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Summary

• Most bird species are sensitive to habitat degradation.

• Some species are more sensitive than others.

• Sensitive species are absent or rare in degraded habitats. 

• Large data sets provide opportunities for quantifying species’ sensitivities.

• Bird species assemblages are excellent indicators of ecosystem health.

• Rigorous analysis of bird assemblages can guide effective habitat management.

Premises:

Conclusions/Applications:
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Gnass Giese et al. (2015)



Wild Rivers Legacy Forest



Sensitivity of Wisconsin Forest Birds

Which species are sensitive to forest habitat loss/degradation?



Sensitivity of Wisconsin Forest Birds

949 points sampled with same field method (10 minute point count)



Sensitivity of Wisconsin Forest Birds

% Natural Land

% Cropland

% Silviculture/agriculture 

Variables are combined into a single “human footprint” gradient
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SPECIES (BIOTIC) RESPONSE FUNCTIONS

Frequency (probability) of occurrence is plotted across the “human footprint” gradient
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These responses can be described by a 3 parameter function (µ, σ, h).



SPECIES (BIOTIC) RESPONSE FUNCTIONS



A quantitative indicator based on explicit stress-response relationships

INDEX OF ECOLOGICAL CONDITION (IEC)

1. Define an environmental reference gradient (stressor)  
• Scale from 0 (poorest condition) to 10 (best or ideal condition)

2. Quantify species’ responses to the gradient (3 parameter function)
• Estimate parameters for each species 

3. Given the species’ functions, estimate IEC values for new sites 
• Use maximum likelihood algorithm based on biotic response functions

• IEC value ranges from 0 (poorest condition) to 10 (best condition), similar to reference gradient 
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ESTIMATING IEC VALUES
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Presence/abundance of Species A will contribute to higher IEC.

Presence/abundance of Species B will contribute to lower IEC.



Why Measure Ecosystem Health?

U.S. Air Force

Identify priorities

Set conservation targets

Protect critical sites
Promote sustainable resource use

Assess outcomes



Opportunities from Big Data

Anich 2017

https://ebird.org/atlaswi/news/summary-of-2017-atlas-point-counts


Opportunities from Big Data

Anich 2017

Which points are minimally degraded?

Which points are degraded?

https://ebird.org/atlaswi/news/summary-of-2017-atlas-point-counts


Opportunities from Big Data
Create a “toolbox” of species’ responses to habitat/landscape degradation.



What about the gradient?

Specific stressors or specific regions may be of interest.  



Geographic coverage



Geographic coverage
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