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Summary

The Global Biodiversity Information Facility (GBIF) is an international network established
to provide open access to biodiversity data from around the world. The vision for GBIF is
‘A world in which the best possible biodiversity data underpins research, policy and
decisions.’ Established in 2001, GBIF now delivers over 2.5 billion species occurrence
records globally, including over 13 million records for New Zealand.

GBIF provides a rich, standards-based infrastructure for mobilising and accessing species
occurrence data. This infrastructure includes, for example:

e harvesting processes that integrate and validate data from over 90,000 data sets
globally

e web services that can be used to access and publish data

e web-based software (the Internet Publishing Toolkit — IPT) to assist data holders
publish their data (e.g. through assisting with metadata creation and data
mapping)

e online training and learning resources, manuals, and guidelines

e hosted solutions for establishing national or community portals (hosted portals
and living atlases) and data publishing (hosted-IPT).

New Zealand has been a participant in GBIF since 2001 but only recently established a web
portal (www.gbif.org.nz) and a hosted-IPT instance to assist New Zealand-based data

holders (ipt.gbif.org.nz).

Regional council species occurrence data

Twenty-seven exemplar species occurrence data sets were provided by regional council
staff to assess for compatibility with GBIF and the requisite data standards (e.g. Darwin
Core, Ecological Metadata Language). All the data sets were found to be compatible with
the data standards utilised by GBIF and would be appropriate to be published to GBIF.
Two generic issues, which could affect the long-term integrity of data, were found across
multiple data sets: the lack of persistent unique identifiers, and reliance on vernacular
names for recording taxon identifications.

A survey of regional council staff identified several frequently encountered difficulties for
these staff associated with species occurrence data. These included issues associated with
the discovery and accessing of existing data, and reformatting and integrating data sets,
through to sharing data sets with other parties. Nearly all these difficulties could be
addressed by integrating GBIF with regional council information systems or processes.

Key recommendation

Regional councils should adopt GBIF as a primary means of preparing, sharing, and
accessing publicly available species occurrence data.


http://www.gbif.org.nz/
https://ipt.gbif.org.nz/




1 Introduction

Regional councils collect biodiversity and biosecurity data under the Resource
Management Act 1991 and Biosecurity Act 1993. This role for regional councils has
expanded under recently released national policy statements for freshwater management
and indigenous biodiversity. In the future, biodiversity and biosecurity management will
require regional councils to collaborate closely with other organisations and groups in the
development of standardised surveillance and monitoring methods, data management,
and data sharing.

Increasingly, the need for biodiversity and biosecurity data to be collected, managed, and
accessible in standardised ways has been recognised to ensure its quality and allow it to
be federated to inform national policy development and state of the environment
monitoring (e.g. see Goals 4.1 & 4.2, Te Mana o te Taio — Aotearoa New Zealand
Biodiversity Strategy). The Parliamentary Commissioner for the Environment recognises
these needs in their reports on the national state of the environment reporting
programme and pest plants, as do the regional councils, as evidenced in a Te Uru Kahika |
Regional and Unitary Councils Aotearoa think piece on biodiversity and the role of
regional councils." Work is underway to build consensus among central and regional
government agencies to develop indicators and national scale datasets that will inform
progress towards multiple environmental and social outcomes, and focus investment on
monitoring and data collection.

New Zealand is not unique in the need to access to biological data in a timely,
coordinated and standardised manner. Internationally this has seen the development of
standards bodies (e.g., Biodiversity Information Standards®) and various initiatives to
federate data at different regional scales (e.g., the Atlas of Living Australia®). More
recently, the Global Biodiversity Information Facility (GBIF) has emerged as a global
biodiversity data infrastructure that is supported by many of the world’s governments —
including New Zealand. GBIF provides a data infrastructure that is networked
internationally and aims to ensure ‘the best possible biodiversity data underpins research,
policy and decisions’. GBIF utilises a federated model with some centralised elements
which permits local flexibility and autonomy for data holders whilst providing data holders
and users with data aggregation services based around common tools and standards, data
integration and quality services, a registry of data holders and their direct data access
points, and data access via a common webservice.

Here we present our findings from investigating how the GBIF network and tools could be
utilised to enable regional councils to meet their requirements for access to species
occurrence to fulfil their biodiversity and biosecurity mandates.

T G. Willis 2017. Addressing New Zealand's biodiversity challenge: a regional council think piece on the future
of biodiversity management in New Zealand. Enfocus.

2 Biodiversity Information Standards - https://www.tdwg.org/

3 Atlas of Living Australia (https://www.ala.org.au/)



https://www.tdwg.org/
https://www.ala.org.au/

1.1 Object and scope

The overall goal of the project was to investigate how GBIF could be utilised by regional
councils to ensure species occupancy data is accessible in standardised ways to meet
biodiversity and biosecurity mandates and enable a federated approach to inform national
policy development and state of the environment monitoring. The scope of this reports
includes:

e advice for regional councils, based on sample data sets, survey questions, and
other interactions with regional council staff

o expertise and first-hand experience with biological data, standards, and GBIF.

After this introduction, section 2 describes the GBIF network and provides a foundation for
the analysis in section 3. Within section 2 a list of additional resources is provided at the
end of each subsection to assist readers seeking additional detail.

Section 3 covers:

e the results from testing the suitability of sample species occurrence data sets that
were received from regional councils

e insights into the needs regional councils have regarding occurrence data, and
where they encounter difficulties in obtaining, analysing, sharing, or reporting on
the data.

Section 4 provides the conclusions of the report, and the final section outlines key
recommendations and potential actions in the form of a draft road map.



2 About GBIF

The GBIF vision
The Global Biodiversity Information Facility
(GBIF) is an international network and data ‘A world in which the best possible
infrastructure that aims to provide anyone, biodiversity data underpins research,

anywhere, with open access to data about policy and decisions.’

Earth’s biodiversity. The GBIF mission

GBIF arose from a recommendation? of the
Biodiversity Informatics Subgroup of the OECD'’s
Megascience Forum. The recommendation was
to create a mechanism to make biodiversity data
more accessible globally, and it was endorsed by
the science ministers of the OECD member
states. In 2001 GBIF was officially established
through a memorandum of understanding®
between participating governments.

‘To mobilize the data, skills and
technologies needed to make
comprehensive biodiversity
information freely available for
science and decisions addressing
biodiversity loss and sustainable
development.’

https://www.gbif.org/what-is-gbif

GBIF is funded by the world's governments and
is coordinated through its Secretariat, located in
Copenhagen. The GBIF network consists of Global
participating countries and organisations that
work through participant nodes (e.g. GBIF-NZ).
Via the participant nodes, the Secretariat 2,186 publishing institutes
provides data-holding institutions around the 90,161 data sets

world with common standards, best practices,
and open-source tools that enable them to share 2,579,347,923 occurrence records
information about where and when species have https://www.gbif.org/
been recorded; i.e. ‘species occurrences'.

Key statistics

107 participants (including NZ)

New Zealand
The next following summarises some of the key Member since 2001

aspects of GBIF.
429 publishers of NZ occurrences

10 publishers within NZ
13,176,012 NZ occurrences

1,605 data sets that include NZ
occurrences

2.1 Scope of data in GBIF

The core data in GBIF are species occurrences:
the occurrence of a species in place and time
established through an observation obtained by
various methods, or through material evidence https://www.gbif.org.nz/
(e.g. natural history specimens). GBIF harvests

4 http://www.oecd.org/science/inno/2105199.pdf
5 https://www.gbif.org/document/80661
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https://www.gbif.org.nz/

these data from the publishers, integrates the data into a central data structure, then
makes the data available via websites, web services, and data downloads.

To support the vision of open global access to these data, GBIF accepts species occurrence
data published under three Creative Commons licences:

e CCO: data are made available for any use without restriction

e CCBY: data are made available for any use provided attribution is appropriately
given for the sources of data used, in the manner specified by the owner

e CCBY-NC: data are made available for any use provided attribution is
appropriately given and provided the use is not for commercial purposes.

GBIF® and Creative Commons’ recommend using the latest version of CC licensing (version
4.0). This aligns with the New Zealand Government Open Access and Licensing (NZGOAL)
framework’s recommendations® for releasing public domain material for reuse by others.

To meet the increasing needs of the GBIF community, GBIF has a work programme that
will expand the level of detail that can be included through the development of a new
data model.? This model is expected to allow publishers to include even richer information
alongside their species occurrences. The model is being expanded to support a wider
array of the data capture methods (e.g. eDNA and camera traps) used for recording biotic
interactions and absence data.

Data sets (often also referred to as ‘resources’) within GBIF fall into four classes: metadata-
only, checklist, occurrence, and sampling event.

e Metadata only: resources describe a species occurrence data set that is either
undigitised or has yet to be published fully to GBIF. Although not providing the full
occurrence data, metadata are a valuable resource for showing that the data set
already exists and may be accessible upon request to the data holder, and may also
be useful for prioritising data sets for digitisation and/or publication. The metadata
standard used for these metadata-only resources is also applied to the other three
data set classes.

o Checklist data set: this provides a list of the names of organisms for a specific
context. The context of each checklist is usually defined by factors such as taxonomic
group, geographical extent, and ecological context, but can also include factors such
as management or threat status. For example, one checklist might cover the
indigenous wetland plants of Canterbury; another might list the bird species in
Rotokare Scenic Reserve.

e Occurrence data set: these are constructed with a ‘core’ of occurrence records to
which additional information can be linked (see Darwin Core Archive below). Each
record details one occurrence, containing multiple data fields that cover (at least)

6 https://ipt.gbif.org/manual/en/ipt/latest/applying-license

7 https://wiki.creativecommons.org/wiki/License Versions#License Versioning History
8 https://www.data.govt.nz/assets/Uploads/nzgoal-version-2-december-2014.pdf

% https://www.gbif.org/composition/HjlTr705BctcnaZkcjRJg/gbif-new-data-model
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occurrence, identification, locality, and event data. Occurrence data sets are the most
frequent data set class in GBIF, and they are particularly suited to mobilising data
based on natural history specimens, field observations, and automated camera traps.

o Sampling-event data set: these are constructed with a core of sampling events to
which species occurrences are linked. Each core record provides details of one
sampling event and location. Species observations are linked to these events to
provide the occurrence and identification data. Sampling-event data sets are
particularly suited to occurrence data obtained through structured ecological
investigations or monitoring programmes that are using standard data collection
protocols.

It should be noted that occurrence and sampling data sets both utilise Darwin Core fields
but differ in the arrangement, or structure, of the data. As a consequence, they have
different required and recommended fields.

2.1.1 Additional resources

e NZ Government Open Access Licensing (NZGOAL):
https://www.data.govt.nz/toolkit/policies/nzgoal/

e Creative Commons: https://creativecommons.org/

e  GBIF Terms of Use: https://www.gbif.org/terms

e  GBIF Data Use Agreement: https://www.gbif.org/terms/data-user

e  GBIF Data Publisher Agreement: https://www.gbif.org/terms/data-publisher

2.2 Data standards and formats

GBIF utilises a standards-based approach to enable the harvesting and integration of
occurrence data sets of varied and variable origins. There are three standards that are
most frequently used within the GBIF network: Darwin Core, Ecological Markup Language
(EML), and the Darwin Core Archive.

2.2.1 Darwin Core

Darwin Core,'® sometimes abbreviated as DwC, is a data standard that has been developed
by Biodiversity Information Standards (TDWG),"" an open, international, not-for-profit
organisation established to develop and promote the use of standards for recording and
sharing data about organisms. Darwin Core was formally ratified by TDWG in 2009 and
provides the dictionary of terms that enable sharing information about organisms, their
occurrence, and related information. It includes terms (along with their definition and
examples) covering multiple aspects of species occurrence data, such as record-level
metadata, location information, details of occurrence and observation events,

10 https://www.tdwg.org/standards/dwc/
" https://www.tdwg.org/
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identification of the organism, and more (e.g. Figure 1). Darwin Core is being actively
maintained and extended by the TDWG community.

GBIF uses Darwin Core as a 'stable, straightforward and flexible framework for compiling
biodiversity data’."? GBIF has published several vocabularies to support the use of Darwin
Core (see http://rs.gbif.org/vocabulary/gbif/).

recordedBy

Identifier http://rs tdwg.org/dwc/terms/recordedBy

Definition A list (concatenated and separated) of names of people, groups, or organizations responsible for
recording the original dwc:Occurrence. The primary collector or observer, especially one who applies a
personal identifier (dwcrecordMumber), should be listed first,

Comments Recommended best practice is to separate the values in a list with space vertical bar space { | ). This
term has an equivalent in the dwciri: namespace that allows only an IRl as a value, whereas this term
allows for any string literal value.

Examples

oliver P. Pearson | Anita K. pearson (where the value in recordMumber orp 7101 corresponds to

the collector number for the specimen in the field catalog of Cliver P. Pearson)

Figure 1. The term ‘recordedBy’ from the Darwin Core Quick Reference Guide.
(Source: TDWG, https://dwc.tdwg.org/terms/#dwc:recordedBy, licensed under CC BY 4.0)

2.2.2 Ecological Metadata Language (EML)
Ecological Metadata Language (EML)" is a metadata standard developed for recording
information about ecological data sets in a series of modular and extensible XML
document types. EML is an open-source standard that is administered and maintained by
the Knowledge Network for Biocomplexity." The EML modules allow the description of
multiple facets of a data set, including, for example, the scope or extent of the data, the
methods and protocols used to collect and analysis the data, any associated resources,
and parties associated with the data.

GBIF utilises EML to describe all data sets within the network, and each Darwin Core
Archive (see below) includes an EML file as one of its components.

2.2.3 Darwin Core Archive

Darwin Core Archive (sometimes abbreviated as DwC-A) is the preferred format for
publishing data in the GBIF network. DwC-A is a GBIF specification for a self-contained

12 https://www.gbif.org/standards
'3 https://eml.ecoinformatics.org/
4 https://knb.ecoinformatics.org/
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data set consisting of the metadata and data files, which are arranged using a star-schema
approach (Figure 2). The four types of file in the archive are as follows.

e Core data file: the main or central data file, containing sampling-event, occurrence or
checklist data. This file is formatted as a comma- (CSV) or tab-separated value (TSV)
text file, with each record on a new row and consisting of Darwin Core terms that are
separated using commas or tabs respectively. For examples, see Figures 8, 10 and 12.

o Extension files: optional data files that contain additional data that link to the records
in the core file. These are also CSV or TSV files, which consist of data mapped to
Darwin Core or other data standards (e.g. Audiovisual Core Multimedia Resources
Metadata Schema'). The list of extensions available is maintained in the GBIF
Extension Repository.'®

e Metafile (meta.xml in Figure 2): an XML-formatted file that describes the other files in
the archive. For each file it maps the data columns in the core and extension files to a
Darwin Core or Extension term.

e Resource metadata (EML.xml in Figure 2): an XML file that records a description of
the data set using EML (see above).

1£354..

:
{
el

Relevé ext Occurrence ext </
meta.xml A E -
! - l', .
! Event core ; DwC Archive
K77
EML.xml

Measurement-or-fact ext

Figure 2. Structure and typical contents of a Darwin Core Archive.
(Source: GBIF IPT Manual, https://ipt.gbif.org/manual/en/ipt/latest/dwca-guide, CC-BY 4.0)

"5 https://www.tdwg.org/standards/ac/
"6 https://rs.gbif.org/extensions.html
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2.2.4 Additional resources
e  What is Darwin Core and why does it matter? (https://www.gbif.org/darwin-core)

e  GBIF vocabularies: http://rs.gbif.org/vocabulary/, particularly
http://rs.gbif.org/vocabulary/gbif/

o digital object identifier (DOI) https://www.doi.org/.

2.3 Publishing data to GBIF

The most common method of publishing data is as Darwin Core Archive files generated
using an Integrated Publishing Toolkit (IPT). It is also possible to publish data to GBIF
using other methods, such as the GBIF API (Figure 4), or by creating Darwin Core Archives
using other processes.

2.3.1 Integrated Publishing Toolkit (IPT)

The Integrated Publishing Toolkit (usually called IPT) is a free toolkit that data holders can
use to organise and share their data about biological organisms. IPT is a web-based tool
that has been created, and is maintained, by the GBIF Secretariat.

IPT helps data holders to document (i.e. add metadata) and structure their data, then
publish the data as a Darwin Core Archive. It provides a series of interfaces that leads a
resource manager through the process of creating a resource and associating it with a
publishing organisation, adding metadata, linking to the data sources (which may be
based on file or database sources) for the resource, and then mapping the data onto the
selected IPT data core and extensions.

The interfaces also allow the user to preview the raw and mapped data, create a Darwin
Core Archive, and publish and register the resource with GBIF. While a Darwin Core
Archive is being created, IPT validates the resource and provides information on any issues
encountered. Until resources are set to public and published, they are only accessible to
the resource author, the IPT instance administrator, and any registered users the resource
author has added to that particular resource.

Resource managers may be configured with or without publication rights, allowing
multiple people without publication rights to collaborate to prepare a data set while
restricting the publication privilege to nominated resource managers. In some
circumstances it may be necessary (e.g. security policy, hosting arrangements) or more
convenient (e.g. to restructure data) to export data from an internal system before it is
added to an IPT resource.

Each IPT installation has at least one person in an administrator role. The administrator
has responsibility for creating and managing user accounts and for configuring the IPT
instance. Each IPT installation can be configured to support multiple publishing
organisations and retain a specified number of versions for each resource. The
administrator also manages the IPT data cores and extensions that are available on that
IPT installation.


https://www.gbif.org/darwin-core
http://rs.gbif.org/vocabulary/
http://rs.gbif.org/vocabulary/gbif/
https://www.doi.org/
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Figure 3. A conceptual overview of the GBIF network, showing publication using IPT, through
to data, resources, and infrastructure provided by GBIF.

IPT is well documented, with a comprehensive manual and associated tools (see
‘Additional information’ below).

2.3.2 IPT deployment

IPT can be utilised and deployed in different ways depending on the ability or desire of an
organisation to install and maintain it. A publisher with good levels of technical support
may choose to stand up their own installation of IPT (self-hosted in Figure 4). Those with
lower levels of technical support (which may incur high IT costs) or who are at the start of
the process of becoming data publishers may choose to temporarily or permanently utilise
a hosted IPT installation. These installations can be hosted by another data publisher
(hosted installation in Figure 4) or a participant node (node-hosted in Figure 4).

During 2023, GBIF-NZ has worked with the Secretariat to establish a node-hosted instance
of IPT for New Zealand." This instance is administered by GBIF-NZ while being hosted in
the GBIF infrastructure and receiving technical support (e.g. software updates) from the
Secretariat. As at the end of September 2023 this installation is available to New Zealand-
based publishers.

7 https://ipt.gbif.org.nz/



https://ipt.gbif.org.nz/

It should be noted that resources published using one installation of IPT can be
transferred to a different installation if this becomes necessary, or is desired by the data
publisher, at a later time.

Publishing using self-hosted

installation -
L=
Tl |
Publishing
organisation
IPT Installation
Publishing via hosted i, ﬂ
installation I —
— -
Publishing
organisation
Hosting IPT Installation A
organisation
Publishing via Node-hosted il 3
installation IIIII ——-
— | =
Publishing

organisation

=

Partici
‘:::'el’(:)"t IPT Installation
APIl-based publishing -
-
i,
1111 é
Publishing @
organisation ’ —:d

Web service API GBIF AP|

Figure 4. Summary of different approaches to publishing data to GBIF using IPT or the GBIF
APL

2.3.3 Becoming a publisher

Publication of data is open to any organisation that meets a simple set of requirements
(e.g. a stable arrangement for data hosting) and receives endorsement from the relevant
node (i.e. GBIF-NZ for New Zealand organisations)18 and agrees to the GBIF Data Publisher
Agreement." Application to become a publisher is made using a simple online process.®

'8 https.//www.gbif.org/become-a-publisher
19 https.//www.gbif.org/terms/data-publisher
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2.3.4 Additional information

e IPT Manual: https://ipt.gbif.org/manual/en/ipt/latest/. This manual extends beyond
IPT and includes, for example, links to templates and exemplar data sets (see the
section 'How to publish biodiversity data through GBIF.org’
(https://ipt.gbif.org/manual/en/ipt/latest/how-to-publish) .

e Data quality requirements:
— checklist data set: https://www.gbif.org/data-quality-requirements-checklists

— occurrence data set: https://www.gbif.org/data-quality-requirements-
occurrences

— sampling-event data set: https://www.gbif.org/data-quality-requirements-
sampling-events

e Online DwC-A validator: https://www.gbif.org/tools/data-validator

e  GBIF API: https://www.gbif.org/developer/summary

e  GBIF Terms of Use: https://www.gbif.org/terms

2.4 Infrastructure and services

In addition to the infrastructure described above, GBIF provides other tools and services.
These are briefly outlined below.

o Hosted portals®®: GBIF has developed, maintains, and hosts a web-portal
infrastructure that provides a simple way for participant nodes, or other communities,
to establish a website for their node that delivers species occurrence data, alongside
supporting content and branding created by the node participants for their
community. This infrastructure has been adopted by multiple countries and groups,
including GBIF-NZ.2'

e IPT Hosting: GBIF offers cloud-hosted instances of IPT for participants unable to
access another hosting solution or who lack the infrastructure to host their own IPT
instance. GBIF-NZ has a hosted IPT? instance that is available to New Zealand-based
data holders to publish their data.

e Training and learning: The GBIF Secretariat manages a wealth of training and
learning materials developed by GBIF staff in collaboration with the GBIF community.

« Global Registry of Scientific Collections (GRSciColl)?: This ‘is a comprehensive and

community-curated clearing house of information about scientific collections in the
124

GBIF registry’.

20 https://www.gbif.org/hosted-portals

21 https://www.gbif.org.nz

22 https://ipt.gbif.org.nz

23 https://scientific-collections.gbif.org/

24 https://scientific-collections.gbif.org/about
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o Data access tools: GBIF maintains a list of tools that facilitate data access and
analysis.?> These include, for example, an R library (rgbif®®) and a python library
(pygbif?’) for accessing data from the GBIF API.

2.4.1 Additional resources
e Data standards: https://www.gbif.org/standards

e IPT manual: https://ipt.gbif.org/manual/en

e GBIF metadata overview: https://ipt.gbif.org/manual/en/ipt/latest/gbif-metadata-

profile
e Derived data sets: https://data-blog.gbif.org/post/derived-datasets/

2.5 GBIF in New Zealand

New Zealand has been a participant in GBIF since 2001 and established a national node,
GBIF-NZ, in 2002. GBIF-NZ supports the mobilisation of species occurrence data held by
New Zealand organisations and the use of GBIF-mediated biodiversity data about New
Zealand's biota.

Funding for New Zealand’s membership of GBIF is provided through the Strategic Science
Investment Fund, administered by the Ministry for Business, Innovation & Employment
(MBIE). MBIE is also responsible for appointing the Head of Delegation and Node
Manager, which are the formal roles required for New Zealand to participate in the GBIF
network.

In 2021 GBIF-NZ participated in GBIF's hosted portals®® initiative, resulting in the
development and publication of the GBIF-NZ portal.?® GBIF-NZ hopes this portal, which is
hosted on GBIF infrastructure, will raise awareness and use of the biodiversity data that are
being mobilised, help stimulate the development of a community of biodiversity data
users and publishers, and act as a stepping-stone to establishing a Living Atlas* for New
Zealand.

GBIF-NZ has worked with the GBIF Secretariat to establish a national hosted IPT
installation.®' This installation is administrated by GBIF-NZ, on infrastructure that is
provided and maintained by the GBIF Secretariat. This instance enables New Zealand-
based organisations to mobilise data using IPT without having to set up and maintain an
IPT instance themselves. GBIF-NZ hopes this will remove a key barrier to any New
Zealand-based organisations seeking to mobilise their biodiversity data.

25 https://www.gbif.org/resource/search?contentType=tool

26 https://www.gbif.org/tool/81747/rgbif

27 https://www.gbif.org/tool/OlyoYyRbKCSCkMKIi4oIT/pygbif-gbif-python-client

2 https://www.gbif.org/composition/3kQFinjwHbCGZelLb50hwN2/gbif-hosted-portals
29 https://www.gbif.org.nz

30 https://living-atlases.gbif.org/

31 https://ipt.gbif.org.nz/
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2.5.1 New Zealand data publishers

As noted early, the majority of New Zealand species occurrences records available via GBIF
are sourced from New Zealand based data holders (Figure 5).3 These providers are
currently Crown Research Institutes, Museums, and community initiatives (Figure 6).
However, this composition is expected to change significantly over the next few years. For
example, GBIF-NZ has recently approved two new data publishers — Antarctica New
Zealand and wildlife.ai — who are working towards publishing their first data sets. In
addition, GBIF-NZ has had discussions with data holders from other sectors and
organisations, including MPI (contact: Michael Berardozzi) and DOC (contact: Meredith
McKay), investigating the potential to use of GBIF to publish and/or access species
occurrence data.

(€]:]

1,066,457

us
458,441

Figure 5. The number of New Zealand species occurrence records available via GBIF
according to the publishing country. (Data accessed: 11 November 2023,
https://doi.org/10.15468/dl.he43sa)

32 The definition of New Zealand providers is based on the country of publication provided by the data holder
when publishing the data set, even if the underpinning information infrastructure resides overseas (e.g. eBird).
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The National Institute
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Atmospheric

Research (NIWA) iNaturalist
1,315,966 899,303
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Pacific Ocean Auckland
Biogeographic War
Information Memorial
eBird System (OBIS) Museum
5,070,630 Node 402,698

Figure 6. The number of records contributed by New Zealand based data providers.33
(Data accessed: 11 November 2023, https://doi.org/10.15468/dl.he43sa)

3  Analysis

3.1 Compatibility of regional council data with GBIF

The primary goal in assessing the ability of regional councils to mobilise their species
occurrence data using the GBIF network is to ascertain the alignment of these data with
GBIF data structure, standards, and tools, as well as the GBIF goals. Regional council staff
were invited to submit exemplar data sets so that we could evaluate their compatibility
with the GBIF network.

Twenty-seven data sets were received from seven regional councils (Appendix 2), ranging
from structured monitoring and survey data, to trap data, pest surveillance, and species
lists. The exemplar data sets included presence, presence and absence and quantitative
occurrence based records. The data sets provided were all found to be compatible with
the Darwin Core standard used by GBIF, and our evaluation found that 19 (70%) of the
data sets would be suitable to be published in the GBIF network.

Six (23%) were judged likely to be fully compatible with GBIF, but additional data or
metadata are required to enable a more complete assessment. One of these data sets
contained only a few columns but is likely to be suitable to be published as a checklist for
a specified area.

Two (7%) of the data sets, while they could be mapped to Darwin Core, consisted of highly
derived data aggregated from multiple sources, including sources outside of the council’s

33 New Zealand based providers follows the country information included in the GBIF dataset registration, even
if the underpinning information infrastructure resides overseas (e.g. eBird).
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region. Before being published as a primary resource to GBIF, these data sets would
require additional considerations, in particular:

e appropriate permissions — do the data licences and/or permissions from the
original data holder(s) permit the data to be published to GBIF under a Creative
Commons licence?

e derived data — publication of derived data to GBIF requires careful consideration
as it may introduce data duplication and other undesirable data artifacts (e.g.
degradation of data through gridding of data); and if the original data are already
available in GBIF, should the derived data sets also be published as a primary data
set? Are there subsets of the data that may not otherwise be published to GBIF?

This second consideration (derived data sets) does not prohibit making the data set
accessible via GBIF in other ways. For example, this could be achieved by:

e registering and uploading the data sets as derived data** within the GBIF network
— derived data sets enable the sources of information that were used to create
the data set to be acknowledged, and for users of the derived data set to
correctly acknowledge and cite the derived data set.

e creating a Darwin Core Archive using IPT, but (given that it is not primary data)
not publishing that resource to GBIF, and instead publishing a metadata-only
resource to advertise the availability of the data set, which would ensure the data
set is compatible with, and easily usable alongside, other GBIF-sourced data.

Three of the exemplar data sets that were representative of the biodiversity and
biosecurity data sets provided were selected to be imported into an isolated test instance
of IPT as part of our evaluation and to demonstrate the output of that process:

o eDNA data set from Otago Regional Council (Figures 8 and 9);
e ungulate monitoring data set from Environment Canterbury (Figures 10 and 11);

e  bird monitoring data set from Environment Canterbury (Figures 12 and 13).

The first two data sets were mapped to a (sampling) event core, while the bird data were
mapped to an occurrence core (Figure 7). To map the data into an IPT, some simple
transformations of the data sets was required using spreadsheet functions, including:

e mapping column names to Darwin Core
o stacking or unstacking data
e adding scientific names

e adding unique identifiers (see below).

By using cell formulas these transformations could be templated, and rapidly applied and
reused for other data sets with the same structure. Within the exemplar data sets we
noted some common issues, which are outlined below.

34 https://www.gbif.org/derived-dataset/about
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MANAGE

Resources you have rights to manage

3 resource(s) currently available

Create new

Filter:

Next

Name Organization Type Subtype Records Last modified y  Last publication publication

Visibility Author

'ORC Environmental DNA Orokonui 2023-09-12 2023-09-12 TEST

stream - 8 18:00:02 18:00:02 - OPma o

2023-09-12 2023-09-12 EST

) : ; L
ECAN Managed Site - ungulates - 240 e 121098 Oprivate o

2023-09-12 2023-09-12 EST

. - N T
ECAN Bird Monitoring 2021 - 464 TEam P ~  OPrivate AOTYIY

Showing 1to 3 of 3 previous ‘ 1 ‘ next

{GBIF Integrated Publishing Toolkit (IPT) Version 2.7.5

Aboutthe IPT | Usermanual | Reportabug | Requestnew feature

Figure 7. The resource management page on the test ITP installation showing the three
resources based on one Otago Regional Council (ORC) and two Environment Canterbury
(CAN) data sets.

,k Home Manage Resources Administration About

Mapping preview finished successfully

Log Messages

+ Start writing data file for Darwin Core Event 143356
« Data file written for Darwin Core Event with 8 records and 15 columns 1433:56

id eventlD  eventType plingf eventDate  habitat country countryCode  stateProvince  verbatimLocality  decimalLatitude  decimalLongitude
410677 410677 sample eDNA 12 pore size (micron) 24 hours. 2023-06-02 freshwater New Zealand NZ Otago Orokonui Stream -45.7680552 170.5937072
410678 410678 sample DNA 12 pore size (micron) 24 hours 20230602  freshwater  NewZealand  NZ Otago Orckonui stream 457680552 170.5037072
410663 410663 sample eDNA 12 pore size (micron) 24 hours 2023-06-02 freshwater New Zealand NZ Otago Orokonul Stream -45.768038 170.593707
412169 412169 sample €DNA 12 pore size (micron) 24 hours 20230602  freshwater NewZealand  NZ Otago Orckonui stream ~ -45.768038 170.593707
410686 410686  sample €DNA 12 pore size (micron) 24 hours 20230602  freshwater  NewZealand  NZ Otago Orokonui Stream  -45.7602615 170.5099421
410753 410753 sample €DNA 12 pore size (micron) 24 hours 20230602  freshwater  NewZealand  NZ Otago Orckonui Smeam 457602615 170.5899421
410734 410734 sample DNA 12 pore size (micron) 24 hours 20230602  freshwater  NewZealand  NZ Otago Orckonui stream  -45.7553073 170.5870885
410735 410735  sample eDNA 12 pore size (micron) 24 hours 20230602  freshwater  NewZealand  NZ Otago Orckonui Stream  -45.7553073 170.5870885

Figure 8. IPT event data preview of the Otago Regional Council eDNA data set into Darwin
Core.
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Home Manage Resources Administration About

basisOfRecord

MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample
MaterialSample

MaterialSample

Mapping preview finished successfully
Log Messages
+ Start writing data file for Darwin Core Occurrence 14:35:52
ia institutionCode
410677 ORC
410678 oRC
410663 oRC
412169 ORC
410686 ORC
410753 ORC
410734 ORC
410735 ORC
410677 ORC
410678 oRe
410663 ORC
412169 oRC
410686 oRe

WMaterizlSample

* Data file written for Darwin Core Occurrence with 100 records and 10 columns 14:35:52

occurrencelD organismQuantity
604871-211 7856
604871-2:2 8105
60487123 3043
604871-2-4 5507
60487125 5945
60487126 9601
604871-2-7 6232
60487128 3860
604871-3-1 12016
60487132 628
604871-3-3 0
60487134 o
604871-3-5 5077

organismQuantityType
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads
sequence reads

‘sequence reads

occurrenceStatus eventlD identifiedBy
present 410677 Wilderlab
present 410678 Wilderlab
present 410663 derlab
present 412169 Wilderlab
present 410686 Wilderlab
present 410753 Wilderlab
present 410734 Wilderlab
present 410735 Wilderlab
present 410677 Wilderlab
present 410678 Wilderlab
absent 410663 Wilderlab
absent 412169 Wilderlab
present 410686 Wilderlab

scientificName
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Galaxias fasciatus
Gobiomorphus huttoni
Gobiomorphus huttoni
Gobiomorphus huttoni
Gobiomorphus huttoni

Gobiomorphus hutoni

Figure 9. IPT occurrence data preview of the Otago Regional Council eDNA data set into
Darwin Core using IPT.

Home Manage Resources Administration  About

Mapping preview finished successfully

Log Messages

» Start writing data file for Darwin Core Event 143716
+ Data file written for Darwin Core Event with 100 records and 20 columns 14:37:16

id type language institutionCode datasetName eventiD pling Init eventDate habitat locationlD country countryCode stateProvince werbatimLocality decimalLatitude decimalLongi!
0ce51a97- Event en ECAN ecan 0ce51a97-  Ungulate transect 10 squaremetre  Sampling G AB-1 New  NZ Canterbury  Te Ahu Patiki
469a-44b5- managed-  460a-44b5- stations along 19 Zealand
9e2b- sites 9c2b- 100m transect
fdbd9efededs monitoring  fdbd9efcde3s on bearing 285
from start
coordinates
937399dc- Event en ECAN ecan 937399dc- Ungulate transect 10 squaremetre  Sampling 202304 G AB-2 New  NZ Canterbury  Te Ahu Patiki
1e73-4dcT- managed-  1e73-4dc] stations along 19 Zealand
783 sites a783 100m transect
ebed7balfcdd monitoring  ebed7balfcdd on bearing 285
fr