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Abstract—This report presents outcomes from the international
workshop "Essential Biodiversity Variables (EBV) Framework
for Terrestrial Antarctic and Sub-Antarctic Ecosystems," held in
Cambridge, UK, from 18-20 September 2024, with signi [cant
online contributions from a remote Oceania cohort. The work-
shop aimed to develop a standardized framework for identifying
and monitoring terrestrial EBVs across these vulnerable and
rapidly changing high-latitude environments. A preliminary
set of EBVs was proposed, spanning multiple levels of biologi-
cal organization, from genes to ecosystems, including metrics
on species composition, population dynamics, functional traits,
and ecosystem processes. These build on global frameworks
while addressing the region’s unique ecological and logistical
challenges. Participants stressed the need for harmonized mon-
itoring protocols, robust data standards, long-term continuity,
and shared analytical work [aws. The report underscores the
importance of leveraging existing datasets, infrastructures, and
open science practices to improve data integration and acces-
sibility. Ensuring interoperability between National Antarctic
Data Centres (NADCs) and international repositories will be key
to enabling seamless data exchange and reuse across national
and disciplinary boundaries. This report marks a foundational
step toward implementing a terrestrial biodiversity observing
system for the Antarctic and sub-Antarctic regions, grounded in
the EBV framework. Realizing this vision will require sustained
collaboration among researchers, data managers, and decision-
makers. The preliminary list of terrestrial EBVs discussed during
the workshop is provided in Table 1.
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1. Introduction

1.1. The value of Antarctic and sub-Antarctic biodi-
versity: the need for monitoring. The Antarctic and
sub-Antarctic regions are home to ecosystems that are
globally unique and often highly sensitive to environ-
mental change (Convey and Peck 2019). These environ-
ments are experiencing increasing pressure due to cli-
mate change, human activity, and biological invasions.
While our scientific understanding of these ecosystems
is improving, substantial gaps remain, particularly in
the consistency and taxonomic breadth of biodiversity
data collection (Bonnet-Lebrun et al. 2023). This limits
the ability to predict and manage ecological responses to
change.

A systematic, standardized approach to biodiversity ob-
servation is urgently needed to enable long-term moni-
toring, improve data comparability, and inform conserva-
tion and policy strategies. EBVs, proposed by the Group
on Earth Observations Biodiversity Observation Network
(GEO BON) as a conceptual framework, offer a struc-
tured way to monitor core aspects of biodiversity, acting
as a bridge between raw biodiversity data and high-level
indicators used in reporting and decision-making.
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1.2. The Essential Biodiversity Variables. EBVs rep-
resent a minimum set of harmonized measurements that
capture key dimensions of biodiversity, such as genetic
composition, species populations, community structure,
and ecosystem functioning (Pereira et al. 2013; Navarro
et al. 2017). They are designed to be scalable, policy-
relevant, and scientifically robust. By providing stan-
dardized metrics across diverse regions and ecosystems,
EBVs facilitate consistent tracking of biodiversity trends
over time and space.

Similar in concept to Essential Climate Variables (ECVs)
and Essential Ocean Variables (EOVs), EBVs are intended
to support global observation systems and reporting
mechanisms such as those required under the Conven-
tion on Biological Diversity (CBD) and the Sustainable
Development Goals (SDGs). They integrate multiple data
sources, from field surveys to remote sensing, and serve
as a foundation for biodiversity assessments, forecasting,
and management (Gonzalez et al. 2023).

1.3. Rationale for Antarctic and sub-Antarctic
EBVs. The implementation of EBVs tailored to Antarctic
and sub-Antarctic terrestrial ecosystems addresses both
scientific and policy needs. These variables can inform
national and international commitments, such as those
under the Antarctic Treaty System (ATS), the Conven-
tion on Biological Diversity, and national biodiversity
strategies (e.g., the Australian Antarctic Decadal Plan).
Importantly, EBVs are designed to remain scientifically
grounded and temporally consistent, even as policy pri-
orities evolve.

Antarctic-specific EBVs can support multiple appli-
cations, including conservation planning, biosecurity,
bioremediation, and environmental impact monitoring.
They are particularly valuable for examining anthro-
pogenic drivers such as climate change, pollution, es-
tablishment and spreading of non-native species. De-
veloping such variables provides a critical opportunity
to align scientific data collection with management and
conservation imperatives.

1.4. Workshop objectives. The workshop, titled "Es-
sential Biodiversity Variables (EBVs) Framework
for Terrestrial Antarctic and Sub-Antarctic Ecosys-
tems” (Cambridge-24 workshop), was convened to ad-
vance the development of an EBV-based monitoring sys-
tem for high-latitude terrestrial ecosystems. The specific
objectives were to:

1. Define a set of EBVs relevant to the region, aligned
with global EBV frameworks but adapted to local
ecological contexts.

2. Develop standard monitoring protocols to ensure
data quality, consistency, and sustainability.
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3. Establish analytical workflows for EBV calculation
and validation.

4. Identify existing data sources and strategies for data
sharing and integration.

5. Identify and create a roadmap for data management
planning

6. Pinpoint knowledge gaps and prioritize areas for
future research and capacity-building.

7. Create a roadmap for implementation, linking EBVs
to management, reporting, and policy frameworks.

This workshop builds on the outcomes of the 2023 “Bio-
diversity.aq / SOOS / EG-ABI Essential Variables Work-
shop” held in Hobart, Australia, which focused on ma-
rine EBVs and was organized in collaboration with the
Southern Ocean Observing System (SOOS). The Hobart
meeting proposed marine-focused EVs and assessed exist-
ing infrastructure and data gaps. Results are documented
in a public report and an associated GitHub repository.
The workshop described in this report extended these ef-
forts to terrestrial systems, helping to lay the groundwork
for an integrated biodiversity observation framework en-
compassing both marine and terrestrial environments.
Arctic biodiversity monitoring programs, such as the Circum-
polar Biodiversity Monitoring Program (CBMP), o [erla long-
standing and robust foundation. The EBV-based approach de-
veloped during the Cambridge-24 workshop complements these
e [arits by aligning from the outset with emerging global stan-
dards. This parallel development may o Lerlopportunities for
mutual learning and convergence between Arctic and Antarctic
biodiversity monitoring frameworks.

2. Workshop methodology

2.1. Convening organizations. The workshop was or-
ganized by several key initiatives and research programs:

+ EG-ABI (Expert Group on Antarctic Biodiver-
sity Informatics): A Scientific Committee on
Antarctic Research (SCAR)-affiliated group chaired
by Dr. Ben Raymond and co-chaired by Dr. Anton
Van de Putte. EG-ABI promotes open, transparent,
and reproducible science through the development
of biodiversity informatics tools and data standards
for Antarctic ecosystems.

+ Biodiversity.aq: A SCAR-endorsed data platform
funded by the Belgian Science Policy Office (BEL-
SPO). Biodiversity.aq acts as a regional node for the
Global Biodiversity Information Facility (GBIF) and
the Ocean Biodiversity Information System (OBIS),
with the goal of transforming biodiversity data into
actionable outputs through its ADVANCE project.
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+ Ant-ICON (Integrated Science to Inform
Antarctic and Southern Ocean Conservation):
A SCAR Scientific Research Programme that ad-
dresses conservation and management challenges
in the region. Led in part by Kevin Hughes and
Jasmine Lee, Ant-ICON’s "R2" theme focuses on
human impact mitigation and sustainability.

+ IDEA (Integrated Digital East Antarctica Pro-
gram): A program initiated by the Australian
Antarctic Division (AAD) and led by Aleks Terauds.
IDEA facilitates and coordinates access to integrated
interdisciplinary data, processing tools and synthe-
ses, to support scientific and policy objectives.

The workshop welcomed a diverse group of participants,
primarily mid-career researchers with strong representa-
tion from Australia, South America, and Western Europe.
Senior experts also contributed, enriching discussions
with strategic insights. However, limited participation
from Asia, Africa and North America was noted, point-
ing to opportunities for broader geographic engagement
in future activities.

2.2. Format and group discussions. Held at the Scott
Polar Research Institute in Cambridge, UK, the workshop
used a hybrid format to accommodate both in-person and
remote participants. Activities were structured over two
days, including plenary sessions, breakout discussions,
and participant presentations.

Following an introduction to the EV framework and ex-
isting EBV initiatives, attendees formed three breakout
groups based on areas of expertise:

« Group 1: Top/Meso-predators
Grant Humphries, Zuzana Zajkové, Alvaro Soutullo,
Anne Treasure, Jasmine Lee, Daniela Cajiao.

« Group 2: Plants/Invertebrates
Eliana Lima da Fonseca, Claudia Colesie, Luis R.
Pertierra, Tomas I. Marina, Aleks Terauds, Stef
Bokhorst, Hanna Yevchun, Camila Neder, Peter
Convey.

+ Group 3: Microorganisms
Annick Wilmotte, Paul Czechowski, Kevin A.
Hughes, Victoria M. Quiroga, Valeria Casa.

Each group identified priority EBVs, assessed existing
data availability, and highlighted data gaps. A common
Google Sheets template, adapted from the EuropaBON
EBV list, was used to guide the evaluation and documen-
tation process. Technical experts were embedded in each
group to support the design of data-centric approaches.
Group outcomes were synthesized in plenary sessions to
support consensus-building and refinement.
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3. Results: Proposed Essential Biodiversity
Variables

« EBV framework thematic classes are outlined in Ap-
pendix A, Table 1.

« For a complete list of acronyms used throughout this
document, see Appendix A, Table 2.

« To propose an additional candidate variable, refer to
the EBV identi Lcdtion template in Appendix A, Table
3.

« Parallel discussions and additional points raised dur-
ing the workshop are summarized in Appendix B.

3.1. EBV framework and alignment with global ef-
forts. The GEO BON EBV framework provides an inter-
nationally recognized structure for aligning local biodi-
versity observations in Antarctica with broader global
monitoring efforts. By focusing on core aspects of biodi-
versity, EBVs facilitate data integration from diverse sam-
pling programs, supporting both scientific understanding
and policy development in the face of rapid environmen-
tal change (Schmeller, Weatherdon, et al. 2017). Given
the reciprocal influence between Antarctic ecosystems
and global environmental dynamics, participants in the
Cambridge-24 workshop prioritized EBVs capable of sup-
porting long-term biodiversity monitoring and conser-
vation strategies across the Antarctic and sub-Antarctic
terrestrial regions.

While acknowledging the complementary roles of ECVs
and EOVs, the workshop emphasized EBVs for their
specificity to biodiversity and ecosystem health. ECVs,
typically based on satellite observations, provide large-
scale, high-resolution data on environmental trends such
as sea surface temperature or ice dynamics. In contrast,
EBVs, especially those related to genetic diversity and
ecosystem functioning, often require in-situ measure-
ments, addressing ecological dimensions not easily cap-
tured through remote sensing (Miloslavich et al. 2018).
The group also noted that Antarctica’s unique environ-
mental conditions may require adaptation of existing
EBVs or the development of new variables tailored to
regional specificities.

EBVs are defined through complementary perspectives
and serve multiple, overlapping roles:

1. They enable standardized biodiversity surveillance
across space, time, and biological organization
(Schmeller, Mihoub, et al. 2017).

2. They act as a bridge between raw ecological data and

biodiversity indicators, supporting change detection
and informing policy (Langer et al. 2022).
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