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Phragmites australis in the U.S. 
National Wildlife Refuge System 

Invasion a widespread concern among 
northeastern (NE) and northcentral 
(NC) refuges 

Both coastal and inland refuges 
affected 

Millions spent annually to treat Phragmites 
ÅEfficacy of different treatments is highly uncertain 
ÅOften done without clear or consistent vision of 

what is to be achieved 



2010 Workshop: Phragmites in the 
Northeastern U.S. 

Land managers, program administrators, & research 
scientists convened to discuss Phragmites science 
and management in the region 

General conclusions 
Å Lack of overarching management guidance 

principles, shared objectives, and capacity for 
learning 

Resolutions 
Å Management should meet established goals 

for ecosystem integrity 
Å Choice of actions should be scientifically 

based, guided by objectives, and be 
informative about effectiveness 



NWRS Needs 

/ƻƴǎŜǊǾŀǘƛƻƴ ŎŀƴΩǘ ǿŀƛǘ 
ÅUncertainty is pervasive, but management must occur now 

Multi-refuge approach 
ÅHow can management be conducted and learning obtained at 

the regional scale, while providing decision guidance at the scale 
of a single refuge? 



Decision support for Phragmites 
management in NE & NC refuges 

Work started in 2011 
Å Initial focus was NE, then expanded to include NC 

We decomposed decision problem into 2 scales: 
ÅLandscape: To which patches should actions be directed? 
ÅGIS tool to assign action priority, given patch spread potential and 
ǊŜŦǳƎŜΩǎ ƳŀǇǇŜŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊƛƻǊƛǘƛŜǎ 

ÅPatch:  What action should be implemented? 
ÅMonitoring and optimal selection of a sequence of actions to 

pursue management objectives 



Properties of patch-level decision 
support 

1. Condition-based 
ÅAn action is chosen based on current conditions 

2. Objective-driven 
ÅA best action is chosen that is expected to drive the patch to a 

desired measurable condition 

3. Learning-focused 
ÅOutcome of each action is used to learn how the system responds 

and how future management should evolve 



Property 1: Condition-based 

An action is chosen based on current conditions 
Å άΧ ŀŎǘƛƻƴέ 
Å One management option is chosen from a menu of alternatives 

Å άΧ ŎǳǊǊŜƴǘ ŎƻƴŘƛǘƛƻƴǎέ 
Å Patch state:  Assignment of the patch to one of 5 component 

dominance classes, according to monitoring data 


