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Coordinate errors and uneven 

sampling in Biodiversity data:  
 

speciesgeocodeR and sampbias 



GBIF > 700 M records 

Species distribution data – a revolution 
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Common coordinate errors 

• Invalid or missing  

• Zeros 

• Seas 

• Country centroids 

• Capitals 

• Institutions 

• Wrong country  

• Outliers 

• Urban areas 



Example from the coffee family (Rubiaceae) 

Maldonado et al. (2015) 



Example from the coffee family (Rubiaceae) 

~10,000 records & 121 species 

Maldonado et al. (2015) 



What to do? 

•Filtering 

 

•Expert opinion 

 

•Automated cleaning 

 



speciesgeocodeR 

•Automatically flag suspicious 

records + easy visualization 

 

•Biodiversity institutions (6,000 soon 

11,000) 

 

Töpel, Zizka et al. 2016, 

https://github.com/azizka/speciesgeocodeR 



Workflow 

https://github.com/azizka/speciesgeocodeR 



Visualization 



Shiny app 

https://azizka.shinyapps.io/CoordinateCleaner/ 
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Geographic features and sampling 

•Roads 

•Cities 

•Airports 

•Rivers 

 Sampling 

increases with 

accessibility 



sampbias 

•Relation between anthropogenic 

geographic features and 

occurrence records 

 

•Based on gazetteers and frequency 

distributions of distances 
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How does it work? 

Minimum distance 

Gazetteer (e.g. streets) Occurrences 

Observed distribution Expected distribution Observed distribution 



How does it work? 

 



Workflow 



Visualization 



Shiny app 

https://azizka.shinyapps.io/sampbias/ 



Summary 

•Dataset specific 

•Compare effect 

of geographical 

features 

•Mathematically 

sound 

•Easy to use 

 

•Only exponential 

bias 

•Multi-species 

datasets 

•Dependent on 

gazetteers 

•Computationally 

expensive 

 

+ – 



Tack så mycket! 

(BETA) 

“Late again! … 

This better be 

good!” 



Tack så mycket! 

http://antonelli-lab.net/resources.php 

https://cran.rstudio.com/web/packages/speciesgeocodeR/ 

https://github.com/azizka/speciesgeocodeR 

https://github.com/azizka/sampbias 
 

(BETA) 


