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Rapidly expanding access 
to an enormous amount of 

digital biodiversity data 



Thompson et al. USGS 1999

Gaps and biases in occurrence 
data for species ranges

Taxonomic: Temporal:

Geographical:

Meyer et al. Ecology Letters 2016



Most collectors collect only once

Even those that collect a 
lot don’t collect 
everywhere:

singletons

Number of Anacardiaceae collected
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Taxonomic  focus varies among collectors: Number of 
Records by Family  

William T. Gillis, Jr. J. Richard Abbott
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Other ways collectors differ from each 
other



Other ways collectors differ from each 
other

Differences among collectors give rise to observed biases in occurrence data



Occupancy-detection models
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present at site
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Translating occupancy-detection 
framework to collections data context

• How do we define a site?

• What is the time scale of the sampling period?

• What counts as a single survey? 

• What is a non-detection event?

Answers to these questions are study specific! 

o a county or other defined locality 
o buffer around a given coordinate 
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Case study: Distribution of Schinus
terebinthifolia in Florida



logit(𝑝𝑝𝑖𝑖) = ε𝑖𝑖

Simple occupancy-detection model: 
Occupancy

random effect of county

Median of posterior distribution of ψ

Large uncertainty in estimates of occupancy

10 1

Posterior Distribution of Occupancy for 
Miami-Dade County

0 1

P(
ψ

)

median

95% credible interval

0 1



logit(𝑝𝑝𝑖𝑖) = ε𝑖𝑖 random effect of county

Median of posterior distribution of ψ
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Simple occupancy-detection model: 
Detectability

Large uncertainty in detectability when 
ignore collector behavior

Co
un

ty
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Collector data is messy

Constructing new R package 
collectR!

-automate cleaning of 
specimen data



Uncertainty in estimate of occupancy 
for model without collector behavior

Uncertainty in Estimate of Occupancy (sd)

No collector characteristics



Goal: Shrink uncertainty

Uncertainty in Estimate of Occupancy (sd)

No collector characteristics



Models that incorporate collector 
covariates shrink uncertainty in 

posterior 

Uncertainty in Estimate of Occupancy (sd)

Total Records Collected
Number of Counties Visited

Number of Years Active
Number of Anacardiaceae Collected

Number of Schinus Collected

Whether collector is a citizen scientist
Whether collector is part of a group

Months out of year collector is active

No collector characteristics

collector characteristics



Including collector behavior decreases uncertainty

0 0.20

Detectability = f(# of records)

No collector behavior:

0 1

Including collector behavior:

Co
lle

ct
or

s

Co
un

ty



Takeaway

• Accounting for collector behavior improves 
models 

• Standardizing collector name entry important
• Developing new R package -> collectR

Broad-scale efforts to standardize and clean collector 
covariates are a worthy investment to improve the efficacy 

of digital biodiversity data for modeling species’ ranges.
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