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• What the Avian-Impact Offset Method 
(AIOM) is

• 4 Tools developed from the AIOM

• How the Tools are being used



Estimating offsets for avian displacement
effects of anthropogenic impacts

Wind SolarOil / Gas Roads



• The Avian – Impact Offset Method formula

available in Shaffer et al. 2019

• Tutorial (series of 4 PowerPoints)

available from jshaffer@usgs.gov

• Worksheets that serve as templates for different mitigation 
scenarios

available in Shaffer et al. 2019

• Decision Support Tools to guide the location for mitigation

available from chuck_loesch@fws.gov

4 Tools developed from Shaffer et al. 2019



Avian - Impact Offset Method

• A formula 

• that determines the displacement impact of

anthropogenic disturbances on grassland bird and

waterfowl pairs

• by calculating the number of hectares of

grasslands and wetlands that would be necessary

to support the displaced pairs
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Tool 1: the AIOM

4 Impact Metrics

1 Offset Metric

Impact Distance Linear distance for which energy infrastructure influences bird 
behavior

Impact Area Buffer zone; i.e., the spatial extent of habitat affected

Pre-Impact Density Number of birds per hectare; measured prior to impact

Percent 
Displacement 

Percent of birds displaced due to energy infrastructure

Offset Density Number of birds per hectare on offset habitat



Example of a 6-turbine wind farm in the Prairie Pothole Region

Impact Area (a) 

= # of wetlands

109 wetland basins

Impact Distance = 800 m

Pre-Impact Density (d1)

= #  pairs / wetland

1.82 duck pairs

Percent Displacement (r)  

= 18%

Impact Site

Computation of area needed to support 

displaced pairs of waterfowl
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Grassland Bird 
Displacement
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Waterfowl
Displacement



Conclusions from 

Displacement Research

Average 53% displacement

of breeding pairs (5-yr. post)

Average 18% displacement

of breeding pairs



Chestnut-collared Longspur
Calcarius ornatus

Clay-colored Sparrow
Spizella pallida

Upland Sandpiper
Bartramia longicauda

Bobolink
Dolichonyx oryzivorus

Savannah Sparrow
Passerculus sandwichensis

Grasshopper Sparrow
Ammodramus savannarum
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