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Course description

This course enables participants to plan and implement biodiversity data mobilization efforts
effectively using accepted community standards. Its aim is to increase the volume, richness
and quality of the data published through the GBIF network. This course was first developed as
part of the Biodiversity Information for Development  (BID) programme funded by the European
Union.

Topics include:

¥ Project management

¥ Data capture

¥ Data management

¥ Data publishing

This course is comprised of video instruction paired with quizzes and practical exercises. When
offered as an onsite or virtual workshop, group work and social interaction are encouraged.

Audience
This course is designed for individuals who work as researchers or technicians in biodiversity
research or policy institutions. The instruction provided is particularly useful for those who have a
need or desire to plan mobilization projects and/or mobilize biodiversity information for their
respective institutions.

Prerequisites
1. Introduction to GBIF course

2. Additionally, to make best use of the activities around this course, the participants should possess
the following skills and knowledge:

! Basic skills in computer and internet use, and, in particular, in the use of spreadsheets.

! Basic knowledge about geography and biodiversity informatics: geography and mapping
concepts, basic taxonomy and nomenclature rules.

! Willingness to disseminate the knowledge learned in the workshop with partners and
collaborators in your project by adapting the biodiversity data mobilization training materials
to specific contexts and languages while maintaining their instructional value.

! A good command of English. While efforts are made to provide materials in other languages,
instruction/videos will be in English.

Learning objectives
¥ Learn key concepts (foundations) of biodiversity informatics, particular to biodiversity digital data

management.

¥ Receive an introduction to the Darwin Core Standard and its components.

¥ Learn to understand the different stages for planning a mobilization project and how to adapt
stages to a specific project.
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¥ Evaluate a data mobilization strategy to identify potential gaps, inefficiencies and pitfalls.

¥ Develop a data mobilization strategy customized to a given institutional framework.

¥ Learn to identify the types of data and how to best capture relevant information using best
practices, existing softwares, tools and techniques.

¥ Use software tools designed to facilitate biodiversity data capture to produce digital biodiversity
data from analogue sources.

¥ Learn data quality concepts and receive an introduction to tools used for standardizing data,
validating data, and cleaning data.

¥ Use software tools to evaluate the fitness-for-use of a biodiversity dataset

¥ Use software tools designed for (biodiversity) data cleaning.

¥ Learn the process of making biodiversity data freely available online, also known as data
publishing, utilizing GBIFÕs Integrated Publishing Toolkit (IPT).

¥ Define the publishable data types and subtypes (if any) for a biodiversity dataset.

¥ Use the GBIF IPT to publish biodiversity datasets using the appropriate extensions.

¥ Capacitate others in the planning, capture, management and publishing of biodiversity data.

Certification
Upon successful completion of the course and successful assessment of assignments (by trainers
and mentors), participants have the opportunity to receive an official certification in the form of an
Open Badge. See Assessment and Certification  for more details.

Files for download
All files for the course may be downloaded from this page. Or if you prefer, all files are linked
individually throughout the course as they occur in the curriculum. The video files are embedded
throughout the course, as well, and play from YouTube. Subtitles are available when playing from
YouTube for most videos. If you have difficulty accessing the embedded videos, please download the
mp4 files to play them locally on your computer.

Videos
The videos are narrated in English. Subtitles are not available for the downloaded videos.

Foundations1.zip  (73.7 MB)

Foundations2.zip  (90.2 MB)

Planning.zip  (51.3 MB)

Capture.zip  (63.1 MB)

Management.zip  (30.2 MB)

Publishing.zip  (77.9 MB)

Appendix-Data-Papers.zip  (97.5 MB)
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Exercise data
This compressed file  (ZIP 37.7 MB) contains the exercise data for all the use cases.

Exercise sheets
This compressed file  (ZIP 1.4 MB) contains the exercise sheets for all the use cases. The exercises
sheets are written in English and should be completed in English.

Foundations

!

This module includes instruction to ensure all participants are at the same level
before delving into the data mobilization topics. You will receive an introduction to
the language, terminology and definitions for some of the basic concepts, functions
and processes that you are going to be putting into use during the rest of the
course. You will also receive an introduction to data quality and learn the importance
of documentation. Lastly, you will be asked to install the OpenRefine software as
part of this module.

Terminology

Definitions

! In this video (12:02), you will review terminology used in this course. If you are
unable to watch the embedded video, you can download  it locally. (MP4 - 38.5 MB)

" Êhttps://www.youtube.com/watch?v=FZAF5Sy8Nsc  (YouTube video)

Software

!
In this video (05:58), you will review examples of the different types of applications
and software available in the world of biodiversity mobilization informatics. If you are
unable to watch the embedded video, you can download  it locally. (MP4 - 18.9 MB)

" Êhttps://www.youtube.com/watch?v=vYfDIgBBKXY  (YouTube video)

Structures

!
In this video (13:10), you will review the field and data types that hold data, the
structures that help to organize and protect that data and what these mean for the
integrity and security of your data. If you are unable to watch the embedded video,
you can download  it locally. (MP4 - 38.8 MB)

" Êhttps://www.youtube.com/watch?v=msnVbZvIy2E  (YouTube video)

Data quality

! In this video (12:26), you will review terminology used in this course. If you are
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unable to watch the embedded video, you can download  it locally. (MP4 - 44.5 MB)

" Êhttps://www.youtube.com/watch?v=5o7TcS2K7Cw  (YouTube video)

! Below you will find a selected reading from Arthur ChapmanÕs guide ÒPrinciples of
data qualityÓ. Full document , references and translations can be found on GBIF.org.

Before a detailed discussion on data quality and its application to
species-occurrence data can take place, there are a number of concepts
that need to be defined and described. These include the term data
quality itself, the terms accuracy and precision that are often misapplied,
and what we mean by primary species data and species-occurrence
data.

Species-occurrence data

Species-occurrence data is used here to include specimen label data
attached to specimens or lots housed in museums and herbaria,
observational data and environmental survey data. In general, the data
are what we term Òpoint-basedÓ, although line (transect data from
environmental surveys, collections along a river), polygon (observations
from within a defined area such as a national park) and grid data
(observations or survey records from a regular grid) are also included. In
general we are talking about georeferenced data Ð i.e. records with
geographic references that tie them to a particular place in space Ð
whether with a georeferenced coordinate (e.g. latitude and longitude,
UTM) or not (textual description of a locality, altitude, depth) Ð and time
(date, time of day).

In general the data are also tied to a taxonomic name, but unidentified
collections may also be included. The term has occasionally been used
interchangeably with the term Òprimary species dataÓ.

Primary species data

ÒPrimary species dataÓ is used to describe raw collection data and data
without any spatial attributes. It includes taxonomic and nomenclatural
data without spatial attributes, such as names, taxa and taxonomic
concepts without associated geographic references.

Accuracy and Precision

Accuracy and precision are regularly confused and the differences are
not generally understood.

Accuracy refers to the closeness of measured values, observations or
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estimates to the real or true value (or to a value that is accepted as being
true Ð for example, the coordinates of a survey control point).

Precision (or Resolution) can be divided into two main types. Statistical
precision is the closeness with which repeated observations conform to
themselves. They have nothing to do with their relationship to the true
value, and may have high precision, but low accuracy. Numerical
precision is the number of significant digits that an observation is
recorded in and has become far more obvious with the advent of
computers. For example a database may output a decimal
latitude/longitude record to 10 decimal places Ð i.e. ca .01 mm when in
reality the record has a resolution no greater than 10-100 m (3-4 decimal
places). This often leads to a false impression of both the resolution and
the accuracy.

These terms Ð accuracy and precision Ð can also be applied to non-
spatial data as well as to spatial data. For example, a collection may have
an identification to subspecies level (i.e. have high precision), but be the
wrong taxon (i.e. have low accuracy), or be identified only to Family level
(high accuracy, but low precision).

Data quality

Data quality is multidimensional, and involves data management,
modelling and analysis, quality control and assurance, storage and
presentation. As independently stated by Chrisman (1991) and Strong et
al. (1997), data quality is related to use and cannot be assessed
independently of the user. In a database, the data have no actual quality
or value (Dalcin 2004); they only have potential value that is realized only
when someone uses the data to do something useful. Information quality
relates to its ability to satisfy its customers and to meet customersÕ
needs (English 1999).

Redman (2001), suggested that for data to be fit for use they must be
accessible, accurate, timely, complete, consistent with other sources,
relevant, comprehensive, provide a proper level of detail, be easy to read
and easy to interpret.

One issue that a data custodian may need to consider is what may need
to be done with the database to increase its usability to a wider audience
(i.e. increase its potential use or relevance) and thus make it fit for a
wider range of purposes. There will be a trade off in this between the
increased usability and the amount of effort required to add extra
functionality and usability. This may require such things as atomizing
data fields, adding geo-referencing information, etc.
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Quality Assurance/ Quality Control

The difference between quality control and quality assurance is not
always clear. Taulbee (1996) makes the distinction between Quality
Control and Quality Assurance and stresses that one cannot exist
without the other if quality goals are to be met. She defines Quality
Control as a judgement of quality based on internal standards, processes
and procedures established to control and monitor quality; and Quality
Assurance as a judgement of quality based on standards external to the
process and is the reviewing of the activities and quality control
processes to insure that the final products meet predetermined
standards of quality.

In a more business-oriented approach, Redman (2001) defines Quality
Assurance as Òthose activities that are designed to produce defect-free
information products to meet the most important needs of the most
important customers, at the lowest possible costÓ.

How these terms are to be applied in practice is not clear, and in most
cases the terms seem to be largely used synonymously to describe the
overall practice of data quality management.

Uncertainty

Uncertainty may be thought of as a Òmeasure of the incompleteness of
oneÕs knowledge or information about an unknown quantity whose true
value could be established if a perfect measuring device were availableÓ
(Cullen and Frey 1999). Uncertainty is a property of the observerÕs
understanding of the data, and is more about the observer than the data
per se. There is always uncertainty in data; the difficulty is in recording,
understanding and visualizing that uncertainty so that others can also
understand it. Uncertainty is a key term in understanding risk and risk
assessment.

Error

Error encompasses both the imprecision of data and their inaccuracies.
There are many factors that contribute to error. Error is generally seen as
being either random or systematic. Random error tends to refer to
deviation from the true state in a random manner. Systematic error or
bias arises from a uniform shift in values and is sometimes described as
having Ôrelative accuracyÕ in the cartographic world (Chrisman 1991). In
determining Ôfitness for useÕ systematic error may be acceptable for
some applications, and unfit for others.

An example may be the use of a different geodetic datum1 Ð where, if
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used throughout the analysis, may not cause any major problems.
Problems will arise though where an analysis uses data from different
sources and with different biases Ð for example data sources that use
different geodetic datums, or where identifications may have been
carried out using an earlier version of a nomenclatural code.

ÒBecause error is inescapable, it should be recognized as a fundamental
dimension of dataÓ (Chrisman 1991). Only when error is included in a
representation of the data is it possible to answer questions about
limitations in the data, and even limitations in current knowledge. Known
errors in the three dimensions of space, attribute and time need to be
measured, calculated, recorded and documented.

Validation and Cleaning

Validation is a process used to determine if data are inaccurate,
incomplete, or unreasonable. The process may include format checks,
completeness checks, reasonableness checks, limit checks, review of
the data to identify outliers (geographic, statistical, temporal or
environmental) or other errors, and assessment of data by subject area
experts (e.g. taxonomic specialists). These processes usually result in
flagging, documenting and subsequent checking of suspect records.
Validation checks may also involve checking for compliance against
applicable standards, rules, and conventions. A key stage in data
validation and cleaning is to identify the root causes of the errors
detected and to focus on preventing those errors from re-occurring
(Redman 2001).

Data cleaning refers to the process of ÒfixingÓ errors in the data that
have been identified during the validation process. The term is
synonymous with Òdata cleansingÓ, although some use data cleansing to
encompass both data validation and data cleaning. It is important in the
data cleaning process that data is not inadvertently lost, and changes to
existing information be carried out very carefully. It is often better to
retain both the old (original data) and the new (corrected data) side by
side in the database so that if mistakes are made in the cleaning process,
the original information can be recovered.

Documentation

!
In this video (09:47), we will provide an overview of the importance of
documentation as it relates to data management and data publishing. You will learn
about data mapping, data relationships and metadata. If you are unable to watch the
embedded video, you can download  it locally. (MP4 - 29.2 MB)
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" Êhttps://www.youtube.com/watch?v=Z5-SYImGRGc  (YouTube video)

Digitization Workflows

!
This video (07:20) on Digitization Workflows identifies five clusters (or stages) in the
process of digitizing natural history collection objects using digital images, and
these stages can be easily adapted to other biodiversity data sources. If you are
unable to watch the embedded video, you can download  it locally. (MP4 - 26.8 MB)

" Êhttps://vimeo.com/120369455  (Vimeo video)

! As the video highlights, digitization protocols vary from institution to institution, but
it is essential that the chosen protocol is agreed, documented and respected.

We do not teach digitization, per se, during the workshop, as it can easily stand as a week-long course
on its own, instead we focus on basic introduction to biodiversity data capture. However, we want to
provide you with resources on digitization as we know many are interested in this.

There are many ways to organize digitization efforts and so digitization can seem daunting to begin
with. It is important to remember that in most cases someone else has already tried to digitize the
same types of specimens and objects that you are planning to. In this exercise we introduce you to
some practical digitization workflow resources to help get you started. These will also form the basis
for work we will do in the workshop on selecting, modifying and assessing workflows.

Some steps in the process may include:

¥ Pre-digitization curation and staging : This includes the preparation of the data source for the
digitization process, including the assignment of unique identifiers that will help to refer to the
source without error and to keep all derived information together.

¥ Image capture : This includes a fair amount of planning, not only on the image capture itself (e.g.
definition of the work sequence, selection of adequate hardware), but also on how and where the
images will be stored and handled.

¥ Image processing : This includes quality control, file conversion, etc.

¥ Electronic data capture : The core of the digitization process, includes capturing key information
in a database. The video highlights that the most common method of entering the information is
through a keyboard, but more and more institutions are turning to advanced data entry
technologies.

¥ Georeferencing : Geographical information is very important for biodiversity analysis, so
digitization projects should seek to extract the most accurate geographical information possible.

Integrated Digitized Biocollections ( iDigBio) is the coordination centre for the United States National
Resource for Advancing Digitization of Biodiversity Collections ( ADBC). They lead a nation-wide effort
to make data and images for millions of biological specimens available in a standard electronic format
for the research community, government agencies, students, educators, and the general public. They
have produced several videos that discuss the digitization process.

There are other videos in the iDigBio series that you may be interested in, if you wish to learn more
about specific workflows for different specimen types:

¥ ÒDigitizing Wet CollectionsÓ (4:34 mins) https://vimeo.com/ 120369690

¥ ÒImaging Workflows for the Digitization of Dry-preserved Vertebrate SpecimensÓ (7:25 mins)
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https://vimeo.com/ 160615629

¥ ÒDigitizing Herbarium SpecimensÓ (7:34 mins) https://vimeo.com/ 120369768

Software tools

! Review software tools used in biodiversity informatics

During the course activities, weÕll demonstrate and work with many different software tools related to
data digitization, data quality and transformation. You probably already use several of them in your
daily work.

Community trainers, mentors and former course participants have compiled a list with information
about biodiversity informatics software tools. It provides links for their main websites, a key facts and
a summary of strong and weak points.

Download Software-database-EN.xlsx . (23 KB)

When analysing biodiversity software that you have not used before, you need to consider how you
would adapt it for your purposes. You will find below a list with which you can start your evaluation.
They are inspired by the chapter Òcharacteristics of a good database solutionÓ of the GBIF manual
ÒInitiating a Digitisation ProjectÓ :

¥ Price : One of the most determining factors. Beware of other costs beyond the price of the
software license, such as hardware needed to run it, maintenance, upgrades, and the expertise to
run it.

¥ Functionality : You need to have clarity on what do you expect the software to achieve, and make
sure it does it efficiently. Do not get distracted by additional functionality that can make the
software more complex unnecessarily.

¥ Stability : Some solutions have been in the market for long and are supported by solid institutions
or companies are more likely to be bug-free and/or have good systems in place to solve any
issues arising. It will also make more likely to be updated and ported to more modern operating
systems.

¥ Scalability : Some software performs very well when demoed out-of-the-box, but its
performance degrades after some time or when using them with larger amounts of data or when
several users access it simultaneously. Check the opinions of other users online.

¥ Integration : Make sure that the software accepts and produces the data formats that you use
and need. Data transformation is a time consuming task.

¥ Language support : it is essential that everyone using the software can understand its interface,
and the documentation that will make possible its use.

¥ Documentation and technical support : make sure to explore the existing documentation and
support mechanisms. You can be sure that at some point you will need it.

¥ Learning curve : Some software may require specific training to learn how to use it, while others
are more intuitive and can be learned while using them, supported by in-line help systems.

Install OpenRefine

! Install software required for activities later in the course
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OpenRefine is a tool with a set of features for working with tabular data that improves the overall
quality of a dataset. It is an application that runs on your own computer as a small web server, and in
order to use it your web browser should point at that web server. So, think of OpenRefine as a
personal and private web application.

We will use OpenRefine during the data mobilization portion of the course, especially during the
practical exercises. It will be necessary to install OpenRefine on your laptop. If you are a skilled
computer user, you can follow these steps to install the software on your computer. If you are not
confident, please ask for help. Refer to the OpenRefine download page  for more details.

# Administrative passwords may be required to install software.

Installation Requirements

1. Linux users only: Java JRE installed.

2. Google Chrome, Microsoft Edge or Mozilla Firefox installed. Internet Explorer is not supported.

!
The latest stable release is OpenRefine 3.4.1, released on September 24, 2020.
Detailed installation instructions are available at https://docs.openrefine.org/
manual/ installing/ .

Installation on MS Windows

1. Download the Windows kit with embedded Java . Choose to save the file rather than open it.

2. Find the downloaded file. Right click it, and choose "Extract allÉ". Unzip, and double-click on
openrefine.exe or refine.bat if the former does not work.

3. A command window will appear (donÕt close it) and soon after a new web browser window will
show the application.

"  Detailed instructions for MS Windows (click to expand)

1.
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Download the Windows kit with embedded Java . Choose to save the file rather than open it.

2.

Find the file you downloaded. Right click it, and choose "Extract AllÉ"

3.

Click "Extract"

4.

Find the extracted files. Optionally, right click "openrefine" and choose "Send to #  Desktop
(create shortcut)" to create a shortcut on your desktop. Then double click "openrefine"

5.
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A black console window opens, and a short time later the browser opens. OpenRefine is now
ready to use.

Installation on Mac

1. Download the Mac kit .

2. Download, open, drag icon into the Applications folder. You do not need to install Java separately.

3. Double click on it and a new web browser window will show the application.

"  Detailed instructions for Mac (click to expand)

1.

Download the Mac kit , and choose to open it.

2.
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A warning is shown. Click "OK".

3.

Open System Preferences.

4.
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Open Security & Privacy

5.

Choose "Open Anyway" at the bottom.

6.
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Choose "Open"

7.

Finally, the application archive is opened! Drag it to your Applications folder.

8.

15



Double-click the OpenRefine icon. Another security warning appears!

9.

Go back to "Security & Privacy" and click "Open Anyway" Ñ again.

10.
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(To avoid these warnings, the OpenRefine developers would need to pay Apple.)

Click "Open".

11.

Finally! The application is running.
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Installation on Linux

1. Download the Linux kit .

2. Download, extract, then type ./refine to start. This requires Java to be installed on your computer.

"  Detailed instructions for Linux (click to expand)

These instructions are for KDE (e.g. Kubuntu, SuSE), but the process is similar for Gnome (e.g.
Ubuntu, Red Hat, CentOS).

1.

Download the Linux kit . Open it.

2.

Click "Extract" to unpack the downloaded application.

3.
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Choose a suitable place. I also selected "Open destination folder after extraction" and "Close Ark
after extraction"

4.

Right click "refine" and choose "Run in Konsole". This is needed so you can safely exit
OpenRefine later, by closing the Konsole window.

5.

Confirm that you wish to execute the downloaded application.
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6.

OpenRefine is now running.

Foundations review

! Quiz yourself on the concepts learned in this section.

1. For the given statement, input the correct term (database, database language, database
program)

! combines and presents functions and features for manipulating data, together in a
unified interface
____________________

! structured and organized collection of data and/or information held on a computer
____________

! the way by which a human communicates with a computer
_____________________

2. If you open a data file and see the following, what would you suspect is the issue?

!tre, ou ne pas !tre, c!est l! la question.

$ Nothing

$ It is corrupt

$ The wrong encoding was used to open the file

$ The sender used a weird font

3. For the given software, input the type of software (data capture, data management, data
cleaning, data publishing).

! Integrated Publishing Toolkit (IPT)
___________________

! Specify
________________ AND ___________________

! iNaturalist
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________________

! OpenRefine
_________________

4. For the given example, input the correct data type (binary, boolean, float, integer, long
integer, text, unstructured text)

! 1236975
________________

! 01101111
__________

! We walked 5 miles down the road west from the post office in the center of town. We
then went 2 miles north on a dirt path to the river. Then we continued west along the
river for another 5 miles.
_____________________

! 1024
___________

! 29.0
_________

! Yes/No
___________

! 6 rabbits were observed
________

5. Which of these terms describes a "field/column name"?

$ Assigned

$ Descriptive

$ Identifying

$ Readable

$ Unique

$ User-interface

6. Which of these terms describes a "field label"?

$ Assigned

$ Descriptive

$ Identifying

$ Readable

$ Unique

$ User-interface

7. For each statement, input the correct structure (row, column, table)

! All data refers to a SINGLE concept.
_________

! An attribute has the SAME field/data type for every record.
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__________

! Attributes of a record ALWAYS stay together.
_______

8. Who determines the fitness for use of your data?

$ The museum or department director

$ The users of the data for research or education

$ The collector of the data in the field

$ The person entering the data into the database

9. For the given statements, input the matching image. (A, B, C, D)

! High accuracy, low precision
_____

! Low accuracy, high precision
_____

! High accuracy, high precision
_____

! Low accuracy, low precision
_____

10. Identify the data relationships where Dataset B needs to be merged into Dataset A (0:1, 1:0,
1:1, 1:°, °:1, °:°). Not all the relationships are used.

! Collector field exists in both dataset A and B
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_______

! Country field only exists in dataset B
_______

! Name field exists in dataset A, but dataset B contains First Name and Last Name fields
_______

! ID field exists in both dataset A and B
_______

! Elevation exists in dataset A, but not in dataset B
_______

! Date exists in dataset A, but Day, Month, and Year are separate fields in dataset B
_______

11. Metadata is important because (select the TRUE statements):

$ it allows users to determine if a dataset is fit for their use.

$ it allows you to share exact coordinates for each occurrence.

$ it allows you to know under which legal terms the reuse of data is permitted.

$ it also applies to all supplemental and associated materials, including images, video, and
other media.

$ it allows you know about the institutionÕs next exhibition/opening hours.

Use Case I - Herbarium Specimens

! Familiarize yourself with the use case scenario.

Use Case I is a practice use case for the planning, data capture, data management and data
publishing modules. It is recommended that you download the exercise sheet  (MS Word 345 KB) so
that you can make notes as you work through the exercises. A suggested solution will be provided in
the solution appendix. Use Case I is not graded.

Scenario
A Data Mobilization Project in a Regional Herbarium
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Eriocaulon bilobatum Morong  collected in Guatemala by Rapid Reference Collection (RRC) | Field Museum
of Natural History - Keller Action Science Center (licensed under CC-BY-NC 4.0 )

This narrative was developed as a basis for practical exercises in the biodiversity data mobilization
course and the exercise concept and content was developed by Alberto González-Talaván, Néstor
Beltrán, Nicolas Noé, Sharon Grant. The data are from a real dataset, but have been modified for the
purposes of these exercises. It is a fictionalized scenario and is meant only for instructional purposes.

Description

The University of White Plains is a well recognized tertiary education institution in Guatemala and a
national reference for biodiversity research. The Plant Biology Department keeps a medium-size
herbarium containing approximately 80,000 specimens collected in and around the local region and
dating from the mid-20th century to the present. The collection includes important specimens
including types and endemics.

Currently, the care of the collection is assigned to the Professor of Plant Systematics, who performs
curatorial tasks as well as their regular research and teaching work. The Departmental Admin is
responsible for day-to-day administrative tasks for the herbarium such as purchasing consumables
including paper and labels. Faculty staff and students collaborating within the department
occasionally work on and update the identifications on the specimens and there are two retired
botanists who regularly volunteer in the collection assisting the Professor to prepare loans.

The University already has an online search for its library collections which is maintained by the
UniversityÕs central web-team on externally hosted servers. No natural history specimens are
currently served via this platform.

The Head of the Plant Biology Department has recently secured a 50,000USD, two year grant to
image and publish the botanical collections information online. The team wants to use this
opportunity to establish a permanent digitization and publishing protocol that will give higher visibility
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to the herbarium and continue attracting funding.

Data collection

The herbarium comprises approximately 80,000 specimens collected from 1960 to 2015 concentrated
mainly in the biodiversity hot spot %Ñ%Short Mountain National Park. The collection is still growing as a
result of exchanges, donations and several active research projects. For each specimen, information
about collector, time, date, location and taxonomy are documented. So far no quality control
measures have been carried out on the data and there has been no systematic imaging of specimens.

Dataset description

The professor has a simple non-relational database on his computer which serves as an index of
many but not all specimens. Any images of the specimens that exist are held locally by the individual
researchers that took them.

Exercises
The individual exercises for this use case are located in the corresponding modules.

Planning

Exercise 1a-c

Data capture

Exercise 2
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