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What’s the problem with housing 
growth in the Great Lake States?



Map of landcover







Seasonal homes as a percent of total housing units in the Lakes States

Source: Great Lakes Ecological Assessment, http://www.ncrs.fs.fed.us/gla



Objectives
• Is there a relationship between overall 

housing density and timber harvest? 

• Does the density of second/seasonal 
housing units affect timber harvesting?

• Does the abundance of standing dead 
wood in the Great Lakes States relate to:

– housing density?
– other factors, such as land ownership?



Methods

Data sources

• USDA Forest Service Forest Inventory and 
Analysis (FIA) censuses of MI, MN, and WI 
from 2000-2002

• Housing density information generated using 
partial block groups from the 2000 U.S. 
Decennial census



N=7,943

Aspen/birch FIA plots White/red/jack pine FIA plots

N=1,989

Maple/beech/birch FIA plots

N=6,538

Oak-hickory FIA plots

N=2,482



Source: Great Lakes Ecological Assessment, http://www.ncrs.fs.fed.us/gla



Methods

• Overlaid FIA exact plot locations and 
housing density maps to calculate HD 
at plot center

• 4658 plots used in this analysis

• Number of tree records used ~
430,000



Methods

• Visually assessed relationships between 
housing density, timber removals, and natural 
mortality using scatterplots

• Summary statistics on snag occurrence by land 
ownership, dbh, decay class, and species 
group

• General linear models fit to data, results 
considered significant at the p=0.05 level



Results



Median HD by forest type, Lakes States
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Results

Housing density (HD), forest type 
(FT), and ecological subsection 
(ES), as well as interactions HD*ES 
and FT*ES were all significantly 
related to timber harvest and tree 
mortality (p = <0.03, R2 =0.02)



Results

Seasonal housing density and percent 
seasonal housing were significant in 
logistic regressions predicting 
timber harvest, but the effects 
disappeared when forest type and 
ecological subsection were added 
into the model



Two possibilities:
harvest + mortality leads to more 

snags as housing density increases
OR

• Dead trees may be more frequently 
harvested as housing density increases, 
reducing their presence on the landscape 

How does all this relate to standing dead wood?



Total trees and snags, by ownership (adjusted)
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Results

Regardless of ownership:

• Snags most prevalent on plots where hd
< 4 houses/km2

• Half occurred on plots where hd < 2 
houses/km2



Mean number of snags per plot 
by housing density
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Results

Snag abundance significantly related to:

• Housing density
• Forest type
• Ecological subsection
• Species group code
• Owner code
• Stand age
• Slope 
• p <0.03, R2 =0.598



Conclusions

• Considerable evidence that housing 
affects forest management and forest 
structure, even in sparsely populated 
areas

• Seasonal housing density may not 
affect timber harvests as strongly as 
overall levels of housing density



Conclusions

• Snag frequency is related to housing 
density
– Negative relationship between mean 

number snags/plot and housing density
– Housing density a significant factor in 

linear models predicting snag frequency
– Snags proportionately more abundant on 

state and local land



Conclusions

• Snag abundance is also significantly 
related to ecological subsection, forest 
type, stand age, tree species, and slope

• Number of plots > 4 housing units/sq km 
increased by 22% from 1960 – 2000

• Future decreases in timber harvesting and 
forest structural complexity likely if 
housing growth continues
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