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Habitat management  for multiple 
wetland bird objectives on National 

Wildlife Refuges
Wetland Bird Habitat: Background

Many National Wildlife Refuges and Wetland 
Management Districts (WMDs) manage wetland habitats 
for migratory bird species. 

Many Opportunities to manage habitats for other wetland 
birds, such as secretive marsh birds, shorebirds, and 
wading birds.

Managers make decisions about the hydrological and 
vegetation manipulations that will occur in their wetlands, 
and on the life history requirements of the bird species 
that use the wetlands.  

Wetland Bird Habitat: Problem Statement
Optimize management of wetland habitats for wetland 
birds given multiple objectives, constraints, and 
uncertainties on their field station?

Wetland Bird Habitat: Goals
A formal decision analysis will help us to develop and consider 
alternatives for multiple objectives (either within one wetland unit or 
among several wetland units within a complex).

Clarify objectives wetland habitat management on NWRs.

Identify and clarify uncertainties

Identify information needs to implement alternative actions to meet 
objectives.
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FlywayFlyway--Wide Wide 
Waterbird Waterbird 
Decisions:Decisions:

Prioritize species.Prioritize species.
Identify population Identify population 
targets.targets.
–– Determine Determine 

quantity/quality of quantity/quality of 
habitat to meet habitat to meet 
population targets.population targets.

Determine distribution Determine distribution 
of habitat to meet of habitat to meet 
energetic needs of energetic needs of 
waterbirds.waterbirds.

Regional: Decision StatementRegional: Decision Statement

Identify and prioritize significant Identify and prioritize significant 
regional waterbird contributions.regional waterbird contributions.

Distribute staff and funds to Distribute staff and funds to 
maximize priority waterbird maximize priority waterbird 
contributions.contributions.

Local (refuge): Decision Statement:Local (refuge): Decision Statement:

Prioritize which habitat Prioritize which habitat 
patches to restore, maintain, patches to restore, maintain, 
manipulate given staff and manipulate given staff and 
fund limitations.fund limitations.

Determine type and timing Determine type and timing 
of manipulations for of manipulations for 
waterbirdswaterbirds..

Decision Makers: Decision Makers: 
--Land Managers (USFWS lands)Land Managers (USFWS lands)

Legal and Regulatory Context:  Legal and Regulatory Context:  
--Organic Act (Refuge Improvement Act Organic Act (Refuge Improvement Act 

1997)1997)
--CCP and StepCCP and Step--down plans. down plans. 
--ESAsESAs

FRAMING THE PROBLEM

Essential elements of the decision:Essential elements of the decision:
–– Scope and scale (FWS Scope and scale (FWS lands,i.elands,i.e. refuges, . refuges, WMDsWMDs))

--Refuges in the context of the region and flywayRefuges in the context of the region and flyway
–– Time and frequencyTime and frequency

--Variable (annual, biannual, periodic rotations, onceVariable (annual, biannual, periodic rotations, once--inin--life life 
time, infrastructure, etc.)time, infrastructure, etc.)

Linked decisions:  (spatial and temporally Linked decisions:  (spatial and temporally linkelinke).).
--Management actions that  affect subsequent Management actions that  affect subsequent 

decisions (EX.  Removing dike in freshwater decisions (EX.  Removing dike in freshwater 
impoundment in salt marsh habitat impoundment in salt marsh habitat –– no going no going 
back and suite of species use will be different back and suite of species use will be different 
and subsequent management actions and and subsequent management actions and 
decisions will be different.  decisions will be different.  

-- The higher the magnitude of the decision the The higher the magnitude of the decision the 
higher the amount of linkage to other higher the amount of linkage to other 
decisions.decisions.

Problem Class:Problem Class:
–– Multiple objectivesMultiple objectives
–– Uncertainties.  Uncertainties.  
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Next steps: Fine-tuning and Putting the Pieces 
Together

What makes high quality stopover habitat?

• Forage quality

• Limited disturbance

• Roosting sites adjacent to foraging sites

• Others

Stopover 
nodes

3,300 km total straight line distance
6 primary migration nodes
Longest leap = 1,300 km (Alberta to ND)
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Departing Body Condition
-- Flight Cost

Arriving Body Condition

Maximum Reserves for Migration = 2800 Kcals (hens and juveniles are likely in 
poorer condition). 80% of 2,800 Kcals = 2,240 Kcals = 1,240 Km of continuous flight 
(max distance between nodes for a duck in maximum body condition)
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Monitoring
Refuges work together using consistent 
habitat/population monitoring protocols.

Management
Refuges identify common management strategies.
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System
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Potential Contribution to Population 
Sustainability at Each Management Site

∆3

AH = Available Habitat

Bi = Contribution of Bird-Days

$i = Funds available for wetland management

LC = Land Cover

Bi = αAHi + ∆i * $i * (LC)

αAH3

Implementing  SHC


