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APPENDIX 2: Plots of Human Driver Variables Represented in the Models across 
Space and Time  

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7

9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross -
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Population Size

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Population Growth

 



 62

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7

9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Population Density

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Returns to Landuse
(Costs and Prices)

 



 63

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7

9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Job Growth

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [m
2 ]

P
lo

t  
 

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 10 6 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Costs of Conversion

 



 64

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Rent

Not 4

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Collective Rule Making:
Zoning

 



 65

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Collective Rule Making:
Tenure

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Infrastructure/Accessibility
Distance from Road

 



 66

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Infrastructure/Accessibility
Distance from Town/Market

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Infrastructure/Accessibility
Distance from Village

 



 67

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Infrastructure/Accessibility
Presence of Irrigation

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Infrastructure/Accessibility
Generalized Access Variable

 



 68

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Village Size

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

10
6

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Silviculture &
Agriculture

 



 69

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

10
6

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Technology Level

 

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Affluence

 



 70

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Human Attitudes and Values
& Food Security

14

12

Temporal Scale [days]

Sp
at

ia
l S

ca
le

 [
m

2 ]

P
lo

t 
  

Si
te

  
L

an
ds

ca
pe

   
L

oc
at

io
n 

R
eg

io
na

l 
G

lo
ba

l

Hourly Daily                   Monthly            Yearly        Decadal      Centennial   

3 & 4

8

0.1 1 10 100 1000 10,000 100,000
(1 week)   (1 month) (1 year) (10 years) (100 years)

1

100

10,000

1,000,000

100,000,000

10,000,000,000

1,000,000,000,000

100,000,000,000,000

(1 km2)

(100 km2)

(10,000 km2)

(100 x 106 km2)

(1 ha)

(1 x 106 km2)

7
9

106

11

5 States

Pixel / Stand

County/
watershed

Landsat scene

Tree

U.S.A

17

13

6

2

11

151

18

16

15

5

Farm

Cross-
Sectional

Cross-
Sectional

Human Drivers or Social Patterns 
and Preferences Model Variables

Age

 


