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Using Widely 
Available Geospatial 
Data Sets to Assess 

the Influence of 
Roads and Buffers on 
Habitat Core Areas 
and Connectivity

Patrick Jantz

Scott Goetz1

R E S E A R C H   A R T I C L E ABSTRACT Land development pressures that threaten habitat core areas and connectivity are intensifying 
across the nation and extending beyond urbanized areas in the form of rural residential development. 
This is particularly true in the temperate forests of the northeastern United States. We used a suite of 
nationally available data sets derived from satellite imagery to identify core habitat areas of the north-
eastern United States, including impervious cover (urbanized and developed areas) and forest cover 
(canopy density). These were augmented with road network extent and density. We analyzed the influence 
of different types of unimproved roads and amount of forest cover on identification of the extent and 
configuration of roadless areas, and then assessed these core habitat areas in terms of land ownership 
(public, private) and management (parks, refuges, multi-use). We also derived patch connectivity metrics 
using a graph theory approach, making use of cost surfaces that accounted for the above variables and 
associated landscape metrics. A case study linking suitable habitat for a keystone predator is explored. 
Because increased conversion and fragmentation of many roadless areas by exurban development will 
exacerbate the likelihood of local species extinctions, and complicate efforts to preserve intact functional 
ecosystems, our results suggest a starting point for the construction of a more comprehensive and eco-
logically functional reserve network for the region. The use of widely available data sets demonstrated 
the capability for similar analyses to be conducted nationally or for other regions.

INTRODUCTION
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DATA SETS

Roads and Developed Areas

Tree Cover

Protected Area Database

METHODS

Scenario Development

Dataset Date Scale/Resolution Accuracy

Roads 2000 1:100,000 Unassessed

Impervious

Surface
1996 - 1997 1 km

Root Mean Squared Error 
of 11.30 (Elvidge et al. 

2004)

Tree Cover 2001 500 m
Misclassification error of 

11.5% (Hansen et al. 
2002)

Protected Areas 

Database
1970 - 2006 1:100,000 or finer Unassessed

Water Features 1995 - 2002 1:1,000,000 Unassessed
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Landscape Configuration Metrics
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Case Study of a Keystone Predator

RESULTS

Baseline Case
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Alternative Derivations
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Management – Conservation Status

Baseline Case

State
Number

Largest
Patch

Median
Area Mean

Perimeter / 
Area

of Patches (km2) (km2) Area (km2) Ratio
Maine 290 826 45 80 13
Vermont 61 249 42 57 18
New York 142 1,932 40 103 19
New Hampshire 70 466 34 68 22
Tennessee 122 264 32 47 19
North Carolina 110 533 29 45 22
Pennsylvania 132 107 29 32 19
West Virginia 156 235 29 36 24
Virginia 138 157 28 33 25
Delaware 1 26 26 26 13
Kentucky 77 61 23 22 33
Massachusetts 13 33 20 17 27
Maryland 4 31 14 15 44
Connecticut 9 24 13 13 78
New Jersey 2 21 13 13 27
Rhode Island 0 0 0 0 0
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Connectivity and Case Study
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DISCUSSION

Core Areas, Management Status, and 
Alternative Derivation Scenarios

500 m buffer 800 m buffer
Unimproved Roads No Unimproved Roads Unimproved Roads No Unimproved Roads

GAP Status Area Percent Area Percent Area Percent Area Percent
Category 1 or 2 17,178 23 15,562 25 12,645 29 11,233 31
Category 3 30,831 42 27,219 44 20,238 46 17,596 48
Category 4 25,360 35 18,931 31 11,471 26 7,973 22

Total 73,370 100 61,711 100 44,354 100 36,802 100

Baseline Scenario

Gap
Category

Number of 
Patches

Mean Patch 
Area (km2)

Median Patch 
Area (km2)

Mean Perimeter 
Area Ratio

1 & 2 1,180 15 0.9 75
3 1,786 17 1.4 68
4 6,796 4 0.2 100



Volume 28 (3), 2008 Natural Areas Journal 269 

G
A

P 
St

at
us

C
at

eg
or

y 
1 

or
 2

C
at

eg
or

y 
3

C
at

eg
or

y 
4

St
at

e
A

re
a

Pe
rc

en
t o

f 
St

at
e 

A
re

a
Pe

rc
en

t o
f 

R
oa

dl
es

s A
re

a
A

re
a

Pe
rc

en
t o

f 
St

at
e 

A
re

a
Pe

rc
en

t o
f 

R
oa

dl
es

s A
re

a
A

re
a

Pe
rc

en
t o

f 
St

at
e 

A
re

a
Pe

rc
en

t o
f 

R
oa

dl
es

s A
re

a
N

ew
 Y

or
k

8,
61

4
7

70
32

5
0

3
3,

44
3

4
28

N
ew

 H
am

ps
hi

re
71

3
3

18
2,

05
0

9
53

1,
11

9
21

29
Pe

nn
sy

lv
an

ia
2,

14
4

2
72

14
8

0
5

70
5

4
24

V
er

m
on

t
40

5
2

15
1,

30
8

5
50

91
2

1
35

N
or

th
 C

ar
ol

in
a

1,
81

7
1

44
1,

73
7

1
42

60
1

1
14

M
ai

ne
1,

10
4

1
5

19
,8

56
24

90
1,

03
4

8
5

Te
nn

es
se

e
1,

10
7

1
29

1,
32

1
1

34
1,

43
6

2
37

V
irg

in
ia

78
3

1
23

2,
05

2
2

60
59

2
1

17
W

es
t V

irg
in

ia
32

3
1

10
1,

38
9

2
44

1,
42

2
1

45
K

en
tu

ck
y

12
3

0
15

48
2

0
61

18
8

1
24

N
ew

 Je
rs

ey
17

0
77

5
0

23
0

0
0

M
ar

yl
an

d
15

0
34

28
0

65
0

0
1

C
on

ne
ct

ic
ut

6
0

59
5

0
41

0
0

0
M

as
sa

ch
us

et
ts

7
0

6
10

3
0

79
19

0
15

D
el

aw
ar

e
0

0
0

24
0

10
0

0
0

0
R

ho
de

 Is
la

nd
0

0
0

0
0

0
0

0
0



270 Natural Areas Journal Volume 28 (3), 2008



Volume 28 (3), 2008 Natural Areas Journal 271 



272 Natural Areas Journal Volume 28 (3), 2008

Landscape Context and Connectivity

Case Study of a Keystone Predator
CONCLUSION
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