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Challenges researchers face

exercise: from the ecologist, collector, o 7 ‘
policy maker, or other downstream user e wama | © Sugmn . e Tom o T

L i N 5 LR 4
of data (e.g. collections), what issues e =R S AR
need to be addressed before applying ST R g P
your research methods? B AT i S wEh.
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o . ewesnRE S e Te e gl qias,
“ .3, A - i S a2 z% o .«
1. List three major challenges . "~ o
2. Actions, tools, and influence . . 1””‘%’/,
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Integrated Digitized Biocollections

Data lessons compiled - inspired by workshop

Georeferencing for Research Use of Museum Collections Data

Data mapped to standards
— supports use and re-use (e.g. Darwin Core DwC,
Ecological Metadata Language EML)
— standards help with data validation and cleaning
+ Data have issues
—  what are some you have experienced
— need to be addressed before applying research methods
—  keep raw data raw
—  track your changes
* Issues can be grouped
—  Taxonomic / Nomenclatural

A

) s - -
—  Locality / Place / Georef | — :
OC& 1 y / ace / eore erence m;:ﬂhw’s—uumwe-mm::.v m:
T . D t 4 533¢7312:3970-412.8190917752¢54899 inse
_ e S :
ime / Date e =
. . . . $73704d¢-0600-4565-9676-93¢71913123 inse
*  Data visualization is key e =
10 19890a21-b34d-457c-BaSe- 18193088 24cS inse
— 11 222770492009 -44e8-0477-131456321512 "
QGIS lessons ssis Lases e =
11 158bc3d9-0c374c90-Sc2c- 280048 28 inse
— Open Reﬁne + 15C78596-165b.-de4a-89724922182eabc3 nse

- R etc Carabidae (beetles) of California

*  For future data - use data standards



Integrated Digitized Biocollections

Synthesis of issues

evaluating the research fitness-for-use of these data

creating a list of data quality checks

e Timey-wimey stuff
o date issues like formats
e (Geography
o place name issues
o out of expected bounds
o missing metadata
e Taxonomy
taxon name issues®
concepts
authority files
parsing
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Research Ideas and Outcomes 4: 32449 "
'Workshop Report eviewed V1
hitps://dol.org/10.3897rc.4.¢32449 (17 Dec 2018) ®

Georeferencing for Research Use (GRU): An
integrated geospatial training paradigm for
biocollections researchers and data providers

v Katja C. Seltmann, Sara Lafia, Deborah L. Paul, Shelley A. James, David Bloom, Nelson Rios, Shari Ellis, Una
Farrell, Jessica Utrup, Michael Yost, Edward Davis, Rob Emery, Gary Motz, Julien Kimmig, Vaughn Shirey,
Emily Sandall, Daniel Park, Christopher Tyrrell, R. Sean Thackurdeen, Matthew Collins, Vincent O'Leary,
Heather Prestridge, Christopher Evelyn, Ben Nyberg

Abstract «

Georeferencing is the process of aligning a text description of a geographic location with a spatial location
based on a geographic coordinate system. Training aids are commonly created around the georeferencing
process to disseminate community standards and ideas, guide accurate georeferencing, inform users about
new tools, and help users evaluate existing geospatial data. The Georeferencing for Research Use (GRU)
workshop was implemented as a training aid that focused on the creation and research use of geospatial
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Grouping data issues

e time (date)
e |ocality
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Date and time issues

l
*

From a @HydralnABox interview: "People will

put anything and their dog in the date field. It's
absolutely astonishing."
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The date field (and others)

3. 0 has meaning

1. Order matters for dates dwc:eventDate | dwc:eventDate

1900-01-01 1900-01-01
— use yyyy-mm-dd 1900-04-01 1900-04-01
03-04-03 1903-04-03
What to do when you have 1901.08.17 TN
no value to share? 1901-08-17 1901-08-17

0

leave it blank 999

. 1903-05-02 1903-05-02
— avoid placeholder values Joba WE00 B 0E-0D
1903-05-02 1903-05-02




Season of observation / collection

1.

Does the date fit cM N
] dwc:eventDate dwc:scientificName
the Organlsm? 1900-01-01 calosoma semilaeve
1900-04-01 platynus brunneomarginatus
|S |'t an Outlier? 1903-04-03 calathus ruficollis ruficollis
1901-08-17 cicindela trifasciata sigmoidea
Or an error? 1901-08-17 cicindela trifasciata sigmoidea

cicindela senilis

cicindela senilis
1903-05-02 omus tularensis
1903-05-02 omus californicus
1903-05-02 omus tularensis
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Gene name errors are widespread in the @
scientific literature

Mark Ziemann', Yotam Eren'? and Assam El-Osta'"

a Percentage of papers with gene lists affected b Supplementary files with gene name errors per year
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Fig. 1 Prevalence of gene name errors in supplementary Excel files. a Percentage of published papers with supplementary gene lists in Excel files
affected by gene name errors. b Increase in gene name errors by year
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Taxonomic names

1. Check spatial bounds
for taxa

a. expected or not?

2. Check downloaded data

a. raw and tweaked
data comparison
needed

Top 5 Taxa
-Dicheirus piceus (menetries, 1843)

Il Bembidion

Il Dicheirus dilatatus dilatatus (dejean, 1809)

- Pterostichus

- Pterostichus lama (menetries, 1843)

-other

Sd

PH



What level of taxonomic determination is required
for your research question?

1. Remove records with undetermined, CN co
. d t t :dwc:scientificName dwc:taxonRank
Inae ’ emp y calosoma semilaeve species

2. Use dwc:taxonRank to remove data  Ptnus brunneomarginatus SHECES

. calathus ruficollis ruficollis subspecies
outside ranks needed carabidae family
. icindela trifasciata sigmoidea subspecies

3. Check raw and automated taxonomic . e coris =
names indet.

. omus tularensis species

4. Check endings - are they really the omus californicus species

n omus genus
Same: omus tularensis species

5. Check synonymies, decide which SIS e SHETIES

pterostichus lama (menetries, 1843) species

names to use




Got geopoints?

1. Map them
use layers to check
reasonableness
a. bounding boxes
b. habitat, terrain

3. look for outliers and
transpositions

4. Place could suggest
cultivated, port, or zoo
record
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WHAT Ti MBER OF DIGITS IN YOUR INFTES MEANS
Presence data or e ——
precise data? | JOURE RO DONG SorENG

285°N 806'W YOU'RE POINTING OUT A SPECIFIC CITY

1 H fi . £ 2852'N, 30.68°W YOURE POINTING OUT A NEIGHBORHOOD
. How fine-grained of a J375 Bosa | YOURE PONTNG 00T A SPEOFC

georeference do you SUBURBAN CUC-DE-SAC

28.5234°N, 80.6830°\J YOU'RE POINTING TO A PARTICULAR
need for your research

CORNER OF A HOUSE
uestion/model? 28.52345°N, 80.68309°U Xogogfgumrw S o R
9 ) ' DATOM INFORMATION, WE CAN'T TELL WHO

B bl YOURE. PONTING T0 LJALDO ON A PAGE

2. How many decimal
2852345TI8ZN. | sy CHECK OUT THIS SPECIFIC SPAND GRAIN!

places should make you 8068307457

suspect a data point? I3STHSTRISBIBN, | ELOMING PONT VARIBLES, 06 JOUVE
e 80.683071159265358°W | BULT A DATABASE To TRACK INDIVIDUAL

(fake precision) AOMS. N EXTHER CASE, PLEASE STOP

Coordinate Precision from xkcd https://xkcd.com/2170/
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Names for people, and in this case places

« Country names as
example

— check multiple values

— check for
abbreviations, etc.

Country

List

Family N

united k

united kindgom

united king

united kingdom (england)
united kingdom (scotland)
united kingdom (wales)
united kingdom [?]

united kingdom of great b

united kingdom?

v
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Time travel to love your past self e

use data standards

* Darwin Core (dwc)
« Ecological Metadata Language (EML)
« Best practices guide to georeferencing
* QGIS lesson for visualizing data to before analysis
e ...ask about more tools and resources at the
#datahelpdesk in the exhibit hall ™ gu aowe
W
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QGIS Natural History Collection Data Lesson £ ETHE
support of QGIS training for a workshop in October 2016. The link to the workshop agenda is here. This tutorial is for curations managers and ﬁk {

This tutorial was developed in
researchers who would like to perform spatial data visualization and analysis using Geographic Information Systems (GIS).




Collections Biodiversity Data - expected and emerging uses

Important Human Uses

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.

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

eeeeeeeeeeeeeeeeee

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.



ESAUSSEE Data Help Desk

Who we are and how to find us (in the exhibit hall)
Amber Budden, @aebudden, @DataONEorg, aebudden@nceas.ucsb.edu
Christina Alba, @botanic, christina.alba@botanicgardens.org

Christine Laney, @cmlaney, @NEON _sci, claney@battelleecology.org
Deborah Paul, @idbdeb, @idigbio, dpaul@fsu.edu

Dmitry Schigel, @dschigel, @GBIF, dschigel@gbif.org

Jeanette Clark, @sjeanetteclark, @ArticDataCltr, jclark@nceas.ucsb.edu

Karl Benedict, @kbene, @ESIPfed, kbene@unm.edu, president@esipfed.org
Kelsey Yule, @kmyule, biorepo.neonscience.org, kmyule@asu.edu

Kristin Vanderbilt, @vanderbik, @EDIgotdata, krvander@fiu.edu

Kyle Copas, @kylecopas, @GBIF, kcopas@gbif.org

Laura Brenskelle, @lbrensk, @idigbio, Ibrensk@ufl.edu

Margaret O'Brien @obrienmobb, @EDIgotdata, margaret.obrien@ucsb.edu
Megan Jones, @MeganAHJones, @NEON_sci, mjones01@battelleecology.org
Nico Franz, @taxonbytes, biorepo.neonscience.org, nico.franz@asu.edu
Rebekah Wallace, www.eddmaps.org, bekahwal@uga.edu

Stevan Earl, @StevanEarl, stevan.earl@asu.edu

William Michener, @DataONEorg, william.michener@gmail.com
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