
§ Processes, not just form and function
§ Need to consider historic and current 

conditions
§ Watershed scale and site level 

assessment 
§ Stakeholder engagement
§ Reference and/or proxy reference 

sites



The FIT Principle Goals defined 
through assessment

Goals underpinned by objectives

Objectives must be measurable

Performance standards based on 
objectives

Desired outcome (“success”) = 
satisfying performance standards

Determined through 
monitoring

Goals and Objectives



The FIT Principle
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FormFunctionInvestigateIntegrateTechniqueTime

Dynamic Static

Target form:
Dynamic floodplain 
wetland

Dynamic site gets much 
higher scores for:
§ Characteristic wildlife 

habitat
§ Food chain support
§ Nutrient/toxicant 

removal
§ Flood attenuation
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Frisco, Colorado USA

Flow



FormFunctionInvestigateIntegrateTechniqueTime

Target form:
Dynamic floodplain 
wetland

Target functions:
§ Characteristic 

wildlife habitat
§ Food chain support
§ Nutrient/toxicant 

removal
§ Flood attenuation
§ Short and Long-Term 

Water Storage

2002
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Target form:
Dynamic floodplain 
wetland

Target functions:
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2005
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FormFunctionInvestigateIntegrateTechniqueTime

Target form:
Wetland (instead of pond)

Target functions:
§ Flood attenuation
§ Nutrient/toxicant removal
§ Food chain support
§ Native fish habitat
§ Native bird habitat



FormFunctionInvestigateIntegrateTechniqueTime

Reference reach

Adjacent “restored” reach
(not like reference)



FormFunctionInvestigateIntegrateTechniqueTime

Target form:
Multi-thread channel with 
wetlands

Target functions:
§ Flood attenuation
§ Nutrient/toxicant removal
§ Food chain support
§ Native fish and amphibian 

habitat

Form and function impaired
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The FIT Principle:
Restoration Treatments



FormFunctionInvestigateIntegrateTechniqueTime

Low-Tech
§ Simple design, lower cost, usually short-term
§ Ditch blocks, log jams, brush trenches, beaver 

mimicry, etc.

High-Tech
Detailed and often engineered design, higher 
cost, usually involves earthwork, longer-term

High-Tech projects can involve lots of Low-Tech 
treatments

Restoration Treatments



FormFunctionInvestigateIntegrateTechniqueTime

Beaver Mimicry
Restoration Treatments

Wheaton, et al. 2019

§ Beaver Dam Analogs (BDAs)
§ Post-Assisted Log Structures (PALS)
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Restoration Treatments
Beaver Mimicry
               These are intended to be temporary!
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Beaver Mimicry
Restoration Treatments
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Beaver Mimicry
Restoration Treatments
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Live Plants (Transplants)
Restoration Treatments
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Live Plants (Brush Trenches)
Restoration Treatments
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Live Plants: Other Ways to Use Equipment
Restoration Treatments
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Live Plants: Container (Nursery) Stock
Restoration Treatments
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Earthwork: Ditch Plugs
Restoration Treatments



FormFunctionInvestigateIntegrateTechniqueTime

Earthwork: Finish Grading
Restoration Treatments

Macrotopography

Microtopography
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Earthwork: Road Removal
Restoration Treatments

July 2024 October 2024
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Earthwork: Road Removal
Restoration Treatments



FormFunctionInvestigateIntegrateTechniqueTime

Earthwork
Restoration Treatments
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FormFunctionInvestigateIntegrateTechniqueTime

Earthwork: Floodplain Restoration 
(Combined Treatments)

Restoration Treatments

Large-scale earthwork 
treatments can be expensive 
but often necessary for highly 

degraded sites
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FormFunctionInvestigateIntegrateTechniqueTime

Processes in 
Action!



Looking Ahead
How do we do better?
§ Smarter monitoring

§ More frequent, simpler monitoring
§ Longer monitoring periods
§ Committing to adaptive management

§ Information sharing and training
§ Connecting research and practice

§ Responding to climate change
§ Wetland protection
§ Migration corridors – coasts and floodplains
§ Environmental flows



Key Points
§ Thorough site and watershed assessment to replace form and function with 

focus on processes
§ Use assessment and reference sites to target form and function; will require 

creativity and local knowledge for heavily modified systems
§ Thoughtful goals and performance standards
§ Be innovative and creative with restoration approaches founded in science
§ Consider both high- and low-tech solutions
§ Use equipment to increase efficiency
§ Simpler monitoring programs
§ Share knowledge!
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