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Introduction to 
Landscape Ecology
MODULE: 06 INTRODUCTION TO LANDSCAPE ECOLOGY
UNIT: 02 LANDSCAPE ECOLOGY

Objectives

 At end on this unit you should be able to: 
1. Define terms. 

2. Discuss landscape ecology, its role within the more general field of 
ecology, and how it differs from traditional ecology.

3. Explain the driving factors behind landscape ecology.

4. Discuss the intellectual roots and Conceptual Domain of landscape 
ecology.

5. Discuss heterogeneity.

Defining the Field

 Ecology
 Ecological Hierarchy

 Autecology

 Synecology

 Description of Landscape Ecology
 Growing very quickly 

 Practical and applied (pure and applied) 

 Top-down vs. Bottom-up 

 Landscape
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Defining the Field

 That part of ecology that emphasizes the interaction between 
spatial pattern and ecological processes. 
 Characterizing a pattern involves detecting it and summarizing it

 Identifying the agents of pattern formation (abiotic, demographic, 
disturbance)

 Involves models (because landscapes can be large and change at 
large time scales) 

 Spatial heterogeneity matters to individuals, populations, communities, 
and ecosystems – so it matters for management. 

How does Landscape Ecology 
Differ from Ecology

 Ecology
 Assumes homogeneity over large areas. 

 Averages

 Works at small spatial scales (small extent)

 Works in settings with minimal impact by humans. 

How does Landscape Ecology 
Differ from Ecology

 Landscape Ecology
 Spatial configuration influences process

 Processes would differ if configuration differed

 Large areas
 But it is really the scale of heterogeneity relative to the scale of the process

 Humans are part of the system
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Driving Forces Behind Landscape 
Ecology

 Broad-scale environmental issues and land-management problems
 Development of scale-related concepts in ecology
 Technological advances (Remote sensing and other data, software, 

and computers)

Intellectual Roots

 Central and Eastern Europe roots
 Moved west and jumped the “pond”

 Europeans are more interested in human living spaces
 In Europe, L. E. is sometimes offered in architecture departments  --

landscaping and land planning

 Europe’s long history of landuse and management – focuses more on 
human systems 

 Emphasis on classification of landscapes

 Cartographic

Intellectual Roots

 American school differs
 Young, high-profile
 More theoretical and includes more modeling
 Phytosociology (Vegetation Science)
 North-South temperature gradient 
 East-West precipitation gradient 
 Whittaker’s gradient analysis (Diagram page 14 and others from 

Brown and Lomolino)
 Elevation and exposure
 Limitations and problems
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Environmentalism

 Consequences of habitat fragmentation and habitat change.
 Land use.
 Governmental responses.

Intellectual Roots

 Island Biogeography
 MacArthur and Wilson – BRIEF description
 Ecological geography
 Replaced in influence by metapopulation theory 

 Landscape planning, design, and management
 Ecological studies focused on “undisturbed systems”
 Human impact is real and significant
 Identify resources
 Manage resources for sustainability

 Geography and space science
 Satellite imagery
 GIS
 Conceptual – but frequent reinvention of the wheel

Conceptual Domain

 Heterogeneity

 Hierarchy theory
 Disturbance
 Ecotones
 Connectivity
 Fractal geometry
 Percolation theory
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Heterogeneity

 Depends on 
 Nature of elements
 Scale that the system is represented.

 Spatial and temporal
 Patches

 Structural patch
 Functional patch
 Resource patch
 Habitat patch
 Corridor patch

 Matrix


