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LESSON EIGHT: HUMANS AND THE 
BIG WOODS
Past, Present, and Future
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sprawl
fragmentation

loss of native species

people
new homes

automobiles
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WHAT IS SPRAWL?

By David Shankbone (CC BY-SA)
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Urbanized Land in the Twin Cities 1974

Image courtesy of U.S. EPA.
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Urbanized Land in the Twin Cities 1986

Image courtesy of U.S. EPA.
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Urbanized Land in the Twin Cities 1991

Image courtesy of U.S. EPA.
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Urbanized Land in the Twin Cities 1998

Image courtesy of U.S. EPA.
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99
Courtesy of the Center for Urban and Regional Affairs, University of Minnesota. CURA 92-8
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MN Population Change 1990-2000

Courtesy of the Center for Urban and Regional Affairs and the Minnesota Cartography Laboratory, University of Minnesota. 
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MN Population Change 2000-2010

Courtesy of the Center for Urban and Regional Affairs and the Minnesota Cartography Laboratory, University of Minnesota. 
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1991-1998
Population up 15%
Urban land up 28%

Increase in Population and Urban Land Use 
per Decade

Image courtesy of U.S. EPA.
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Urban Population Density

Image courtesy of U.S. EPA.

13

1414

Population Density for New Development 

Image courtesy of U.S. EPA.
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Vehicle Miles Traveled in the 
Minneapolis-St.Paul Metro Area

Image courtesy of U.S. EPA.
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URBAN SPRAWL LINKED TO…
• Physical inactivity
• Obesity
• Traffic fatalities
• High blood pressure
• Lower life expectancy
• Poor air quality
• Higher combined costs of housing and 

transportation
• Lower economic mobility
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What are the ecological 
effects of sprawl?

17

1818

Big Woods in 1884 (Brule River in WI)

Image courtesy of Minnesota Historical Society
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Big Woods in 1890
(Rum River near Mille Lacs)

Image courtesy of Minnesota Historical Society
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Big Woods in 1910
(High Reservoir in Roseville MN)

Image courtesy of Minnesota Historical Society
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Big Woods in 2009
(Same road: High 

Reservoir/Reservoir Woods 
Park in Roseville MN). 

Changes aren’t always 
permanent.

Minnesota Off-Road Cyclists
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Alteration leads to:

Fragmentation
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Images shows 
fragmentation in a 

Wisconsin township.

What happens to
“patch size”?

J. Curtis and William L. Thomas (ed), Man's Role in Changing the Face of the Earth © 
1956 by The University of Chicago Press. All rights reserved
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Fragmentation leads to:
Area Effects
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Birds in North America

Date from Preston 1960

Image courtesy of Rob Blair, U of MN
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Fragmentation leads to:

Edge Effects
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2727Federal Interagency Stream Restoration Working Group

Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group (FIRWG)
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Predation on Bird Nests in a Forest Edge

14 Days

Image courtesy of Rob Blair, U of MN
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Image courtesy of Rob Blair, U of MN
Image courtesy of Rob Blair, U of MN
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Total Area: 39 ha
Core Area: 0 ha
Species Sensitive to 
Fragmentation: 0/16

Total Area: 47 ha
Core Area: 20 ha
Species Sensitive to 
Fragmentation: 5/16

Key: ratio of edge to 
interior habitat.  

Hatching = edge that 
creeps 100 meters into 
forest.  

Top preserve is all edge 
habitat 

Bottom preserve has 
20 ha of habitat > 100 
meters from an edge

Verner, J,V.; M.L. Morriosn; and C. J. Ralph. 1986.  Wildlife 2000: Modeling Habitat Relationships of Terrestrial Vertebrates.  University of Wisconsin Press: Madison, Wisconsin. 
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Same WI township as before
(4th image had no non-edge habitat)

Temple, S.A. and J. R. Cary. 1988.  Modeling dynamics of habitat-interior bird populations in fragmented landscapes.  Conservation Biology 2(4) 340- 347
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Curtis, J.T.  1955. The modification of mid-latitude grasslands and forests by man.  IN W. L. Thomas Jr. Ed. 1955. Man’s Role In Changing the Face of the Earth. University of 
Chicago Press: Chicago, Illinois.  Pp. 721-736.
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Fragmentation changes:
Connectivity
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Federal Interagency Stream Restoration Working Group

Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group (FIRWG)
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What happens as forest becomes 
fragmented and urbanized?

A study of 6 communities
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Wikipedia

Old growth 
oak forest in 
county park

By Jona Thunder (CC BY-SA)
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Minnesota Off-Road Cyclists

Reservoir in 
Roseville 

(remember this?) 
used for 

recreation
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Image courtesy of University of Minnesota

Do you recognize  this??
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Neighborhood with single 
family homes in Roseville
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Office complexes and light manufacturing

Image courtesy of the Minneapolis Design Center Image Bank and the University of Minnesota.
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Wikipedia (Public domain)

Dinkytown
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Residential Industrial Park Business District

Preserve Recreation Golf Course
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Aerial Views of Gradient in Minnesota

Images courtesy of Google Earth
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Urban avoiders
(13 of 48 total birds)

Images courtesy of Rob Blair, U of MN
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Suburban adaptable 
(31 of 48 species)

Images courtesy of Rob Blair, U of MN

44



5/2/22

© 2020 Regents of the University of 
Minnesota. All rights reserved. 23

4545

Urban lovers
(4 of 48)

Images courtesy of Rob Blair, U of MN
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Images courtesy of Rob Blair, U of MN
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 State 
Preserve 

County 
Preserve 

Recreation Golf 
Course 

Residential Industrial 
Park 

Business 
District 

Pileated Woodpecker        
Wood Thrush        
Yellow-bellied Sapsucker        
Scarlet Tanager        
Yellow-throated Vireo        
Acadian Flycatcher        
Easter Wood-peewee        
Hairy Woodpecker        
Warbling Vireo        
American Redstart        
Blue-gray Gnatcatcher        
Ovenbird        
Great-crested Flycatcher        
Red-eyed Vireo        
House Wren        
Downy Woodpecker        
White-breasted Nuthatch        
Black-capped Chickadee        
American Goldfinch        
American Robin        
 

Native Species Deletion across Gradient in Minnesota

Images courtesy of Rob Blair, U of MN
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Implications
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RESERVE DESIGN GUIDELINES
• Bigger is better.
• Single large is usually better than 

several small.
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DESIGN GUIDELINES CONTINUED
• Intact habitat is better.
• Connected habitat is usually better than 

fragmented.
• Blocks of habitat that are roadless or 

otherwise inaccessible are better than 
roaded and accessible habitat blocks.
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What principles 
are being 

illustrated?

Image: Diamond, J.M. (1975). The island dilemma: Lessons of modern biogeographic studies for the design of natural reserves. Biological Conservation, 7(2), 129-146.
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HOW DOES DECREASING SPRAWL 
HELP HUMANS?
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PEOPLE WHO LIVE IN COMPACT 
METRO AREAS HAVE…
• Greater economic opportunity
• Lower combined cost of housing and 

transportation
• Greater number of transportation options
• Safer communities
• Better health and live longer

• Lower BMI
• Lower blood pressure
• Lower rate of diabetes

Info from Measuring Sprawl 2014, SmartGrowthAmerica.org
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sprawl
fragmentation

loss of native species

people
new homes

automobiles
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Isn't it paradoxical that the old factories 
are now the place of efficient and 
desirable urban living, while the 
suburban escape from them have 
become consumptive, environmentally 
unsustainable, noxious places.

Michael Morrissey
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OPTIONAL VIDEO
• Title: Shaping the Urban Environment.
• Author: University Metropolitan Consortium of the University of 

Minnesota
• Co-produced in cooperation with Twin Cities Public Television MN 

Channel and additional support from the University of Minnesota 
College of Design, explores the challenges and choices facing 
communities developing land in an environment of scarce and 
fragile natural resources.

• Watch at: https://www.tpt.org/shaping-the-urban-environment/video/shaping-the-urban-environment/
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https://www.tpt.org/shaping-the-urban-environment/video/shaping-the-urban-environment/
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