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1. Introduction
The Georeferencing Calculator (Wieczorek & Wieczorek 2020)  described in this document is a tool
created to aid in the georeferencing  of descriptive localities  such as those found in museum-based
natural history collections. It was originally designed for the Mammal Networked Information
System (MaNIS) and has been widely adopted in other large-scale collaborative georeferencing
projects to supplement semi-automated georeferencing tools. The application makes calculations
using the theory given in Georeferencing Best Practices (Chapman & Wieczorek 2020) , derived from
the earlier MaNIS/HerpNET/ORNIS Georeferencing Guidelines (Wieczorek 2001) , and The point-
radius method for georeferencing locality descriptions and calculating associated uncertainty
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(Wieczorek et al. 2004) . Specific methods for calculating a wide variety of examples of the distinct
locality types are given in Georeferencing Quick Reference Guide (Zermoglio et al. 2020) .

Underlined terms throughout this document (e.g. accuracy ) link to definitions in the Glossary  (the
same glossary of terms used in Georeferencing Best Practices , while terms in italics (e.g. Input
Latitude ) refer to fields and/or labels in the Calculator. Darwin Core  terms are displayed in
monospace (e.g. georeferenceRemarks) in all GBIF digital documentation and link to the definitions
maintained by Biodiversity Information Standards (TDWG) in the approved List of Darwin Core
terms .

2. Running the Calculator
The Georeferencing Calculator  uses JavaScript and runs in a browser. The latest version can be
initiated here , or it can be downloaded in a .zip or .tar.gz archive from the releases page of the
Calculator GitHub repository , unzipped to a convenient location and run in a browser by opening the
file gc.html. Problems encountered with the Calculator should be entered as issues in the GitHub
repository issue tracker  and should include the version identifier, which can be found in the lower
right-hand corner of the Calculator (see Figure 1 ). When the Calculator is opened it should appear as
shown in Figure 1 .

Figure 1. Screen image of the Georeferencing Calculator when it first opens, showing the language selection
drop-down, the Locality Type  drop-down box to initiate a georeference calculation, the Distance Converter, and
the Scale Converter.
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3. Basic Workflow
The Georeferencing Calculator (Wieczorek & Wieczorek 2020)  is designed to prompt the user only
for what is needed to georeference  based on the Locality Type  selected. The steps in the basic
workflow are:

1. Choose the language for the Calculator.

2. Select the locality type  that best matches the descriptive locality  for the georeference. The
interface will add all of the fields necessary to calculate the georeference.

3. Make selections and fill in all of the parameters shown. Refer to the Glossary  and Georeferencing
Concepts  in the Georeferencing Quick Reference Guide (Zermoglio et al. 2020)  to get a
description of what each parameter means.

4. Click on the Calculate  button to calculate the results.

5. Enter the metadata for the person who is georeferencing and the protocol  being used.

6. Click on the Copy button to put the results on the system clipboard.

7. Paste the results where the georeference will be stored.

8. Repeat for the next calculation. Note that the values for parameters chosen in one calculation will
remain in the text and drop-down boxes and thus carry over to the next calculation whenever
possible.

4. Citation and Documentation
Any time the Georeferencing Calculator (Wieczorek & Wieczorek 2020)  is used, the georeferencer
should record its use.

If the Darwin Core  standard is used to record Calculator output, the Calculator version and the date
of use should be recorded in the field georeferenceSources. The following format should be used:

Wieczorek C & J Wieczorek (yyyy). Georeferencing Calculator, version [yyyymmdd(language)].
Available: http://georeferencing.org/georefcalculator/gc.html . Accessed [yyyy-mm-dd].

For example

Wieczorek C & J Wieczorek (2020) Georeferencing Calculator, version 20191217en. Available:
http://georeferencing.org/georefcalculator/gc.html . Accessed 2020-01-28.

The version and language of the Calculator can be found in the lower left-hand corner of the
calculator.

If the Darwin Core standard is not used to record calculator output, the georeferencer should record
this citation in a suitable field in the database of choice and in any written documentation or notes
for future georeferencing efforts.
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5. Detailed Workflow

Step 1: Choose a Language
Click on the drop-down in the upper left-hand corner of the Calculator  to choose the language for
the interface. When the list is expanded, the application should appear as in Figure 2 .

! The number format always uses the full stop '.' as the decimal indicator (e.g. 2.5 for
the number halfway between 2 and 3), regardless of the selected language.

Figure 2. Step 1: Choose a language. The Calculator with the five language options showing after opening the
Language drop-down list.

Step 2: Choose a Locality Type
Click on the Locality Type  drop-down to expand the list. When the list is expanded, the application
should appear as in Figure 3 .
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