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Why are spatial models important?

• Spatial information on biological value, threats, and cost are useful 
for prioritizing landscapes for conservation action
• Relationships identified by models provide direction for specific 

conservation actions such as protection, restoration, and 
enhancement



Example

• Wilson et al. (2005) defined vulnerability as having 3 dimensions:
• Exposure= probability of threatening process
• Intensity = magnitude threatening process
• Impact = potential biological loss

Future Total Grassland Loss
(Intensity)

Future Proportion Grassland Loss 
(Exposure)

CCLO Abundance Ebird
(Impact)



Prioritize to meet your strategy!

Maximize 
Gains

Minimize 
Loss

• Incorporate cost to optimize return on investment



Conservation planning



Conservation planning

• Do we have models of biological value?
• Sather et al. 
• Fink et al. 
• Robinson et al.
• Niemuth et al.
• Pavlacky et al.
• Fields et al.
• Fedy et al.
• Etc.



What have other done?

• Western Invasive Species Council developed a weighted 
average of three cheatgrass models to serve as a threat layer to 
better prioritize conservation actions.



How did they do it?

• Assign weights to pixel values. 
• A model’s pixel is weighted less if it is further from the ensemble’s 

mean pixel value, and weighted more if closer.





Proof of concept: Sprague’s Pipit

Source Model Prediction Y~ Source Landcover 
data

Landscape 
scales

Resolution Spatial Extent

Sather et al. Random 
Forest

Occurrence Multiple 
(2007-2012)

ACI/NLCD 1-10000 m 160 m Breeding Range

Fink et al. adaSTEM Occurrence eBird (2019) FAO 1500 m ~3 km Breeding Range

Robinson et al. Boosted 
Regression 
Tree

Density Multiple 
(2009-2019)

ACI 800 m-
4000 m

800 m PPR - Canada

Niemuth et al. GLMM Occurrence BBS Stop 
(2005-2011)

NLCD 1200 m 30 m <MT, ND, SD

Fields et al. GLMM Density BBS Stop 
(2008-2016)

NLCD 1600 m 30 m <MT, ND, SD



Some decisions we had to make…

• Common projection & snap
• Transform density to binomial : 1-Exp(density*-1)
• If occurrence < 1; divide by max value
• Process each model at native resolution/extent
• Process composites using maximum extent and minimum resolution

a Royle, J. A., and J. D. Nichols. 2003. Estimating abundance from repeated presence-absence data or point counts. Ecology 84:777-790. https://doi.org/10.1890/0012-9658(2003)084[0777:EAFRPA]2.0.CO;2

https://doi.org/10.1890/0012-9658(2003)084%5b0777:EAFRPA%5d2.0.CO;2


Fink et al. (eBird) Sather et al. Niemuth et al.
Robinson et al. – Canada
Fields et al. – US 



Next steps

• Incorporate models 
from Fedy et al. and 
BCR.
• Rerun analyses for 

SPPI, BAIS, CCLO, 
TBLO.
• Make outputs & 

processing scripts 
publicly available
• Update when 

necessary
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