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Challenges researchers face
exercise: from the ecologist, collector, 
policy maker, or other downstream user 
of data (e.g. collections), what issues 
need to be addressed before applying 
your research methods?

1. List three major challenges
2. Actions, tools, and influence
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•
– supports use and re-use (e.g. Darwin Core DwC, 

Ecological Metadata Language EML)
– standards help with data validation and cleaning

•
– what are some you have experienced
– need to be addressed before applying research methods
– keep raw data raw
– track your changes

•
– Taxonomic / Nomenclatural
– Locality / Place / Georeference
– Time / Date

•
– QGIS lessons
– Open Refine
– R, etc.

•
Carabidae (beetles) of California
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Synthesis of issues
evaluating the research fitness-for-use of these data
creating a list of data quality checks

● Timey-wimey stuff
○ date issues like formats

● Geography
○ place name issues
○ out of expected bounds
○ missing metadata

● Taxonomy
○ taxon name issues*
○ concepts
○ authority files
○ parsing

doi: 10.3897/rio.4.e32449
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Grouping data issues
● time (date)
● locality
● place
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1.
– use yyyy-mm-dd

2.

– leave it blank
– avoid placeholder values

3.
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1.

2.
3.
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1.

a. expected or not?
2.

a. raw and tweaked 
data comparison 
needed
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1.

2.

3.

4.

5.
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1.
2.

a. bounding boxes
b. habitat, terrain

3.

4.
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1.

2.

Coordinate Precision from xkcd https://xkcd.com/2170/

https://xkcd.com/2170/


16

•

– check multiple values
– check for 

abbreviations, etc.
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•
•
•
•
•



● Evolutionary medicine,
● Disease discovery, tracking, and treatment
● Food security, 
● Biodiversity conservation and sustainability, 
● Computation,
● Design, 
● Evolution and justice, 
● Development of new types of biodiversity 

theories that accommodate newly emerging 
data streams.

● Supplementing existing datasets with digital 
layers to enhance niche and species distribution 
modeling,

● Use of 3D/CT data for generating and testing new 
hypotheses,

● Implementation of convolutional neural networks 
(CNN) and deep learning in the analysis of 
image,

● Data for taxonomic determination and specimen 
curation, 

● Delineation of traits in specimen images, 
● Determination and identification to genus or 

species from, sediment-deposited pollen grains.

Important Human Uses Emerging Research Angles

Nelson G, Ellis S. 2018. The history and impact of digitization and digital data mobilization 
on biodiversity research. Philosophical Transactions of the Royal Society B Volume 374 
Issue 1763 https://doi.org/10.1098/rstb.2017.0391
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