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The basic conceptual model

Human activities in the landscape,  agriculture, logging

Landscape Change,
deforestation, forest fragmentation

Ecological Impact, 
Biodiversity Reduction

Use of Remote Sensing in error analysis, generation of variables, and visual assessments
Development of new remote sensing based measure, e.g., fractional cover



Behavioral Objectives

Agent by agent specification of objectives,
Specification of objectives in terms of variables linked to land use

Colonists farmers and utility maximization

Loggers and profit maximization



The Empirical Setting
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Significant Result: Household Deforestation Model
Mapping Process to Pattern in the Landscape Change of the Amazonian Frontier,

Annals of the Association of American Geographers, 2003, 93(2): 376-398.
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Translating Deforestation into Landscape Pattern 
A Behavioral Model of Landscape Change in the Amazon Basin: The Colonist Case,

Ecological Applications, 2004, in press

Cartographic Model



 

Significant Result: Spatial Translation of Deforestation Model
A Behavioral Model of Landscape Change in the Amazon Basin: The Colonist Case,

Ecological Applications, 2004, in press



Au Colonization b0 # of cells Area in % of area Producer's

rate (m) deforested hectares deforested accuracy

6 800 40 647,042 25,882 15.16 % 33.27 %

6 800 60 932,352 37,294 24.22 % 47.94 %

6 800 80 1,114,708 44,588 32.83 % 57.32 %

6 1600 40 740,292 29,612 19.22 % 38.07 %

6 1600 60 1,134,637 45,385 34.21 % 58.35 %

6 1600 80 1,402,915 56,117 49.23 % 72.14 %

Significant Result: Error Assessment of Spatial Model
A Behavioral Model of Landscape Change in the Amazon Basin: The Colonist Case,

Ecological Applications, 2004, in press

Evaluating the Performance of Spatially Explicit Models,
Photogrammetric Engineering and Remote Sensing, 2003, 69(11): 1271-1278.
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Translating Deforestation into Landscape Pattern: Road Building
Theorizing Land-Cover and Land-Use Change:  Loggers and Forest Fragmentation in the Amazon Basin  
In draft for submission to Annals of the Association of American Geographers
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where λ is the lagrangian multiplier.



Significant Result: Behavioral Model of Road Building

Theorizing Land-Cover and Land-Use Change:  Loggers and Forest Fragmentation in the Amazon Basin  
In draft for submission to Annals of the Association of American Geographers

Institutional Constraints and Spatial Objectives



MODIS(1+2+1)

IKONOS (08/07&18/01)         ETM+(08/03/99) MODIS250(08/03/01)                MODIS500

ETM+ (4+3+2)

Significant Result: Fractional Cover Implementation and Analysis



Land cover and fractional cover maps



Significant Result: Logistic regression model for predicting what forest bird 
species will be able to use agricultural land covers

Characteristics of bird species using forest and agricultural land covers in southern Costa Rica
Biodiversity and Conservation, in press

Potential variables

• Use of forest canopy or edge vs. interior understory
• Elevational range
• Migratory status
• Body size
• Insectivorous or not
• Diet breadth



Forest species with the following characteristics will be more likely to 
use agricultural land covers if necessary:

1)   Use of forest canopy or edge vs. 
interior understory

2)   Wide elevational range

3)   Wide diet breadth
Antbirds, Thamnophilidae and 
Formicariidae, rarely use 
agricultural land covers.

Tanagers frequently use 
agricultural land covers.



Future Directions

Model Comparisons, Behavior-Based, verses CA, verses Agent-Based

Continuing development of the road model
……add spatial variations in resource availability
……more fieldwork on spatial objectives
……more fieldwork on colonist-logger interactions, and model integration

Econometric work on Amazon Basin: road endogeneity corrections

Building of a predictive model of biodiversity impacts as a function of land cover
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