
Approaches to Landscape Ecology 
(landscape ecology and the scientific method) 



The Scientific Method 

• Observational context: broad conjecture 
about a process 
 

• Experimental context: specific conjecture 
intended for experimental test 
– Includes control and replication 



Induction and  
Hypothetico-deduction 
• Hypothetical Deduction: 
Theory > Hypothesis > experiment > results 
 
 
 
• Induction 
Observed association > Conclusion 





Four Approaches: 

• Large scale experiments 
 

• Observational Studies 
 

• Experimental model systems 
 

• Modeling 



Large Scale Experiments 

1. Manipulate landscapes to test hypotheses 
 
2. Take advantage of “natural treatments” 
 
Pro = controlled hypothesis testing  
Con = unfeasible 



Tropical Rainforest Fragmentation 

 



Tropical Rainforest Fragmentation 

 



Tropical Rainforest Fragmentation 

 



Observational Studies 

1.Identify patterns that generate hypotheses. 
 
2. Search for patterns that support or do not 
support a given hypothesis 
 
Pro = manageable studies 
Con = correlation is not necessarily causation  



Jeffrey P. Hoover, Margaret C. Brittingham, Laurie J. Goodrich Effects of Forest 
Patch Size on Nesting Success of Wood Thrushes 
Auk, Vol. 112, No. 1 (Jan., 1995), pp. 146-155 

Forest Patch Size and Breeding Success 

 



Forest Patch Size and Breeding Success 

 



Brazilian Frogs and Habitat 
Fragmentation 

 



Experimental Model Systems 

• Use smaller, more easily manipulated 
systems to test hypotheses with 
implications for larger landscapes. 

 
• Con = simplification / abstraction 

 
• Pro = control 



Caddis Fly Larvae 

 



Caddis Fly Larvae 

 



 



Modeling 
 

• Use models (abstract mathematical 
representations) to test hypotheses. 

 
 

• Con = simplification / abstraction 
• Pro = simulate large scales 
• Pro = replication 



Modeling Forest Change 
 

 



Modeling Forest Change 

 



Martin and Lynx in changing 
landscapes 

 



Martin and Lynx in changing landscapes 

 



Martin and Lynx in changing landscapes 

 



Patches and Patchworks 



Richard Foreman 

• Brought landscape ecology to the forefront in 
the United States 



Patch, Matrix, Corridor 

• Much of the literature in landscape ecology 
was the study of patches and their 
interactions including corridors and matrix.  



 Aquatic systems are better characterized 
by networks 

 
 



Patch 

• Non-linear surface area differing in 
appearance from surroundings 
 

• Homogenous area in terms of structure and 
composition 
– Although may have high level of heterogeneity 

  
• Polygons 

– Landscape planning 



Patches are the building blocks of 
Landscape Ecology 

• recognized by changes in 
structural or compositional 
change 

 

 



Scale at which you choose to recognize 
your patches is important 

 
• heterogeneity at some smaller spatial scale 

 
• Select scale and content of patches based 

upon objective of interest (subjective?) 
 

• Once this is done and criteria for recognizing 
patches/polygons established (objective) 



Strong bias toward recognizing patches 
on basis of structure and composition 

-could recognize patches on the basis of 
environment 
 
-could be physical but not structural  
 
-atmosphere and aquatic (marine) ecosystems 



Characteristics of Patches 

• Size- Why is this important? 
 
 
 

• Shape- Why is this important? 

• Mean patch size 
• Distribution of patches 
• Size of the patch 







Corridors are typically linear patches, 
all edge regarding to some attributes 



Important distinction of patches deals 
with whether the patch is permanent 

or transient depending upon what 
your timeline is? 



Permanent patches tend to be defined 
by geophysical template 

 
• Desert and tundra landscapes are defined and 

controlled by the geophysical template 
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Transient patches are often associated 
with disturbance 

• Forest landscapes are very much transient 
patch types which are altered or reset by 
disturbances 



Exotics can modify the basic 
patchwork by modifying homogenizing 

the environment and altering 
disturbance regimes 
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Patch Content Matters 

• Patches need to be viewed and managed as 
shades of gray and not as black and white 
 

• Many conservation biologists do not recognize 
the gradients of habitats and therefore do not 
focus on the importance of the matrix 
 
 









Matrix 
• Dominant patch type with the landscape (the 

background) 
 

– Recognized by relative area 
 

– Recognized as most connected element 
 

– Recognized as patch type controlling dynamics 







Two definitions 

matrix:  dominant patch type  
  unreserved portion of the landscape 
 
 
Matrix: 
  Land designation under the NWFP 



Why is the matrix important? 

 



Matrix is important because… 

• Controls the major functions of the landscape 
• Productivity 
• Hydrologic regulation 
• Habitat 

 

• In conservation biology the matrix has the ability to: 
• Provide the bulk of the habitat 
• Buffer the effectiveness of reserves, corridors, etc. 
• Controls the connectivity or movement of organisms 

(with either positive or negative consequences) 
 

 



My argument… 

• What we do in the matrix is more important in 
determining the success of a conservation 
strategy than the characteristics of a reserve 
system. 



Columbia River Gorge 
 

– Ends of the gorge 
 

– Profound example of natural and 
anthropomorphically influenced landscape 
 

– Great floods flowed over vista rock 
 

– Important passage for pre-modern and modern 
human beings 
 



3 things that influence 

• What is the pattern of the resources 
 

• The biota that utilize those sources and 
development communities which differ in 
form 
 

• Disturbance which continue to interact and 
change patches 
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