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• Assessing&current&and&projected&
changes&in&landscape&patterns&and&
process&&
• Identifying&desired&future&conditions&&
• Modeling&scenarios&and&conservation&
tradeoffs&&
• Implementing&strategies&&

&

Important&elements&of&LCD&&



Modeling&Approach&
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Climate 
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Habitat 

F.R. Thompson USFS Northern Research Station and University of Missouri 



+789:9;<=&&
.>=?@A;>8B&
!"#$)%+.&&

"BC?;9D&
• Location&
• Tree&spp.&traits&
• '@>=A;<&
• Soil&properties&
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• Growth&
• Aging&
• Seed&dispersal&
• Species&establishment&&
• Carrying&capacity&
• Competition&
• Disturbance&regime&
• Management&&regime&
• Urban&growth&
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• Temperature&
• Precipitation&
• Solar&radiation&
• Wind&

Model&Framework&



LINKAGES&&2.2&&&&&&&&3.0&

Ecological&
subsections&

•  Uses&climate&and&soil&data&for&
each&subsection&

•  Ecological&subsections&X&major&
soil&types&serve&as&virtual&&“plots”&&

•  We&simulated&species&potential&
establishment&at&year&30&

•  We&simulated&maximum&growing&
capacity&at&year&300&

We revised Linkages 2.2 (Wullschleger 
et al. 2003) to create Linkages 3.0 (Dijak 
et al. 2017) 



LINKAGES&



Developed at GIS & Spatial Analysis Lab at the University of  Missouri 
http://landis.missouri.edu/ 

LANDIS&PRO&forest&landscape&model&
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Wang et al., 2014 in Ecography 



A&framework&for&model&calibration&and&validation&



Application&of&LANDIS&PRO&modeling&framework&in&
vulnerability&assessments&and&adaptation&planning&

NIACS Climate Change Response 
Framework 

•  Central Hardwoods 
•  Central Appalachians 
•  Mid-Atlantic 
•  New England 

Gulf Coastal Plains and Ozarks 
GCPO LCC,MU, US Forest Service, NECSC,  

North Atlantic 
NECSC, US Forest Service, North 

Atlantic LCC 



LINKAGES:&maximum&biomass&&&&

Ratio of future:current maximum 
biomass under climate change 

 



LINKAGES&outputs&
Shortleaf Pine: change in establishment and 

early growth 
 



Changes&in&Shortleaf&pine&occurrence&with&
climate&change,&fire,&and&tree&harvest&2010&\&2110&

LANDIS&outputs&



• We&have&a&modeling&framework&that&meets&
most&of&the&desires&on&our&wish&list&for&
vulnerability&assessments&and&LCD&
• Density&of&tree&species&by&age&cohorts&
• Can&model&large&spatial&extents&and&30\270m&resolutions&
• Considers&management,&disturbance,&dispersal&
• Framework&for&calibration&and&validation&
• Easily&linked&to&habitat&and&population&models&

• Co\production&of&knowledge–&information&
needs&for&assessments&and&LCD&pushed&model&
development&

• Stable&funding&from&the&NECSC&was&critical&to&
model&development&

Take&home&points&



• Successive&model&
improvements&were&made&
as&we&applied&the&
framework&across&the&
region.&&Our&goal&is&to&now&
consistently&apply&the&
current&versions&and&
newest&climate&scenarios&
across&the&eastern&US&
with&a&focus&on&evaluating&
adaptation&plans&

&

Take&home&points&



Questions&to&consider&
• What&have&we&learned&from&our&science&program?&
• What&new&adaptation&strategies&have&emerged?&
• How&is&climate&change&affecting&LCD?&
•  Is&LCD&addressing&cultural/societal&impacts?&&
• Approach&and&hurdles&(data&gaps),&where&it&needs&to&go&from&

here?&
• What&are&the&results,&tools,&products&developed/needed?&
• How&were&stakeholder&relationship&formed,&what&are&the&needs&

of&stakeholder?&
• How&has&research&been&applied&to&management&and&other&

decisions?&
• How&can&we&improve&how&to&work&together?&
• Do&we&need&more&tools?&More&workshops?&&Different&metrics?&

More&meetings?&


