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Abstract

A new online tool for georeferencing specimen records has been developed through the

Natural Science Collections Facility (NSCF) in South Africa to address the need for rapid,

high quality georeferencing of specimen collections in the region (Fig. 1). A dataset of

specimen  records  with  Darwin  Core  fields  dwc:scientificName,  dwc:country,  optional

dwc:stateProvince, dwc:locality or dwc:verbatimLocality, optional dwc:recordedBy, and a

record identifier such as dwc:occurrenceID (see dwc.tdwg.org/terms for definitions) is first

uploaded  into  the  tool  and  a  team of georeferencers  then  work  to  georeference  the

dataset. Fuzzy string matching is used to group similar locality strings and to search for

potential  matching  georeferences  from  a  georeference  database.  The  tool  aims  to

improve efficiency by storing georeferenced localities so that they can be reused when

the same locality is encountered again in other datasets. Thus, a locality only needs to be

georeferenced once, and that georeference is reused for any other permutations of that

locality  string. A georeference  includes the  most important metadata  from the  Darwin

Core standard: a measure of uncertainty, dwc:georeferenceDate, dwc:georeferencedBy,

dwc:georeferenceProtocol,  dwc:georeferenceSources,  and  the  all  too  often  neglected

dwc:geodeticDatum. dwc:georeferencedByID is included for recording the ORCID iD of

the  georeferencer to  facilitate  attribution  further down the  data  publication  pipeline. In

theory, the  process of georeferencing  should  become  more  efficient with  time  as the

georeference database grows. The georeferencing process is gamified by showing each

georeferencer their own numbers of georeferenced records as they work, and they can

see activity of fellow georeferencers as the dataset statistics update in real time. Dataset

owners  can  also  see  overall  progress  with  the  dataset  and  numbers  of  records

georeferenced by each team member, which may be useful for management purposes.

Once a dataset is completed, it is downloaded with the new georeferences so these can

be incorporated back into the original source database. 

Within  the landscape of currently available  georeferencing tools the system presented

here is specifically placed to facilitate the management of the georeferencing process for

a dataset by a team of georeferencers. The georeferencing workflow still  requires a full

suite of tools for finding coordinates for localities, such as a GIS, gazetteers and online
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resources, as well as a specific georeferencing protocol. It essentially replaces the use of

spreadsheets for doing georeferencing, or doing georeferences directly in  a  collection

database,  which  can  be  inefficient.  Related  to  this,  it  includes  a  quality  assurance

process  whereby  georeferences  are  checked  for  correctness  and  adherence  to  the

protocol being used, and for identifying geographic and environmental outliers for each

species  within  the  dataset.  In  this  way  the  tool  supports  current workflows  and  best

practices  for  georeferencing  (e.g.  Chapman  and  Wieczorek  (2020),  Zermoglio  et  al.

(2020)). The technology stack includes Firebase as the primary database, ElasticSearch

for  fuzzy  string  matching,  and  the  user  interface  is  built  with  the  modern  Javascript

framework Svelte. The tool  has been in use by the NSCF since April  2021 after being

populated with  approximately 300 000 existing georeferences for southern Africa from

various  sources,  including  the  South  African  National  Biodiversity  Institute  (SANBI)

Gazetteer and several  collections databases. While  initial  emphasis in  developing the

tool has focussed on southern Africa, the tool can be extended to other regions easily.

Please contact data@nscf.org.za for further information. 
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Figure 1.  

The user interface for the georeferencing tool, showing:

1. a group of similar localities to be georeferenced,

2. possible matching georeferences based on fuzzy string matching,

3. locality, coordinates, and metadata fields for a selected georeference or for creating a

new georeference to use for the localities in 1, and

4. realtime statistics for the current dataset.
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