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Forest Resources of Illinois 

1989! 





Trends in Illinois Forests 







Illinois Plant Information Network 

 Data on 3209 vascular plants 

http://www.nrs.fs.fed.us/data/il/ilpin/ 



Urban Forest Relation to Household Density and Income 

 







http://www.esd.ornl.gov/projects/qen/nercNORTHAMERICA.h

tml  

~ 13,000 years ago Today 

Climate has always been changing 

http://www.esd.ornl.gov/projects/qen/nercNORTHAMERICA.html
http://www.esd.ornl.gov/projects/qen/nercNORTHAMERICA.html
http://www.esd.ornl.gov/projects/qen/nercNORTHAMERICA.html


IPCC Impacts  

Report 

 

March 31, 2014 



 

Mandated by Congress every four years -  

 to include methods to document climate-related risks and opportunities  



• Tree abundance 
• Bird abundance 
• Climate 
• Environment 
• Forest density 
• Species  traits 
 

Data 

DISTRIB model 

Species habitat prediction 
Tree and 

Bird 
Atlases 

ModFacs 

•  Biological factors 
•  Disturbance factors 
•  Model uncertainty 

 

Possible modified  
interpretation of  

model results •  Management guidelines 
•  Implications and tools 

Current and 
future species 
management 

Our Modeling Scheme 

Potential 
habitat changes 
at 2040, 2070, 

2100 

Iverson et al. 2011 Ecosystems 



New, improved Atlas 
www.nrs.fs.fed.us/atlas 



Time 

Climate change pressure increases thus 

altering habitat suitability  of species 

Current stand                  Major             Resulting forest 

stand 

Minor 

Time 

But many other factors (biological and disturbance)  
come in to play to determine more likely outcomes 
 

Future stand? 
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Modifying factors  

 We rate biological (n=9) and disturbance (n=12) 

characteristics for positive or negative impacts 

 Goal was to evaluate more realistic outcomes at 
regional and local levels 

Rema1.mpg
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Red Maple:  
• Projected habitat 

declines across East US 
• Characteristics suggest 

high adaptability  
 
Black Oak: 
• Projected habitat 

increases 
• Positive ModFac profile 

suggests it may be able 
to persist in harsh areas 

 
White Ash:  
• Projected habitat 

declines 
• Negative ModFac 
• Metrics suggest it will 

likely face severe limits 
in eastern US 

Matthews et al. 2011, For. Ecol. Manag.; Iverson et al. 2011 Ecosystems 

12 Disturbance Factors and 9 Biological Factors considered 

Modification Factors 

Low Adaptability 

High Adaptability 



Sugar Maple 

Habitat Changes by 2100 

? 

Low 

High 

Iverson et al. 2008, Forest Ecology and Management 



Risk of Habitat Decline in Sugar Maple 

 
 

M
ag

n
it

u
d

e 
o

f 
A

d
ap

ta
b

ili
ty

 t
o

 C
C

 

Relative  Expected Change (Decline) in Suitable Habitat 

Low  Medium  High Very High 

H
ig

h
 

M
e

d
iu

m
 

Lo
w

 

Develop Strategies 

Evaluate Further/ 
Develop Strategies 

Watch 

Northern Wisconsin 

0 0.25 0.5 0.75 1.0 
9 

0 

6 

3 

PCMlo 

Hadhi 

2040 

2070 

2100 

Iverson et al., Climatic Change, 2012 



Risk of Habitat Decline in Sugar Maple 
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Conclusions 
• We have a problem, and an opportunity. 
• We use a combination of habitat modeling and species 

traits analysis to assess species success into the future.  
• The risk matrix approach allows for prioritization of 

strategies on species management, e.g.  
– Can we build resistance for at-risk ‘loser’ species 

• encouraging refugia  
• silvicultural manipulations 

– Can we assist migration of ‘gainer’ species  
• corridors . 
• managed relocation? 

• The time to act, each in our own ways, is now.  
• Urban settings are the best places to act for many 

reasons. 



Thank you! 
• USFS Northern Research Station  

– A. Prasad,  M. Peters, S. Matthews 
– FIA folks: R. McCullough, all the field crews!,  
– Web folks: J. Lootens-White, D. Deitzman  

• Northern Global Change Research  
– R. Birdsey, J. Hom, David Hollinger 

• National Climate Assessment 
– G. Yohe, T. Patel-Weynand, J. Vose, D. Peterson, S. Pryor , D. 

Scavia 

• Northern Institute of Applied Climate Science 
– C. Swanston, M. Janowiak, S. Handler, L. Brandt, P. Butler, K. 

Schmitt 

 
 Louis Iverson, Anantha Prasad, Stephen Matthews, Matthew Peters 

liverson@fs.fed.us  740-368-0097 

All publications available at http://www.treesearch.fs.fed.us/  or  

Google Scholar or Web of Science or ResearchGate: ‘louis iverson’  

Atlas web site http://www.nrs.fs.fed.us/atlas 

mailto:liverson@fs.fed.us
http://www.treesearch.fs.fed.us/
http://www.nrs.fs.fed.us/atlas/tree/tree_atlas.html


Annual Temperature and 
Precipitation 



Shortleaf Pine and Winged Elm Gain 



Sugar Maple and Balsam Fir Lose 


