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Mapping biodiversity priorities:
a quick overview

A practical approach to spatial biodiversity assessment and prioritisation to
inform national policy, planning, decisions and action.

Purpose

Spatial data and mapping can provide multiple

benefits for biodiversity policy, planning,
decisions and action at a national level. This
document sets out a practical approach to spatial
biodiversity assessment and prioritisation. It shows

how it is possible to use a few foundational datasets

to produce useful indicators of the state of
biodiversity and maps that identify biodiversity

priority areas. The products can be useful in a wide
range of applications, from mainstreaming

biodiversity to global reporting.

Spatial datasets °

Baseline map of ecosystem

types

Map of current extent and
condition

Map of protected and
conserved areas

Maps of species occurrence

Key questions

Answering three key questions about biodiversity can
be useful for a range of policy, planning, decisions and
action:

What biodiversity does a country have and where
isit?

a What is the state of biodiversity across the

Ecosystems

landscape and seascape?

Where and how should a country act first to
manage and conserve biodiversity?
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Guiding principles

The approach is based on the principles of systematic conservation planning
and augmented by several operating principles:

1

Aim to conserve a viable representative sample of every different type of
biodiversity.

Aim to conserve key processes that allow biodiversity to persist over the
long-term.

Set quantitative biodiversity targets to achieve representation and
persistence.

Use the best available information to enable robust, defensible and credible
results.

Use an adaptive approach: start simply and plan for iterative improvements.

Aim for consistency across terrestrial, freshwater and marine realms.
Keep the process simple, with clear and understandable outputs.

Make a clear link to implementation by remaining aware of the context.
Be inclusive and engage stakeholders at relevant stages.

Kunming - Montreal
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Spatial biodiversity data and
information can contribute to
implementing and monitoring
the goals and targets of the Global
Biodiversity Framework, including:
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10 Make the products freely and easily accessible for wide use.
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Combines results of
the assessment to
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datasets and results of the
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Systematic conservation
planning: Identifies a portfolio

of biodiversity priority areas

based on biodiversity targets.

Can include a range of additional
data on ecological processes,
ecosystem services, constraints and
opportunities.

Priority
areas

Mainstreaming
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Maps of threatened
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and priority areas for
conservation action.

Accompanying guidelines

that interpret the outputs
to make them useful to
end-users.
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Foreword

The Kunming-Montreal Global Biodiversity Frame-
work was adopted at the fifteenth meeting of the
Conference of the Parties of the Convention on
Biological Diversity (CBD) in December 2022. The
Framework sets out an ambitious pathway to reach
the global vision of a world living in harmony with
nature by 2050. It consists of four goals for 2050 and
23 targets for 2030.

This second edition of the guide Mapping Biodiver-
sity Priorities: A practical approach to spatial bio-
diversity assessment and prioritisation to inform
national policy, planning, decisions and action has
been revised and updated as a key resource for
countries implementing and monitoring the Glob-
al Biodiversity Framework. The practical methods
depicted allow spatial data to be better incorporat-
ed into national biodiversity policy, planning, deci-
sions and action. In so doing, countries can improve
their ability to implement and report on indicators
for the goals and targets of the Global Biodiversity
Framework. The approach presented in this guide
results in the exact information needed to measure
several of the indicators (Section 1.1: Global Bio-
diversity Framework).

Since the first edition of Mapping Biodiversity Pri-
orities was published in 2016, the approach has
been successfully applied in several African coun-
tries. Work in South Africa, Namibia, Mozambique
and Malawi is continuing through the project ti-
tled ‘Building biodiversity knowledge for action in
Southern Africa: Spatial Biodiversity Assessment,
Prioritization and Planning in South Africa, Namib-
ia, Mozambique and Malawi’ (the ‘SBAPP Regional
Project’) funded by the Agence Francaise de Dével-
oppement (AFD) and the Fonds Fran¢ais pour I'En-
vironnement Mondial (FFEM). This second edition

‘https://www.cbd.int/gbf/targets.

N
IUCN

Convention on
Biological Diversity

AFD

AGENCE FRANCAISE
DE DEVELOPPEMENT

FONDS FRANCAIS POUR
L’ENVIRONNEMENT MONDIAL

Immm|

is funded through the SBAPP Regional Project, and
AFD and FFEM are proud to present this new edi-
tion as part of their support to building capacity for
implementation of the Global Biodiversity Frame-
work.

The International Union for Conservation of Na-
ture (IUCN) welcomes this second edition of Map-
ping Biodiversity Priorities, in which several [UCN
standards and guidelines are used, showcasing the
immense value of the international standards.

The CBD Secretariat also welcomes this second
edition of Mapping Biodiversity Priorities due to its
practical guidance for implementing and monitor-
ing the Global Biodiversity Framework. The guide
will be added as one of the ‘relevant resources that
can assist implementation’ as part of the guidance
notes for relevant targets for the Global Biodiversity
Framework.!

Dr Grethel Aguilar; Director General: Interna-
tional Union for the Conservation of Nature

Ms Astrid Schomaker; Executive Secretary: Con-
vention on Biological Diversity

Mr Rémy Rioux; Chief Executive Officer: Agence
Francaise de Développement

Ms Stéphanie Bouziges-Eschmann; Secretary
General: Fonds Francais pour 'Environnement
Mondial
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Preface

Spatial data and mapping can provide multiple
benefits for policy, planning, decisions and action
at a national level, such as determining the state of
biodiversity in a country, identifying national pri-
ority areas, monitoring progress towards national
and global targets, and communicating key biodi-
versity issues. It is also a good basis for mainstream-
ing biodiversity into other sectors.

The United Nations Environment Programme
World Conservation Monitoring Centre (UNEP-
WCMCQ) is a global centre of excellence on biodi-
versity and nature’s contribution to society and the
economy. UNEP-WCMC works at the interface of
science, policy, and practice to tackle the global
crisis facing nature and support the transition to a
sustainable future for people and the planet.

The South African National Biodiversity Institute
(SANBI) has extensive experience in producing the
National Biodiversity Assessment of South Africa,
and with integrating the products of biodiversity
assessment and prioritisation into national policy
around spatial planning, environmental assess-
ment, protected area expansion and more.

Discussions between UNEP-WCMC and SANBI
initiated the joint development of this guide to

SANBI

Biodiversity for Life

South African National Biodiversity Institute

distil and share the experience from South Africa’s
approach to spatial biodiversity assessment and
prioritisation. In 2016, the first edition of Map-
ping Biodiversity Priorities was published to pro-
vide basic guidance on spatial biodiversity assess-
ment and prioritisation at a national level. Since
then, the approach has been successfully applied
in several other African countries including Bo-
tswana, Ethiopia, Ghana, Malawi, Mozambique,
Rwanda and Uganda. A follow up guide - Main-
streaming Biodiversity Priorities — was also devel-
oped to expand on how the products and results
of the approach can be used in a wide range of ap-
plications.*

Several global developments in the biodiversity
sector meant that it was important to update the
guide. The second edition now includes informa-
tion about the Global Biodiversity Framework, the
IUCN Global Ecosystem Typology, the IUCN Red
List of Ecosystems, the IUCN Red List of Threat-
ened Species, and the identification of Key Biodi-
versity Areas. This ensures that the guide remains
relevant and aligned with international frame-
works so that it can help countries to implement
the targets of the Global Biodiversity Framework
and monitor progress towards their achievement.

A\ 12

environment
programme

WCMC

2UNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spatial
biodiversity products into national policy, planning and decision-making. South African National Biodiversity
Institute, Pretoria, South Africa. http://hdl.handle.net/20.500.12143/8735.
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Executive summary

In almost any country, and in almost any policy
context, there are certain fundamental questions
that need to be answered to inform biodiversity
policy, planning, decisions and action. Assessing
biodiversity at a national level is a useful basis for
answering these key questions, which include:

1 What biodiversity does a country have and
where is it?

2 What is the state of biodiversity across the
landscape and seascape?

3 Where and how should a country act first to
manage and conserve biodiversity?

The Convention on Biological Diversity has in-
creasingly recognised the benefits that spatial bio-
diversity information can have for effective policy-
making and implementation. For example, spatial

biodiversity assessment at a national level can help
to monitor the state of biodiversity and identify
geographic priority areas and actions to address
urgent conservation needs. Spatial biodiversity
assessment and prioritisation can contribute to a
number of the goals, targets and indicators under
the Kunming-Montreal Global Biodiversity Frame-
work, including those relating to biodiversity-in-
clusive spatial planning (Target 1) and protected
area expansion (Target 3), as well as restoration
(Target 2), halting species extinction (Target 4),
sustainable use (Target 5), mainstreaming bio-
diversity into other sectors (Target 14), business
risks and impacts (Target 15) and accessibility of
best available information for decisions (Target 21).
The spatial products are useful to inform updates
of National Biodiversity Strategy and Action Plans
(NBSAPs) and support their implementation.

© James Puttick
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© Luke Beart

This guide sets out a practical approach to spatial
biodiversity assessment and prioritisation, which
can be applied at the national level in any country.
It is especially useful for countries that are both
biodiversity rich and resource constrained, where
difficult choices often have to be made about how
and where to focus conservation action. This guide
shows how even the most data-poor country can
draw on available global data, with local expertise,
as the basis for an initial spatial assessment and
prioritisation that will yield useful results. The core
intended audience is those involved in managing,
conserving or reporting on biodiversity at a nation-
al level, including reporting on multi-lateral envi-
ronmental agreements, although the approach has
many other wider applications.

The approach presented here draws on the princi-
ples of systematic conservation planning to con-
duct a country-wide biodiversity assessment and
prioritisation. Only four foundational datasets are
required to use the approach. These are (1) a base-
line map of ecosystem types, (2) a map of current
extent and condition, (3) a map of protected and
conserved areas, and (4) a set of species occurrence
records. In most cases, these can be relatively easily

generated, or drawn from global datasets and cus-
tomised nationally. Combining these datasets in a
few logical analyses will allow a biodiversity assess-
ment and prioritisation to be carried out.

The assessment process produces maps and indi-
cators of the state of biodiversity for both ecosys-
tems and species. Risk status identifies which eco-
systems and species are threatened. It is assessed
using the globally accepted categories and criteria
of the IUCN Red List of Ecosystems and the IUCN
Red List of Threatened Species. Assessing protec-
tion levels provides useful information on which
ecosystems and species are under-protected. Fol-
lowing on from assessment, prioritisation produces
a set of biodiversity priority areas that should be
the focus of conservation action. Sites of particular
importance for biodiversity can be identified using
the criteria of Key Biodiversity Areas, or through
systematic conservation planning.

The products of this approach can feed easily into
biodiversity policy, planning, decisions and action.
Maps and indicators provide a wealth of informa-
tion about where important biodiversity occurs,
where it is most threatened and where to act first.
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1. Introduction

This guide sets out a practical approach to spatial 2 What is the state of biodiversity across the
biodiversity assessment and prioritisation, which landscape and seascape?

can be applied at the national level. It will provide
useful information for any country, and is also ap-
plicable at sub-national and regional levels. The
approach is especially useful for countries that are
both biodiversity-rich and resource-constrained,
where difficult choices often have to be made about
how and where to focus conservation action.

3 Where and how should a country act first to
manage and conserve biodiversity?

Spatial biodiversity assessment and prioritisation
at a national level can answer these questions in a
way that is useful for a range of different applica-
tions, such as biodiversity monitoring, state of the
environment reporting and protected area expan-
sion, as well as the integration of biodiversity objec-
tives into the operations of other sectors.

In almost any context, three key questions are
useful for informing conservation policy and action:

1 What biodiversity? does a country have and
where is it?

1.1 Global Biodiversity

0 What is biodiversity? Framework

Biodiversity is the diversity of genes, species
and ecosystems on Earth, and the ecological
and evolutionary processes that maintain this
diversity.

Kunming - Montreal

ecosystem diversity GLOBAL BIODIVERSITY FRAMEWORK

The Kunming-Montreal Global Biodiversity Frame-
species diversity work (GBF) was adopted in 2022. It sets the global
biodiversity agenda for the next several decades.
Biodiversity assessment and prioritisation is rele-
vant to understanding, implementing and report-
ing on many of the targets of the GBF. In particular,
it helps track progress toward achieving Goal A of
protecting and restoring biodiversity. Each goal and

genetic
diversity

3Key terms are italicised at the first instance where a link to the definition may aid understanding. Definitions can
be found in the Glossary at the end of the document.
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target has a set of indicators, and the assessment
and prioritisation approach in this guide results in
the exact information needed to measure several of
the indicators. The GBF goals and targets directly
assisted by the approach in this guide are:

Goal A is about protecting and restoring ecosys-
tems, and halting extinction of species. It envisions
an increase in the natural area of ecosystems, and a
reduction in the extinction rate and risk of species
by 2050. Assessment and prioritisation provide a
wealth of biodiversity information towards imple-
menting and monitoring progress towards this goal.

Target 1 seeks to achieve integrated, biodiversity-
inclusive spatial planning across all land and sea ar-
eas. Spatial assessment and prioritisation identify
geographic areas that are important for biodiversi-
ty, which can easily be incorporated into integrated
spatial planning. This will help to ensure that biodi-
versity is taken into account during decisions about
land- and sea-use change.

Target 2 aims to have 30% of degraded ecosystems
under effective restoration by 2030. Assessment
and prioritisation can help to identify and priori-
tise degraded ecosystems, set restoration targets
and monitor restoration success.

Target 3 envisions that areas of importance for
biodiversity covering at least 30% of land, sea and
freshwater are protected or conserved by 2030. The
target specifies that the expansion of protected and
conserved areas should be ecologically representa-
tive, which is one of the guiding principles of as-
sessment and prioritisation (Section 3: Guiding
principles). Assessment and prioritisation can
identify areas that are priorities to contribute to a
representative network of protected and conserved
areas. The target also recognises the need to pro-
tect and conserve areas of particular importance
for biodiversity - such as threatened ecosystems
(Section 5.2.1: Ecosystem risk status) or habitat

for threatened or range restricted species (Section
5.3.1: Species extinction risk) - and to ensure
that networks of protected and conserved areas are
well-connected and will maintain ecosystem func-
tion and services (Section 6.3: Systematic con-
servation planning).+

Target 4 calls for urgent management actions to
halt human induced extinction of known threat-
ened species and for the recovery and conservation
of species, in particular threatened species. Assess-
ment and prioritisation can help to identify threat-
ened species and plan conservation actions.

Target 5 calls for sustainable use of biodiversity
and specifically urges that an ecosystem approach
is used. Assessment and prioritisation provide
information that is essential to the sustainable
management of ecosystems and species. Spatial
planning can support sustainable use, especially in
marine systems where protection supports fisheries
sustainability.

Target 14 calls on parties to integrate biodiversity
and its values into policies, regulations, planning,
development processes, poverty reduction strate-
gies, environmental impact assessmentsand nation-
al accounts. The products of assessment and prior-
itisation, particularly map products, are well-suited
to mainstreaming biodiversity and can be a way of
achieving this target. For further information about
mainstreaming the products, see companion guide
Mainstreaming Biodiversity Priorities.>

Target 15 aims to enable businesses to monitor,
assess and disclose their risks, dependencies and
impacts on biodiversity. Assessment and prioriti-
sation can help businesses account for ecosystems
and species during their development planning and
operations. They can also help businesses, finance
institutions and governments apply the mitigation
hierarchy® to reduce negative impacts on biodiver-
sity.

4Watson et al. 2023. Priorities for protected area expansion so nations can meet their Kunming-Montreal Global

Biodiversity Framework commitments. Integrative Conservation, 2, 140-155. https://doi.org/10.1002/inc3.24.
SUNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spatial
biodiversity products into national policy, planning and decision-making. South African National Biodiversity
Institute, Pretoria, South Africa. http://hdl.handle.net/20.500.12143/8735.
°Jones et al. 2022. Spatial analysis to inform the mitigation hierarchy. Conservation Science and Practice, 4(6),

€12686. https://doi.org/10.1111/csp2.12686.
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Target 21 is about ensuring that data and informa-
tion is available to decision-makers, practitioners
and the public. Biodiversity assessment and prior-
itisation can become a regular, recognised way to
share information about biodiversity in the form of
indicators, map products and accompanying guid-
ance.

Several other GBF targets are assisted indirectly
through biodiversity assessment and prioritisation.

111 Reporting on indicators
from the Global Biodiversity
Framework

In preparing the foundational datasets and un-

dertaking the assessment and prioritisation de-

scribed in this guide, relevant information will be

gathered to report on several of the indicators ad-

opted as part of the monitoring framework of the

Global Biodiversity Framework. Of the headline

indicators, the approach provides the spatial data

required to compile:

e Indicator A.1: Red List of Ecosystems

e Indicator A.2: Extent of natural ecosystems?

e Indicator A.3: Red List Index of Species

e Indicator 3.1: Coverage of protected areas and
other effective area-based conservation mea-
sures

In addition, the approach presented here provides
input data for the compilation of indicators B.1 (ser-
vices provided by ecosystems) and 2.1 (area under
restoration) which require spatial datasets on the
extent of different ecosystem types. Mainstreaming
the products of the approach may contribute to el-
ements of indicator 1.1 on coverage of biodiversity-
inclusive spatial plans.

Many of the further component and complemen-
tary indicators can also be drawn from the datasets
developed using this approach. For example, sever-
al of the component and complementary indicators

under Targets 5, 6, 9 and 10 use disaggregation of
the Red List Index of Species (e.g. for pollinators,
traded species, species used for food or medicine).
The information on ecosystem extent and condition
can assist with other component or complementary
indicators such as the Ecosystem Intactness Index
or the Ecosystem Integrity Index.

1.1.2  National Biodiversity Strategy
and Action Plans

National Biodiversity Strategy and Action Plans
(NBSAPs) are the principal instruments for coun-
tries to meet their obligations under the Conven-
tion on Biological Diversity. The Convention re-
quires countries to prepare national biodiversity
strategies (or equivalent instruments) and to en-
sure that these are taken up into the planning and
activities of all sectors whose actions can have an
impact (positive and negative) on biodiversity.®
Previously, many countries included only limited
spatial data in their NBSAPs, resulting in challenges
with putting them into action and monitoring their
progress. Spatial biodiversity assessment and prior-
itisation can strengthen an NBSAP by illustrating
the current state of biodiversity in a country, iden-
tifying national priorities, and communicating key
biodiversity issues. These data can provide base-
lines to track progress towards national and global
targets, analyse trade-offs, measure policy impacts,
and consider future scenarios.

1.2 Benefits of a
systematic, spatial
approach

Since biodiversity is not distributed evenly across

the landscape or seascape, and neither are the
pressures that act on it, it is important to have a

’The methodology for indicator A.2 is based on the System of Environmental-Economic Accounting (SEEA) Eco-
system Accounting, and requires the compilation of ecosystem extent accounts. These accounts require the

same foundational datasets on extent of ecosystems that are used in spatial biodiversity assessment and prior-

itisation.
Shttps://www.cbd.int/nbsap/.
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defensible and spatially explicit approach, based on
the best available information, to assess the state of
biodiversity and decide on priority areas for action.
This is especially the case in mega-diverse countries
that have many different ecosystems and species in
need of conservation, and in those countries with
limited resources that must be focused on the most
urgent priorities. The approach is also beneficial
in many other circumstances including data rich,
well-resourced settings. Three key advantages of a
systematic, spatial approach are discussed below.

All aspects of biodiversity are comprehensive-
ly included. Conservation efforts can be biased
towards charismatic species, regions that happen
to be well sampled, or the objectives of particular
organisations. In contrast, the approach present-
ed here aims to reduce such biases by using a sys-
tematic methodology that includes all terrestri-
al, freshwater and marine ecosystem types. Each
ecosystem type is treated objectively, and is not
given preference over other ecosystem types based
on skewed or subjective information. Ecosystem
types mapped across the entire landscape or sea-
scape are used as a surrogate for biodiversity, which
gives even un-described species across taxonomic
groups a good probability of being conserved. The
approach is then complemented by adding a subset
of relevant and available species data. There is also
a specific focus on safeguarding ecological process-
es at a range of spatial scales that are required for
continued functioning and persistence of biodiver-
sity over time.

Methods are pragmatic, flexible and can be ap-
plied widely and in an iterative way. The meth-
ods described here are flexible enough to be achiev-
able even when data and resources are limited. The
basic approach can be applied relatively simply and
quickly when necessary, but can also be used as a
basis for ongoing improvement and refinement
that will yield increasingly sophisticated outputs in
the subsequent iterations. It can be conducted at
a broad spatial scale to determine national priori-
ties, but also at finer scales for other applications,
such as informing land-use planning at a more local
level. The foundational datasets and methods are
similar, and results of the analyses are thus compa-
rable, across the terrestrial, freshwater and marine
realms.

Products support a range of sustainable de-
velopment applications. This approach can

inform many different kinds of planning and de-
cision-making in support of sustainable develop-
ment. It implicitly considers conservation as part of
a range of appropriate land uses and sea uses, and
seeks to avoid conflict between conservation and
other sectors, such as agriculture, forestry, mining
and urban development. Among the useful outputs
of a biodiversity assessment are a set of indicators
of the state of biodiversity that are easily under-
standable by a wide audience. These can be used for
monitoring and reporting at a national level. Sim-
ilarly, maps of priority areas can be easily linked to
explicit conservation actions, such as restoration or
the expansion of protected areas. The foundational
datasets and products of biodiversity assessment
and prioritisation can be used for many other appli-
cations, such as the United Nations System of En-
vironmental-Economic Accounting (SEEA) Ecosys-
tem Accounting, reporting on several indicators for
the Sustainable Development Goalsand in applying
the framework of the Task Force for Nature-Relat-
ed Financial Disclosures. Using similar biodiversity
information across all of these applications creates
a cohesive national focus for biodiversity.

1.3 Purpose and
structure of this
guidance

Many countries may feel that, while a spatial bio-
diversity assessment and prioritisation would be
valuable, it is largely out of reach due to limit-
ed biodiversity data and resources. However, it is
possible to use available spatial data to conduct a
national assessment of the status of biodiversity in
a short space of time and with modest resources.
Even a basic, initial biodiversity assessment can be
a highly useful source of information at a nation-
al level. The Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services
(IPBES), which performs regular global, thematic
and regional assessments of biodiversity, ecosys-
tem services and their interlinkages, also recom-
mends that national assessments are undertaken.

This guide sets out a practical approach to conduct-
ing a spatial biodiversity assessment and prioriti-
sation using a small number of key datasets. The
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approach is based on the well-known principles of
systematic conservation planning, as well as sev-
eral additional operational principles developed
through practical application of the approach. The
ten most important principles to keep in mind
when applying the approach are discussed in Sec-
tion 3: Guiding principles. The small number of
spatial datasets that form the basis for the approach
are discussed in Section 4: Spatial datasets.

The approach distinguishes between spatial biodi-
versity assessment and spatial biodiversity prioriti-
sation in the following way:

Assessment addresses the question of the state
of biodiversity within a country (key question 2).
Section 5: Assessment shows how, by combining
key datasets, and with limited additional analysis,
it is possible to provide maps and indicators of the
state of biodiversity. Assessment identifies the eco-
system types and species that are threatened and
under-protected. Risk status is assessed using the
globally accepted categories and criteria of the
IUCN Red List of Ecosystems and the [UCN Red
List of Threatened Species. An initial Red List of
Ecosystems assessment for all ecosystem types can
be easily achieved and can then be built on using
more comprehensive data when feasible. Similarly,
the Red List of Threatened Species can first be ap-
plied to an initial set of species and then expand-
ed as data becomes available. Assessing protection
levels provides additional important information
for both ecosystems and species about how well

© James Puttick

they are protected in the current network of pro-
tected and conserved areas.

Prioritisation takes this information astep further,
by helping to answer the question of where to focus
conservation efforts (key question 3). Section 6:
Prioritisation and planning covers several meth-
ods that can be used to identify important biodi-
versity areas, from basic prioritisation, through cri-
teria-based approaches like Key Biodiversity Areas,
to the more comprehensive methods of systematic
conservation planning. These methods identify a
set of national biodiversity priority areas that can
inform where it is most strategic to act first.

By following the steps set out in these sections, it
will be possible to develop a set of valuable prod-
ucts, as discussed in Section 7: Products. These
are typically in the form of maps and accompanying
guidelines, which can inform policy, planning, de-
cisions and action in the biodiversity sector, as well
as in a range of other sectors that depend on or im-
pact biodiversity. In Section 8: Enabling factors,
some institutional and other factors are discussed
that will make the approach easier to conduct and
implement.

The core intended audience for this guide are those
in government agencies or other organisations who
are involved in managing, conserving or reporting
on biodiversity at national level, including those
involved in revising or implementing NBSAPs and
country reporting to the Convention on Biolog-
ical Diversity. The guide has broader relevance to
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anyone operating in a land, catchment or ocean
management or spatial planning role, including Case studies: A selection of case studies
conservation planners, protected area managers, showcase how the methods can be applied in
researchers, and others involved in spatial planning practice across a range of terrestrial, freshwa-
in any context. The audience also includes policy- ter and marine realms in different regions. A
and decision-makers who require an information sequence of South African examples shows
resource to aid understanding in this subject area. how the country has extensively applied the
To reach this broad audience, the guide provides methods over the past 20 years, accumulating
an overview of the approach through simple flow practical experience of both the challenges
charts, and aims to provide sufficient technical de- that can be experienced as well as the ultimate
tail in tables to assist readers who wish to imple- versatility and value of the approach.?

ment the approach.

Box1:
Case study: Spatial biodiversity
assessment in South Africa.

The National Spatial Biodiversity Assessment (NSBA),*° com-
pleted in 2004, was South Africa’s first attempt at a comprehen-
sive assessment of the state of biodiversity spanning terrestrial,
river, estuarine and marine ecosystems. The NSBA was con-
ducted in less than a year, with very limited resources and only
a small team of people. It used what data were available at the
time, building on some excellent research, but also highlight- N
ing extensive data gaps. Nevertheless, it became one of the most ii;’;:'s":;s;‘:?
widely used resources in the conservation sector in South Afri-

ca, informing the development of the country’s first NBSAP, and

prompting a range of important conservation actions.

Regular National Biodiversity Assessments (NBAs) have since be-
come a core aspect of biodiversity policy, strategy and reporting
in South Africa, and have been institutionalised as an ongoing
responsibility of the South African National Biodiversity Institute
(SANBI). The most recent version, the National Biodiversity As-
sessment 2018," made significant progress in filling data gaps and
refining the methodology. It continues to highlight conservation
priorities in South Africa and guide biodiversity strategy for the
country. The next National Biodiversity Assessment is due to be
completed in 2025. More information on the NBA is available at
http://nba.sanbi.org.za/.

Botts et al. 2019. Practical actions for applied systematic conservation planning. Conservation Biology, 33(6), 1235-
1246. https://doi.org/10.1111/cobi.13321.

°Driver et al. 2005. National Spatial Biodiversity Assessment 2004: priorities for biodiversity conservation in South
Africa. Strelitzia 17. South African National Biodiversity Institute, Pretoria.

1SANBI. 2019. National Biodiversity Assessment 2018: The status of South Africa’s ecosystems and biodiversity.
Synthesis Report. South African National Biodiversity Institute, an entity of the Department of Environment,
Forestry and Fisheries, Pretoria. http://nba.sanbi.org.za/.
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2. Key questions

Regardless of the policy context or circumstances
of a country, there are certain fundamental ques-
tions that, if answered, will provide a wealth of in-
formation for biodiversity-related policy, planning,
decisions and action. Even greater value will be ob-
tained by asking and answering these questions in
a spatially explicit way. By doing so, conservation
actions can be focussed on specific biodiversity pri-
ority areas, making the best use of limited resources

and avoiding conflicts with other sectors in many
cases. Almost any policy-relevant question about a
country’s biodiversity will be related to one of these
key questions, and the approach presented here pro-
vides a way to answer them simply and effectively.

In this section, the three key questions are expand-
ed to give examples of the sub-questions that may
be explored within each one.

Key question 1: What biodiversity does a country have and where is it?

o What different types of ecosystems exist in the country and where are they found?

= Which ecosystem types are widespread and which have a limited distribution?

e What species of special concern occur in the country and where are they found?

= Where do nationally or locally endemic (or near-endemic) species occur?

= Where do culturally, socially or ecologically important species occur (e.g. flagship species, keystone

species or species utilised by people)?

e Which ecological processes are important and where do they occur?

= What ecological processes are important for the persistence of ecosystems and species, and where

do they occur?

= What natural areas function as ecological infrastructure that provides valuable services to people

and the economy?

© Morgan Trimble
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Key question 2: What is the state of biodiversity across the landscape and seascape?

e How much biodiversity is left and what condition is it in?

= Where do key pressures on biodiversity occur (e.g. land use change, climate change, unsustainable
harvesting, excessive water abstraction, invasive alien species)?

= Where have natural areas been converted to intensive land or sea uses?

= What is the ecological condition of the remaining biodiversity?

= [s biodiversity sufficiently functional and connected to allow persistence into the future?
e How much of each ecosystem type and species is protected and is that enough?

= Where are existing protected and conserved areas located and do they include sufficient examples
of all components of biodiversity?

o How is the state of biodiversity changing over time?
= How are ecosystems and species responding to global changes?
= s the state of ecosystems and species improving or declining over time?

= Are conservation or restoration efforts having a positive impact?

Key question 3: Where and how should a country act first to manage and conserve biodiversity?

e How much of each ecosystem type, species or ecological process should remain in a natural or
near-natural state to ensure persistence of biodiversity into the future?

e Which geographicareas are most important for conserving and managing biodiversity through
arange of appropriate interventions?

= Where should efforts for avoiding loss of natural areas be focussed (e.g. through ensuring that these
sites are taken into account in land-use planning and marine spatial planning)?

= Where should protected or conserved areas be established or expanded?

= Where should efforts for restoration of degraded ecosystems be focused (e.g. through the removal of
invasive alien species or restoration of wetlands)?

= Where should conservation efforts be focussed to support climate change adaptation?
e Which sites need most urgent intervention?
e Where can scarce resources be used most strategically to get the best response?
e How can biodiversity be conserved while avoiding unnecessary conflict with other sectors?

e What other interventions are important for supporting place-based actions (e.g. policy, regu-
latory, social, research)?
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3. Guiding principles

In this section, ten guiding principles are discussed, which should be kept in mind during any spatial bio-
diversity assessment or prioritisation. Some are conceptual, and others relate to the process of undertaking
assessment or prioritisation. Adhering to them is likely to improve the ease of conducting a national biodi-
versity assessment and prioritisation, and to enhance the utility of the outputs.

The first three principles follow the well-known principles of systematic conservation planning.”* The next
seven are additional principles that have been distilled from experience of applying this approach.s

1 Aim to conserve a viable representative sample of every different type of biodiversity. Representa-
tion is one of the two main goals of systematic conservation planning and is a fundamental basis for the
approach described here. The purpose of representation is to conserve a viable sample of all species and all
ecosystem types. It recognises that there has often been a historical bias in conservation that has either fa-
voured charismatic species for conservation or placed protected areas mainly in those areas not wanted for
other purposes. By aiming for full representation of all ecosystem types and species, the unique attributes,
potential uses and intrinsic value of all biodiversity native to a country will be conserved.

2 Aim to conserve key processes that allow biodiversity to persist over the long term. Persistence
is the second of two main goals of systematic conservation planning. It refers to the need to maintain
ecological and evolutionary processes that enable ecosystems and species to persist over time. Rather
than preserving a static state of biodiversity, this implies that the ongoing dynamic nature of ecosystems
should be allowed to continue in the long term, to allow species to respond and adapt to changing envi-
ronments. Consideration must be given to the quantity and configuration of biodiversity priority areas
that will be needed to maintain ecosystem functioning. Addressing persistence may include making pro-
vision for ecological corridors that allow movement of species and enable connectivity in the landscape,
or identifying refugia where biodiversity can persist in the face of climate change, amongst other factors.
By planning for persistence, conservation actions taken today will still have benefits well into the future.

3 Set quantitative biodiversity targets to achieve representation and persistence. Biodiver-
sity targets are quantitative measures used both to identify conservation priorities (through plan-
ning) as well as to evaluate the success or impact of conservation actions (through monitoring). Bio-
diversity targets refer to the amount of biodiversity that should be kept in a natural or near-natural
state to meet the goals of representation and persistence. Biodiversity targets should be based on
the best available information to ensure that they are defensible, and more importantly, to provide
assurance that by achieving them, the desired conservation outcomes of representation and per-
sistence will likewise be achieved. Section 6.3.1: Biodiversity targets contains more information.

>Margules & Pressey. 2000. Systematic conservation planning. Nature 405, 243-253. http://www.nature.com/na-
ture/journal/v405/n6783/full/405243a0.html.

5Botts et al. 2019. Practical actions for applied systematic conservation planning. Conservation Biology, 33(6), 1235-
1246. https://doi.org/10.1111/cobi.13321.
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4 Usethe bestavailable information to enable robust, defensible and credible results. Throughout
this approach, the best available data, information and knowledge should be used, and any limitations of
the data carefully considered before it is included. Expert, traditional and local knowledge can be includ-
ed where appropriate, and often plays a vital role at various stages in the process. It is important to check
that any step taken makes ecological sense, rather than just following a set methodology. This requires
involvement of ecologists who have first-hand knowledge of the country or region concerned. Each step
should be carefully documented, including the data used and its limitations, methods applied, and any
assumptions made during the process. This information should be made available in a technical report
that accompanies the other outputs. This will allow other practitioners to understand, and potentially re-
peat, the methods. A robust process, based on best available information, will help to make certain that
the results are credible, defensible and repeatable. With this basis, the spatial biodiversity assessment
and prioritisation will be better able to stand up to any queries, especially when the products have been
integrated into policy, planning, decisions and action.

5 Useanadaptive approach: start simply and plan for iterative improvements. The first time that this
approach is applied in a country may well be basic due to data or capacity constraints. It is very useful to
start simply, rather than awaiting optimal data and capacity to conduct a more sophisticated assessment at
some future date. The first assessment or prioritisation is likely to be a valuable starting point, and can be
built on in subsequent iterations as more data and capacity become available. Indeed, an initial assessment
or prioritisation often helps to point to key data gaps, and to provide the impetus to fill them. It is necessary
to be conscious of not revising the outputs too often or unnecessarily, especially if they are used to inform
policy- and decision-making, as this can cause confusion or mistrust among users. It is thus important to
find a balance between stability of the outputs on the one hand and iterative improvement on the other,
and to ensure there is clear communication about which is the most appropriate version to use.

6 Aim for consistency across terrestrial, freshwater and marine realms. The approach described
here is equally applicable across a wide range of ecosystems in different environments. The aim should
be to keep the broad approach as similar as possible, so that the results are generally equivalent and com-
parable, while allowing for enough flexibility to deal with different types of data and different contexts.
This allows for planning and decision-making to be inclusive and properly aligned across terrestrial,
freshwater and marine realms. Ultimately, it may be possible to achieve a single integrated set of prod-
ucts that incorporates information across these realms, but a separate broadly consistent assessment or
prioritisation for each realm can also be extremely useful.

7 Keep the process simple, with clear and understandable outputs. Biodiversity is complex, with
many facets, ranging from genes to landscape- or seascape-scale ecological processes. However, allowing
assessment or prioritisation to become overly complex does not enhance its utility or application. While
remaining aware of the underlying complexity, it is important to aim to keep the assessment and priori-
tisation process, and more particularly the outputs, as straightforward as possible. This can be achieved
by summarising results in a few indicators and a few maps, linked to clear messages, which will allow the
products to be used most widely.

8 Makeaclearlink toimplementation by remaining aware of the context. The implementation con-
text, needs and opportunities should be considered throughout the process of assessment and prioriti-
sation, from conceptualisation to dissemination of the final products. Requirements for implementation
may tailor the questions that are asked, the data and methods used, and the type or structure of products
that are produced. For this reason, it is important for those involved in the assessment or prioritisation
process to be familiar with the implementation context and to understand how, and by whom, the prod-
ucts will be used, to ensure that they are fit for the purpose of implementation.

9 Beinclusive and engage stakeholders at relevant stages. Effective stakeholder participation in the
assessment and prioritisation process is essential for the uptake and implementation of the results. As
with any process that aims to involve stakeholders, it is beneficial to be inclusive from an early stage. How-
ever, it must also be understood that certain aspects of assessment and prioritisation are more appropri-
ate to certain groups, and not all need to be involved in every aspect throughout the entire process. For
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assessment, it may be appropriate to involve a smaller group of stakeholders who have the technical
knowledge to apply the various categories and criteria of the Red List processes. While for prioritisa-
tion, broader stakeholder participation is important. Stakeholder participation should be strategic
and well-structured to avoid unproductive interactions that might simply result in fatigue. Hence, the
science community, practitioners, policymakers, indigenous people and local communities, and other
stakeholders should be included at the most appropriate times, and not necessarily all at the same time.
Similar to the technical nature of the assessment and prioritisation process, stakeholder engagement is
an area that may require specialist skills (e.g. participatory workshop facilitation or negotiation skills)
and innovative use of technology (e.g. online meetings and online tools to share draft reports or maps).
Many excellent resources exist to guide the stakeholder participation process.

10 Make the products freely and easily accessible for wide use. Products of this approach are likely to
include foundational data layers (which are often useful products in their own right), map products (the
outputs of the analysis) and other accompanying products (such as technical reports, lists, implementa-
tion guides). See Section 7: Products. All of these products should be made freely available from a well-
known, credible and easily accessible online source. For scientific audiences, the information that should
be made available includes input data and technical documentation on the methods used. For potential
users of the data, the products and outputs should be provided in suitable formats that are easily accessi-
ble, to improve use and uptake. There are limited exceptions where data privacy may be important, such
as for data on the locations of threatened species targeted by collectors.
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4. Spatial datasets

Four foundational datasets are required to com-
plete a spatial biodiversity assessment and priori-
tisation at a national level (Table 1). The focus on
only a few spatial datasets is a deliberate effort to
maintain the simplicity of the approach, which
is especially important for those countries that
have limited data or resources. For those coun-
tries where it is challenging to gather the appro-
priate species data, it is still possible to conduct

a useful assessment and prioritisation using only
ecosystem-level data.

These datasets are not only important building
blocks of the approach presented here, but are also
useful products in their own right. They provide a
wealth of information about what biodiversity is
present within a country; its location and the major
pressures that it faces.

Table 1: The four foundational datasets required for a spatial assessment or prioritisation of biodiversity.

Baseline map of ecosystem types

Ecosystem types are spatial units that are likely to share broadly similar ecological
characteristics and functioning. The map represents diversity at an ecosystem level
and is also a surrogate for a range of other biodiversity features. It should cover the
entire area of the country that is being assessed and ideally show the historical ex-
tent of each ecosystem type or as close to that as possible.

Map of current extent and condition

A map of current extent and condition shows the current state of the landscape or
seascape or as close to that as possible. It combines information on the impact of
different pressures on ecosystems. The map is used to delineate the amount and
location of natural areas that remain, and their condition compared to a reference
condition of natural.

Map of protected and conserved areas

Protected areas are areas of land or sea that are formally protected by legal means.
Conservation areas are conserved using other effective area-based conservation
measures. The map of protected and conserved areas shows their locations and
boundaries.

ol ar oo Maps of species occurrences
. LY -
.o '-_ . . Species occurrence data are records of the places and times where species have been
D 2 observed or collected. They are used to map species distributions, and generate pa-
.‘w O rameters like the extent of occurrence or area of occupancy for species assessments.
‘ ‘> ' +| Ideally, species occurrence data should be spatially unbiased in its collection and

S e comprehensive across a taxonomic group, but if this is not possible, collating all
available data for each species is still useful.
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The sections below examine the important charac-
teristics of each of these spatial datasets, and pro-
vide guidance on how to source or generate them
for a region or country. While it is always better to
use national datasets, if these are not available then
combining global datasets with expert and local
knowledge can provide data of sufficient quality
for an initial, basic assessment and prioritisation.
This is preferable to having no spatial biodiversity
information to inform policy, planning, decisions
and action. An initial assessment and prioritisation
can help to identify data gaps and plan for improve-
ments in data quality over time, while still provid-
ing insights that can usefully inform conservation
strategy in the meantime.

4.1 Baseline map of
ecosystem types

An ecosystem type is a complex of organisms and
their associated physical environment that share
broadly similar ecological composition, structure
and function. Using ecosystem types is a valuable
approach, especially in situations where other bio-
diversity data may be limited or geographically bi-
ased. It is a way to bring in many complex aspects
of biodiversity under the umbrella of ecosystem
types that can be mapped systematically across a
country. The map represents diversity at an ecosys-
tem level and is also a surrogate for other biodiver-
sity features that may otherwise be excluded from
the analysis, such as assemblages of species typi-
cal of that ecosystem, unknown or poorly sampled
species, habitat structure and ecological processes.

The baseline map of ecosystem types provides the
fundamental unit of analysis for spatial biodiver-
sity assessment and prioritisation. It is possible to
build an initial version from a range of available
datasets (Table 2), and early attempts can then be
significantly refined and improved with iterative
changes over time.

There are certain characteristics that are important
in developing any map of ecosystem types:

Complete coverage of the country or region.
The map of ecosystem types should cover the
entire region or country being assessed. Com-
plete coverage will mean that biodiversity is fairly

A pragmatic approach to
ecosystem types

Ecosystem types evolve and change over time,
for example, in response to climate change.
Such ecosystem changes typically happen over
much longer time scales than does planning.
While acknowledging ecosystem change,
mapping and classifying ecosystem types is a
pragmatic way of grouping biodiversity to en-
able the assessing, managing and monitoring
of the state of biodiversity in a country. The
dynamic nature of ecosystems can be taken
into account by including aspects of ecologi-
cal processes and climate change in prioriti-
sation, to maximise the ability of ecosystem
types to evolve and adapt.

represented across the country or region and no
part of the land- or seascape is excluded from the
analysis. Complete coverage can highlight pres-
sures on overlooked areas that have not been the
focus of previous research or conservation efforts.
Complete coverage is also necessary for making
meaningful comparisons, such as countrywide
proportions of threatened or under-protected eco-
systems.

Map the baseline extent of the ecosystem
types. It is ideal to know the historical extent of
ecosystem types, or as near to that as possible, as
a baseline for assessing their current status and
understanding changes. Establishing a histori-
cal baseline for the extent of an ecosystem type
provides a stable measure against which to assess
changes in extent. It allows for a more accurate and
more systematic measure of indicators such as eco-
system protection level and ecosystem risk status.
The historical extent should ideally be mapped to
a pre-industrial baseline, before large-scale hu-
man modification of the landscape occurred. This
is understandably difficult in some regions, where
a decision will have to be made about an appropri-
ate baseline date. In practice the baseline may be
different for different ecosystem types depending
on the availability of data. Accurate spatial delin-
eation of historical boundaries of ecosystem types
is not always possible, and it may be sufficient to
estimate the historical extent of some ecosystem
types, drawing on expert judgement.
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Use ecologically meaningful units. Meaning-
ful ecological units are essential if the results of
assessment and prioritisation are to be effective in
informing conservation policy, planning, decisions
and action. The map of ecosystem types should re-
flect ecosystem composition, structure and func-
tion, which requires a range of data sources. Ideally,
the map of ecosystem types should be supported by
ground-truthed data on species composition where
available. However, if field data are not available, a
pragmatic initial map of ecosystem types can be con-
structed from remotely sensed data and biophysical
data layers that are usually widely available (Table 2),
in consultation with ecologists who know the area.

Improve integration across realms. Ideally,
the map of ecosystem types should be continu-
ous across the terrestrial, freshwater and marine
realms. This enables integrated prioritisation across
realms and all-in-one map products, and allows
better incorporation of the important transitional
ecosystems between realms. Exchanges that occur
between realms, such as at the coast, estuaries or
wetlands, are ecologically important and should
not be disregarded during assessment and priori-
tisation. However, given the different data sources
in each of the realms, such integration is not always
achievable. In such cases, it is still extremely useful
to create a separate map of ecosystem types for each
realm, with the aim of improving alignment and
edge-matching over time so that ultimately they
can be integrated into a single map.

4https://global-ecosystems.org.

Provide a description of each ecosystem type.
Each ecosystem type should be recognisable based
on its abiotic (e.g. soils, climate) and biotic (dom-
inant communities or species) characteristics. De-
veloping a description helps to think through the
uniqueness of the ecosystem type in the landscape
or seascape, while recognising that some ecosystem
types cross country borders. Initial descriptions
can be brief outlines of the characteristics. These
descriptions can be expanded over time as more
information is gathered and discussions are held
with neighbouring countries, to include addition-
al aspects of the characteristic species and ecolog-
ical processes of the ecosystem. A definition of the
ecosystem type can guide conservation actions that
are aligned with its unique characteristics. Submit-
ting threatened ecosystems to global databases also
calls for a description of the ecosystem type.

Establish a sensible classification with a nest-
ed hierarchy. Ecosystem types should be nested
within broader categories, which are a useful lev-
el at which to summarise findings of assessment
and prioritisation. It is useful to develop a basic
hierarchical framework before mapping ecosys-
tem types. The ecosystem functional groups of the
IUCN Global Ecosystem Typology* can be a useful
starting point, within which national ecosystem
types can be nested and refined over time. A fully
nested hierarchy enhances the utility of the map
of ecosystem types, making it more appropriate as
a basis for assessment and prioritisation at a range


https://global-ecosystems.org
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of spatial scales. A national map and classification
of ecosystem types that becomes well-established
is an extremely valuable product in its own right
that has a wide range of applications.

The IUCN Global Ecosystem Typology (GET)
is a hierarchical classification for Earth’s ecosys-
tems. In its upper three levels, the GET defines
ecosystems by their functional characteristics,
while in its three lower levels, it is designed to
distinguish ecosystems with different assem-
blages of species. It recognises five realms (level
1 of the typology): terrestrial, freshwater, ma-
rine, subterranean and atmospheric. Within
the realms are nested biomes (level 2) and eco-
system functional groups (level 3). Ecosystem
functional groups have been recommended for
use across the ecosystem-related indicators for
the Global Biodiversity Framework, and are the
reference classification for ecosystem types in
SEEA Ecosystem Accounting and the Red List of
Ecosystems. The GET has been endorsed by the
United Nations Statistical Commission as an in-
ternational statistical classification.

The GET does not replace national ecosystem
classifications or national ecosystem types. Rath-
er, it provides a way of linking national ecosys-
tem classifications to a consistent global system.
Ideally, each national ecosystem type (typically
identified at level 5 or 6 of the GET) should fall
within one of the ecosystem functional groups
(level 3) in the GET, which is a useful level for
summarising measurement and indicators for
ecosystems across countries. Countries can re-
tain as much detail as is useful in their national
maps and classifications while at the same time
allowing for aggregation of ecosystem types to
ecosystem functional groups. The identification
of ecosystem types is intended to support biodi-
versity conservation, research, management and
human well-being.

Sourcing or developing a baseline map of ecosys-
tem types is slightly different across the terrestrial,
freshwater and marine realms (Table 2). In the ab-
sence of more accurate national data, broad-scale
global datasets or available biophysical data can be
used as a basis for an initial map of ecosystem types.
Even data-poor countries will be able to generate a
useful initial version with little need for addition-
al data collection. An initial national map is likely
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to involve a combination of global datasets, avail- intelligence methods, can also support mapping.
able national data (even if partial or incomplete) However, land cover classes in themselves are often
and expert input. Rapidly advancing Earth obser- not a suitable proxy for mapping ecologically mean-
vation technology, along with innovative artificial ingful natural ecosystem types.

Table 2: Sourcing or generating a baseline map of ecosystem types across the terrestrial, freshwater and
marine realms.

Vegetation types can provide a way of mapping, classifying and describing terrestrial ecosystem
types.

National vegetation maps are available for many countries as a result of botanical and agricul-
tural research (sometimes called geobotanical maps).

Sometimes it may be necessary to bring together several sub-national vegetation maps and
then work to fill in the gaps with other data.

In some cases, useful regional maps (e.g. for Africa) can be adapted to national level.

A basic map of terrestrial ecosystem types can also be generated using a combination of bio-
physical data layers such as soil types, elevation, geology and rainfall.

Additional sources of historical data can include old photos, botanical memoirs or paintings.
Expert, traditional and local knowledge can be used to assist in the classification and delinea-
tion of ecosystem types, for example by uncovering useful datasets or refining existing data.

Basic datasets for developing a map of freshwater ecosystem types include maps of the river
network and wetlands for a region or country. It is also useful to have a map of catchments.
Many countries have a map of their river network, at least of major rivers at a broad scale.
Maps of larger wetlands can often be extracted from a topographical map, vegetation or land
cover data, if'a national map of wetlands does not exist.

There are rapidly unfolding advances in the remote sensing detection of surface water, soil
moisture and the ‘signature’ of vegetation that responds to the sustained presence of wet soils.
Wetland extent is often dynamic and seasonal, and therefore cannot be equated with the open
water visible through remote sensing at a particular point in time. Field mapping is usually
needed, along with modelling.

It is not always possible to map historical extent of wetlands, so it may be necessary to decide
on a baseline year.

Where possible, freshwater ecosystem types can be categorised using hydrological, geomor-
phological or biological characteristics.

Finer scale classification can be achieved by including additional information such as flow vari-
ability, channel gradient and species composition.

Expert, traditional and local knowledge can be used to assist in the classification and delinea-
tion of ecosystem types, for example by uncovering useful datasets or refining existing data.

Maps of marine ecosystem types can be created from a small set of globally available biophysi-
cal layers, including sediment and depth.

At the broadest level, marine environments can be divided into coastal, inshore and offshore.
Depth classes (coastal, inshore, shelf, shelf edge, upper bathyal, lower bathyal and abyss) can
be used as a basis for further delineating marine ecosystem types.

Additional factors used to classify coastal or marine ecosystem types can include substrate (e.g.
rocky shore or sandy beach), geology, wave exposure or biogeography.

It is also possible to map some coastal ecosystems from remote sensing imagery.

Expert, traditional and local knowledge can be used to assist in the classification and delinea-
tion of ecosystem types, for example by uncovering useful datasets or refining existing data.
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4.2 Map of current
extent and condition

The map of current extent and condition gives a
current view of what is happening in the landscape
or seascape, or as close to that as possible. It gathers
a range of information about what has changed, or
has not, since the baseline that is captured in the
map of ecosystem types. The purpose of the map
of current extent and condition is to determine the
amount and location of natural areas that remain,
and their condition in terms of how their compo-
sition, structure and function has been modified
from a reference condition of natural. It combines
information on the impact of different pressures on
biodiversity (such as land use change, alteration of
freshwater flows, unsustainable harvesting of re-
sources, invasive alien species or climate change),
and is a way of summarising the many pressures
acting on ecosystems. Ideally, it is useful to work
towards a time series of maps of current extent and
condition at regular intervals with each version
named clearly to indicate the timepoint.

Depending on how it is used for assessment and
prioritisation, the information can be combined in
various ways. At the most fundamental, it distin-
guishes between the parts of the landscape or sea-
scape that are no longer natural and have been con-
verted to anthropogenic ecosystem types and those

that remain natural or semi-natural. This provides
a measure of the remaining extent of natural eco-
system types, which provides information for Glob-
al Biodiversity Framework headline indicator A.2
Extent of natural ecosystems. It is also an import-
ant part of the assessment criteria for the Red List
of Ecosystems (Section 5.2.1: Ecosystem risk sta-
tus). In the terrestrial and freshwater realms and
for coastal areas, the primary input to identifying
areas that have been lost are the classes in land
cover data that represent anthropogenic ecosystem
types, such as urban, mining and cultivation. How-
ever, these can be supplemented by other data that
may not be well represented in land cover, such as
the transport network (roads, rail, harbours).

Once the areas that are no longer natural have been
mapped, it is then also possible to define the differ-
ing degrees of ecological condition in the areas that
remain natural or semi-natural. There are many
appropriate ways to map ecological condition, and
methods often differ across the terrestrial, freshwa-
terand marine realms (Table 3). Ideally, more detail
about ecological condition is better, so including
several categories that show degrees of modifica-
tion from natural (such as good, fair, poor) is help-
ful. Ecological condition can draw on additional
data that captures causes of degradation, such as
overgrazing in the terrestrial realm or heavy fishing
pressure in the marine realm. Whichever method is
chosen, the aim should be a simple classification of
ecological condition into sensible and easily under-
stood categories.

Table 3: Sourcing or generating a map of current extent and condition across the terrestrial, freshwater and

marine realms.

e The primary source of data for the map of current extent and condition in the terrestrial envi-

ronment is land cover.

e Land cover classes can in many cases be linked to degree of modification.

It may be possible to use a range of additional data sources to supplement land cover data (e.g.
road data, aerial imagery, lights at night).

e Additional data on specific sectors may be useful (e.g. data on the location of cultivated fields,
plantation forestry and extractive industries are sometimes available).

Terrestrial
[ ]

o The extent of rivers is often measured in length and is generally constant.

o Ideally, an assessment of the ecological condition of rivers requires data on a range of factors
such as modifications to hydrology (the quantity, timing and velocity of flow in the river), water
quality, in-stream habitat and riparian habitat.

e If such information is not available, the ecological condition of rivers can be estimated by using
land cover data to estimate the proportion of natural vegetation in the river catchment and

Freshwater
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Table 3: Sourcing or generating a map of current extent and condition across the terrestrial, freshwater and
marine realms (continued).

within a defined buffer along the river corridor. The higher the proportion of natural vegeta-
tion, the better the ecological condition of the river is likely to be.

e Wetland condition can be assessed by using land cover data to estimate the proportion of nat-
ural vegetation in, and surrounding, the wetland.

e Other proxies for pressures on freshwater ecosystems can be included where available, for ex-
ample presence of dams or road crossings that fragment freshwater ecosystems.

e The assessment of ecological condition of rivers and wetlands using proxies should be supple-
mented with expert and local knowledge whenever available.

(continued)
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e There is no equivalent to land cover in the marine environment, but data on pressures on ma-
rine ecosystems can be used as a proxy for ecological condition.

e Pressures in the marine environment can include fishing, mining, shipping, waste water dis-
charge, coastal development, mariculture and invasive species, amongst others.

e Information on these pressures is sometimes available from the relevant industries or govern-
ment departments.

o These pressures need to be sensibly converted into a map of current extent and condition, for
example, by applying a matrix that scores the impact of each pressure (extent and intensity)
within each ecosystem type.

e Whilst global maps of biodiversity in the marine realm are available, they are generally of coarse
resolution and as such, caution should be applied if using them to infer ecological condition.

Marine

c Anthropogenic ecosystem types and mapping the baseline for

assessment

The IUCN Global Ecosystem Typology recognises
anthropogenic ecosystem types as well as natural
ecosystem types. Anthropogenic ecosystem types
arise where human modification of natural eco-
systems results in a completely new ecosystem
type such as an urban area, cropland or dam. Hu-
man activity is the primary determinant of the
properties in these ecosystem types, and they
are maintained through human influence and
management. They function very differently to
the natural ecosystems that they replaced, and in
general the ecosystem type they replaced will no
longer be recognisably present. If it is not possible
to map the historical extent of natural ecosystem
types, then anthropogenic ecosystem types can be
included in the baseline map of ecosystem types.

There are different ways to develop, combine and
present the baseline map of ecosystem types and
the map of current extent and condition. Coun-
tries may choose different approaches based on
their context.

One approach is to map the historical extent of
natural ecosystems across the whole country on
one map. It is often possible to estimate the his-
torical extent without necessarily having detailed
maps or records from the past (Section 4.1: Base-
line map of ecosystem types). Information on
human land uses, pressures and other ecological
condition information is combined in a second
map that reflects the current state of the land-
scape or seascape (Section 4.2: Map of current
extent and condition). Overlaying these maps
provides the assessment (Section 5.2: Steps for

conducting an ecosystem assessment). This is
the method that is used in this guide.

Mapping the historical extent of natural ecosys-
tems makes it possible to assess Criterion A3 of
the IUCN Red List of Ecosystems (which relates
to reduction in the extent of ecosystems over
historical timeframes) for all ecosystem types
in the country. This is a simple way to achieve
an initial Red List of Ecosystems assessment. A



baseline map of historical extent of ecosystem
types also has benefits for meaningfully assess-
ing protection levels. Setting percentage targets
for protection based on less than the full histori-
cal extent of an ecosystem type might mean that
the area required to meet protection targets gets
smaller and smaller as more of the ecosystem is
modified (Section 6.3.1: Biodiversity targets).
An ecosystem type may then be inaccurately as-
sessed as well protected when actually only a tiny
fraction of its historical extent is protected. See
Box 2: Developing a baseline map of ecosystem
types for Rwanda.

For some countries, however, mapping the his-
torical extent of natural ecosystem types is dif-
ficult as large portions of some ecosystem types

Approach 1: Baseline shows historical
extent of natural ecosystem types

(as used in this guide)

Historical extent of
natural ecosystem types
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Z
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have been converted to anthropogenic types and
this conversion may have happened in the dis-
tant past. These countries often combine the ex-
tent of anthropogenic ecosystem types and nat-
ural ecosystem types at a specific point of time
into a baseline map of ecosystem types that can
be used for assessment. This is compared to a
current map to show how the extent of ecosys-
tem types has changed. Condition information is
brought in to assess the condition of the remain-
ing natural ecosystem types. The benefits of this
approach are that the baseline map of ecosystem
types (natural and anthropogenic) more closely
resembles what people are familiar with on the
ground. In this case, it is useful to estimate the
historical extent numerically, even if it cannot be
mapped, as a basis for setting protection targets.

Approach 2: Baseline includes
natural and anthropogenic
ecosystem types

Anthropo-
genic
ecosystem
types

Natural
ecosystem types

Not natural
(Anthropogenic)

FOUNDATIONAL DATASETS

CURRENT

Natural
ecosystem types

Anthropogenic
ecosystem types

Remaining
extent of natural
ecosystem types

Enables assessment of

criterion A of the Red List of

Remaining
extent of natural
ecosystem types

Ecosystems related to
reduction in ecosystem
distribution.

Enables assessment of

ASSESSMENT

criteria C and D of the Red
List of Ecosystems related to
environmental degradation
and biotic disruptions.




Mapping Biodiversity Priorities (2024)

Box 2:
Case study: Developing a baseline map of ecosystem types for
Rwanda

Often referred to as the land of a thousand hills,
Rwanda boasts a landscape that is topographi-
cally diverse with five volcanoes, over 23 lakes
and an elevation between 1 0oo and 4 50omasl.
However, with more than 500 people per square
kilometre,> much of the land has been con-
verted to commercial and subsistence farming,
housing and other intensive anthropogenic
uses.’

In 2022, Rwanda undertook its first spatial biodi-
versity assessment. As a first step, partners need-
ed to create a map of ecosystem types to form the
baseline for the assessment. The limited ecosys-
tem data, extensively transformed landscape and
thinly spread expert knowledge posed a chal-
lenge to developing a map of the historical ex-
tent of natural ecosystem types. However, a map
showing just the remaining distribution of natu-
ral ecosystem types would not have been useful
in an assessment of biodiversity as it would not
give an estimate of how much of each ecosystem
type had been lost.

Therefore, efforts were made to collate all avail-
able data, drawing on local and international
knowledge and experience. Local experts used

Baseline map of
ecosystem types

a range of proxies based on their knowledge
of what processes drive Rwandan ecosystems.
Many useful datasets were eventually gathered,
including regional vegetation maps, biophysical
maps and several fine-scale local maps. With
several rounds of review by experts, this data was
used to build a map of the historical distribution
of ecosystem types that was used as a baseline for
an assessment of risk status and protection level
for ecosystems.

Ecosystem types such as Wooded Savanna, which
is Critically Endangered and not protected, were
highlighted as priorities for conservation action.
The assessment found that 71% of Rwanda’s
ecosystem types are threatened and nearly two
thirds (64%) are not protected or poorly protect-
ed. It was only possible to calculate these statis-
tics because a historical baseline extent was es-
tablished for all ecosystem types.

Efforts have since been made to refine the map of
ecosystem types as more ecologists have become
involved in the process. A team was established
with partners in national government so that the
map and assessment can be included in future
policy and planning.

Remaining area
of threatened
ecosystem types

SNISR. 2023. The Fifth Rwanda Population and Housing Census, Main Indicators Report, National Institute of

Statistics of Rwanda.

®*SANBI, CoEB and REMA. 2022. Rwanda Spatial Biodiversity Assessment 2022. University of Rwanda’s Centre of
Excellence in Biodiversity and Natural Resource Management, Rwanda Environment Management Authority

and South African National Biodiversity Institute.
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4 3 M ap Of pI‘Ote cte d that deliver positive and sustained outcomes for

biodiversity.” The map of protected and conserved
and Conserved areas areas shows the location and boundaries of exist-
ing protected or conserved areas for the country or
region. It is not always easy to obtain a complete
map of protected and conserved areas for a coun-
try. Protected areas can be declared using a range

Protected areas are areas of land or sea that are
formally protected by legal means and managed
mainly for biodiversity conservation. Conserved ar- of different legislation, such as environmental laws,
eas are areas that are conserved using other effec- forestry laws, marine regulations and more, at both

tive area-based conservation measures (OECMs). sub-national and national levels of government,
Conserved areas do not necessarily have a primary and often at different points in the history of the
conservation objective, but are managed in ways country. Nevertheless, most countries will be able

7Protected and conserved areas’ are used for simplicity, for a comprehensive discussion of terminology and defini-
tions see Salafsky et al. 2024. A standard lexicon of terms for area-based conservation version 1.0. Conservation
Biology, e14269. https://doi.org/10.1111/cobi.14269.
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to gather the necessary information on their own
protected and conserved areas. Global data can be
accessed from the World Database on Protected
Areas and the World Database on Other Effective
Conservation Measures (http://www.protected-
planet.net/).

Since protected and conserved areas may vary in
the degree of formal protection and the degree of
management effectiveness, some decisions must
usually be made about whether certain areas can
be considered as effectively contributing to pro-
tecting biodiversity in the protection level assess-
ments (Section 5: Assessment). In practice, man-
agement effectiveness is difficult to measure and
there is often little information available about the
management effectiveness of protected areas. The
most pragmatic solution is to consider only those
protected areas with secure, long-term status as
contributing to meeting biodiversity targets. A clas-
sification such as the [IUCN Protected Areas Man-
agement Categories can also be used, for example
by considering only categories I - III. In the marine
realm, consideration should be given to the differ-
ent zones that are often used in marine protected
areas (for example, no-take zones and zones where
extractive use of marine resources is permitted), as
it may be necessary to treat these differently in the
assessment process.

4.4 Maps of species
occurrence

It is not possible to include all species since many
species are either too poorly known or still require
taxonomic delineation. The first step is therefore
to decide which species to include. To avoid bias
towards charismatic species, all species within a
taxonomic group should be assessed. Determin-
ing which taxonomic groups to select is based on
availability of knowledge on the group, whether the
taxonomy is stable and if there has been sufficient
sampling effort to determine the distribution and
habitat preference for each species. It is useful to se-
lect taxonomic groups that are representative of dif-
ferent realms (terrestrial, freshwater and marine).

When collating species data to use in assessment
and prioritisation, it is best to focus on data that

are already available from existing sources. This
determines which species can be assessed now and
which species need more field data collection. For
example, it is unlikely that a country starting spe-
cies assessments will have data for all invertebrate
species, but they might have data for all mammal or
bird species. Waiting to conduct field work to col-
lect additional data can slow down the assessment
process. It is better to use the data that are available,
and strategically prioritise additional data collec-
tion over the longer term.

The most essential data for including species in as-
sessment and prioritisation are accurate species oc-
currence records - records of the places and times
where species have been observed or collected.
Collating all the available occurrence records is the
first step. Specimen records should be sourced from
national museums, herbaria, universities and other
collections. In some instances, collection institu-
tions in other countries may host important data
for specific taxonomic groups. The easiest way to
establish if these are available is to check the Global
Biodiversity Information Facility (GBIF). Published
taxonomic revisions also often include useful lists
of reference collections. Observation data from
open online platforms (Table 4) can complement
specimen information. Citizen science initiatives
are notably expanding the availability of species
data. However, extra precaution is needed when
using records from these repositories or from GBIF,
to ensure they are thoroughly vetted by relevant
species experts for accuracy.

Species occurrence data can sometimes be geo-
graphically biased towards areas of high sampling
intensity (such as areas that are accessible to peo-
ple). This can give a skewed representation of spe-
cies presence. Such biases would be more challeng-
ing if species data alone was being used to identify
priorities. However, when used in combination
with a map of ecosystem types (Section 4.1: Base-
line map of ecosystem types), even incomplete
species data can add important information to the
analyses. To address biases in the long term, field
inventories need to target areas where suitable hab-
itats for species exist but have not yet been sam-
pled. Where data are suspected to be highly biased,
models of suitable habitat can replace the use of oc-
currence points. Models should be used with cau-
tion as they can over-represent actual occurrence of
species.
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In addition to collating all suitable occurrence re- e Direct pressures: Past, ongoing and future or

cords, other useful data for species assessments in- likely potential pressures. These data can some-

clude: times be inferred from land-cover datasets for

e Population: The current population size, past species impacted by land-use change, or gath-
and current population trends, rate of past pop- ered from literature or species experts.

e Useand trade: Data on hunting or collecting of
the species, including sustainable use. This data
can be gathered from literature, species experts,
or databases that collate both legal and illegal
use of species nationally.

ulation decline. These data are usually available
only for a limited subset of species that have
been the focus of regular monitoring initiatives.
e Habitat, ecology and life history: Essential
habitats, environmental requirements (e.g. wa-
ter availability, soil types), generation length and

o It is always preferable to collate species data from
other characteristics. These can be sourced from

both global and national datasets. However, in data-

taxonomic revisions or field guides. poor and resource-limited countries, it is possible

¢ Relative abundance: Not all species are equally to download spatial data already compiled for ex-
abundant within suitable habitat, and it is im- isting Red List assessments as a starting point. It is
portant to consider this when setting biodiver- important to be aware of the biases in these data.
sity targets for species. Quantitative abundance The current Red List of Threatened Species cov-
data (such as density estimates) are ideal, but ers vertebrates and the terrestrial and freshwater
qualitative estimates of relative abundance can realms better than invertebrate, plant, fungi and
also be useful. marine species.

Table 4: Possible sources of species occurrence data.

e Global Biodiversity Information Facility (GBIF): https://www.gbif.org.

e National databases of specimen information digitised from museums and herbaria that may
not yet be published to GBIF.

e Open online databases, such as iNaturalist: https://www.inaturalist.org; BirdLasser: https://
www.birdlasser.com or eBird: https://ebird.org.

e Species inventory and monitoring data from conservation agencies and research institutions.

e Global Red List of Threatened Species: https://www.iucnredlist.org/.

Species data
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4.5 Combining the datasets for assessment,
prioritisation and planning

The four spatial datasets described above are sufficient to conduct a biodiversity assessment and prioritisa-
tion. By combining these datasets through a few logical analyses, it is possible to achieve a robust assessment
of the state of biodiversity and an indication of the priority areas where action should be focused first (Figure
1). Explanation of the methods for analysing these datasets, and details of the steps to be taken, are provided
in Section 5: Assessment and Section 6: Prioritisation and planning.

v Ticks indicate which
datasets are required

Assessment

Risk status

Prioritisation

Protection level and planning

Ecosystems Species Ecosystems Species

Baseline map of v v v
B ccosystem types
i)
% Map of current extent v v v
5 and condition
= M
i ap of protected and v v v
g conserved areas
w1

Maps of species v v

occurrence

Figure 1: Four foundational datasets can be combined to conduct a spatial biodiversity assessment

and prioritisation.

4.6 Other datasets

The above four datasets present the minimum re-
quirements to conduct a biodiversity assessment
and prioritisation using the approach presented
here. The datasets form the foundation for a range
of further analyses that can be performed by draw-
ing on additional data. Particularly during priori-
tisation, incorporating a wide range of additional
data can be extremely useful and can improve the
prioritisation outputs. Additional data may include

data on ecological processes, ecological infrastruc-
ture, ecosystem services, climate change and a
range of socio-economic data. Innovative methods
for mapping these are quickly developing. Includ-
ing additional socio-economic and ecological data
in a prioritisation process will result in a more com-
prehensive and refined selection of priority areas.
When available, these additional data should be
included, always with due consideration for their
possible limitations. Such additional spatial data
may also have relevance for informing biodiversity
strategy and actions, even if not used directly in the
assessment or prioritisation.
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Box 3:
Case study: Additional data for prioritisation - the Zambezi
Freshwater Resource Areas.

Maps showing the areas important for deliver-
ing ecosystem services to people are one of the
many additional types of data that can be in-
cluded at the prioritisation stage. The Zambezi
Freshwater Resource Areas® is an example of a
prioritisation that included biodiversity fea-
tures as well as identifying areas important for
providing freshwater ecosystem services in the
Zambezi basin.

The Zambezi River Basin covers nearly two mil-
lion square kilometres, spans eight countries,
and is important for supplying a wealth of eco-
system services that meet the most basic needs
of approximately 30 million people. These ser-
vices range from flows essential for food security
and hydropower production, to mitigating flood
events and providing people with harvestable re-
sources.

DEMOCRATIC
REPUBLIC OF CONGO

NAMIBIA
BOTSWANA

Maps of freshwater ecosystems for the basin
were either sourced or generated from exist-
ing data: a watershed model was used to de-
lineate 220 sub-catchments for the Zambezi
basin, a rivers layer was derived from elevation
data, and a wetlands layer was produced by
merging five existing wetlands datasets. Large
numbers of hydrological and physiographic
characteristics were mapped to aid in the identi-
fication of Freshwater Resource Areas.

The Freshwater Resource Areas were then as-
sessed based on their ability to supply hydrolog-
ical services, their significance to local livelihoods
and their biodiversity importance. The result is a
map that shows a portfolio of Freshwater Resource
Areas that are considered essential for meeting
biodiversity targets in the Zambezi River Basin,
and for sustaining key hydrological functions.

Zambezi River
Basin
EFlows
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RESOURCE
AREAS
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®Colvin et al. Zambezi Environmental Flows: Freshwater Resource Areas. Project number ZA1744, WWEF-South

Africa.
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5. Assessment

Spatial biodiversity assessment evaluates the state
of biodiversity based on indicators of risk status
and protection level for ecosystems and species
(Section s5.1: Indicators). These indicators high-
light which of the country’s ecosystem types or
species are most threatened, and which are in need
of better protection. They combine a range of in-
formation on biodiversity pattern, major pressures
and protected areas into a few easily understood
categories. Assessments often present the only
comprehensive analysis of the pressures on a coun-
try’s biodiversity, with the ability to compare levels
of risk between different ecosystem types, species
and realms.

Assessment is centred on overlaying the spatial
datasets to determine how ecosystem types and
species spatially overlap with the map of current
extent and condition, and the map of protected and
conserved areas. This helps to give an indication of
how much of each ecosystem type or species distri-
bution remains intact and in good condition, and
how much is protected.

The products of a biodiversity assessment are usu-
ally a set of maps displaying the categories for each
of the indicators, highlighting the location and
proportions of the most threatened and under-
protected ecosystem types or species. The indica-
tors can also be summarised on a bar graph and
compared across realms or taxonomic groups.
Ideally, maps and graphs should be accompanied
by a user-friendly document explaining what the
maps and graphs show and how they can be used.
See Section 7: Products for more information on

developing useful maps, graphs and accompanying
material. The relatively simple information pro-
duced from a biodiversity assessment can inform
a wide range of biodiversity policy, planning, deci-
sions and action.

5.1 Indicators

The indicators that result from the assessment help
to communicate information about the levels of
risk and protection for ecosystems and species in an
intuitive way to a broad, non-technical audience.
The indicators can be reported using interrelat-
ed graphics and maps that can quickly convey the
primary results (see Section 7: Products). If the
assessment is periodically updated using the same
indicators, they can be used over time to monitor
and report on trends in the state of biodiversity at a
national level. The indicators contribute directly to
several headline indicators of the Global Biodiver-
sity Framework.

Risk status is an indicator of how threatened an
ecosystem or species is, or in other words how close
it is to collapse or extinction. Risk status for both
ecosystems and species are based on the interna-
tionally accepted categories and criteria adopted by
the IUCN through the Red List of Ecosystems" and
the Red List of Threatened Species.>* Ecosystem
types or species are assigned to an escalating series
of categories that describe the degree to which they
are at risk — Vulnerable, Endangered and Critically

YJUCN. 2024. Guidelines for the application of IUCN Red List of Ecosystems Categories and Criteria, Version 2.0.
IUCN, Gland, Switzerland. https://portals.iucn.org/library/node/45794.

2JUCN. 2012. IUCN Red List Categories and Criteria: Version 3.1. Second edition. International Union for Conser-
vation of Nature, Gland, Switzerland and Cambridge, UK. https://portals.iucn.org/library/node/10315.
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Endangered. These categories are widely known
and easily understood. See Section 5.2.1: Ecosys-
tem risk status and Section 5.3.1: Species extinc-
tion risk.

Threatened ecosystems and species are a very useful
guide for conservation action. It is clear that ecosys-
tems or species that are endemic or near-endemic
toa country and also threatened should receive par-
ticular conservation attention. In a few cases, the
results of national and global assessments of risk
may differ, for example, when a small portion of an
ecosystem type or species population is nationally
threatened and yet widespread and not threatened
in other parts of the world. In such cases, a rational
decision must be made about conservation action,

AN

© Shaun Ngwenyd

which is best done on a case-by-case basis consid-
ering context-specific factors.

Protection level is an indicator of the extent to
which ecosystems or species are adequately protect-
ed in the network of protected and conserved areas.
This differs from a measure of the total area pro-
tected and conserved in a country in that it assigns
a protection level category to each ecosystem type
or species. The aim is to ensure that representative
samples of all the ecosystem types and species are
included within protected and conserved areas. Un-
like risk status, there is currently no global standard
for assessing protection levels of ecosystem types or
species. See Section 5.2.2: Ecosystem protection

level and Section 5.3.2: Species protection level.
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Box 4:
Case study: The results of the indicators from South Africa.

The third iteration of the National Biodiversity
Assessment (NBA)* for South Africa was com-
pleted in 2018. It provided an assessment of the
indicators for the terrestrial, freshwater, estua-
rine and marine ecosystems of the country.

Ecosystem threat status:* The assessment
of ecosystem threat status in the NBA 2018 was
based on application of the Red List of Ecosys-
tems for all realms. It showed that almost half of
the 1 021 ecosystem types assessed in South Afri-
ca were threatened. Estuaries and wetlands had
the highest proportion of threatened ecosystem

types.

Ecosystem protection level: The assessment
of ecosystem protection level revealed that 31%
of ecosystem types were Not Protected, with

Ecosystems
Ecosystem Threat Status
Terrestrial
River
Wetland
Marine

Estuarine

Coastal

Threat status

Sub-Antarctic

0% 50%
Percentage of ecosystem types

100%

u Critically Endangered ~ mEndangered

Ecosystem Protection Level

Terrestrial |
River [N

Wetland [N

Marine

Estuarine

Coastal

Protection level

Sub-Antarctic

0% 50%
Percentage of ecosystem types

100%

mWell Protected ®Moderately Protected

wetland and river ecosystem types having the
lowest levels of protection overall.

Species threat status: All of South Africa’s re-
corded plants, mammals, birds, reptiles, am-
phibians, freshwater fishes, butterflies and drag-
onflies, as well as selected marine and estuarine
fishes and invertebrates, were assessed based on
the Red List of Threatened Species. Of those as-
sessed, 14% of plant species and 12% of animal
species were found to be threatened.

Species protection level: The NBA 2018 was
the first time that species protection level was as-
sessed. It found that 63% of assessed plantand an-
imal species were Well Protected. The taxonomic
group with the highest proportion of under-
protected species was the freshwater fishes.

Species

Species Threat Status
Mammals
Birds
Reptiles
Amphibians
Freshwater fishes
Dragonflies
Butterflies

Plants

50% 100%
Percentage of taxa

Vulnerable  mLeast Concern

Species Protection Level
Mammals
Birds
Reptiles
Amphibians
Freshwater fishes
Butterflies
Plants

0% 50% 100%

Percentage of taxa

Poorly Protected mNot Protected

2SANBI. 2019. National Biodiversity Assessment 2018: The status of South Africa’s ecosystems and biodiversity.
Synthesis Report. South African National Biodiversity Institute, an entity of the Department of Environment,
Forestry and Fisheries, Pretoria. http://nba.sanbi.org.za/.

>The term threat status is generally used in South Africa rather than risk status since it has been accepted in policy

and legislation.
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5.2 Steps for conducting
an ecosystem
assessment

Calculating the indicators for ecosystems is pos-
sible using only the datasets described in Section
4: Spatial datasets: a baseline map of ecosystem
types, a map of current extent and condition, and
a map of protected and conserved areas. These ba-
sic building blocks are combined by overlaying the
maps and calculating proportions in relation to a
series of thresholds. While some GIS capability is
required, the methods are relatively straightfor-
ward and logical to understand and apply.

5.2.1 Ecosystem risk status

Ecosystem risk status is an indicator of the risk
of ecosystem collapse. In other words, it provides
information about how threatened an ecosystem
is, or the degree to which it is still intact or alter-
natively losing vital aspects of its function, struc-
ture or composition. Ecosystem risk status is as-
sessed by applying the categories and criteria of
the Red List of Ecosystems. The IUCN Red List
of Ecosystems? is a consistent global standard for

ecosystem risk assessment to monitor the status of
ecosystems. It is based on a set of five criteria that
capture different spatial and functional impacts on
ecosystems (Figure 2).>* The first two criteria, A and
B, deal with the extent or area of ecosystems, while
Criteria C and D deal with ecological condition. The
Red List of Ecosystems, using the Red List Index of
Ecosystems, is an accepted headline indicator un-
der the Global Biodiversity Framework to support
the monitoring of Goal A and several targets.

Ideally, all five criteria would be assessed for each
ecosystem type. In practice, there is often neither
sufficient data nor capacity available to do so. It is
possible to do an initial assessment that gives ro-
bust results by applying just one (or more) of the
most accessible criteria for which spatial data are
available. The spatial datasets developed for assess-
ment and prioritisation (Section 4: Spatial data-
sets) can provide suitable data for several criteria.
An initial assessment can be easier to undertake,
and can also be done systematically for all ecosys-
tem types across a country. Experience has shown
that an initial assessment of ecosystem risk status
can provide a simple but powerful indicator of the
state of biodiversity. The initial assessment can be a
basis for expanding to other criteria as capacity and
data availability improve.

Criterion A is a good starting point. Sub-criteri-
on A3 measures the long-term reduction in the

A: Reduction in distribution Collapsed
B: Restricted distribution .& Ctgieellyy g

A Endangered
C: Environmental degradation % | ol

Vulnerable
D: Disruption of biotic processes
Near Threatened
. : RED LIST OF
OIS  EcosvsteMs
CRITERIA CATEGORIES

Figure 2: Categories and criteria for the IUCN Red List of Ecosystems, which is used to assess ecosystem risk

status.”

Bhttps://iucnrle.org/.

24[UCN. 2024. Guidelines for the application of IUCN Red List of Ecosystems Categories and Criteria, Version 2.0.
IUCN, Gland, Switzerland. https://portals.iucn.org/library/node/45794.

»https://iucnrle.org/documents_and_publications.
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geographic distribution of an ecosystem. It uses a
nominal date of 1750 as a baseline, which can be
assumed to be before large-scale industrialisation.
Therefore, the map of ecosystem types based on
historical extent is an appropriate dataset to use as
a baseline for sub-criterion A3. The map of current
extent and condition can then be used to identify
how much of each ecosystem type has been lost
(Figure 3). The proportion by which the distribu-
tion of an ecosystem type has been reduced is eval-
uated against the thresholds to assign a risk catego-
ry for the ecosystem type (Table 5).

An assessment based on sub-criterion A3 can be
done systematically for all ecosystem types across a
whole country - when a map of the historical extent
of ecosystem types is available as a baseline against
which to assess reduction in ecosystem distribution
(Section 4.1: Baseline map of ecosystem types).
If historical extent is not available, sub-criteria A1
and Az provide alternative timeframes to assess the
reduction in ecosystem distribution.

The assessment based on criterion A can be sup-
plemented with additional criteria (Figure 2) where
information is available. Criterion B also focus-
es on spatial extent of ecosystems, but it assesses
the current geographic extent in combination with
the evaluation of ongoing spatial threats (e.g. for-
est conversion to agricultural lands) or functional
threats (e.g. disruption of fire regimes). Then, de-
pending on the data that went into the map of cur-
rent extent and condition, it may provide additional
information to also apply either criterion C related
to environmental degradation or criterion D relat-
ed to biotic disruptions. Cumulative pressure map-
ping has been used for a systematic assessment of
ecosystem types in the marine realm.

Ecosystem risk status

Step 1: Map and classify
baseline ecosystem types.

Step 2: Map current extent and
condition.

Step 3: Determine the
proportion of each ecosystem
type that has been converted
to anthropogenic ecosystem

types.

Step 4: Evaluate this
proportion against the Red
List of Ecosystems thresholds
for Criterion A to assign the
ecosystem risk category.

A _

Step 5: Evaluate other Red
List of Ecosystems criteria if
possible.

M

RED LIST OF
ECOSYSTEMS

Figure 3: Steps for conducting an initial assessment
of ecosystem risk using criterion A of the Red
List of Ecosystems. See Table 7 for more detail
on each step.
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Table 5: Main categories and thresholds for an initial assessment of ecosystem risk using sub-criterion A3 of
the Red List of Ecosystems.

Risk category = Description Threshold for sub-criterion A3

Critically Endangered ecosystem types are con- Reduction in geographic distribu-
sidered to be at extremely high risk of collapse. tion of more than 90% since 1750.

They have very little of their historical extent left
in a natural or near-natural state. Most of the
ecosystem type has been converted to anthro-
pogenic ecosystem types. Critically Endangered
ecosystem types are likely to have lost much of
their natural structure and functioning, and
species associated with the ecosystem may have
been lost. Few patches of these ecosystem types
remain in natural or near-natural condition. Any
further reduction in area or deterioration in con-
dition of the remaining intact fragments of these
ecosystem types should be avoided, and the re-
maining intact examples should be the focus of
urgent conservation action.

Critically Endangered (CR)

Endangered ecosystem types are considered to be Reduction in geographic distribu-
at very high risk of collapse. tion of more than 70% since 1750.

Threatened

They are close to becoming Critically Endan-
gered. Any further reduction in area or deteriora-
tion of condition in these ecosystem types should
be avoided, and the remaining intact examples
should be the focus of conservation action.

Endangered (EN)

Vulnerable ecosystem types are considered to be Reduction in geographic distribu-
at high risk of collapse. tion of more than 50% since 1750.

Vulnerable ecosystem types still have much of
their historical extent left in natural or near-nat-
ural condition, but have experienced reduction
in area. These ecosystem types are likely to have
lost some of their structure and functioning, and
will be further compromised if area continues to
reduce. Maps of biodiversity priority areas should
guide planning, resource management and deci-
sion-making in these ecosystem types.

Vulnerable (VU)

An ecosystem is Least Concern when it has been evaluated against the criteria and
does not qualify for Critically Endangered, Endangered, Vulnerable or Near Threatened.
Widely distributed and relatively undegraded ecosystems are included in this category.

Ecosystem types that have experienced little or no reduction in area are classified as
Least Concern. Maps of biodiversity priority areas should guide planning, resource
management and decision-making in these ecosystem types.
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5.2.2 Ecosystem protection level

Ecosystem protection level is an indicator of the
extent to which ecosystem types are protected in the
current network of protected and conserved areas.
Assessing ecosystem protection level involves over-
laying the baseline map of ecosystem types with the
map of protected and conserved areas to determine
the level of protection for each ecosystem type (Fig-
ure 4). Ideally this should be done based on the his-
torical extent of the ecosystem types.

Protection level is evaluated relative to a protection
target that is a percentage of the historical extent
of each ecosystem type. This protection target can
be based on commitments towards protected area
expansion, for example by using the 30% by 2030
target under the Global Biodiversity Framework
(Target 3). It is also possible for this percentage
to be based on biodiversity representation targets
for ecosystem types (Section 6.3.1: Biodiversity
targets). The proportion of each ecosystem type
currently included in the network of protected and
conserved areas is evaluated against a set of thresh-
olds to determine whether it is adequately protect-

ed.

An example of protection level categories is a sys-
tem with four categories that includes: well protect-
ed, moderately protected, poorly protected, or not
protected (Table 6). Table 7 summarises the steps
required to complete a spatial biodiversity assess-
ment for ecosystems.

Ecosystem protection level

Step 1: Map and classify
baseline ecosystem types.

Step 2: Set appropriate
protection targets.

Step 3: Map existing protected
and conserved areas.

Step 4: Determine the
proportion of each ecosystem
type that is included in existing
protected and conserved areas.

Step 5: Evaluate this
proportion against a series
of thresholds and assign the
ecosystem protection level
category.

Figure 4: Steps for assessing protection level for
each ecosystem type. See Table 7 for more de-
tail on each step.

© Kerry Sink
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Table 6: Suggested categories and thresholds for the assessment of ecosystem protection level.

Protection level category

Not protected

Description

An ecosystem type for which no
area, or only a very minimal area,
is located within protected or
conserved areas. These ecosystem
types require significant addition-
al protection.

Suggested threshold

Less than 5% of the protection
target is located within protected
or conserved areas. The use of 5%
rather than 0% ensures that tiny
GIS slivers do not give spurious re-
sults.

Under protected

Poorly protected

Well protected

An ecosystem type for which a
small area is located within pro-
tected or conserved areas, but
much less than the area required
to meet the target. Additional pro-
tection of these ecosystem types is
required.

More than 5% but less than half
of the protection target (50%) is
located within protected or con-
served areas.

An ecosystem type for which an area equivalent to the full protection
target is located within protected or conserved areas. These ecosystem
types require no further protection to meet their protection targets. Ar-
eas within these ecosystem types may still be identified as priorities for
protection for other reasons, such as considerations related to ecological
processes or ecological infrastructure.

**Protected’ is used for brevity in these categories, but can be understood to mean ‘protected and conserved’. It

would also be possible to separate protection levels for protected and conserved areas.
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Table 7: Methods and tasks for conducting a spatial biodiversity assessment of risk status and protection
level for each ecosystem type within a country.

Steps Tasks Description and additional notes

Map and classify  Source or e Information on how to source or generate a baseline map of

ecosystem types developa ecosystem types can be found in Section 4.1: Baseline map of
baseline map ecosystem types.
of ecosystem o The ability to map and classify ecosystems into different ecosys-
types tem types is essential to assess risk status and protection level,

and to track changes over time.
e Ecosystem types should ideally be mapped based on their his-
torical extent, or alternatively to their extent at a chosen base-

line date.
e Ecosystem types are the unit of assessment for ecosystem risk
assessment.
Map current Map current ¢ Information on sourcing or generating a map of current extent
extent and extent and and condition can be found in Section 4.2: Map of current
condition condition extent and condition.

e A map of current extent and condition combines information
on the impact of different pressures on ecosystems (such as land
use change, alteration of freshwater flows, overharvesting of re-
sources, invasive alien species or climate change).

e [n the marine realm, the map of current extent and condition is
developed by mapping cumulative pressures.

e The map of current extent and condition identifies which areas
are no longer natural and have been converted to anthropogenic
ecosystem types, as well as the ecological condition of the re-
maining natural or semi-natural areas.

e Ecological condition can be classified into categories such as
good, fair and poor condition compared to a reference condition

of natural.
Assess Apply e Decide on which of the Red List of Ecosystems criteria will be
ecosystem risk criterion A of applied. An initial assessment can be achieved using only crite-
status the Red List of rion A.
Ecosystems e Opverlay the map of current extent and condition on the baseline

map of ecosystem types in a GIS. The portions that have been
converted to anthropogenic ecosystem types are extracted from
the baseline map of ecosystem types to give the remaining ex-
tent of natural ecosystem types.

e Thereduction in ecosystem distribution is evaluated against the
thresholds of sub-criterion A3 to assign a risk category for each
ecosystem type (Table 5). These measure the reduction in the
geographic distribution of an ecosystem since 1750.

o I[f historical extent is not available, sub-criteria A1 and A2 pro-
vide alternative timeframes to assess the reduction in ecosystem
distribution.

e Assign an ecosystem risk category to each ecosystem type.
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Table 7: Methods and tasks for conducting a spatial biodiversity assessment of risk status and protection
level for each ecosystem type within a country (continued).

Steps

Assess

ecosystem
risk status
(continued)

Tasks

Apply
additional
criteria if
possible

Description and additional notes

If more information is available to assess ecosystem types using

other criteria, these can then be applied as per the IUCN catego-

ries and criteria (Figure 2).

= Criterion B relates to restricted distribution. Criterion B
should only be applied to the full global extent of an ecosys-
tem type.

= Criterion C relates to environmental degradation, and criteri-
on D relates to biotic disruptions. Depending on the data that
went into the map of current extent and condition (either
biological or environmental) it may provide information to
assess these criteria. Criterion A already covers the reduction
in ecosystem distribution, so these additional criteria focus
on the degree to which the remaining extent is modified or
degraded.

The final risk category for an ecosystem type is the most severe

across all assessed criteria. This means that applying additional

criteria may confirm the risk category assigned using sub-cri-

terion A3 or may result in a more severe risk category being

assigned, but cannot result in a less severe risk category being

assigned.

Review and
publish the
assessments

To be listed on the global Red List of Ecosystems database, an
assessment is done for the entire global distribution of an eco-
system type. For ecosystem types that extend beyond a country’s
borders, a national assessment will still be useful, but may not
be included on the global Red List of Ecosystems database.
Global submissions are made to the Red List of Ecosystems Unit
for publication on the Red List of Ecosystems database: https://
assessments.iucnrle.org.

Assess
ecosystem
protection level

Map existing
protected and
conserved
areas

Information on sourcing or generating a map of protected and
conserved areas can be found in Section 4.3: Map of protected
and conserved areas.

Decide which types of protected and conserved areas should
count towards meeting protection targets.

Set protection
targets and
decide on
protection
level
categories and
thresholds

Decide on a protection target against which to evaluate protec-
tion levels for each ecosystem type.

Protection targets should be set in relation to the historical ex-
tent of each ecosystem type, even if the historical extent of the
ecosystem type has to be estimated rather than spatially delin-
eated.

A flat target for all ecosystem types can be a pragmatic and stra-
tegic way to set targets. A protection target of 30% can be very
useful to align with Target 3 of the Global Biodiversity Frame-
work.

Decide on a set of categories for ecosystem protection level.
Decide on a threshold for each protection level category.
Suggested categories and thresholds for protection levels are
given in Table 6.
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Table 7: Methods and tasks for conducting a spatial biodiversity assessment of risk status and protection
level for each ecosystem type within a country (continued).

Steps Tasks Description and additional notes

Assess Evaluate e QOverlay the map of protected and conserved areas on the base-
ecosystem protection line map of ecosystem types in a GIS.

protection level  level o (Calculate the proportion of each ecosystem type that falls with-
(continued) in the network of protected and conserved areas.

= Areas within protected and conserved areas that have been
intensively modified (for example, roads, dams, tourist re-
sorts etc.) should be excluded from the calculation.
= Rivers often form the boundaries for protected areas, and a
decision on whether to consider these rivers protected or not
will have to be made.
e Compare the proportion of each ecosystem type that is protect-
ed to the protection target and associated thresholds.
e Assign a protection level category to each ecosystem type.

Develop Develop e Provide summaries of ecosystem risk status and ecosystem pro-
products products that tection level for the realms assessed, highlighting the number or
present the proportion of threatened and under-protected ecosystem types.

outputs clearly e Develop simple maps and graphics that clearly display the as-

sessment results.

o Colours forecosystem risk status and ecosystem protection level
categories should match between maps and charts.

e Colours for ecosystem risk categories are provided in the Red
List of Ecosystem guidelines.

e See Section 7: Products for more information and tips on pre-
senting the results of the assessment.

e See Mainstreaming Biodiversity Priorities®” for more informa-
tion on presenting, disseminating and applying the results of
the assessment.

UNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spatial
biodiversity products into national policy, planning and decision-making. South African National Biodiversity
Institute, Pretoria, South Africa. http://hdl.handle.net/20.500.12143/8735.
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@ Box 5:

Case study: Assessment and spatial prioritisation for the Arabian

Peninsula.

In 2013, the approach presented here was applied
to the entire Arabian Peninsula.?® Encompassing
eight countries, the peninsula is characterised by
extensive desert habitats, which support limited
numbers of species, but those that occur are of-
ten distinctive and endemic.

The project was delivered at three scales, local-
ly for Abu Dhabi, nationally for the United Arab
Emirates (UAE), and regionally for the whole
Arabian Peninsula. This highlights the flexibility
of the approach, which can be nested at different
scales.

The project gathered data from a wide number
of sources, including local government depart-
ments responsible for land-use planning, na-
tional environmental ministries, and local and
global environmental organisations. Significant
effort was expended to build an integrated eco-
system map from a range of existing national

and international sources and expert inputs.
Marine and terrestrial maps of ecosystem types
were fully integrated into a single spatial dataset.

Ecological condition was inferred from spatial
data on a range of pressures in the marine and
terrestrial environments.

Results showed that inland terrestrial ecosys-
tems in the Arabian Peninsula are generally not
threatened, as expected for a desert environ-
ment. However, many coastal ecosystems are
classified as Vulnerable and are poorly protected.
Several marine ecosystems are Critically Endan-
gered, especially coral reefs, mangroves and sea-
grass beds. Spatial prioritisation was done using
MARXAN software and a range of additional
data, including data on ecological processes,
key species and other economic and planning
factors. The prioritisation identified 35 Priority
Focus Areas within which conservation actions
should be focused.

The project outputs inform protected area ex-
pansion, land-use planning and environmental
permitting. They assist with meeting national
and global targets, and provide information for
state of the environment reporting.

*AGEDI. 2013. Systematic Conservation Planning Assessments and Spatial Prioritizations for the Emirate of Abu
Dhabi, the United Arab Emirates and the Arabian Peninsula. Abu Dhabi, UAE.
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Box 6:
Case study: Spatial biodiversity assessment and prioritisation for
the Benguela Current Large Marine Ecosystem.

The cold Benguela current flows northwards
along the southwest African coastline, spanning
the marine regions of South Africa, Namibia and
Angola. The upwelling of nutrient rich water pro-
vides habitat for a wide diversity of fish species,
migratory seabirds and marine mammals. The
high ocean productivity of the ecosystems associ-
ated with the current is the basis for an economi-
cally important fisheries industry. Since the Ben-
guela Current Large Marine Ecosystem (BCLME)
spans three countries, there is a need for inte-
grated management to ensure the protection of
its unique ecosystems and sustainable use of its
marine resources. In 2014, the Benguela Current
Commission initiated a project to develop an
integrated conservation plan for the area.® The
project aimed to replicate and expand the spatial
planning approach that had been undertaken for
the South African portion of the BCLME to the
waters of its neighbours in Namibia and Angola.

An important component of the project was to
source and gather existing data for the region. An-
gola, in particular, had very little spatial data and
much of the data for this country had to be de-
rived from existing regional and global datasets.
The classification of ecosystem types took into
account depth, slope topography, bathymetry,
geology, grain size, wave exposure, available bio-
logical and biophysical (remotely sensed) data to
identify 134 marine biozones across the BCLME.
The result was the first integrated map of ecosys-
tem types for the region, which although still im-
perfect, is a significant improvement on what was
previously available. This map of ecosystem types
has significant value for ecology and biodiversity
science. Similarly, existing data on pressures on
the marine environment were collected and com-
bined using a scoring method that had been ap-
plied in South Africa to develop a map of current
extent and condition for the entire planning area.

Conducting a biodiversity assessment by com-
bining the baseline map of ecosystem types and
the map of current extent and condition resulted
in 50 of the 134 ecosystem types being classified
as threatened. The majority of the threatened
ecosystems were coastal, particularly in Angola
and South Africa, as well as shelf edges across the
planning area that were associated with fishing.
Protection levels varied across the three coun-
tries, with Namibia having the highest number of
ecosystem types that are well protected in marine
protected areas and Angola the lowest. The proj-
ect went on to identify a suite of priority areas for
conservation action, particularly for the expan-
sion of Marine Protected Areas, and provided
many spatial layers now being used to support
Marine Spatial Planning in these countries.

BCC

Ecosystem Threat
Status for Benthic &
Coastal Ecosystems
for Angola, Namibia
& South Africa

I cevcal
[0 Endangeeed

»Kirkman et al. 2019. Using systematic conservation planning to support marine spatial planning and achieve ma-
rine protection targets in the transboundary Benguela ecosystem. Ocean and Coastal Management, 168, 117-129.

https://doi.org/10.1016/j.0cecoaman.2018.10.038.
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5.3 Steps for conducting
a species assessment

It is possible to conduct many species assessments
using only the datasets outlined in Section 4: Spa-
tial datasets, mainly the maps of species occur-
rence, spatial information on pressures that typical-
ly make up a map of current extent and condition,
and a map of protected and conserved areas. How-
ever, not all data required for species assessment
are necessarily spatial. Species assessment also in-
volves consultation with taxonomic literature and
taxon experts, to identify important life history
traits and ecological responses of the species being
assessed, as well as obtaining information on caus-
es of decline that cannot be inferred from spatial
data, such as utilisation, pollution, overgrazing by
livestock, amongst others.

5.3.1 Species extinction risk

Species extinction risk is an indicator of the de-
gree to which a species is at risk of extinction. Spe-
cies extinction risk is assessed by applying the cat-
egories and criteria of the Red List of Threatened
Species (Figure 5). The IUCN Red List of Threat-
ened Species is a global standard for classifying

A: Population reduction

B: Restricted geographic range

C: Small population size and decline

D: Very small or restricted population

E: Quantitative risk analysis

CRITERIA

species’ risk of extinction. It is based on a set of five
criteria that provide a consistent method for assess-
ing the risk of species extinction. The Red List of
Threatened Species is a basis for the Red List Index,
an indicator that tracks the change in species’ risk
of extinction over time. It is a required indicator for
Goal A and for several targets under the Global Bio-
diversity Framework.

Species need to be assessed against all five criteria
(Figure 5). There are many online resources*® and a
comprehensive online training course> for Red List
assessors that provide detailed information on ap-
plying the criteria. A species overall risk category
is the most severe across all assessed criteria. For
non-endemic species it is important that the IUCN
regional criteria’* are applied as only the proportion
of the population of each species that occurs within
the borders of the country is being assessed. Ad-
justments in the regional criteria take into account
the influence of populations outside of the country.

For the assessment of species extinction risk, the
different pressures are often considered separate-
ly, selecting those that are of relevance to the life
history and ecology of the species in question. For
example, a plant species may be particularly vulner-
able to the spread of a certain invasive insect and an
amphibian species may be susceptible to pressures
happening upstream.

Critically Endangered

Endangered

Vulnerable

Near Threatened

Least Concern

CATEGORIES

Figure 5: Categories and criteria for the IUCN Red List of Threatened Species.®

°https://www.iucnredlist.org/resources.

3JUCN Red List Assessor Training: https://www.conservationtraining.org/course/index.php?categoryid=23.

»*Guideline for application of IUCN Red List criteria at regional and national levels: https://portals.iucn.org/li-

brary/node/10336.

3For the summary sheet of the criteria, see https://www.iucnredlist.org/resources/summary-sheet.
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https://www.iucnredlist.org/resources/summary-sheet
https://www.conservationtraining.org/course/index.php?categoryid=23
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Species extinction risk

Step 1: Collate maps of species
occurrence.

Step 2: Calculate species
distribution parameters —
‘extent of occurrence’ or ‘area
of occupancy’.

Step 3: Use spatial data to
identify pressures relevant to
the taxon.

) Figure 6: Basic steps for conducting an assessment
of species extinction risk using the Red List of
Threatened Species. See Table 10 for more de-
tail on each step.

© Luke Beart




Mapping Biodiversity Priorities (2024)

Table 8: Main categories for species extinction risk based on the Red List of Threatened Species.

Risk category Description

GV TEN VAN GENWTILS VM Critically Endangered species are considered to be at extremely high risk
(CR) of extinction.

Any further loss of natural habitat for these species should be avoided,
and the remaining healthy populations should be the focus of urgent
conservation action, including recovery action called for in Target 4 of
the Global Biodiversity Framework.

=i

o Endangered (EN) Endangered species are considered to be at very high risk of extinction.

g

§ They are close to becoming Critically Endangered. Any further loss of 43
—ﬁ natural habitat for these species should be avoided, and the remaining

healthy populations should be the focus of conservation action.

Vulnerable (VU) Vulnerable species are considered to be at high risk of extinction.

Vulnerable species may still have much of their distribution left in natu-
ral or near-natural condition, but are experiencing some threats. Maps of
biodiversity priority areas should guide planning, resource management,
and decision-making for these species.

Least Concern (LC) A species is Least Concern when it has been evaluated against the criteria
and does not qualify for Critically Endangered, Endangered, Vulnerable or
Near Threatened. Widely distributed and relatively abundant species are
included in this category.

Species that have experienced little or no habitat loss or population de-
cline are generally Least Concern. Maps of biodiversity priority areas
should guide planning, resource management, and decision-making for
these species.

1 1.@ Jane Férraris
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Box 7:
Case study: Mozambique’s progress on the red listing of species.

Mozambique has been assessing species risk of
extinction using the IUCN Red List of Threat-
ened Species for over two decades, focusing pri-
marily on flora. The country’s first tentative Red
List was produced in 20023 In 2009, Mozam-
bican flora experts joined the Southern African
Plant Specialist Group under the [UCN Species
Survival Commission (SSC), which works as a
platform of experts to galvanise assessment of
the risk of extinction for flora taxa. Building on
the work of the plant experts, in 201, Mozam-
bique established a national Red List Initiative
together with a national working group includ-
ing flora and fauna taxonomic groups.

The Red List Initiative focused on endemic and
near-endemic species of Mozambique. Build-
ing from data gathered under the Darwin and
Pro-Natura initiatives, the plant experts aimed
to assess at least 400 species. Alongside this
target, an initiative was implemented to iden-
tify Key Biodiversity Areas (KBAs), through
which the Red List national working group
also hoped to assess all fauna species for which
data was available. This enabled integration of
Mozambican fauna experts into the [UCN-SSC

5.3.2 Species protection level

Species protection level is an indicator of the ex-
tent to which species are sufficiently protected in
the current protected and conserved area network.
It is a recently developed indicator, introduced in
South Africa’s National Biodiversity Assessment
2018. It can be useful to plan practical actions to

working groups for freshwater fish, reptiles and
amphibians.

Through the Red List Initiative, over 330 species
of endemic and near-endemic plants and nearly
70 species of animals have been assessed so far.3
Information resulting from plant assessments
was used to identify 57 Important Plant Areas.>
In addition, flora and fauna data was used to
identify 29 Key Biodiversity Areas, having first
established the National Coordination Group to
oversee the work.

During this process, 15 areas were shortlisted
as KBAs, but data was not sufficient to fulfil the
KBA criteria requirements. These areas are now
being targeted for fieldwork to gather additional
data, and engage wider society through the use of
iNaturalist, to inform future Red List assessments
and KBA identification. New KBA proposals are
underway, with more foreseen in the upcoming
years. These outputs will inform species recovery
programmes, as well as spatial prioritisation for
expansion of protected and conserved areas, so
that Mozambique achieves its commitments un-
der the Convention on Biological Diversity.

protect species under Target 3 of the Global Biodi-
versity Framework.>”

Assessing species protection level involves setting
biodiversity targets for species (Section 6.3.1: Bio-
diversity targets). Biodiversity targets for species
are based on the Minimum Viable Populations and
can be either the number of viable populations or

3Izidine & Bandeira. 2002. Mozambique. In: Golding, J.S., Ed., Southern African Plant Red Data Lists, SABONET,

Pretoria.

3WCS, Governo de Mogambique, USAID. 2021b. Red List of threatened species, ecosystems, identification and
mapping of Key Biodiversity Areas (KBAs) in Mozambique - Final report (vol. 1). https://comboprogram.org/
Portals/1/Documents/1622457927-2021_KBAs_Moz_vol_ii_Factsheets_EN.pdf?ver=F2plHBM5lZ2x3-c8UYc-

MoA%3D%3D.

*Darbyshire et al. 2023. The important plant areas of Mozambique. Royal Botanic Gardens, Kew.
¥Von Staden et al. (in prep) Practical application of a species protection indicator to advance equitable species

conservation.


https://comboprogram.org/Portals/1/Documents/1622457927-2021_KBAs_Moz_vol_ii_Factsheets_EN.pdf?ver=F2plHBM5lZ2x3-c8UYcMoA%3D%3D

the number of individuals needed for persistence.

Targets are based on population variables because

population size is directly correlated with extinc-

tion risk. It is acknowledged that detailed popu-
lation data are not always available for all species.

Where possible, counts of individuals for each pro-

tected or conserved area should ideally be used to

measure progress towards the biodiversity target.

In the absence of count data, alternative measures

of abundance can be used. The two options are:

e Density estimates applied to area of suitable
habitat within each protected or conserved area
to infer numbers of individuals.

e The number of viable sub-populations within
each protected or conserved area.

The overall protection level is the total contribu-
tion from all protected and conserved areas where
the species is found (Figure 7).

An example of protection level categories is a sys-
tem with four categories that include well protected,
moderately protected, poorly protected, or not pro-
tected (Table 9). A well protected species is one with
sufficient viable populations within protected or
conserved areas to ensure its long-term persistence.

Not all protected or conserved areas are effective
at mitigating threats to all species. For example, a
protected area may not be effective at protecting a
freshwater species from pollution sources upstream
of the protected area. A further component can be
added to the assessment of species protection level
to take into account the effectiveness of protected
or conserved areas for the species in question. An
adjustment factor can be included to take effective-
ness (including elements of protected area design,
ecological condition and management effective-
ness) into account when assessing the contribution
of each protected area to the biodiversity target of
the particular species.

Table 10 sets out in more detail the steps required
to complete a biodiversity assessment for species.

Species protection level

10 0005

y individuals

10 viable s
populations

Step 1: Collate maps of species
occurrence.

Step 2: Set appropriate
biodiversity targets for species,
based on the Minimum Viable
Population.

Step 3: Map existing protected
and conserved areas.

Step 4: Determine the
proportion of each biodiversity
target for each species that is
included in each protected or
conserved area.

Figure 7: Steps for assessing protection level for
each species. See Table 10 for more detail on
each step.
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Table 9: Suggested categories and thresholds for the assessment of species protection level.

Protection level category Description Suggested threshold

Not protected A species for which no, or a very lim- Less than 5% of the target is lo-
ited population is located within cated within protected or con-
protected or conserved areas. These served areas.
species require significant additional
protection.

Poorly protected A species for which a small popula- More than 5%, but less than
tion is located within protected or half of the target (50%) is lo-
conserved areas, but much less than cated within protected or con-
required to meet the biodiversity tar- served areas.
get. These species require additional
protection.

Under protected

Well protected A species for which the full biodiversity target is met within protected or
conserved areas. These species require no further formal protection to
meet their targets. They may still be identified as priorities for protection
for other reasons, such as considerations related to ecological processes
or ecological infrastructure.

Table 10: Methods and tasks for conducting a biodiversity assessment of risk status and protection level for

species.
Steps Tasks Description and additional notes
Decide on the Decide which species e Decide on which species to include, based on the avail-
scope of the to include ability of knowledge on taxonomic groups, whether the
assessment taxonomy is stable and if there has been sufficient sam-

pling effort to determine the distribution and habitat
preference for each species.?®

e The Red List of Threatened Species is conducted at the
species level, rather than other taxonomic levels, so spe-
cies are the unit of assessment. To conduct a global Red
List assessment that is submitted to the IUCN Red List of
Threatened Species, criteria must be applied to the entire
global population of the species. However, for non-en-
demic species it is recommended to conduct national
Red List assessments for the portion of the population
within the country’s borders and then apply the IUCN
regional criteria.s

3*Raimondo et al. 2023. Using Red List Indices to monitor extinction risk at national scales. Conservation Science
and Practice, 5(1), p.e12854. https://doi.org/10.1111/csp2.12854.


https://doi.org/10.1111/csp2.12854
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Table 10: Methods and tasks for conducting a biodiversity assessment of risk status and protection level for
species (continued).

Steps Tasks Description and additional notes

Decide on the Decide which species e Further information on setting up Red List assessment
scope of the to include programmes at the national level and how to submit as-
assessment sessments to the [IUCN can be found in the guidance for
(continued) setting up national Red List programmes.*

Collate maps Source or develop ¢ Information on how to source or generate maps of spe-
of species maps of species cies occurrence can be found in Section 4.4: Maps of
occurrence occurrence species occurrence.

e Aligning selection with taxonomic groups already as-
sessed comprehensively on the Red List of Threatened
Species helps promote consistency between national and
global reporting and allows standardised comparisons
between countries.+

e The disaggregated Red List Index of Species is used for
several Global Biodiversity Framework indicators (e.g.
for pollinators, traded species, species used for food or
medicine), so taxonomic groups that include these spe-
cies should ideally be selected.

e Search for and collate existing sources of specimen re-
cords or online observation records for the species to be
assessed (see Table 4).

e Species occurrence records that do not yet have good
location data associated should be accurately georefer-
enced using GIS tools.

e The records should also be verified by experts to identify
any possible errors of identification or location.

Consult taxon experts e Additional information on each species needs to be
and literature sourced from experts or literature, including:
= Population
= Habitat, ecology and life history
= Direct pressures
= Useand trade
= Abundance or density estimates in suitable habitat
¢ Density estimates are not typically available for most spe-
cies yet are highly useful for calculating protection level.
Estimates of density should be gathered from taxon ex-
perts or collected via targeted field surveys.
e Qualitative abundance estimates can also be useful in the
absence of quantitative density estimates.

»National Red List Working Group of the IUCN Red List Scientific Committee. 2024. Guidelines for Establishing a
National Red List Programme. Version 1.0. IUCN SSC, Gland. https://doi.org/10.13140/RG.2.2.26717.01769.

+Raimondo et al. 2023. Using Red List Indices to monitor extinction risk at national scales. Conservation Science
and Practice, 5(1), p.e12854. https://doi.org/10.1111/csp2.12854.
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Table 10: Methods and tasks for conducting a biodiversity assessment of risk status and protection level for
species (continued).

Steps Tasks Description and additional notes

Collate maps Calculate species e The criteria of the Red List of Threatened Species require
of species distribution calculation of two parameters of species distribution
occurrence parameters from the occurrence records:

(continued) = Extent of occurrence (EOQ) is the area within a bound-

ary around all the occurrence points. It is a measure of
the overall distribution of the species.

= Area of occupancy (AOQO) is the area within the
boundary of the EOO that is actually occupied by the
species. It is a measure of the habitat used within the
overall distribution.

e There are resources available to help calculate EOO and
AQQO. For example, GeoCAT and the ArcMap EOO cal-
culator tool available from the Red List of Threatened
Species website https://www.iucnredlist.org/resources/

spatialtoolsanddata.
Assess species Use spatial data to ¢ Different species respond differently depending on their
extinction risk  infer pressures habitat and life history, so the pressures identified need

to be relevant to the species being assessed.

e The types of spatial data used to infer pressures on spe-
cies are usually similar to the data that goes into the map
of current extent and condition (Section 4.2: Map of
current extent and condition) and can include land
cover, aerial imagery, data on infrastructure like roads, or
data from specific sectors like agriculture or mining.

Consult taxon experts e Available spatial data may not provide all the necessary
information needed to conduct an assessment of species
extinction risk.

¢ Engaging with taxon experts is an integral part of assess-
ing species extinction risk.

e Taxon experts can help to identify pressures that are not
easily observable from spatial data, such as unsustainable
harvesting, pollution, overgrazing by livestock, loss of
mutualisms, amongst others.

Apply the categories e Species must be assessed against all the criteria of the
and criteria IUCN Red List of Threatened Species (Figure 5), includ-
ing:

= A: Population reduction
= B: Restricted geographic range
= C: Small population size and decline
= D: Very small or restricted population
= E: Quantitative analysis

e There are many online resources (https://www.iucnre-
dlist.org/resources) and training courses for Red List
assessors (https://www.conservationtraining.org/course/
index.php?categoryid=23) that provide more information
on applying the criteria.



https://www.iucnredlist.org/resources/spatialtoolsanddata
https://www.iucnredlist.org/resources/spatialtoolsanddata
https://www.iucnredlist.org/resources
https://www.iucnredlist.org/resources
https://www.conservationtraining.org/course/index.php?categoryid=23
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Table 10: Methods and tasks for conducting a biodiversity assessment of risk status and protection level for
species (continued).

Steps

Assess species
extinction risk
(continued)

Tasks

Review and publish
the assessments

Description and additional notes

Independent experts with knowledge on applying the
IUCN Red List criteria provide an external review process
once the assessment has been conducted. A review en-
sures the quality and consistency of the assessments, and
correct application of the criteria.

Assessments of endemics should then be published to
the IUCN Red List of Threatened Species to make them
available to users and to contribute to global statistics on
threatened species: https://www.iucnredlist.org/.

All assessments (endemic and non-endemic species)
should also be published to national Red List online plat-
forms and submitted to the global portal for national as-
sessments: https://www.nationalredlist.org/.

Assess species
protection level

Map existing
protected and
conserved areas

Information on sourcing or generating a map of protect-
ed and conserved areas can be found in Section 4.3 Map
of protected and conserved areas.

Decide which types of protected and conserved areas
should count towards meeting species persistence tar-
gets.

Decide on protection
level categories

Decide on a set of categories for species protection level.
Decide on a threshold for each protection level category.
Suggested categories and thresholds for species protec-
tion levels are given in Table 9.

Decide on biodiversity
targets for species

Decide on biodiversity targets for each species. These tar-
gets reflect what is required to support a Minimum Via-
ble Population of each species. They can be expressed as
a number of individuals or number of viable sub-popu-
lations.

There can be flexibility in the way that biodiversity tar-
gets are decided for species, depending on the ecology of
the species, its abundance, and the amount and type of
available data.

More information about setting biodiversity targets for
species can be found in Section 6.3.1: Biodiversity tar-
gets.

Calculate population
score for each
protected and
conserved area

If the biodiversity target is number of individuals, then

determine the population score for each protected or

conserved area either by:

= Using sub-population count data from monitoring ef-
forts, OR

= Estimating the number of individuals in a protected
area based on the amount of suitable habitat multi-
plied by the species density within that habitat.

If the biodiversity target is a set number of viable sub-pop-

ulations, then determine the number of viable sub-popu-

lations present in each protected or conserved area.



https://www.iucnredlist.org/
https://www.nationalredlist.org/
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Table 10: Methods and tasks for conducting a biodiversity assessment of risk status and protection level for
species (continued).

Steps Tasks Description and additional notes

Assess species Evaluate protection e Add up the population score from all the protected and
protection level level conserved areas that the species is recorded in.
(continued) e Divide the total population score by the biodiversity tar-

get for the species to get a proportion.
e Compare the proportion to the protection level thresh-
olds to assign a protection level category for the species.

(Optional) Adjust e To adjust for the effectiveness of the protected area at
for protected area protecting the species from pressures, an adjustment fac-
effectiveness tor can be multiplied by the population score with the

values of 1 if the protected area is effectively mitigating
pressures, 0.5 if it is providing some effective protection,
or o.1if the protected area is not helping to mitigate pres-
sures.

e The formula for calculating protection levels is thus:
[SUM protected area (population score x effectiveness
factor)]/biodiversity target.

Develop prod- Develop products that e Provide summaries of species extinction risk and species
ucts present the outputs protection level in each of the terrestrial, freshwater and
clearly marine realms, highlighting the number of threatened

and under-protected species.

e Develop simple maps and graphics that clearly display
the assessment results.

e Colours for species extinction risk and species protection
level categories should match between maps and charts.

e Colours for species risk categories are provided in the
IUCN guidelines.

e See Section 7: Products for more information and tips
on presenting the results of the assessment.

o See the follow up guidance, Mainstreaming Biodiversity
Priorities* for more information on presenting, dissemi-
nating and applying the results of the assessment.

AUNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spatial
biodiversity products into national policy, planning and decision-making. South African National Biodiversity
Institute, Pretoria, South Africa. http://hdl.handle.net/20.500.12143/8735.
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6. Prioritisation
and planning

Spatial biodiversity prioritisation or planning iden-
tifies geographic areas, referred to as biodiversity
priority areas, where it is most strategic to focus
conservation action. Conservation resources are al-
ways limited and need to be directed towards the
areas of high biodiversity importance and the most
urgent conservation needs. Biodiversity priority
areas are those parts of the landscape or seascape
that are most important for conserving viable rep-
resentative samples of ecosystems and species, for

0 Trade-offs between

scope and scale

National prioritisation, conducted at a broad
spatial scale, can have useful applications such
as identifying priorities for large new protect-
ed areas or for prioritising broad areas for in-
creased conservation activities. However, this

scale often does not provide detailed enough
information for site-level decision-making
(for example, to inform land-use decisions at
the local level), which is likely to require map-
ping of biodiversity features and prioritisation
at a finer spatial scale.

© Jane Ferraris

maintaining ecological processes, or as ecological
infrastructure that provides ecosystem services.
Prioritisation should preferably be undertaken only
after a spatial biodiversity assessment has been
conducted as described in Section 5: Assessment,
as it provides inputs into prioritisation.

While assessment follows a relatively standard pro-
cess, prioritisation methods can vary widely depend-
ing on the context and purpose. In the following
sub-sections, details are provided on a simple pri-
oritisation that builds directly on the outputs of the
assessment, requiring no additional data and mini-
mal extra work (Section 6.1: Basic prioritisation).
A further option involves criteria-based approaches
to identify areas of biodiversity importance, such as
Key Biodiversity Areas (KBAs) (Section 6.2: Crite-
ria-based approaches). Finally, systematic conser-
vation planning is a comprehensive form of prior-
itisation (Section 6.3: Systematic conservation
planning). It involves additional analysis, can be
undertaken with varying degrees of complexity, and
may involve additional data and resources.

Prioritisation can be used for a number of different

purposes. Three of the most common are:

¢ Identifying priority areas where loss and degra-
dation of biodiversity should be avoided, which
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can be integrated into biodiversity-inclusive spa-
tial planning to inform decisions about land-use
and sea-use across a range of sectors.

o Identifying priority areas for consolidating and
expanding the network of protected and con-
served areas.

o Identifying priority areas for restoring degraded
ecosystems and ecological infrastructure that
provides ecosystem services.

The exact methods of prioritisation may differ de-
pending on the intended use of the maps (especial-
ly with regard to the spatial scale of application).
Biodiversity priority areas identified for one pur-
pose may not be appropriate for other uses. For ex-
ample, development of a map intended to inform
land-use planning and decision-making at the site
scale would require data inputs and analyses at a
fine spatial scale, while a map intended to inform
broad priorities for conservation action could be

@ Box 8:

based on broader scale inputs and analyses. For
more information on the uses and applications of
prioritisation, see Mainstreaming Biodiversity Pri-
orities.®

6.1 Basic prioritisation

The outputs of spatial biodiversity assessment can
be used as the basis for an initial identification of
biodiversity priority areas. The most basic type of
prioritisation can be achieved by simply combining
the risk status and protection level from the biodi-
versity assessment (Section 5: Assessment). The
remaining natural areas in those ecosystem types
that have both high levels of risk and low levels of
protection are clearly in need of urgent conserva-
tion action. Similarly, species that are both threat-
ened and have low levels of protection should be

Case study: Protecting the ‘Unlucky 13’ marine ecosystem types in

South Africa.

South Africa advanced the mapping, assessment
and protection of marine ecosystems through it-
erative improvement of foundational maps. An
offshore spatial prioritisation® initiated map-
ping of biodiversity, fisheries and other human
use layers that facilitated significant advances in

biodiversity assessment for the marine realm. It
led to an assessment of ecosystem risk status and
ecosystem protection level for all marine ecosys-
tem types in South Africa as part of the Nation-
al Biodiversity Assessment 2011. By combining
the maps of these two indicators, it was possi-
ble to identify the 13 ecosystem types that were

both Critically Endangered and Not Protected.
These ecosystem types were called the ‘Unlucky
13. It was clear that urgent conservation action
should be taken to limit pressures on these eco-
systems, and to improve their level of protection.
This messaging, together with the multi-realm
perspective, highlighted the relatively poor off-
shore protection levels, which helped advance
proposed new marine protected areas, including
most of the ‘Unlucky 13, into implementation.
Since then, ecosystem mapping and assessment
has improved#* in alignment with the Global
Ecosystem Typology and Red List of Ecosystems.

“UNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spa-
tial biodiversity products into national policy, planning and decision-making. South African National Biodiver-
sity Institute, Pretoria, South Africa. http://hdl. handle.net/20.500.12143/8735.

#Sink et al. 2023. Integrated systematic planning and adaptive stakeholder process support a 10-fold increase
in South Africa’s Marine Protected Area estate. Conservation Letters, 16(4), p.e12954. https://doi.org/10.1111/

conl.12954.

#Sink et al. 2023. Iterative mapping of marine ecosystems for spatial status assessment, prioritization, and decision
support. Frontiers in Ecology and Evolution, 11, p.1108u8. https://doi.org/10.3389/fevo.2023.1108118.
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prioritised. In this way, the outputs of the assess-
ment can provide a rudimentary set of priority ar-
eas and species that can be a powerful tool for in-
forming action and decision-making (see Box 8 for
an example).

6.2 Criteria-based
approaches

k A
KEY BIODIVERSITY AREAS

Important areas for biodiversity can also be identi-
fied using criteria-based methods, such as Key Bio-
diversity Areas (KBAs). They are identified using
globally standardised criteria and thresholds estab-
lished by the IUCN.+ KBAs are sites contributing
significantly to the global persistence of biodiversi-
ty. They represent the most important sites for bio-
diversity conservation worldwide (for ecosystems,
species and genetic diversity), in terrestrial, fresh-
water and marine realms.

KBAs are site-based, which means that each KBA is
a particular site that has been delineated with prac-
tical, manageable boundaries. Each site is given a
unique name and is recorded on the World Data-
base of KBAs with a description of the site, details
of the biodiversity features present and the criteria
that are met. Since KBAs follow a global standard,
they are comparable across different countries. For
this reason, they are often part of global reporting
frameworks and may be used by international fund-
ing agencies to allocate grants. KBAs are included
as complementary indicators for several of the tar-
gets of the Global Biodiversity Framework related

to spatial planning, restoration and protected area
expansion (Targets 1, 2, 3), and for the Sustainable
Development Goals.

The process of identifying KBAs involves com-
piling data, applying the criteria and delineating
sites (Figure 8). The datasets (Section 4: Spatial
datasets) and the results of the assessment (Sec-
tion 5: Assessment) provide much information
that can directly feed into many of the KBA crite-
ria (Table 11). The KBA identification process can
be undertaken at different scales — from multiple
taxa or ecosystems across a country, to a single site
assessment for a single species. KBAs are sites of
global importance, so only the full distributions of
species and ecosystems, extending beyond nation-
al borders for non-endemics, must be used to cor-
rectly apply the KBA criteria. Importantly, the pro-
cess of identifying areas that meet KBA criteria is
a separate activity to delineating KBA boundaries.

Key Biodiversity Areas

Step 1: Compile and analyse
relevant data, including the
spatial datasets and outputs
of the ecosystem and species
assessments.

Step 2: Apply the KBA
criteria as set out in the global
A standard and its guidelines.

KEY BIODIVERSITY AREAS .
Step 3: Consult with relevant

stakeholders.

Step 4: Delineate sites that
are ecologically relevant and
practical for management.

KBA

| .

Figure 8: The general process for identifying Key
Biodiversity Areas.*

#IUCN. 2016. A Global Standard for the Identification of Key Biodiversity Areas, Version 1.0. First edition. Interna-

tional Union for Conservation of Nature, Gland.

4KBA online training course hosted by The Nature Conservancy: https://www.conservationtraining.org/course/

index.php?categoryid=150.
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It is suggested that ecological boundaries - the
boundaries of distribution maps for species and
ecosystems - are used first to identify KBAs; and
these are then refined to delineate manageable
units, such as protected areas.

KBAs should ideally be proposed through the coun-
try’s National Coordination Group for KBAs where
it has been formally established, but can also be
proposed by an individual or group of individuals
where there is no formalised National Coordination

Group. Proposed sites are reviewed before being in-
cluded on the World Database of Key Biodiversity
Areas.

There are other types of criteria-based approach-
es that may be limited in taxonomic or geographic
scope. In the marine realm, Ecologically or Biolog-
ically Significant Areas (EBSAs) are another cri-
teria-based method to identify areas in the ocean
that hold significant biodiversity, or features or pro-
cesses that are unique, fragile, natural, threatened

Table 11: Information that can be sourced from the foundational datasets and assessment results for the iden-

tification of Key Biodiversity Areas.

KBA criteria

Input datasets

e

A1: Threatened species

{

0 : .| Maps of occurrence for threatened

* e species

Az: Threatened ecosystems

Map of threatened ecosystem

B1: Individual geographically
restricted species

B2: Co-occurring geographically

types
e 5 <. | Maps of occurrence for threatened
* <. | species

restricted species

B4: Geographically restricted
ecosystem types

C: Ecological integrity

Map of ecosystem types

Map of current extent and
condition

E: Irreplaceability

Maps of occurrence for threatened
species

vhttps://www.keybiodiversityareas.org.
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or important in the life history of key species. They
are identified based on a set of seven criteria de-
veloped by the Convention on Biological Diversi-
ty. For specific taxa, there are also criteria-based
approaches, such as Important Plant Areas (IPAs).
The latest KBA standard aims to be a single ap-
proach that works across all taxonomic groups and
natural realms, and therefore it is the standard used
in global biodiversity reporting.

6.3 Systematic
conservation
planning

Basic prioritisation and criteria-based approach-
es can help to identify important areas for action.
However, these methods cannot evaluate many
aspects of biodiversity priority together, nor do
they include other relevant information such as
socio-economic factors. Target 1 of the Global Bio-
diversity Framework calls for all areas to be ‘under
participatory, integrated, and biodiversity inclusive
spatial planning and/or effective management pro-
cesses addressing land and sea use change,* with a
headline indicator being the percentage of land and
sea covered by biodiversity-inclusive spatial plans.
Systematic conservation planning is a well-known
scientific methodology for identifying geographic
areas of biodiversity importance.* When system-
atic conservation planning outputs are integrated
into multi-sectoral, participatory spatial planning
processes, they contribute to achieving Target 1 of
the Global Biodiversity Framework.

Systematic conservation planning emphasises the
need to conserve viable representative samples
of ecosystems and species (the principle of repre-
sentation), as well as the ecological processes that
allow them to persist over time (the principle of
persistence; Section 3: Guiding principles). The
planning process identifies a portfolio of biodi-
versity priority areas that meet these principles.

“https://www.cbd.int/gbf/targets/1.

Systematic conservation planning can include a
wide number of biodiversity features at the same
time, including ecosystem types, species, ecolog-
ical processes and others, with biodiversity rep-
resentation and persistence targets set for each of
these features.

The configuration of priority areas identified using
this method is designed to be spatially efficient (i.e.
to meet biodiversity targets in the smallest possi-
ble area). It also takes into account aspects such as
connectivity in the landscape, to ensure well-func-
tioning ecosystems that improve the likelihood of
long-term persistence of biodiversity, including
under climate change. It is possible to select a set of
priority sites that avoid conflict with other sectors
and land-uses or sea-uses, for example, by avoiding
areas that have high agricultural or mining poten-
tial or that have been earmarked for expansion of
settlements. Such conflict avoidance is not always
possible, especially for ecosystem types that have
very little of their historical extent remaining. The
outputs of systematic conservation planning are
geographically specific, as portions within ecosys-
tem types and other fine-scale biodiversity features
can be selected, rather than simply whole ecosys-
tem types.

Systematic conservation planning usually makes
use of specialised software that uses algorithms to
consider a range of different options for achieving
the biodiversity targets across the landscape or sea-
scape (Figure 9). Methods for prioritisation can vary
widely, depending on GIS capability, data availabili-
ty, the purpose of the prioritisation and the context.
The information provided here is intended to give
a general overview of systematic conservation plan-
ning, rather than a comprehensive description of all
the possible variations.

In the prioritisation process, sites in the best pos-
sible ecological condition are preferentially select-
ed to meet the biodiversity targets because they
are likely to best represent the ecosystem types or
species concerned and to have the best chance of
persisting into the future. Restoration of sites in fair

“The term ‘systematic conservation plan’ may be interpreted as being only about spatial priorities for protected

area expansion. However, systematic conservation plans can equally be used across the wider landscape or sea-

scape to inform planning and decision-making.

55
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and other biodiversity features.

Priority
areas

Step 2: Set biodiversity representation and
persistence targets for ecosystem types, species

Step 1: Map and classify ecosystem types.

Options to include additional
spatial data if available:

Additional biodiversity data e.g.
ecological corridors to support
climate change adaptation.

Ecological infrastructure or
supply of ecosystem services.

Constraints e.g. conflicting land
uses or sea uses.

Opportunities e.g. conservation
initiatives.

Step 5: Develop guidance materials on how the
prioritisation should be used.

Figure 9: Steps for identifying biodiversity priority areas using systematic conservation planning. See Table

13 for more detail on each step.

or poor condition is often difficult and expensive,
with no guarantee of success. Generally, only if the
biodiversity target cannot be met in sites of good
ecological condition, and if persistence of the bio-
diversity feature concerned is possible in a site that
is in fair ecological condition, would sites in fair
condition be selected as biodiversity priority areas.
In rare circumstances, only if no better options ex-
ist and if the biodiversity feature concerned is still
believed to be present, would a site in poor ecolog-
ical condition be selected as a biodiversity priority
area.

The initial ‘raw’ spatial output of a prioritisation
process is often an irreplaceability or selection fre-
quency map, showing the extent to which there are
options for meeting biodiversity representation
and persistence targets in different parts of the

landscape or seascape. This initial spatial output
must then be analysed further to select a portfolio of
biodiversity priority areas, which can be shown on
a map with a few simple legend categories. Section
7: Products gives more advice on creating user-
friendly products with accompanying guidelines
that provide explanation on how the maps should
be used.

Depending on the purpose of the prioritisation, ap-
propriate conservation objectives or actions should
be identified for each of the priority areas. For ex-
ample, an initial broad-scale prioritisation could
guide where high-level strategic objectives in the
NBSAP should be implemented. Broad-scale pri-
oritisation at the national level can also be used
to identify areas in which fine-scale prioritisation
is needed, which could focus on areas of particular
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biodiversity importance or areas where pressures on
biodiversity are high. Priority areas from a system-
atic conservation plan can inform the consolidation
and expansion of protected and conserved areas,
and can be an essential input into biodiversity-in-
clusive spatial planning to inform decisions about
land- and sea-use. They can also inform application
of the mitigation hierarchy in environmental im-
pact assessments, so that loss of biodiversity prior-
ity areas is avoided wherever possible.

6.3.1 Biodiversity targets

Systematic conservation planning relies on setting
biodiversity representation and persistence targets
for each biodiversity feature. These are the mini-
mum proportion of each biodiversity feature that
needs to be kept in a natural or near-natural state
in the long term, to maintain viable representa-
tive samples of ecosystem types and species. These
targets help to answer the question “How much
is enough to ensure the long-term persistence of
biodiversity?” and are usually expressed as a pro-
portion of the historical extent of each ecosystem
type or as an area required for a Minimum Viable
Population of a species. Biodiversity representa-
tion and persistence targets are quantitative inter-
pretations of the principles of representation and
persistence.

Mapping Biodiversity Priorities (2024)

Avoid the target trap

The setting of biodiversity representation and
persistence targets is still a developing science
in many contexts, and can become the basis
for contentious and time-consuming debate
amongst scientists. It is better to use a prag-

matic approach than to wait for perfect sci-
ence or consensus on ecologically-based tar-
gets. Flat targets for ecosystem types can still
provide useful results, and in practice, refin-
ing targets over time as the science improves
does not usually dramatically affect the prior-
itisation outputs. See Table 12.

The term ‘biodiversity targets’ can be confusing
as it is used for multiple purposes. Targets in the
context of multilateral environmental agreements
such as the Convention on Biological Diversity rep-
resent broad global and national commitments on
various biodiversity-related themes. The overall
targets contained within the Global Biodiversity
Framework represent measurable global ambitions
that are then used to guide the formulation of na-
tional targets in NBSAPs. These strategic global
targets are set through negotiations and combine
scientific inputs with socio-political and econom-
ic considerations. They differ from the biodiversity
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representation and persistence targets used in
biodiversity prioritisation, which are based on an
amount of biological or ecological attributes asso-
ciated with the input features (ecosystems, species
and processes).

There are, however, strong links between the bio-
diversity representation and persistence targets
used in systematic conservation planning and the
strategic goals and targets in the Global Biodiversi-
ty Framework. For example, the aim of the Global
Biodiversity Framework to ‘halt species extinction’
can be achieved by setting biodiversity represen-
tation and persistence targets for species to ensure
that the risk of species extinction is reduced.

Ideally, biodiversity representation and persistence
targets should be based on ecological characteris-
tics. However, scientific data are not always avail-
able to set such ecologically-based targets, especial-
ly in the freshwater and marine realms (Table 12). In
the absence of more detailed scientific knowledge,
a flat target (such as 30%) of each ecosystem type
is pragmatic or can be adjusted to account for rich-
ness, rarity or ecosystem services.

Protected area targets are targets for the expan-
sion of protected and conserved areas, and are usu-
ally linked to a particular timeframe and updated
periodically. Internationally, the Global Biodiver-
sity Framework sets a target for 30% of land, wa-
ters and seas to be protected by 2030 (Target 3). A
country may choose to set protected area targets
for its ecosystem types that are equivalent to their
biodiversity representation and persistence targets,
but may set short- to medium-term protected area
targets that are less than the biodiversity represen-
tation and persistence targets.

All targets should ideally be set against the histori-
cal extent of ecosystem types, to avoid the situation
where a proportional target will gradually reduce in
actual area as more of the natural ecosystem type is
modified. In cases where the historical extent of a
natural ecosystem type has not been mapped, and
the baseline map of ecosystem types is known to
delineate less than the historical extent, it can be
useful to make an estimate of the size of the histor-
ical extent even if it is not possible to delineate it.

There are many further considerations for the set-
ting of biodiversity representation and persistence
targets and the setting of targets for the expansion
of protected and conserved areas (Table 12).
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Table 12: Methods for determining biodiversity representation and persistence targets for ecosystem types
and species.

e Biodiversity representation and persistence targets can be set based on ecological characteristics,
with higher targets for ecosystems with greater diversity, rarity or ecosystem services.>°

e In both the terrestrial and marine realms, there are a number of proposed methods for deter-
mining representation targets based on ecological characteristics, including species-area curves,
species occupancy models, extrapolated biodiversity samples, fisheries thresholds, or estimates of
detection probability of species.

e If insufficient data are available to develop targets based on ecological characteristics, a flat per-
centage target can be used, such as 30% of the historical extent of each ecosystem type. Flat per-
centage targets can be adjusted upwards or downwards for rare or common types, or combined
with minimum area rules (e.g. not less than 10 oooha).

e An option is to use fixed percentage targets based on political goals, such as the 30% of land, waters
and seas to be protected by 2030 of Target 3 of the Global Biodiversity Framework. These targets
will then align with global frameworks and political commitments. Such targets may be easier to
justify to policymakers, although they may result in less efficient solutions.

e Further approaches used for estimating persistence targets include graph theory, percolation the-
ory, or landscape connectivity analysis. Ecosystem representation and persistence targets are often
different, with persistence targets usually requiring larger extents of ecosystems compared to rep-
resentation targets for the same ecosystem.

e It remains critical to ensure that for every ecosystem type a justifiable biodiversity target is set to
ensure the long-term representation and persistence of that ecosystem type.

Ecosystem types

e Biodiversity persistence targets for species are based on Minimum Viable Populations, because
population size is better correlated with extinction risk than area.

e Setting biodiversity targets for species depends on the type of available species data and what is
known about the species.>

e For well-known and extensively researched species, such as large mammals and birds, there is
usually information available in the literature to determine a biodiversity target based on the Min-
imum Viable Population.

e The Minimum Viable Population is the smallest number of individuals that will be able to continue
to survive and reproduce in the wild. It takes into account a range of factors such as reproduction
rate, generation time, genetic diversity, habitat requirements and species interactions.

e For species that do not have enough information to estimate the Minimum Viable Population, such
as reptiles or fishes, a target of 10 ooo mature individuals or 10 viable sub-populations can be used.

e The target of 10 ooo individuals is based on the Red List of Threatened Species threshold for list-
ing a species as threatened under Criterion C, and is considered a precautionary number for most
species.>> Minimum Viable Populations estimated through population viability analyses tend to be
smaller.

e For species where population size is difficult to estimate, for example due to population fluctua-
tions or where their density is difficult to estimate yet known to be high (such as invertebrates), a
target of 10 viable sub-populations can be used. Viability of populations in these cases is usually
determined by taxon experts in the absence of quantitative data.

e For assessment, targets are expressed as a number of individuals or number of sub-populations.
For systematic conservation planning, this target is usually translated into an area required to rep-
resent and maintain this population.

s°Harris & Holness. 2023. A practical approach to setting heuristic marine biodiversity targets for systematic con-
servation planning. Biological Conservation, 286, 110218. https://doi.org/10.1016/j.biocon.2023.110218.

s'Pfab et al. 2011. Application of the IUCN Red Listing system to setting species targets for conservation planning
purposes. Biodiversity and Conservation, 20(5), 1001-1012. https://doi.org/10.1007/s10531-011-0009-0.

52[UCN. 2012. IUCN Red List Categories and Criteria: Version 3.1. Second edition. I[UCN, Gland and Cambridge.
https://portals.iucn.org/library/node/10315.
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6.3.2 Steps for conducting
systematic conservation
planning

The amount of data involved, and the computa-
tional complexities of evaluating different config-
urations of priority areas, means that prioritisation
is generally conducted with the aid of specialised
software. The most frequently used software pro-
grammes are C-Plan, MARXAN, Zonation and the

0 Spatial skills and ecological
knowledge

Both ecological knowledge and advanced spa-
tial skills are required for systematic conserva-
tion planning. Some of the specialist software
required for systematic conservation planning
is highly technical and requires a steep learn-
ing curve. In many countries, there are few

people who have both the technical skills and
the necessary knowledge of ecology to make
full use of such software. Any person con-
ducting the systematic conservation planning
should either have an understanding of the
ecology of the area or work closely with ecol-
ogists who do.

prioritizR package for R. Use of such software does
require additional technical skill and comput-

ing capacity relative to undertaking a biodiversity
assessment. Table 13 gives the steps and tasks re-
quired to complete a prioritisation.

It is possible to conduct a software-based prioritisa-
tion using only the four datasets described in Sec-
tion 4: Spatial datasets. Outputs of even a simple
prioritisation such as this will be valuable to identi-
fy priorities for national policy, planning, decisions
and action. Refinements to the prioritisation can
be made as additional data become available or as
methods and capacity improve. There is a whole
suite of different options for improving and refin-
ing the analysis based on additional data. Some of
these data may include:
e Additional spatial data on biodiversity features
= Areas supporting ecological processes and
climate change adaptation, such as ecological
corridors
= Areas important for providing ecosystem ser-
vices
e Additional spatial socio-economic data
= Opportunities, such as existing conservation
initiatives
= Constraints, such as areas with high potential
for other land-uses or sea-uses like mining,
fishing or agriculture or earmarked for future
urban or infrastructure expansion


https://github.com/mattwatts/cplan
ttps://marxansolutions.org/
https://zonationteam.github.io/Zonation5/
https://prioritizr.net
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Box 9:
Case study: Origins of MARXAN for spatial conservation planning
— the Great Barrier Reef zoning plan.

The Great Barrier Reef is the largest coral reef
ecosystem in the world, and a recognised World
Heritage Site. It extends for 2 300 km along the
eastern coastline of Australia and contains 3 000
individual reefs, as well as a range of other ma-
rine habitats. The first area was proclaimed in
1983, and through progressive additions, the
Great Barrier Reef Marine Park now covers
344 400 km?. The whole of the Marine Park is
a Marine Protected Area (MPA), but there are
different zones of use within the Park.

It was realised in the early 2000s that the zoning
was inadequate for protection of biodiversity.
Zones needed to be more representative, with
the goal of including at least 20% of all biore-
gions within the highest-level no-take zones.
The Representative Areas Program conducted
the re-zoning, which was completed in 2003.3

Great Barrier Reef Marine Park
Zoning Plan 2003
MPZ31 - T [

More than 40 datasets were combined to devel-
op the baseline map of ecosystem types for the
reef, resulting in 70 defined ‘bioregions’ - these
served as ecosystem types. The MARXAN soft-
ware, originally developed to conduct this pri-
oritisation for the Great Barrier Reef, has since
become one of the standard software options
for such analyses worldwide. MARXAN was
used to identify priority areas for meeting the
biodiversity targets, which were then subject to
additional stakeholder input before eight zones
were finalised.

The zoning maps have been made widely avail-
able in easily understood formats, accompanied
by guidelines that clearly interpret which activi-
tiesare allowed orrestricted in each zone.> Inad-
dition, a major research programme has been es-
tablished to monitor the effects of the re-zoning.

53Lewis et al. 2003. Use of spatial analysis and GIS techniques to re-zone the Great Barrier Reef Marine Park. Coastal
GIS workshop, July 7 - 8, 2003, Wollongong, Australia.

>¢Figure shows an example of an overview map. Full Zoning Maps for the Great Barrier Reef Marine Park are avail-
able at https://wwwz.gbrmpa.gov.au/access/zoning/zoning-maps.
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Table 13: Methods and tasks for conducting systematic conservation planning to identify a portfolio of bio-
diversity priority areas across a country.

Steps Tasks Description and additional notes

Map and Source or e Start with a map of ecosystem types, as for assessment.
classify develop a map of e Information on how to source or generate a map of ecosystem
ecosystem ecosystem types types can be found in Section 4.1 Baseline map of ecosystem
types types.

Map species Gatherrelevant e Decide which species are most important to include, based on
occurrence species data clear and defensible criteria. Recommended species are those

listed as threatened, as well as other range restricted, endemic
species and species of cultural or socio-economic significance.
¢ Information on how to source or generate maps of species oc-
currence can be found in Section 4.4: Maps of species occur-

rence.
Map other Include other e Outputs of risk status and protection level assessments can be
biodiversity assessment and included, such as threatened ecosystem types or species.
features e.g. prioritisation e QOutputs of other criterion-based approaches, such as Key Bio-
ecological results diversity Areas, could be included.>
processes
Map relevant e Map key areas for ecological processes and climate change ad-
ecological aptation where available, such as:
processes and = Ecological corridors and upland-lowland gradients that pro-
ecological vide for connectivity in the landscape
infrastructure = Riparian corridors, wetlands and groundwater recharge ar-
eas

= Key migration routes for species

= Large or well-connected patches of natural or near-natural
habitat, especially in landscapes that are highly fragment-
ed (e.g. identifying the largest remaining patches of natural
ecosystem types or habitats)

= Important areas for supporting species of special concern
(such as breeding areas or movement corridors, if not al-
ready included in the species data)

e Identify ecological infrastructure i.e. naturally functioning
ecosystems that provide ecosystem services that benefit people
or the economy. For example, areas important for water supply,
wetlands important for flood regulation, coastal dunes or man-
groves important for natural hazard prevention etc.

Set biodiversity Set biodiversity e Biodiversity representation and persistence targets must be set
targets targets for for any biodiversity features included, such as ecosystems, spe-
representation cies or ecological process features.
and persistence e Information on setting biodiversity targets can be found in
Section 6.3.1: Biodiversity targets.

ssPlumptre et al. 2024. The strengths and complementarity of Systematic Conservation Planning and Key Biodiver-
sity Area approaches for spatial planning. Conservation Biology.
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Table 13: Methods and tasks for conducting systematic conservation planning to identify a portfolio of bio-
diversity priority areas across a country (continued).

Steps Tasks Description and additional notes

Set biodiversity Set biodiversity =~ e Care needs to be taken to set appropriate targets for features

targets targets for representing ecological processes. For example, it may be nec-
(continued) representation essary to include the full extent of a key corridor (i.e. to set a
and persistence target of 100% for this feature) but it may be possible to retain

sufficient ecological functioning by including only a propor-
tion of a floodplain system (e.g. to set a target of 50% of this

feature).
Consider Map current ¢ Information on sourcing or generating a map of current extent
current extent  extent and and condition can be found in Section 4.2: Map of current
and condition condition, extent and condition.
and consider e For each set of biodiversity features, decide on the minimum
the minimum ecological condition required for them to contribute effectively
ecological to meeting biodiversity targets.
condition e This may differ depending on the type of biodiversity feature
required (e.g. ploughed areas may have no further value for meeting tar-

gets for terrestrial ecosystem types, but may still contribute to
meeting some ecological process targets e.g. as part of a corri-
dor that allows for movement of some species).

e Overlay the map of current extent and condition on each map
of biodiversity features (e.g. ecosystem types, species and eco-
logical processes), and remove the parts of each biodiversity
feature that are not in at least the minimum required ecologi-
cal condition.

Determine Decide on e There are many valid approaches for delineating planning
planning units  planning units units. For example, they can be:
to be used = Regular geometric units such as a grid of pixels or hexagons
and delineate = Ecological units such as sub-catchments
planning units = Land management units such as property boundaries

e Creating ecologically sensible planning units may require in-
cluding the entire extent of an ecosystem as a planning unit in
cases where it would not make sense to select only part of that
ecosystem for conservation or restoration, for example, the en-
tire across-shore extent of intertidal habitats.

e Consider the relationship between the size of the planning
units and the resolution of the biodiversity feature data. For
example:
= Planning units should not dwarf the smallest biodiversity

feature
= Planning units should not be falsely small relative to the res-
olution of the biodiversity features

e If the units are irregularly sized, avoid large ranges of different
sizes, and avoid extremely large planning units. The size of the
planning units should be broadly similar as software can pref-
erentially select certain size units which can bias the results.

e Protected and conserved areas can be treated as single plan-
ning units in their own right, or can be subdivided by the plan-
ning units used in the rest of the land- or seascape.
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Table 13: Methods and tasks for conducting systematic conservation planning to identify a portfolio of bio-
diversity priority areas across a country (continued).

Steps Tasks Description and additional notes

Develop a Create a site-by- e For each planning unit, determine how much of each biodi-
matrix of features matrix versity feature occurs in that planning unit in at least the min-
planning units imum required ecological condition for that feature (e.g. how
and features many hectares in good ecological condition of a particular eco-

system type occur in each planning unit).
e Typically, this is done within a GIS or spatial planning software

linked to a GIS.
Identify e Identify which planning units fall within the existing protected
protected and conserved areas.
planning units e Remember that decisions will have to be made as to which

types of protected and conserved areas should count towards
meeting biodiversity targets (Section 4.3: Map of protected
and conserved areas).

Evaluate how Evaluate how e For each biodiversity feature, compare how much is already
much is already much is already protected with the biodiversity target for that feature, i.e. de-
protected protected termine what proportion of the target has been met in the ex-
relative to relative to targets isting network of protected and conserved areas.

targets e This is similar to the protection level assessment discussed in

Section 5: Assessment and provides very valuable informa-
tion on which biodiversity features are not sufficiently repre-
sented in protected and conserved areas. This is often called a
gap analysis.

e [t can be a useful way to draw attention to networks of protect-
ed and conserved areas that have become excessively focused
on particular aspects of biodiversity (such as charismatic spe-
cies), and are consequently neglecting other important fea-
tures (such as an overlooked terrestrial or offshore ecosystem

type).
Specify ‘costs’ Develop the cost e A key aspect of systematic conservation planning is that it at-
for inclusion of variable tempts to identify an efficient network of sites that meet tar-
planning units gets at the lowest cost and in least conflict with other land-uses

and activities.

e ‘Costs’ are a concept in systematic conservation planning that
refers to constraints that are taken into account in the process
of identifying biodiversity priority areas. Costs do not always
refer to financial costs, and other factors (such as other land
uses) can also be used to set the ‘cost’ of a planning unit.

e The cost variable used in systematic conservation planning of-
ten exerts a large impact on a planning outcome. Therefore, as
much attention should be paid to developing the cost variable
as the biodiversity information.

e The simplest approach is to minimise the area selected to form
part of the portfolio of biodiversity priority areas. Areas are as-
signed to each planning unit, and it is assumed that the cost of
a planning unit increases with area.

e The cost of a planning unit will affect its selection in the prior-
itisation process.




Mapping Biodiversity Priorities (2024)

Table 13: Methods and tasks for conducting systematic conservation planning to identify a portfolio of bio-
diversity priority areas across a country (continued).

Steps Tasks Description and additional notes
Specify ‘costs’ Minimising ¢ Identify possible constraints - these are factors that should be
for inclusion of  conflict with avoided when selecting priority sites, such as high-potential
planning units  other land-uses agricultural land, key areas for fisheries, high-potential mining
(continued) and activities areas, or areas earmarked for urban expansion.
If possible, gather spatial data on these constraints.
The constraint layers are then used to increase the cost of cer-
tain planning units.
Ecological condition can also be used as a cost factor to help
prioritise best condition area, by increasing costs of planning
units that are not in good ecological condition.
Maximising Identify possible opportunities - these are factors that should
synergies with be sought out when selecting priority sites, for example, exist-
compatible ing conservation initiatives.
land-uses and If areas that are important for delivering ecosystem services
activities have not already been included as features, it may be useful to
include them as factors that reduce the cost of planning units.
The opportunity layers are used to reduce the cost of planning
units.
Identify Select planning Use suitable software to identify the planning units required
priority sites units for priority to meet biodiversity targets in a way that is efficient, spatially
in the best sites coherent (e.g. that is arranged in a spatially connected manner
possible that allows ecological processes to operate) and limits costs.
ecological Various software programmes exist to do this, typically using
condition spatial optimisation algorithms.
for achieving Be careful to follow available best practice guidelines for the
remaining software being used, as some of the software needs to be care-
targets, in the fully calibrated to ensure sensible results.
most efficient Conflict with other sectors and land-uses can be avoided in
and effective instances where there are alternative options for meeting tar-
configuration gets. This is not always possible, especially for ecosystem types

that have very little of their historical extent remaining and for
which all that remains is important for meeting biodiversity
targets.

Often the initial output of the spatial analysis is an irreplace-
ability or selection frequency map, which summarises the de-
gree to which options exist in the landscape or seascape for
meeting biodiversity targets. This usually requires further in-
terpretation, since it is not a product that will be intuitively
understood by a non-technical audience.

Based on the irreplaceability analysis, select a portfolio of pri-
ority areas and evaluate it to ensure that targets are met for all
biodiversity features.

Where targets are not met, carefully identify why this is the
case — it may be necessary to include additional sites in poorer
condition to meet targets where insufficient habitat in good
condition is available.
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Table 13: Methods and tasks for conducting systematic conservation planning to identify a portfolio of bio-
diversity priority areas across a country (continued).

Steps Tasks
Develop Identify
guidance appropriate
materials conservation
on how the actions for
prioritisation priority sites
should be used

Description and additional notes

Consider the range of conservation actions or interventions

that may be applied to specific priority areas, bearing in mind

the biodiversity features in, and pressures on, those areas.

These actions may include:

= Expanding the network of protected and conserved areas

= Influencing planning, authorisation and permitting pro-
cesses, such as land-use zoning, environmental impact as-
sessments or water use licensing

= Rehabilitating or restoring degraded features, e.g. priority
wetlands or catchments

Consider how
products should
best be displayed

Think about how to display the spatial outputs in an under-
standable way, typically a portfolio of priority areas divided
into a small number of categories.

Pay attention to legend categories, colours and terminology to
aid easy understanding.

Think about what accompanying products should be devel-
oped e.g. technical reports, metadata, guidelines, implemen-
tation manuals, posters, interactive maps and online GIS.

See Section 7: Products, for more information and tips on
how to produce professional and insightful products.

© Wyﬁe_{nd Uys via Unsp_lasﬁ
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Box 10:
Case study: Biodiversity priority areas and priority actions in
South Africa.

South Africa has well-established capacity for
conducting spatial prioritisation and produc-
ing systematic conservation plans. As a result,
a number of different prioritisation processes
have been conducted, resulting in a suite of ar-
eas identified as priorities for different purposes.
Some examples of prioritisation exercises in-
clude:

e Critical Biodiversity Areas: All provinces in
South Africa, and the full marine territory,
have developed spatial biodiversity plans.
These plans identify Critical Biodiversity Ar-
eas, which are areas required to meet biodiver-
sity representation and persistence targets for
ecosystems, species and ecological processes.
These ‘CBA Maps’ have been taken up into law
and policy for integrated spatial planning and
environmental impact assessments. The map
shown here is South Africa’s national map of
Protected Areas, Critical Biodiversity Areas
and Ecological Support Areas — amalgamated

from all the provincial and marine biodiversi-
ty plans.

National Protected Area Expansion Strate-
gy (NPAES): South Africa’s first NPAES was
developed in 2008, with the goal of achiev-
ing expansion of the protected area network.
The NPAES draws on the outcomes of spatial
biodiversity assessment and prioritisation to
identify geographic focus areas for the expan-
sion of protected areas. The NPAES is updated
periodically to reflect changes to the protected
area network and progress towards protected
area targets.

National Freshwater Ecosystem Priority Areas
(NFEPA): A three-year multi-partner project
that concluded in 201, and is being updated,
the NFEPA project gathered large amounts of
data to identify priority areas within the fresh-
water environment. The resultant Freshwater
Ecosystem Priority Areas (FEPAs) are rivers and
wetlands required to meet biodiversity targets
for freshwater ecosystems across the country.




Mapping Biodiversity Priorities (2024)

7. Products

Conducting spatial biodiversity assessment and
prioritisation at a national level generates a num-
ber of outputs and maps, with much technical and
scientific information embedded therein. While
documenting the technical outputs is important
for scientific transparency, these outputs often
need to be interpreted and displayed with care to
communicate to a wider audience. An important
final step for assessment and prioritisation should
be a conscious focus on creating well-designed
products that will be used to inform non-technical
stakeholders, such as policy- and decision-makers,
managers and the public. It is important to allocate
substantial time and sufficient resources for this.
For more information about presenting the results,
see Mainstreaming Biodiversity Priorities.>

Some of the products that could be produced in-
clude:

Maps

e FEcosystem types

e Species occurrences

e Current extent and condition

e Protected and conserved areas

e Ecosystem risk status

e Ecosystem protection level

e Biodiversity priority areas to inform planning
and decision-making by a range of sectors

o Protected area expansion priorities

Metrics and indicators

e Red List of Ecosystems

o Red List of Threatened Species
e Red List Index of Ecosystems

o Red List Index of Species

e Extent of natural ecosystems

e Coverage of protected and conserved areas

e Additional information towards the calculation
of many other indicators

Datasets

e Spatial data files

e Metadata for spatial datasets
e Spreadsheets

Lists

e Threatened ecosystems

o Threatened species

e Under-protected ecosystems

e Under-protected species

e National priority areas and actions
e Data gaps and research needs

Reports

e Papers in the scientific literature

e Technical reports

Guidelines or manuals for using the maps
Summary report for policymakers

Through experience with communicating the re-
sults of spatial biodiversity assessment and prior-
itisation at national and sub-national level, sever-
al lessons and principles have emerged on how to
structure these products most effectively:

Interpret the outputs for easy understanding
by a wide general audience. Most stakeholders
are not interested in reading technical reports, but
prefer a simple summary of the most important
findings. A short, diagram-rich, summary report,
which clearly describes what the maps and other

sSSUNEP-WCMC & SANBI. 2022. Mainstreaming biodiversity priorities: A practical guide on how to integrate spa-
tial biodiversity products into national policy, planning and decision-making. South African National Biodiver-
sity Institute, Pretoria, South Africa. http://hdl. handle.net/20.500.12143/8735.
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products mean and what they can be used for, will
often be the most widely read resource. Interpreta-
tion of the outputs is necessary to not only improve
understanding and encourage wider use, but also
to avoid misuse. The summary report should distil
the scientific findings into a few, easily understand-
able and well-explained messages that can be used
to inform biodiversity policy, as well as contribute
to uptake by other sectors and broader audiences.

Keep the message simple, with a few clear
points. While acknowledging ecological complex-
ity and scientific rigour, each map product should
have a single clear message. Decide on as few in-
dicators as possible, and think carefully about the
simplest ways to report on these. The summary
report should extract a limited set of key messages
that are supported by simple and intuitive maps or
statistics. Avoid overcomplicating the message by
providing too many alternative options or too much
detail. For example, rather than trying to explain
the multiple options associated with an irreplace-
ability map, it should be interpreted into a single
set of priority sites before being presented as a map
product. The choice of appropriate terminology,
and limited use of technical jargon, will make the
products more comprehensible.

Play close attention to colour and design of map
products. Maps are often the primary products of
assessment or prioritisation and can convey a great
deal of information in a concise and compelling
format. The ecologists who conduct the assessment
and prioritisation often do not have the graphic de-
sign or cartography skills to produce professional
and well-designed products. The value of profes-
sional presentation should not be underestimated
as it can improve understanding of the results and
vastly encourage uptake. Colourisan important part
of this, and careful choice of colour can help to high-
light certain messages, such as using red to indicate
only highly threatened ecosystems. Colours set by
international standards should be used as faras pos-
sible. Legend categories and terms require careful
consideration and should be as self-explanatory and
intuitive as possible. Aspects of cartographic design
may include adding features that help users orien-
tate themselves on the map, and a shaded relief that
makes the map look more realistic. Effort should be
made to ensure a consistent design style that will
generate a recognisable ‘look-and-feel’ across the
various products. It can be useful to test draft design
concepts, especially for maps, with a set of users.

Create a separate technical report to give evi-
dence of scientific methods. Since the assessment
or prioritisation is based on scientific methods, it is
necessary for scientific credibility and robustness to
provide a technical report that will allow others to
query or repeat the methods. Paper(s) published in
the scientific literature may also be appropriate for
methods and results. It is crucial for the scientists
involved in the assessment or prioritisation to re-
ceive recognition through these technical reports
or papers having clear instructions on how to cite
the work and an acknowledgement of all contrib-
utors. While most of the stakeholders will not read
the technical report or papers, they should never-
theless be made available to the scientific commu-
nity and to anyone else who wishes to understand
the underlying science. If the analysis was not in-
tegrated across realms, it may be more realistic to
produce separate technical reports or papers for
the differing methods taken across the terrestrial,
freshwater and marine realms. The datasets used as
inputs and produced through the analysis should
also be made available where appropriate, with
strict data management protocols. Datasets should
always be accompanied by the necessary metadata
describing how they were generated, who the de-
veloper was, and what format they are in.

Promote easy access to the products, such as
through an online repository. Products should
be made available from a central and easily acces-
sible source, ideally curated by a credible national
entity that is seen as a source of biodiversity infor-
mation. Access should preferably be through an
online repository that allows downloads of reports,
high-resolution pictures of maps, and spatial data
in a range of appropriate formats to allow wide us-
age. Forexample, maps could be provided as printed
posters, downloadable pictures, and in popular GIS
formats. Having a single reference point helps users
to know where to access final, legitimate products
and prevents confusion from distributing multiple
versions or revisions (particularly of maps). Shar-
ing products over more accessible platforms such
as online citizen science portals and mobile maps
accompanied by video tutorials can also build ca-
pacity and encourage data sharing back to map cu-
rators. A clear system of numbering or identifying
different versions will help clarify which is the latest
version. Web traffic and numbers of downloads can
give an indication of products accessed, and enable
this to be monitored over time.
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Provide capacity-building and ongoing sup-
port to encourage implementation. Plans
should be put in place to roll out the products to the
user community. Limited capacity, especially with-
in government departments, can mean that despite
the best efforts at producing useable products, their
purpose is poorly understood and they are simply
overlooked by potential users. Release of the prod-
ucts should ideally be accompanied by information
sessions, training and capacity development to
promote their full intended use. Innovative use of
learning materials, such as wall posters of import-
ant maps or webinars that can be watched at a us-
er’s convenience, can aid instruction. Further, it is
vital to provide ongoing assistance to users with in-
terpretation and application of map products and
the accompanying guidelines. Once-off training or
information sessions are almost always insufficient
to ensure uptake. Measuring uptake and the use of
spatial biodiversity mapping, assessment and pri-
oritisation products can be extremely difficult, and
thinking through how to evaluate uptake may be
useful during the first rollout of the products. For
example, surveys and literature reviews could en-
hance the understanding of how the products are
being used, to supplement the quantitative mea-
sures of web traffic and numbers of downloads.5”

STUNEP-WCMC & SANBI. 2022. Mainstreaming
biodiversity priorities: A practical guide on how
to integrate spatial biodiversity products into
national policy, planning and decision-mak-
ing. South African National Biodiversity Insti-
tute, Pretoria, South Africa. http://hdl handle.
net/20.500.12143/8735.
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8. Enabling factors

Several important enabling factors greatly enhance
a country’s ability to conduct a spatial biodiversity
assessment and prioritisation as described in this
guide. These factors also improve the likelihood
that the results will be taken up into policy, plan-
ning, decisions and action at a national level. Some
enabling factors are:

An agency that can play a coordination role. Es-
tablishing or identifying a clear organising agency
helps to ensure responsibility for coordinating the
assessment and prioritisation project, disseminat-
ing the products, and advising on their uptake into
conservation strategies and policies. Ideally, the or-
ganising agency should be a public sector depart-
ment or conservation agency that is mandated to
conduct national biodiversity assessment or mon-
itoring. However, it is possible for a non-govern-
mental organisation to play this role, especially if
it works in collaboration with government depart-
ments or structures. An organising or champion
agency of this type need not be directly involved in
conducting the technical aspects of the approach,
but should be able to play the role of facilitator and
project coordinator. The agency should be in a posi-
tion to add credibility and policy influence, if possi-
ble, to take responsibility for the outputs and to be
a credible, single source for their dissemination. It
is beneficial to have the role of project coordinator
asa core part of someone’s job description, allowing
enough time for the necessary management and
administration.

Establishing a strong community of practice
that promotes peer learning and sharing. Good
communication amongst a group of practitioners
implementing this approach within a country is
important for peer-to-peer learning and consen-
sus building. Regular forums, learning exchanges
and other opportunities to build communication

channels and solid working relationships can help
to improve the technical and scientific methods
used, as well as the ways in which the outputs are
presented and communicated. Strong communi-
ties of practice provide a sounding board for in-
novation and a peer review mechanism, allowing
those working in this field to gain a feeling of peer
endorsement and support. Communities of prac-
tice also provide a platform for the development of
human capacity and a common place of learning for
new practitioners. This contributes to the continui-
ty between projects, adaptive learning, and iterative
improvement. The coordinating agency mentioned
above can play a key role in convening such a com-
munity of practice, for example through an annual
forum or other meetings, events or working groups.

Making clear links to government priorities
and processes, to inform national policy. Assess-
ment and prioritisation should ideally be demand
driven, arising from the needs of government. The
process should be aligned with international obliga-
tions, national government mandates, legislation,
national priorities, and existing national processes
and structures. The national scope of the analysis
means that the appropriate ‘owner’ of the process
and products is usually national government. The
relevant government department will help to ensure
that the outputs are appropriate for informing na-
tional biodiversity policy as well as mainstreaming
biodiversity into other sectors. In some cases, exter-
nal service providers, non-governmental organisa-
tions or academic research organisations can con-
duct the process of spatial biodiversity assessment
and prioritisation. While this may help to address
limited government capacity to run the process, it
should not mean that products are imposed upon
government without an understanding of govern-
ment priorities or processes. See Mainstreaming
Biodiversity Priorities for more information.
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9. Conclusion

Perhaps the most valuable aspect of the approach
presented in this guide lies in the intuitive under-
standing and wide range of information that can be
conveyed in a few maps. Maps give geographic mean-
ing to a biodiversity assessment, and provide focus
areas that can be prioritised in the real world. They
are able to communicate important messages about
pressures on the natural environment and conserva-
tion imperatives to a range of relevant stakeholders.

The maps that are developed can be harnessed for
a wide range of related uses. Spatial biodiversity as-
sessment and prioritisation can be used to strength-
en environmental decision-making and land-use or
sea-use planning, and to mainstream biodiversity
concerns into national development plans and plans
of other sectors. They can also encourage additional
strategic research to fill knowledge gaps that are un-
covered during the course of the assessment.

Most significantly, the approach presented here
can contribute to the implementation and moni-

toring of targets of the Global Biodiversity Frame-
work. Robust spatial information can help coun-
tries to plan and implement strategic conservation
actions that are effective at a national level. Coun-
tries will also be better able to report and monitor
the effectiveness of their conservation actions over
the long-term. The approach directly contributes
information to several of the indicators adopted
by the Global Biodiversity Framework.

Importantly, such spatial information is within
reach of capacity- and resource-constrained coun-
tries. This guide shows how even a data-poor coun-
try can draw from global data as the basis for an
initial assessment and prioritisation that will yield
useful results. By conducting a national biodiver-
sity assessment and prioritisation in the manner
outlined here, countries stand to discover a wealth
of information about what biodiversity they have,
where it is, its state, and where and how they could
best act to manage and conserve it.

© % =T @Ton lken via Flickr
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10. Glossary

Assessment: An assessment of the state of biodi-
versity, at the ecosystem, species or genetic level.
The output of a biodiversity assessment could
include risk status and protection levels for eco-
systems and species.

Biodiversity: ‘Biological diversity’ means the vari-
ability among living organisms from all sourc-
es including, inter alia, terrestrial, marine and
other aquatic ecosystems and the ecological
complexes of which they are part; this includes
diversity within species, between species and of
ecosystems.>®

Biodiversity feature: An element of biodiversity
that is included as an input layer in a systematic
conservation plan and for which it is possible to
set a quantitative biodiversity target. A biodiver-
sity feature could be, for example, an ecosystem
type, species, special habitat or ecological corri-
dor. A map of ecosystem types can often be used
as a surrogate for a range of other biodiversity
features.

Biodiversity priority area: Area of the landscape
or seascape that is important for conserving rep-
resentative samples of ecosystems and species,
for maintaining ecological processes, or for the
provision of ecosystem services. They are usually
identified using systematic conservation plan-
ning principles and methods. These areas are
likely to be the most urgent focus for conserva-
tion action.

Biodiversityrepresentation and persistence tar-
get: (sometimes shortened to biodiversity target)
A quantitative target for an ecosystem type, spe-
cies or ecological process that sets the minimum
amount needed to ensure the representation and
persistence of biodiversity, used in systematic

s8Article 2 of the Convention on Biological Diversity.

conservation planning. This could be expressed,
for example, in hectares of an ecosystem type or
number of viable populations of a species.

Conserved area: An area of land or sea not formal-
ly protected in terms of legislation but managed
for biodiversity conservation. Also see Protected
area.

Ecological condition: The degree to which the
composition, structure and function of an area
or biodiversity feature has been modified from a
reference condition of natural. Mapping ecolog-
ical condition can be a way of summarising the
many pressures acting on ecosystems.

Ecological infrastructure: Naturally functioning
ecosystems that provide valuable services to peo-
ple and the economy, such as healthy mountain
catchments, rivers, wetlands, coastal dunes and
corridors of natural habitat.

Ecological processes: The biological actions and
interactions that link organisms and their envi-
ronment, both at a local scale and at the land-
scape or seascape scale. These processes are im-
portant for the maintenance and persistence of
biodiversity over time.

Ecosystem protection level: An indicator of the
extent to which different ecosystem types are
adequately protected in the existing network of
protected and conserved areas. Ecosystems can
be categorised into different levels of protection,
for example, well protected, moderately protect-
ed, poorly protected or not protected.

Ecosystem services: The contributions of eco-
systems to human well-being. The benefits
that people obtain from ecosystems include
provisioning services (such as food and water),
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regulating services (such as flood control and
water purification), and cultural services (such
as recreational benefits).

Ecosystem risk status: An indicator of the risk of

collapse for an ecosystem type. In other words,
the degree to which an ecosystem is still natural
or near-natural, or alternatively losing vital as-
pects of its structure, function or composition.
Ecosystems can be classified into risk categories,
such as Critically Endangered, Endangered, Vul-
nerable and Least Concern. Ecosystem risk sta-
tus is assessed using the criteria of the [IUCN Red
List of Ecosystems.

Ecosystem type: A complex of organisms and

their associated physical environment that share
broadly similar ecological composition, struc-
ture and function. An ecosystem type is iden-
tified and delineated as part of a hierarchical
classification system, based on biotic and abiotic
factors. Factors used to map and classify ecosys-
tems differ across the terrestrial, freshwater and
marine realms.

Historical extent: The mapped extent (geograph-

ic distribution) of an ecosystem type prior to
major human modification of the landscape or
seascape.

Key Biodiversity Area: Site contributing signifi-

cantly to the global persistence of biodiversity.>?

National Biodiversity Strategy and Action Plan

(NBSAP): The principal instrument for imple-
menting the Convention on Biological Diversity
(CBD) at the national level. Countries are re-
quired to prepare a national biodiversity strategy
(or equivalent instrument) and to ensure that
this strategy is mainstreamed into the planning
and activities of all those sectors whose activities
can have an impact (positive and negative) on
biodiversity. Ideally, a country’s NBSAP should
be informed by spatial biodiversity assessment
and prioritisation.

Natural or near-natural: An ecological condition

of natural or largely natural with few modifica-
tions resulting from human activity, such that
ecosystem composition, structure and function

are still intact or largely intact. Also see Ecologi-
cal condition.

Persistence: The principle of persistence is one
of the two main goals of systematic conserva-
tion planning. Persistence refers to the need to
maintain ecological and evolutionary processes
that enable ecosystems and species to persist
over time. In identifying biodiversity priority ar-
eas, consideration must be given to the quantity
and configuration of areas that will be needed
to maintain ecosystem functioning in the long
term.

Prioritisation and planning: The identification
of a portfolio of geographic areas or sites that are
of high importance for protecting, conserving,
managing and/or restoring biodiversity. There
are a range of options to conduct prioritisation
and planning, from very basic methods, to cri-
teria-based approaches, to the most compre-
hensive, which uses the well-known scientific
method of systematic conservation planning to
identify a set of efficiently configured priority ar-
eas that achieve the goals of representation and
persistence.

Protected area: An area of land or sea that is for-
mally protected in terms of legislation and man-
aged mainly for biodiversity conservation. Also
see Conserved areas.

Representation: The principle of representation
is one of the two main goals of systematic con-
servation planning. The aim of representation is
to conserve a viable sample of all species and all
ecosystem types, and to avoid bias towards only
certain species or ecosystem types.

Spatial: In this context, spatial refers to geographi-
cal location. Spatial information can be present-
ed on a map.

Species extinction risk: An indicator of the risk of
extinction for a species. Species can be classified
into risk categories, such as Critically Endan-
gered, Endangered, Vulnerable and Least Con-
cern. Species extinction risk is assessed using
the criteria of the [UCN Red List of Threatened
Species.

59JUCN. 2016. A Global Standard for the Identification of Key Biodiversity Areas, Version 1.0 . First edition. Gland,
Switzerland. https://portals.iucn.org/library/node/46259.
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Species protection level: An indicator of the ex-

tent to which species are protected in the exist-
ing network of protected and conserved areas.
Species can be categorised into different levels of
protection, for example, well protected, moder-
ately protected, poorly protected or not protect-
ed.

Systematic conservation planning: A scientific

method for identifying geographic areas of bio-
diversity importance, emphasising the need to
conserve representative samples of ecosystems
and species (the principle of representation),
as well as the ecological processes that allow
them to persist over time (the principle of per-
sistence). The configuration of priority areas is

designed to be spatially efficient (i.e. to meet
biodiversity targets in the smallest possible
area), to take into account aspects such as con-
nectivity, and to avoid conflict with other sectors
where possible.

Taxon: A taxonomic group of any rank, such as a

species, family or class. Taxonomy is the science
of naming, describing and classifying organisms
and includes all plants, animals and microor-
ganisms of the world. If a taxonomic group in-
cludes sub-species or varieties, it is good practice
to use the word ‘taxa’ as long as it is explained
for non-scientific audiences. If a group only con-
tains species, then the use of the word ‘species’ is
recommended.










Mapping Biodiversity Priorities sets out a practical approach
to spatial biodiversity assessment and prioritisation, which
can be applied at the national level in any country. It shows a
sequential process for biodiversity assessment, priori-
tisation and planning, based on a few foundational spatial
datasets. These datasets can be combined to produce useful
indicators of the state of biodiversity and maps that identify
biodiversity priority areas. Assessment reveals the state of
biodiversity for both ecosystems and species, using the
indicators of risk status and protection level. Following on
from assessment, prioritisation and planning identifies the
most important areas that should be the focus of conser-
vation action.

The guide will be useful to those involved in managing,
conserving or reporting on biodiversity at a national level,
including reporting on multi-lateral environmental agree-
ments. The products can feed easily into biodiversity policy,
planning, decisionsand action. Maps and indicators provide
awealth of information about where important biodiversity
occurs, where it is most threatened and where to act first.

The second edition now shows how the approach can
help countries to implement the targets of the
Kunming-Montreal Global Biodiversity Framework
and monitor progress towards their achievement. It
includes new guidance on the Global Ecosystem
Typology, IUCN Red List of Ecosystems, [UCN Red List
of Threatened Species, and the identification of Key
Biodiversity Areas.
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