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Executive summary

Inland water ecosystems — such as lakes, rivers and streams, marshes
and peatlands — are among the most threatened on the planet. Since 1970,

monitored populations of freshwater species have declined by 85 per cent on
average, a much faster rate than marine and terrestrial realms, and almost one
in three species is threatened with extinction.

The well-being of inland water ecosystems is inextricably tied to ours. One third of the global food
resource depends on rivers, and 40 per cent of the global fish protein consumed by humans
comes from species dependent on inland waters. Recent research estimates inland waters
contribute a value of US$ 50 trillion annually through the provision of natural processes that
support human well-being. And more locally, they serve as sacred spaces, supporting cultural and
spiritual values as well as mental and physical health.

The world needs to prioritise reversing the curve of inland water biodiversity and ecosystem

loss, and that means using the range of available tools in smart, deliberate and creative ways.
Protected areas and other effective area-based conservation measures (OECMs) are among the
most important conservation tools to halt and reverse the global decline in biodiversity and to
sustain irreplaceable ecosystem services. However, to date, the intentional use of, and investment
in, protected and conserved areas for safeguarding inland water biodiversity and values has been
limited. The reasons for this under-investment are many:

¢ |nland water biodiversity is literally invisible to most people, and those who depend on it most
directly are often unempowered.

® For generations, internationally dominant perspectives have often viewed water and inland water
ecosystems as commodities to be diverted or drained to support economic growth, rather than
as home to a disproportionately large fraction of Earth’s biodiversity and life sustaining services.

e L and protection has been the dominant area-based conservation mechanism and confers
some, but often limited, protection to inland water ecosystems. Typical notions of protected
areas, in which external threats are kept at bay, are often misaligned with the connected and
much-used nature of inland water systems.

¢ Measurement approaches designed for lands rather than waters, and lack of an indicator for
assessing and tracking inland water protections, have kept these systems off the radar of the
protection community.

It is true that conserving inland waters is complicated by their connectivity, dynamism and position
in the landscape: in most cases, area-based conservation approaches will be insufficient on their
own for safeguarding inland waters against the range of threats originating upland, upstream, and
even downstream and underground. In fact, this is the reality for terrestrial and marine protections
as well, but inland waters bring that reality to the forefront. Recognising this apparent limitation can
ultimately catalyse more effective, inclusive, holistic and creative conservation solutions that will
benefit all realms.

This report summarises these challenges and showcases the diversity of solutions that are
emerging around the world to address them, as led by Indigenous peoples, local communities,
government and civil society. It is motivated by the Kunming-Montreal Global Biodiversity
Framework’s (KM-GBF) target of 30 per cent of inland waters conserved globally, and its primary
objective is to facilitate achievement of that target by providing a consolidated resource for
practitioners. Specifically, it provides guidance for parties with a vested interest in designing,
designating and managing protected areas and OECMs, or protected and conserved areas
(PCAs), for shorthand, and/or those with a vested interest in conserving inland water biodiversity
and ecosystems. While the focus of the report is on the use of PCAs as a conservation tool,
important complementary measures that can and often should be layered with area-based
conservation — such as restoring aquatic connectivity, best management practices on working
landscapes, and integrated water resources management across basins — are briefly introduced
by suggesting approaches for their integration into PCA design, planning and management.
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Four main questions guide the use of PCAs for inland waters:

1.

What are the inland water values or conservation objectives, and who are the vested
parties?

What key ecological attributes are critical to achieving inland water conservation objectives?
And, of those, which are or will likely be under pressure or threat, and where do the threats
originate in the basin?

Can the PCA design, designation and/or management be used, or adapted, to reduce
those pressures to a functional degree, and if so, how?

Are there opportunities to work with stakeholders within the broader basin to reduce
external threats that the PCA cannot address on its own?

The content of this report, including numerous case studies representing diverse contexts,
is designed to provide readers with the resources to address these questions for their inland
waters of interest. The report covers:

the current state of inland water protections and key representation gaps,
what makes protection of inland waters distinct,

how and why human rights, equity and inclusion must feature prominently in inland water
protections,

key principles for spatial conservation planning and protected area design,
setting legal environmental standards for protected areas,

the application of IUCN management categories, OECMs, international designations, and
emerging protection mechanisms in inland waters,

the design of management and monitoring plans,
budgeting for inland water protections, and
potential sources of sustainable funding.

Mountain mullet (Dajaus
monticola), Puerto Rico.
© David Herasimtschuk /
Freshwaters lllustrated
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Key messages

To reverse the trends of nature and biodiversity loss, inland waters must be
conserved and managed in a way that includes but goes beyond conventional

land conservation, taking into account their unique characteristics and
including them explicitly in conservation objectives, targets and indicators.

v The ecological integrity of inland waters is tied to their basin context, hydrologic
regime, connectivity, water quality, physical habitat and biotic composition.
Designing area-based protections for inland waters must start with an understanding of key
ecological attributes, and of current and future threats to them. Given the highly connected
nature of inland waters, an individual protected or conserved area may be unable to deliver
ecological integrity on its own, but layering well-designed and managed area-based
protections with additional interventions in the broader basin landscape can produce
effective and lasting results.

v ltis possible to measure and track the extent of inland water protection coverage
now, using available global datasets or, where they exist, better national-level data.
Disaggregating tracking by inland water ecosystem type shines a light on gaps to be filled.
Further work is needed to build from protection coverage to represent and track protection
effectiveness. This includes consideration of aquatic connectivity and representation of
areas important to inland water biodiversity.

v Integrating inland waters explicitly into area-based conservation objectives and
targets in National Biodiversity Strategy Action Plans, large-scale spatial conservation
planning, management plans, onsite and offsite activities, monitoring, and financing of
existing and new PCAs is critical.

v Inland water and terrestrial areas interact in a matrixed landscape and inland waters
are directly connected to coastal and marine systems, as such their effective
conservation is critical to all three realms. The healthy functioning of inland waters underpins
the productivity of other systems via water, nutrient and sediment processes and flows.

Inland water ecosystems are intertwined with human lives, livelihoods
and well-being. Understanding these relationships sets the foundation for

durable conservation approaches that prioritise human rights, equity and
diverse governance.

v/ Human rights, equity and local values are central to conserving inland waters.
Human lives, livelihoods and cultures are inextricably tied to water and aquatic life. It is
critical to recognise the rights, knowledge and contributions of Indigenous peoples and
local communities, including their role in stewarding lands, waters and biological heritage.
Protecting and conserving inland waters is not about excluding people but about ensuring
that values will be sustained for generations to come.

v A range of actors will have a vested interest in the health of any given inland water
ecosystem, providing opportunities to diversify governance and improve equity.
New models for Indigenous and community-led governance of inland water ecosystems
through PCAs are expanding rapidly. Explore opportunities for community-led protections
and/or management at the earliest stages.

v Well-managed inland water areas that accommodate sustainable use, while
making a significant contribution to the conservation of inland water biodiversity,
may qualify as OECMSs. People rely on inland waters around the world for the benefits
they provide, and a range of sustainably managed human uses can be compatible with
inland waters’ integrity. Emerging guidance can be used to assess when OECMs might
be recognised for making significant contributions to inland water biodiversity.

v Overlapping and complementary multilateral agreements should be optimised to
co-deliver solutions for biodiversity, climate and sustainable development. The
UN Sustainable Development Goals, UN Framework Convention on Climate Change, the
Convention on Wetlands, the Convention on Migratory Species, UN Convention to Combat
Desertification and the UN Decade on Ecosystem Restoration, among others, can all
complement the KM-GBF.
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) ) Sandhill crane (Antigone
There is an unprecedented opportunity to strengthen and expand protected Yo el

and conserved area networks to be effective, representative, well-connected Walters/TNC Photo
and resilient to a changing climate through integrated planning and site- Contest 2019
scale design.

v Integrated spatial conservation planning across terrestrial, marine and inland
water realms is both efficient and critical to ensure that new and existing
protected areas and OECMs deliver effective conservation. Such planning needs to
be participatory, efficient, effective and covering an area of sufficient size and configuration
to connect key elements of the basin, maintain biodiversity, and build climate resilience.

It is essential that all such planning prioritises the maintenance of aquatic connectivity,
ecological function and dynamism.

v Improved representation of inland water ecosystem types, and improved
effectiveness, can be achieved through the intentional expansion of protected and
conserved networks to capture and address inland water values. Globally, existing PCAs
cover at least 16 per cent of inland water areas, but there is wide variation in protection
coverage across inland water ecosystem types and among regions.

v New and expanded PCAs should consider site-scale design principles for
inland waters, such as ensuring sufficient size and configurations to account for
aquatic connectivity and basin influences, including full water bodies where possible and
incorporating riparian and floodplain buffers. Consider the unique role rivers can play in
building a well-connected PCA network and avoid using them as PCA boundaries.

v Environmental standards defining the bounds within which protected inland
waters should be functioning can and should be set. Standards that are tied to the
PCA are important for evaluating whether objectives are being met and can be useful for
managing current and future threats external to the area. Standards can be written as
a general articulation of conservation objectives or link explicitly to environmental flows,
connectivity and water quality. Lack of full information at the time of designation should
not preclude setting standards, which can be made more measurable over time.
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An array of legal and other effective mechanisms can provide the opportunity
to align inland water conservation needs with suitable policy tools at the

appropriate scales.

v Inland water protections can draw on a range of established and emerging
mechanisms. Conventional protected areas, sitting along the IUCN management category
spectrum from | to VI, can and do provide protections for inland waters. Additionally, an
array of emerging mechanisms like fluvial reserves, rights of rivers and wetlands, community
fish reserves, source water and groundwater protection areas, migratory corridors or
swimways, water flow reserves, climate adaptation corridors, carbon capture areas and
transboundary reserves are being adapted to meet the conservation needs of inland water
ecosystems.

v The coverage of areas designated as Ramsar sites equates to almost 5 per cent
of the global coverage of inland waters by PCAs, presenting a unique opportunity
to strengthen inland waters’ protection. \Where inland Ramsar sites neither overlap
spatially with nationally recognised protected areas nor are managed as part of national
protected area systems, they may lack legal protection, management mandates, plans
and resources. National policies that clarify legal and management regimes for Ramsar
sites and ensure that they are adequately managed and resourced, can substantially and
meaningfully expand effective inland water protections. This includes clarifying geographic
boundaries, management zones and alignment with IUCN protected area management
categories, or as applicable, assessing whether sites qualify to be recognised as OECMs.

v/ Within any given country, there will likely be numerous policies that can be
leveraged, alone or together, to safeguard inland water systems. Understanding the
policy baseline and what durable protection mechanisms may be available for inland waters
and their key ecological attributes is an important starting point, especially when objectives
include safeguarding water flows, connectivity and water quality. Often PCA policies were
developed for the terrestrial and/or marine context. It may be necessary to review the PCA
legal framework, including category definitions and allowable and prohibited uses within
them, to be inclusive of inland waters.

Effective conservation will require specific considerations in management
planning, implementation and monitoring. The same aspects of inland

waters that make them complex to conserve, enable diverse approaches to
management and financing.

v Site-specific inland water objectives can and should be built into protected area
management plans, and into the budgets for implementing them. Many of the
categories of management activities common to terrestrial protected areas will be the
same for inland waters, but inland water management may require special training and
equipment, along with adjustments to current practices and engagement with a broader set
of stakeholders.

v Collaboration is key to effective management of inland waters in PCAs. Water is a
shared resource. Cooperative agreements or cross-institutional management arrangements
among local communities, protected area authorities, Ramsar site management authorities,
water resource agencies, and water-based ecotourism sectors can build trust and collective
knowledge while leveraging expertise, capacity, equipment and often scarce resources to
deliver effective management.

v Long-term financing for inland water management may tap into the many benefits
that inland waters provide to people, through payments for water-related ecosystem
services like water provision and regulation, climate mitigation and adaptation, as well as
tourism and recreation fees. For a sense of scale, a third of the world’s hundred largest
cities get a significant portion of their drinking water from protected areas.
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Although complex, area-based conservation solutions for inland waters are
possible and are actively being applied throughout the world, with rapid
innovations over the last several years. The range of approaches is illustrated
through 40 cases including six in-depth field studies. These messages

add up to a positive outlook for new and strengthened protected and
conserved areas.

The global community can meet its obligations, contribute to bending the Camp for scientists
curve of inland water biodiversity loss, and sustain delivery of services for :gggtrgggg i‘;egte'igigau
generations to come by fully embracing and integrating area-based solutions National Park, Indonesia.
for these critical ecosystems. © Markurius Sera/TNC

Photo Contest 2022
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Acronyms and abbreviations

ACUS

BMU
BOSF
BR
CBD
CCs

CFA

CMP
CMS
coP

CTF
FAO

FPIC
GAPA

GEF
HCV
HCVR
HRBA
IBA
IBI
ICCA

ICJ

ILO
IPA
IP&LC
IPCC
IUCN
KBA
KEA
KM-GBF
LDN
MAB
METT
NBSAP
NCS
NDC

Conservation and Sustainable Management
Areas (Ecuador)

Beach Management Units

Borneo Orangutan Survival Foundation
Biosphere Reserve

Convention on Biological Diversity

Complementary Conservation Strategy (equivalent
to an OECM in Colombia)

Conservation Finance Alliance
Collaborative Management Partnerships
United Nations Convention on Migratory Species

Conference of the Contracting Parties (of the
Convention on Wetlands)

Conservation Trust Fund

Food and Agriculture Organization of the
United Nations

Free, Prior and Informed Consent

Governance Assessment for Protected and
Conserved Areas

Global Environment Facility
High Conservation Value

High Conservation Value River
Human rights-based approach
Important Bird Area

Indices of Biotic Integrity

Territories and areas conserved by Indigenous
peoples and local communities or ‘territories of life’

International Court of Justice

International Labour Organization

Indigenous Protected Area

Indigenous peoples and local communities
Intergovernmental Panel on Climate Change
International Union for Conservation of Nature
Key Biodiversity Area

Key Ecological Attribute

Kunming-Montreal Global Biodiversity Framework
Land Degradation Neutrality

Man and the Biosphere

Management Effectiveness Tracking Tool
National Biodiversity Strategy and Action Plan
Natural climate solutions

Nationally Determined Contribution

NGO
NNTC
OECM
PA
PA-BAT
PCA

PEM
PES
PFP
PPA
PPP
R-METT
SAGE
SAPA
SDG
SFM
SINAP
TNC
TUF
UN
UNCCD
UNDRIP

UNEP

Non-governmental organisation

Nari Nari Tribal Council (Australia)

Other effective area-based conservation measures
Protected area

Protected Area Benefits Assessment Tool

Protected and conserved area (a shorthand for
protected areas and OECMs)

Participatory Environmental Management
Payment for Ecosystem Services

Project Finance for Permanence

Privately protected area

Public-private partnership

METT modified for use on Ramsar sites
Site-level Assessment of Governance and Equity
Social Assessment of Protected Areas
Sustainable Development Goal

Sustainable finance mechanism

National System of Protected Areas (Colombia)
The Nature Conservancy

Tourism User Fee

United Nations

United Nations Convention to Combat Desertification

United Nations Declaration on the Rights of
Indigenous Peoples

United Nations Environment Programme

UNEP-WCMC UNEP World Conservation Monitoring Centre

UNESCO

UNFCCC

UNWC

USAID
VBC
WCPA
WD-OECM
WDPA
WHC

WHS

WWF

United Nations Educational, Scientific and Cultural
Organization

United Nations Framework Convention on
Climate Change

UN Convention on the Law of the Non-Navigational
Uses of International Watercourses

US Agency for International Development
Voluntary Biodiversity Credit

IUCN World Commission on Protected Areas
World Database on OECMs

World Database on Protected Areas

World Cultural and Natural Heritage

World Heritage Site

various — World Wildlife Fund in North America
or World Wide Fund for Nature elsewhere
(same organisation)
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Key messages:

¢ |nland waters around the world are disproportionately important in terms of their
biodiversity, level of threat, and the benefits that they provide to people.

¢ |nland waters are connectors, and their health also supports the functioning of terrestrial
and marine ecosystems.

¢ |nland waters underpin essential ecosystem services: water provision and regulation,
water quality regulation, climate mitigation and adaptation, food security, livelihoods,
and health and well-being.

e Aquatic species are in perilous decline: monitored populations of freshwater species
have declined by 85 per cent since 1970; migratory fish populations have declined by
81 per cent; aquatic megafauna have declined by 88 per cent; and mega-fishes have
declined by 94 per cent.

Inland waters — such as lakes, rivers and streams, marshes and peatlands — are amongst

the most biodiverse but also the most threatened ecosystems on the planet. Despite their
importance, they have often been under-represented in protection, restoration and sustainable
management priorities and investments.

1.1 About this guide

Purpose. The Kunming-Montreal Global Biodiversity Framework (KM-GBF) was adopted
in 2022, under the auspices of the UN Convention on Biological Diversity, with the explicit
inclusion of inland waters in area-based conservation targets. Area-based conservation

is defined as a conservation approach that “involves governing and managing defined
geographical spaces for the in-situ conservation of biodiversity and other values.”

This guide is being published during a period when governments are developing their
biodiversity and finance plans to meet KM-GBF Target 3, for 30 per cent of terrestrial, inland
water and marine areas to be effectively conserved and managed through protected and
conserved areas by 2030 (see Figure 1.1 for the key components of Target 3). This creates
a renewed opportunity to achieve effective conservation of inland waters. Representative,

connected, well-designed and located, and effectively-managed protected and conserved

)
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areas (PCAs) — both existing and new — are a key strategy to halt and reverse biodiversity loss.
While written to support achievement of current global policy needs, the guide’s utility is likely to
extend beyond 2030 and the text is generally applicable to designation and management

of area-based conservation in inland waters, irrespective of formal contributions towards the
‘30 x 30’ target.

Intended audience. This technical guidance serves as a reference for parties responsible for,
and with a vested interest in, PCAs. This includes ministries, agencies and actors responsible
for PCA management, monitoring and expansion; Indigenous peoples and local communities;
and those responsible for conserving inland water ecosystems, their biodiversity, and linked
services (e.g. inland fisheries). We note that the authorities responsible for PCA management
and for managing inland water ecosystems are often organised in separate institutions, making
liaison important.

Considering the intended audience, the guidance is structured to:

e Be practical and provide readily adoptable advice.
e Synthesise scientific publications and practitioner guidance.

¢ Provide clear checklists with hyperlinks to resources that can provide more in-depth
information.

e Emphasise case studies to illustrate key points, with case studies threaded throughout
the main document and summarised in Appendix 1.

The report is organised in six primary chapters:

¢ Purpose and baseline. Chapter 1 summarises research emphasising the need to focus
attention on conserving inland water ecosystems, their status and level of threat, and why
conservation strategies must consider these systems to meet biodiversity, climate and
sustainable development goals. It introduces a global baseline for coverage of inland waters
by protected and conserved areas and offers observations about geographic and ecosystem
representation. This provides a starting point for considering key gaps and opportunities as
countries and vested parties translate global commitments into national targets and local
implementation.

e What makes inland waters unique when approaching PCA design, designation
and management? Chapter 2 introduces specialised considerations when approaching
and implementing protection of inland water ecosystems. This includes the importance of
the landscape/basin context and an overview of the key ecological attributes (KEAs) that
combine to determine inland waters’ ecological integrity (hydrologic regime, water quality,
connectivity, physical habitat and biotic composition).

e Starting with human rights, equity and inclusion. Through the lens of inland waters,
Chapter 3 highlights key frameworks and models for incorporating these issues into all
aspects of PCA scoping, design, designation, governance and management.

e Strengthening and expanding the PCA network. Chapter 4 outlines important
considerations for planning at the regional, national and transboundary scale. It includes
key principles and resources for assessing the existing network and planning a pathway for
achieving effective area-based conservation of inland waters through design, geographic
boundaries and environmental standards.

¢ Designation and governance. Chapter 5 focuses on a range of legal and other effective
mechanisms that can be used to designate aquatic habitats for protection as well as
governance approaches to support implementation.

e Management and financing. Chapter 6 focuses on key considerations for developing
management plans for one or more PCAs, and on evaluating management effectiveness.
It starts with a brief guide to the process and content of management plans, followed by
a more in-depth look at key components of management planning, implementation and
evaluation for inland water ecosystems. In addition, this chapter summarises financing
approaches to support sustainable management over the long term.
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Guiding resources

Over the last several years, a number of resources have been published that can
serve as guideposts for improving protected and conserved area establishment
and management in the service of inland water ecosystem and biodiversity
conservation. Those references serve as guiding resources throughout the report and
include:

e Abell et al. 2007. Unlocking the Potential of Protected Areas for Freshwaters.
¢ Abell et al. 2016. Looking Beyond the Fenceline: Addressing Protection Gaps for the

¢ Acreman et al. 2020. Protected Areas and Freshwater Biodiversity: A novel systematic
review distils eight lessons for effective conservation.

¢ Dudley and Abell 2008. Section 6. Specialized Applications, Inland Water Protected
Areas in Guidelines for Applying Protected Area Management Categories.

¢ Finlayson et al. 2017. Freshwater Ecosystems in Protected Areas: Conservation and
Management.

¢ Gell, Davidson and Finlayson 2023. Ramsar Wetlands: Values, Assessment,
Management.

¢ Higgins et al. 2021. Durable Freshwater Protection: A Framework for Establishing
and Maintaining Long-term Protection for Freshwater Ecosystems and the Values They
Sustain.

¢ Pittock et al. 2015. Managing Freshwater, River, Wetland and Estuarine Protected Areas Salmonids (Salmonidae) like the

. Colorado River cutthroat trout
Chapter 19 in Worboys et al. (eds.) Protected Area Governance and Management. require healthy and connected

e Tickner et al. 2020. Bending the Curve of Global Freshwater Biodiversity Loss: An inland water ecosystems for
Emergency Recovery Plan. spawning and reproduction.

’ © David Herasimtschuk /
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1.2 The importance and status of inland
water ecosystems and their biodiversity

1.2.1 Biodiversity importance

Inland waters, while covering a small fraction of the planet, are disproportionately rich in
biodiversity.2%* Fresh waters, a subcategory of inland waters excluding saline and some
brackish systems, cover 2 per cent of the planet yet are home to about (and probably more
than) 12 per cent of known species,® one-third of known vertebrate species,®”® and more than
half of all fish species,® with a significant number of range-restricted endemics. Over 200 new
species of freshwater fish have been described each year since 2020.™

Inland waters, particularly rivers and their riparian habitat, also provide vital connectivity
between different freshwater, terrestrial and marine ecosystems. As a result, maintaining or
restoring longitudinal, lateral, vertical and temporal connectivity of inland waters is particularly
important, and a range of proven measures exist to do so.'? Restoring and/or protecting
hydrological connectivity in rivers has a positive effect on biological diversity.'® Strong
connectivity supports habitat heterogeneity essential for riverine fish abundance and diversity.*
Connectivity is especially important in allowing terrestrial and freshwater species to disperse
to climatic refugia.'®'®17 Riparian zones, often protected de jure, can also provide corridors

for terrestrial species navigating between habitat patches in human-dominated landscapes.'®
Indeed, riparian ecosystems are often conservation priorities for both freshwater and terrestrial
biodiversity due to the high species diversity they support, their role in connectivity, their
buffering of runoff and erosion from adjacent lands, and as refugia for terrestrial fauna, as well
as for the ecosystem processes that they sustain.'®

Aquascapes, analogous to landscapes, are recognised where fresh water, transitional waters
and marine waters support ecological and socio-economic connectedness. Aquascape
management and source-to-sea conservation are approaches for integrating the conservation
and restoration of inland, transitional, coastal and marine waters.?>?! These approaches
emphasise the interdependence of various threats, biodiversity and ecological processes.

For instance, strong connectivity between and among these realms aids nutrient exchanges.
Anadromous fish such as salmon (migrating between salt- and fresh water) accumulate over
95 per cent of their body weight in the oceans and migrate inland to spawn. This migration
transfers nutrients to terrestrial ecosystems through the direct consumption of salmon by
terrestrial predators and scavengers, through decomposition of salmon remains into the soils,
through subsurface water flows transporting nutrients into riparian zones, and more.?? These
ecological interactions benefit inland terrestrial and aquatic ecosystems in numerous ways that
scientists are only just beginning to understand.

1.2.2 Value to humans

Natural inland water ecosystems provide important services,?*2425 including the provision of
reliable water for drinking and irrigation,? support for food security through freshwater fishes
and other species, the reduction of flood damage by natural floodplains and riparian vegetation,
pollution control,?” and delivery of sediments and nutrients to downstream areas. It is estimated
that above and below ground inland water habitats provide over US$ 4 trillion in ecosystem
services globally each year.2® A recent report estimated the value of the natural processes that
rivers, lakes, wetlands and aquifers provide to support human well-being to be as high as

US$ 50 trillion.2®

Inland waters play a crucial role in regulating the global carbon cycle and climate.®® They

store the majority of the world’s carbon;?! lakes account for less than 4 per cent of the world’s
surface but are recognised as indispensable for carbon transformation and storage,® and
peatlands, despite covering only 3 per cent of the land surface, store twice as much carbon as
the world’s forests.3® Rivers also play a key role in transporting sediment organic carbon from
sequestering lakes and wetlands to the oceans.® Mangrove forests, sustained by freshwater
inflows, contribute significantly to carbon storage,® while their sediment trapping counters sea-
level rise.%6
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Covering less than 6 per cent of the planet, inland
water ecosystems support a stunning proportion
of the world’s biodiversity, hosting more than

80 per cent of all turtle and tortoise species and
more than 50 per cent of all fish species.

Musk turtle (USA) and creek tetra (Costa Rica)
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Communities depend on inland waters for protein, fats and micronutrients from freshwater
species;¥ for building materials; for water; and as a means of transportation.2® This includes
both naturally occurring and man-made inland water areas (e.g. reservoirs, rice paddies). One
third of the global food resource depends on rivers, and 40 per cent of the global fish protein
consumed by humans comes from freshwater fish species.® Meanwhile, a third of the world’s
hundred largest cities get a significant proportion of their drinking water from protected areas*®
(see Upper Nile Basin Case Study 28). Finally, inland waters serve as sources of learning,
inspiration, tourism and recreation, while supporting cultural, spiritual, sensory and sacred
values from local to landscape/aquascape scales,*' mental and physical health,*?4 and a sense
of place.*

Yet, despite overwhelming recognition for the value of these services, challenges persist in
garnering increased investment for their conservation and effective management.4®

What do we mean by inland waters?

Inland waters are defined by the UN Convention on Biological Diversity as “aquatic-
influenced environments located within land boundaries” whether fresh, saline or
brackish, including “those located in coastal areas, even where adjacent to marine
environments.”

Under this framing, inland waters fall within the scope of the more encompassing
concept of wetlands, as outlined by the Ramsar Convention: “areas of marsh, fen,
peatland or water, whether natural or artificial, permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, including areas of marine water the depth of which
at low tide does not exceed 6m.”

Inland waters include lakes and lagoons, rivers and their estuaries, ponds, streams,
groundwater, springs, cave waters, floodplains, as well as peatland bogs, marshes and
swamps.

Freshwater ecosystems are a subset of inland waters, in that they refer only to fresh
aquatic environments; and inland waters are a subset of wetlands - the latter including
a broader set of aquatic systems.

In this report, we use each of the above terms consistent with the above definitions, in
conformity with the legal framework provided by the two conventions taken together. In
practice, all such terms are approximate with boundaries between inland and coastal
waters best defined locally

Inland water realm

“aquatic-influenced environments located within land boundaries”

Inland water biomes

Rivers and streams Palustrine wetlands | Lentic/lakes Artificial wetlands

Examples of inland water ecosystem types

Ephemeral Floodplain wetlands | Large permanent Rice paddies
headwaters Seasonal wetlands | Small permanent Reservoirs

Small streams Peatlands Salt lakes Recreational ponds
Permanent upland Flooded forests Lagoons

streams Fens Artesian springs

Medium tributary Permanent pools

rivers Vernal pools

Large lowland rivers
Great rivers
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1.2.3 Status of inland water ecosystems and their biodiversity

Inland waters face severe threats from habitat loss and modification, overexploitation, pollution,
invasive species, climate change and fragmentation, and have lost a greater proportion of their
species and habitat than the terrestrial or ocean realms (Figure 1.2). Many species are confined
to just one lake or river system, making them highly vulnerable, especially when these habitats
are spatially restricted. Of the 40,527 species assessed in the IUCN Red List of Threatened
Species and categorised as ‘freshwater’, about 21 per cent are threatened.*¢ However, this
includes groups for which not all species have been assessed.

The conservation status of freshwater fish species has been comprehensively assessed,

and about 21 per cent are classified as threatened. Decline is not limited to vertebrates.
Decapod crustaceans include 18 per cent threatened species, and dragonflies and damselflies
include 11 per cent, but both groups include many Data Deficient species, which may also

be threatened. One third of assessed freshwater molluscs are also deemed to be at risk of
extinction.*” General estimates of threats to freshwater species suggest nearly one in three
species is threatened with extinction, proportionately higher than on land and in the ocean. The
decline in monitored freshwater species’ population sizes averages 85 per cent since 1970.48
Migratory fish populations have seen a decline of 81 per cent,* while aguatic megafauna and
mega-fishes have declined by 88 per cent and 94 per cent, respectively® (Figure 1.2).

IUCN has developed a Red List of Ecosystems®! for assessing and categorising the status of
habitats, based on IUCN’s Typology of Ecosystems. While this has not been applied to many
inland waters, there are some useful case studies including ‘Critically Endangered’ systems
such as the Karst Rising Springs Wetland Community of South Australia, or the collapsed
ecosystem of the Aral Sea. Globally, over a third of inland waters have experienced declines
from 1970 to 201552 andonly one-third of large rivers remain free-flowing from source to sea.5?

Basins, catchments and watersheds

In this report, we use the term ‘basin’ to refer to the hydrographically-defined area
(inclusive of lands and waters) that drains to any water body. A basin can be at almost
any spatial scale, ranging in size from the area draining to the smallest first-order
stream to the over 6 million square kilometre Amazon River Basin. Except for basins
with no external drainage or those draining to the ocean, all basins are nested within
larger ones. For that reason, we do not distinguish between basins and sub-basins in
this report.

The terms ‘watershed’ and ‘catchment’ are used in different parts of the world as
synonyms for ‘basin’. We use ‘basin’ here to align with broadly accepted concepts
like integrated basin management.
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Global decline in
biodiversity since 1970 P J ¥y A

Marine -56%
Terrestrial -69%

Overall -73%

Freshwater -85%

1970 2022

Migratory fishes 81% decline Figure 1.2
Species dependent on
»m inland water ecosystems are
in perilous decline including
a loss of 85 per cent of
monitored populations of

Aquatic megafauna 88% decline freshwater species (figure
adapted from WWF Living

ﬂ Planet Report 2024), 81 per
cent of migratory fishes like
salmon and river herring,

88 percent of megafauna like

. . hippos, river dolphins and

Megaflshes 94% decline crocodile and 94 per cent of

megafishes like sturgeon and
giant freshwater rays.
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1.3 Global status of inland water coverage
by PCAs and gaps in representation

1.3.1 Developing an indicator for tracking inland water coverage

The explicit inclusion of inland waters within global area-based targets for conservation requires
establishing a baseline against which to measure progress. The World Database on Protected
Areas (WDPA) is the most comprehensive global database of protected areas, which is updated
monthly and can be searched via the Protected Planet website. However, historically, Protected
Planet statistics on coverage have not differentiated inland water areas from terrestrial.

In recent years, several methods and datasets have been proposed for measuring global
coverage of inland waters by PCAs. Preceding the Convention on Biological Diversity’s fifteenth
Conference of the Parties (COP 15) in 2022, two expert workshops were held to review best
available data to represent the extent of inland waters and define coverage. The conclusion
was that sufficient data are available to develop and apply a method to estimate
coverage of inland waters by PAs and OECMs that is simple, has clear caveats, and can
serve as a foundation that can accommodate growth and complexity over time (including
methods to assess component indicators of effectiveness, connectivity, and areas important for
biodiversity).% Consistent with these recommendations, a methodology was designed with the
following foundational principles:

v Align with the UN CBD definition of inland waters.

v Follow and build from the well-established methodology of tracking global coverage of
protected areas under the CBD.

v Be readily implementable, using best available data with a foundation for growth and
complexity.

v Allow for downscaling by providing a methodology and tools for tailored calculations at
regional, subnational and national scales.

v/ Avoid double-counting.

v Disaggregate to track change across different biomes (e.g. rivers and streams, lakes,
artificial wetlands, peatlands).

v/ Be compatible with, and not made redundant by, inland water indicators for other
multilateral environmental agreements.

Building from these principles, a global consortium supported the development of a set of
unified indicators that, for the first time, can track coverage of inland water areas apart from
terrestrial. The indicators use the World Database on Protected Areas (WDPA) and World
Database on Other Effective Area-based Conservation Measures (WD-OECM,) to capture
PCAs. The new Global Lakes and Wetlands Database Version 2 and RiverATLAS are proposed
datasets for use in global analyses and where better country-level data are unavailable, to
represent the extent of the inland water realm and river and stream biomes, respectively.%5:5¢
The proposed datasets are the best available global data at the moment, and as improved
global data for inland waters become available, they can be considered by the parties and
UNEP-WCMC and adopted.
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1.3.2 Coverage of inland waters - global baseline and
representation

Using these global datasets (WDPA and WD-OECM, downloaded April 2023), it is estimated
that the global baseline of coverage of the inland water realm by PCAs is at least

16 per cent (Figure 1.3) and includes all inland waters as defined by CBD, including peatlands
and some coastal ecosystem types (e.g. mangroves) that fall within land boundaries, as well
as artificial inland water ecosystems (reservoirs and paddy rice). This is similar to the ranges
reported previously, and also aligns roughly with the status of the terrestrial realm. This latter
finding is unsurprising, as inland waters are embedded within a terrestrial matrix, suggesting
that PCAs have been designed neither to preference nor to avoid the inland water ecosystems
within them.” There are, however, differences across regions, designation mechanisms and
ecosystem types.

Looking across regions and designations, the results show important variations in coverage
that can help to assess opportunities moving forward. A few notable trends can be seen:

1.Parsing out different designation types reveals opportunity.

¢ Areas under Ramsar site designations are a substantial component of the current
baseline and could benefit from being strengthened. Ramsar sites contribute close
to 5 per cent globally of inland water coverage and range from 2 to 16 per cent across
regions, with notable contributions in Africa and South America. All inland (as opposed
to coastal) Ramsar sites have inland water objectives, but sites in some countries lack
binding protection mechanisms or authorities and resources for management. In particular,
Ramsar sites with no overlap with nationally designated PCAs can offer an opportunity for
strengthening protection and management to deliver lasting inland water outcomes (Figure
1.3, purple areas). This opportunity is discussed in more detail in Chapters 5 and 6.

¢ While few countries have submitted OECM data to the WD-OECM, for those
that have, it is apparent that OECMs are contributing to inland water protection
coverage, in particular for South America. Of note, Colombia has demonstrated a novel
approach to inland waters and OECMs that is shared in a case study in Chapter 5.
Chapter 5 also touches on considerations for OECMs specific to inland waters and points
to existing guidance.

¢ Globally, 11.8 per cent of existing inland water protection coverage is within
those protected and conserved areas with no Ramsar site overlap. This highlights
important opportunities for strengthening management of inland water ecosystems within
those areas.
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2.Additional disaggregation of indicators across biomes by ecosystem type, of rivers and
streams by size, and across freshwater ecoregions or freshwater Key Biodiversity Areas,
can guide implementation towards those under-represented ecosystems and the biodiversity
they support.

e As an example, Figure 1.4 shows that when the global baseline coverage is disaggregated
for rivers and streams, the extent of coverage looks similar to the coverage of all inland
water areas, at an estimated 17.6 per cent. However, further disaggregation by size class
reveals significant differences. The smallest headwaters are highly represented, with
almost 31 per cent of coverage globally. Conversely, larger tributaries and the
largest rivers are under-represented, with an estimated coverage of 15.5 per cent and
4.4 per cent, respectively. It is noted that the coverage estimate for the largest river class
will be sensitive to the definition of boundaries between inland and marine areas.

* A separate analysis of level of protection coverage across freshwater ecoregions —
delineated based on freshwater species biogeography — can reveal important gaps that
are, in many cases, shared across countries. Similarly, an analysis of freshwater Key
Biodiversity Areas can identify gaps that are more localised but equally important.

Coverage statistics were calculated using best available global datasets (WDPA and WDOECM
download April 2023) and without the official boundaries for inland and marine areas used by
UNEP-WCMC. The official coverage indicators for the inland water realm and inland water
biomes will be published by UNEP-WCMC in the forthcoming 2024 Protected Planet Report.

1.3.3 Beyond coverage - the necessity of tracking effectiveness,
connectivity and areas important for biodiversity

Area-based targets include many more components than merely coverage by PCAs. An
important future step will be to conceptualise how to assess management and conservation
effectiveness, with connectivity as an essential element, and to design indicators to measure
those aspects. Inclusion of information on inland water management objectives into WDPA
and WD-OECM reporting would be a step forward, allowing for the identification of protected
and conserved areas that are more likely to ‘count’ as we move from protection coverage to
protection effectiveness. Effectiveness indicators should get to the heart of questions around
what is required to protect inland water ecosystems durably, and how conservation efforts
and investments should best be designed. Further, comprehensive global data on important
areas for inland water biodiversity will allow for improved evaluations of whether protected and
conserved networks are in critical locations for bending the curve of inland waters’ biodiversity
loss. The governance of PCAs, including recognising, respecting and supporting diverse
governance types and systems, is equally crucial for enabling effective conservation.
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1.4 Integrating implementation across
global commitments and initiatives

Protected and conserved area planning and management should take full advantage
of and integrate existing and planned investments across relevant global conventions
and commitments, including and going beyond the KM-GBF. These targets encourage
collaborative efforts among nations, organisations and communities to address various
challenges that cannot be tackled without the explicit inclusion of pollution, overexploitation,
habitat degradation and climate change impacts on inland water ecosystems. Several global
and regional goals and commitments exist for the protection of inland waters.

Convention on Biological Diversity: The Kunming-Montreal Global Biodiversity
Framework (KM-GBF), the latest global agreement on biodiversity conservation, has 23
targets, three of which address or apply to the area-based management of inland waters
specifically:

e Target 1: Ensure that all areas are under participatory integrated biodiversity inclusive spatial
planning and/or effective management processes addressing land and sea use change,
to bring the loss of areas of high biodiversity importance, including ecosystems of high
ecological integrity, close to zero by 2030, while respecting the rights of Indigenous peoples
and local communities.

Target 2: Ensure that by 2030 at least 30 per cent of areas of degraded terrestrial,
inland water, and coastal and marine ecosystems are under effective restoration, in order
to enhance biodiversity and ecosystem functions and services, ecological integrity and
connectivity.

e Target 3: Ensure and enable that by 2030 at least 30 per cent of terrestrial, inland water,
and of coastal and marine areas, especially areas of particular importance for biodiversity
and ecosystem functions and services, are effectively conserved and managed through
ecologically representative, well-connected and equitably governed systems of protected
areas and other effective area-based conservation measures, recognising Indigenous and
traditional territories, where applicable and integrated into wider landscapes, seascapes and
the ocean, while ensuring that any sustainable use, where appropriate in such areas, is fully
consistent with conservation outcomes, recognising and respecting the rights of Indigenous
peoples and local communities including over their traditional territories.

Addressing these goals for inland waters will directly contribute to many other KM-GBF goals,
including halting species extinction (Target 4); ensuring sustainable, safe and legal harvesting
and trade of wild species (Target 5); managing wild species sustainably to benefit people
(Target 9); enhancing biodiversity and sustainability in aquaculture and fisheries (Target 10);
and restoring, maintaining and enhancing nature’s contributions to people (Target 11). As well,
the effective and durable conservation of inland waters cannot be achieved by area-based
efforts alone, but instead must be combined with investments in the reduction of additional
threats (e.g. pollution, Target 7).

The United Nations’ 17 Sustainable Development Goals (SDGs) includes Goal 6, which
specifically focuses on ensuring the availability and sustainable management of water and
sanitation for all, including Target 6.6: Protect and restore water-related ecosystems. The
success of Goal 6 is highly interdependent with Goal 15, which aims to conserve and restore
terrestrial and freshwater ecosystems, with indicator 15.1.2, the “Proportion of important
sites for terrestrial and freshwater biodiversity that are covered by protected areas, by
ecosystem type.”

The Convention on Wetlands is an intergovernmental treaty that provides the framework for
national action and international cooperation for the conservation and wise use of wetlands
and their resources. One hundred and seventy-two countries are contracting parties to the
Convention, committing to the “wise use” of 2,517 wetlands across more than 257 million
hectares. Of these, 2,040 are classified as inland wetlands, covering 239,832,855 ha.

Water and sanitation issues run through all of the United Nations’ focus areas. UN Water is
tasked with coordinating this work across 30 UN organisations, supporting member states in
sustainably managing water and sanitation through informing policy, supporting monitoring and
reporting, addressing emerging issues and building knowledge. UN Water is composed of UN
members and partners (international organisations) working on water and sanitation issues.
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As the only global convention specialising in migratory species, the UN’s Convention on
Migratory Species (CMS) fosters global cooperation for the conservation of migratory animals
and their habitats. It unites range states and facilitates internationally coordinated conservation
efforts across migration routes. Many CMS focal species rely on inland water habitats. For
example, migratory birds often rely on wetlands as stopover sites providing food, shelter and
breeding grounds.5°

The Minamata Convention aims to protect human health and the wider environment from
anthropogenic mercury release. As of 2024, 128 countries were signatories. The Convention
is significant for inland waters both in helping to address industrial pollution and particularly
mercury use in small-scale and artisanal gold mining.

While the UN’s Convention to Combat Desertification (UNCCD) focuses on Land
Degradation Neutrality (LDN), it implicitly includes degraded inland waters and simultaneously
relies on the restoration of inland waters. Land degradation can significantly impact the quality
and extent of inland water ecosystems — increasing sedimentation and altering hydrological
patterns. Thus, efforts to protect and restore inland waters can support the LDN target and

vice versa.
Lastly, the UN Framework Convention on Climate Change (UNFCCC) must take into Iguacu Falls in Iguagu National

. . . . ; Park, Brazil. The Park is estimated
account the impacts of climate change and climate change mitigation measures on inland o contribute $258M/year in
waters, \{\{hich have often been neglected in climate change discourseldespite their high ecosystem services and $37M/year
vulnerability. Hydropower development, often promoted as an alternative energy solution to in tourism. © Oscar Mendizabal/
fossil fuel use, can severely harm inland water systems. TNC Photo Contest 2022

.
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Key messages:

* When designed and managed to achieve inland water objectives, protected and
conserved areas are an essential tool to prevent biodiversity loss.

¢ Because of the dynamic and connected nature of inland waters and the importance
of drainage basin influences, designing, designating and managing protected and
conserved areas for inland water conservation requires special considerations.

¢ Five key ecological attributes (KEAs) combine to determine the ecological integrity
of inland waters: hydrologic regime, water quality, connectivity, physical habitat and
biotic composition. Protected and conserved areas should be designed and managed
to maintain these KEAs, to the greatest extent possible.

e Understanding threats to KEAs should inform the protected or conserved area design,
designation mechanism, and management.

Inland waters’ unique characteristics require specialised considerations when approaching
and implementing protection to achieve effective and durable biodiversity conservation and
human well-being outcomes.8' These characteristics include the importance of landscape/
basin context and the combination of key ecological attributes that support ecological integrity
(hydrologic regime, connectivity, water quality, physical habitat and biotic composition).

The ecosystems are also subject to complex management regimes.©?

When designed and managed to achieve inland water objectives, protected and conserved
areas are an essential tool to prevent inland waters’ biodiversity loss. They safeguard key
habitats for inland water species, guard against overexploitation, prevent the fragmentation
of critical ecosystems, and help to maintain water quality and quantity within natural ranges
of variation. However, because of the connected, dynamic and nested nature of inland water
systems, PCAs cannot mitigate all threats, as many of these originate upstream, downstream
or in external drainage areas. To achieve lasting, effective inland water conservation,
complementary management and sustainable development interventions outside PCAs will
often be necessary.%364

Chapter 2 outlines key considerations such as basin/landscape context and complex
management authorities, as well as the five key ecological attributes that support the
integrity of inland water habitats. Each key ecological attribute includes a brief description
of what it is and why it's important. Building from this foundation, Chapters 3, 4, 5 and
6 outline how to incorporate basin context and key ecological attributes into PCA
network planning, designation, design, governance and management.

2.1 The Importance of basin/
landscape context

A basin (also called a catchment or watershed) is an area that drains into a water body — a
river, stream, lake or other wetland (Box 1.3). This can be defined both in terms of surface
area as well as subsurface area (for a groundwatershed). Inland water ecosystems are deeply
influenced by the characteristics and condition of their basins in several ways including:

¢ Inland waters sit and flow within a landscape matrix, and the character of inland waters is
determined in large part from basin influences.

¢ Inland waters typically sit at the lowest point in the landscape, and as a result they integrate
impacts from land and water uses across their upstream drainage areas. These impacts are
generally manifested in changes in hydrology (water quantity and timing), connectivity and
water quality (e.g. sediments and nutrients, as well as other contaminants).

¢ |ntact lands will benefit the inland water ecosystems within and downstream of them. Best
management practices applied on working lands can minimise impacts to inland waters.
Protected and conserved riparian zones can be effective for mitigating non-point source
pollution derived from land-based activities and for providing corridors for species across
a landscape.
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¢ Protecting entire basins is often not a viable option, but good management practices
combined with targeted interventions in vulnerable areas (e.g. steep slopes and riparian

zones) is an important complement to protection.®®
ones) is a portant compiement to protectio Figure 2.1 A basin/landscape

Taking into account basin context and relative position, Abell et al. (2007) outline a basin protection approach tailored

protection approach tailored to inland water ecosystems. The approach uses three concepts to inland water ecosystems
including (a) focal areas, (b)

to |I|.ustrate hqw a mos§|o of oonser\{atlon and .sustglnable management activities across the critical management areas
basin can deliver effective conservation for defined inland water focal areas. The components and (c) catchment (basin)
include inland water focal areas, critical land and water management areas and catchment management zones.®”

(basin) management zones (Figure 2.1).

177

AN Headwater D Inland water focal areas describe the location and

area of a specific feature requiring protection. This
could include a focal wetland area hosting a globally
significant population of amphibians, a lake or a focal
river area providing spawning or nursery areas for
migratory fish or headwater streams that provide
climate resilience and refugia for cold-water species
(Figure 2.1 a).

streams
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Lakes =
River reach <
- Critical land and water management areas.
b. The ecological integrity and functionality of inland water

Critical land use Riparian focal areas are most influenced by their upstream

' drainage areas and by their upstream and downstream
connectivity, here defined as critical land and water
management areas. Allowable uses would be tailored
to the ecological function of the zone (Figure 2.1 b).
For example:

e The drainage area upstream of a focal wetland
area for amphibians may allow limited
agriculture, prohibit use of particular pesticides,
and require aquatic organism passage for all
road-stream crossings.

» A focal river area providing critical habitat for
migratory fish spawning will require the
maintenance of stream flows and connectivity
to seasonal feeding and resting habitats
downstream - including, for some fish species,
connectivity to marine habitats.

W/ Catchment (basin) management zones (Figure 2.1

% c) describe the entire contributing upstream drainage
area of a critical land and water management zone.
Here, general best practices apply including taking
an integrated river basin management approach,
restricting activities on steep slopes, treating
wastewater to general standards and applying
fertilisers using good practice standards.
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2.2 Key ecological attributes to support
inland water ecosystem integrity

An ecosystem exhibits integrity when it can withstand, and recover from, natural perturbations
and anthropogenic disturbances. Ecosystem integrity is determined and can be assessed
through the collective contribution of key ecological attributes (KEAs), defined as fundamental
ecosystem aspects that, if degraded or lost, would compromise that ecosystem’s functioning
and ability to deliver services for nature and people. KEAs are interdependent, where a change
of condition in one KEA may affect one or more KEAs and influence overall integrity of the
ecosystem. For inland waters, KEAs include hydrologic regime, connectivity, water quality,
physical habitat and biotic composition (Figure 2.2).5%7 |n addition to ecological integrity, each
of these attributes is linked to a variety of ecosystem services that support human well-being
and resilience.

Figure 2.2 Five key ecological
attributes (KEAs) combine

to determine inland waters
ecological integrity™
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2.2.1 Hydrologic regime and environmental flows

The hydrologic regime (also sometimes referred to as the hydropattern or flow regime) of an
aquatic ecosystem is the characteristic pattern of water quantity, timing and variability in lakes,
rivers and other wetlands.” Aquatic species have evolved life history strategies to synchronise
with these patterns over timescales from sub-daily variability to interdecadal events.” The
hydrologic regime can be further characterised in terms of magnitude, timing, frequency,
duration and rate of change.™ It is considered a ‘master variable’ in rivers and streams,
because it controls the status of other KEAs.”™ Hydrologic regime may also be influenced by
other KEAs such as connectivity.

As a subset of the hydrologic regime, ‘environmental flows’ or ‘ecological flows’ describe the
magnitude, timing and duration of freshwater flows and levels necessary to sustain aquatic
ecosystem functions, biodiversity, resilience, services, and associated livelihoods. The concept
recognises that all components of the hydrograph are ecologically important, but some degree
of hydrologic alteration can occur while still meeting ecosystem needs.?67

Environmental flow needs, or criteria, should be defined for the inland water ecosystems within

a PCA. This assessment can take many forms, from desktop presumptive standards to site-specific

processes for quantifying environmental flow components of floods, high-flow pulses, seasonal Figure 2.3 Dimensions and
flows, low flows and extreme low flows (Figure 2.3).7® Example approaches to establish and critical functions of environmental
implement environmental flow protections for PCAs are discussed further in Chapters 4-6. flow components
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2.2.2 Connectivity

Inland water ecosystems, and in particular rivers, are defined by their connectivity. From
macro-invertebrates and cottonwood seeds to sturgeon and river dolphins, aquatic-dependent
species rely on connectivity to complete their life cycles, disperse and access refugia.™
Connectivity is also essential for natural biogeochemical processes like nutrient and sediment
transport and cycling. Aquatic connectivity is characterised through three spatial dimensions

— longitudinal, lateral, vertical — and temporal.& Longitudinal connectivity describes the
upstream and downstream, or source to sea, connection. Lateral connectivity is the connection
between a river mainstem, wetland or waterway and its adjacent riparian area and floodplain.
Vertical connectivity describes the connectivity between groundwater and the hyporheic zone
(the saturated portions of streambeds, banks and floodplain) with surface waters. Temporal
connectivity describes the connection between ecosystems and habitats over time.

Similar to the hydrologic regime, connectivity can have a strong and direct influence on all
other KEAs. The maintenance and restoration, where needed, of connectivity should be a
central focus of inland water PCA planning and management. Readily available tools and
methodologies, like the Connectivity Status Index, can be used to support the development
of site-specific standards for aguatic connectivity for individual or for a network of PCAs.8!

Example approaches to establish and manage connectivity for PCAs are discussed further in Figure 2.4 Dimensions and
critical functions of aquatic
Chapters 4-6. -
connectivity
Lateral Longitudinal
® Maintains riparian and ¢ Maintains migration corridors
floodplain hydrology and or swimways and species
vegetation interactions
e Access to floodplain e Transfers food and nutrients

from headwaters downstream
¢ Forms habitats including river

island, bar and delta
maintenance

spawning and rearing
habitats

¢ Provides flood storage
and nutrient transfer

vertical

Temporal Vertical

® Pathways for movement ® Supports baseflows
synchronous with life stage ¢ Provides refugia during
needs low-flow conditions

¢ Largely dependent on ¢ Exchange with groundwater
hydrologic regime, including and karst systems

intermittency e Maintains thermal regime
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2.2.3 Water quality

Water quality broadly encompasses waters’ physical, chemical and in some cases, biological
properties (e.g. algae concentration). Without human influence, water quality is determined by
factors such as weathering bedrock minerals, deposition of dust and salt by wind, leaching of
organic matters in soil, hydrological factors, and biological processes that can impact water’s
physical and chemical composition.®2 The term ‘water quality’ is also commonly used in relation
to the suitability of water for different purposes, such as for drinking. Most commonly water
quality is assessed based on the following parameters:

e Temperature: Affects the rate of chemical reactions, determining the rate of photosynthesis,
nutrient growth, and how pathogens interact with the aquatic environments. Many aquatic
species have a low range of temperature tolerances.

¢ Dissolved oxygen: Nearly all plants and animals need oxygen in the water and high levels of
dissolved oxygen are often related to high water quality.

* pH: A measure of the acidity or basicity of water. Many inland water species have a low
tolerance for acidic environments.

e Turbidity: Refers to water clarity. Plants, solids, sediments and organic discharge can affect
turbidity, which can limit the amount of sunlight penetrating through the surface of the water.
Generally, higher transparency (i.e. low turbidity), is associated with good water quality.

¢ Salinity: Refers to the dissolved salt content of water. Salts can be toxic to inland water
plants and animals, and salinity also governs conductivity and heat capacity.

¢ Nutrients: Nutrients such as carbon, hydrogen, nitrogen and potassium, among others,
are essential for aquatic plants and wildlife to metabolise, grow and survive. When there is
too high or too low a level of nutrients, water quality may not be able to support the aquatic
ecosystem.

e Bacteria: Bacteria such as Escherichia coli and Salmonella can cause illnesses. Bacteria can
come from human and animal waste.

Good water quality can look different for different aquatic ecosystems. For instance, rivers like
the Amazon are naturally sediment-rich, whereas some inland waters will be crystal clear. For
the purposes of assessing ecological integrity, water quality should be evaluated relative to

a natural or near-natural baseline that would support native aquatic species and associated
services, like fisheries (noting that some systems will be naturally depauperate).

2.2.4 Physical habitat

Physical habitat is defined as the resources and physical conditions, including food, cover
and space, required for individual organisms to survive.® In inland water ecosystems, physical
habitat is characterised by elements such as water depth, velocity, cover or hiding places, and
substrate type. Physical characteristics within a water body are influenced by the surrounding
geology, climate, geomorphology, soils, vegetation and location within a basin.

Physical habitat provides the template that defines which species are able to survive and thrive
in any particular location within an aquatic environment. In general, a higher diversity of habitats
or habitat complexity is associated with higher richness across many taxonomic groups,
because increased physical space, refuge, and resource availability leads to higher numbers of
organisms with different niche requirements.88 This relationship also holds true in many inland
water environments; for example, diversity in stream habitat has been shown to be associated
with higher fish species diversity in both temperate and tropical streams.®”

When physical habitat is fragmented, altered or lost, then the resources and conditions

that species need to survive are affected and, in the worst-case scenario, species may be
exterminated either locally or across their range. Interventions that maintain or restore inland
water habitats are key to safeguarding focal habitats for native species, but long-term viability
of species populations may require additional interventions in critical management zones and
catchment (basin) management zones, which may require collaboration and joint efforts with
other authorities or communities (see Figure 2.1 and Chapter 6 for more details and examples).
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2.2.5 Biotic composition

Biotic composition refers to the complement and abundance of species using a particular
ecosystem or area for some or all of their life stages. The assemblage of native species
occurring in a given river reach, lake, spring or wetland is determined by a series of biophysical
processes across scales, ranging from continental (including mountain building, speciation

and glaciation), regional (such as broad climatic and physiographic patterns, and dispersal
barriers such as regional catchments) to subregional and finer scale habitat factors (e.g. distinct
physiographic types and macrohabitats) acting on the regional species pool.88

Assemblages of native species can be characterised through taxa richness, a measure of the
number of different types of organisms; species composition, a measure of the total number
and types of organisms; endemism; and adaptive strategies, a measure of the diversity and
range of behavioural, morphological and ecological traits of species that have evolved to a
particular habitat niche. An example would be the streamlined body shape (morphological trait)
of darter fishes (Etheostoma spp.) equipped for fast moving currents in riffle habitat.

Changes to any of the other KEAs can affect biotic composition, and changes to biotic
composition can affect the other KEAs. For example, freshwater mussels are known to play
essential roles in filtering pollutants from water, and the widespread extirpation and in some
cases extinction of freshwater mussel species from rivers and streams has had impacts on the
water quality KEA.® And, one reason why mussels have disappeared from systems is because
dams and other barriers have affected the connectivity KEA, reducing populations of the

mussels’ host fish species.® Freshwater mussels, like the
western pearlshell mussel

Biotic composition is an excellent proxy for ecosystem health as it reflects the collective (Margaritifera falcata), can live

condition of water quality, connectivity, physical habitat and environmental flows. This is why to more than 100 years old and

in inland water systems, Indices of Biotic Integrity (IBI) are often used as an indicator of overall over their lives, play an essential
role in maintaining water quality

basin or.v.vater body h(?alth.91 By the same ngic, however, restqring or maihtaining b.iotic by filtering the water column.
composition may require looking beyond direct threats to species populations — typically © David Herasimtschuk /
overexploitation and invasive species — and addressing the other KEAs. Freshwaters lllustrated
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2.3 Persistent threats to the ecological
integrity of inland waters

When planning, designing, designating and managing PCAs to achieve inland water objectives,
it is critical to understand and address, to the greatest extent possible, the threats to those
objectives, assessed principally through the lens of KEAs.®2 % This section includes an overview
of widespread and persistent threats specific to inland waters, organised by KEA, including
examples of threat sources (Table 2.1).

Table 2.1. Summary of key ecological attributes for inland waters, examples of first order threats and their
sources (adapted from Higgins et al., 2021, Convention on Wetlands, 2021)%4%

Key Ecological Attribute

Hydrologic regime
timing, magnitude, frequency,
duration, rate of change

Connectivity
longitudinal, lateral, vertical,
temporal

Water quality
temperature, clarity, chemical,

biological

Physical habitat
distribution, abundance,
structure, condition

Biotic composition
composition, abundance,
distribution

Flow and lake level regime alteration,
water withdrawals, inter-basin transfers

Dams, irrigation, energy or water resource
development, land use change

Fragmentation from obstructions;
obstructions to species migration/
movement; obstructions to sediment
and nutrient transport

Dams, energy or water resource
development, levees, berms and channel
lining for flood-risk, road development/
undersized and poorly designed culverts

Basin runoff or point sources of excess
sediments and/or nutrients, bacteria,
toxic chemicals, thermal pollution from
dams

Agriculture, deforestation, animal
management, sewage or wastewater,
industry, mining, hydroelectric developments

In-stream and lake shoreline gravel
mining, channelisation, floodplain and/or
riparian and other wetland destruction/
conversion

Land use change, development, aggregate
extraction, agriculture including crops and
livestock grazing and watering

Over-harvesting, invasive alien species
(which may include species that may be
found elsewhere in the region but are
invasive to a particular habitat)

Poorly managed fisheries, aquaculture,

pet and landscaping trades, aquascaping,
introduced species, species range changes
due to habitat modification (e.g. changes in
flows) and climate change

Altered flow regimes and water quantity, resulting from water abstraction (e.g. for
irrigation), impoundments (e.g. for hydropower and water storage), water diversions,
groundwater pumping, river channelisation and levees, urbanisation and land use change (e.g.
sealing and draining), and climate change,® are a key threat to inland water ecosystems. In
particular, climate change is altering the frequency and intensity of floods and droughts, and
sea level rise is ‘drowning’ inland wetlands by moving the tidal front upstream and creating
longer inundation periods. Flow regime alterations disrupt the dynamic balance between the
movement of water and sediments in free-flowing rivers, with implications for habitat.®?

Changes to connectivity caused by fragmentation (dams, levees, infrastructure or
development in the floodplain or river, etc.) or by artificial hyperconnectivity (e.g. canalisation

or removing natural barriers that otherwise block the intermingling of species’ populations) can
severely impact inland waters’ ecology.®® Dams pose a significant threat to inland waters, with
the world’s large rivers at a heightened risk; only approximately one third of long rivers remain
free-flowing® and the construction of proposed dams threatens the free-flowing status of
260,000 kilometres of rivers (see Figure 2.5).1%
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Figure 2.5 (above) Global

river connectivity status and
distribution of rivers that

lose their free-flowing status
between current and future dam
scenarios.

(left) While important for regulating
water supplies and other services,
dams are a source of threat to

all KEAs, especially connecitivty
and the hydrologic regime. © Ken
Geiger/TNC
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Water quality is declining due to contamination from multiple sources. Pesticides, fertilisers
and sediments in agricultural runoff are a major issue,! with global assessments revealing

that over half the detected concentrations of insecticides in inland waters exceed regulatory
limits. 1?2 Pollution from wastewater and pervasive micro- and nano-plastics'® in inland waters
now significantly impact human health,%41% along with pollution from mining, oil spills and other
industries.

Habitat loss, including fragmentation, contributes to the decline of 80 per cent of
freshwater species currently facing extinction.1961%7 Since 1700, 3.4 million km? of natural inland
wetlands have been converted, corresponding to 21 per cent net loss.'® If current trends
persist, wetlands are projected to decrease to less than one-tenth by 2050.1%° Agricultural
expansion is frequently the primary driver behind the degradation and loss of wetlands in
particular. 110111112113 A high rate of global inland wetland area loss, estimated at 2.2 per cent a
year occurred during the 1950s primarily in North America, Europe and China, due to drainage
for agriculture and forestry. Major river basins in populated temperate areas, such as Danube,
Yangtze and Mississippi, were subject to a high rate of wetland losses, leading to increased
flood risk and a decline in water quality.* For peatlands alone, roughly 50 million hectares are
currently drained, predominantly for agriculture.® The conditions of wetlands are declining

at the same rate as their extent: in 2017, more Ramsar Parties reported deterioration than
improvement in their wetlands’ ecological character state.1®

Overexploitation of freshwater species is a major threat to the biotic composition of inland
water ecosystems."718 A wide range of aquatic species are harvested, including plants,
invertebrates, fish, amphibians, reptiles, waterbirds and mammals for food, livelihoods, revenue, ~ Amphibians are highly vulnerable
recreation or cultural practices. Large-sized freshwater species are particularly vulnerable to to water pollution, wetland

. . . . habitat loss and impacts
overexploitation, as they are selectively targeted for their meat, skin and eggs, and tend to o connectivity. © David
be prized as high-value commodities, major trophies of recreational fishing, and also frequent Herasimtschuk / Freshwaters

victims of incidental bycatch.® Overexploitation has contributed to the substantial decline of llustrated
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freshwater species’ abundance and range, leading to extirpation of local populations. Lack of
data, inadequate evidence-based management, and insufficient enforcement of robust legal
frameworks are the main barriers to reducing overexploitation.

Invasive alien species can wreak havoc, especially in closed inland waters like lakes, and
they can spread rapidly in connected systems like rivers, particularly when systems have been
homogenised and natural barriers breached. While less common, they can also establish

in undisturbed ecosystems. Invasive alien species can reorganise food webs and biotic
interactions, alter biochemical conditions, introduce pathogens, and hybridise with native
species. The introduction of invasives, like the water hyacinth, is often unintentional, but inland
waters are also impacted by intentional introductions of fish, amphibians and crustaceans for
aquaculture, sport, the aquarium trade and biological control.'2°

The compounding effects of these threats are exacerbated by climate change, which is
acutely disruptive to the delicate balance of inland water temperature, biochemical attributes
and flow dynamics.'?' Sensitive river and riparian systems'? and Arctic and montane
wetlands' are particularly threatened, along with their ecosystem services. Naturally isolated or
anthropologically disconnected inland waters lack dispersal routes for obligate aquatic species
to more favourable climate envelopes.

Abiotic regime shifts caused by climate change can transform wetlands from carbon sinks into
carbon sources.'?* The 50 million hectares of drained peatlands contribute about 4 per cent
of all anthropogenic greenhouse gas emissions each year.'? Without comprehensive
protection, this percentage is projected to surge. In total it will account for 12—14 per cent of
the emission budget needed to maintain global warming at a level below 1.5°C by 2100.126
Furthermore, people’s responses to climate change can themselves have detrimental impacts

on inland water ecology, such as farmers storing more water on their land, tree planting Cattle ranching in the Magdalena
for carbon sequestration, and production of biofuels, all reducing inflows into inland water basin, Colombia. © Paul Smith/
ecosystems. 127128 TNC
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2.4 Putting it together - using
PCAs as a tool for effective
conservation of inland waters

The application of area-based conservation for terrestrial and marine areas is well recognised
and established.?® This chapter has introduced the unique characteristics of inland waters

that need to be integrated into conventional area-based conservation approaches to achieve
effective conservation and management.® Pulling together foundational themes of basin/
landscape context, inland water KEAs and persistent threats, as well as recognising the
intimate connection between water resources and human rights, equity and livelihoods, four
questions can be used as a general guide to assess whether, how, and to what extent, PCAs
can be effective in a given situation (Table 2.2). Guidance for assessing each of these questions
is the focus of the remaining chapters of the report.

Table 2.2. Four general questions to guide the use of PCAs for effective conservation of inland waters

Question Guidance
1. What are the inland water values or objectives and who are the vested parties? Chapters 1, 3, 4
2. What key ecological attributes are critical to achieving your inland water conservation Chapters 2, 4

objectives? Of those, which are or will likely be under pressure or threat, and where are
those threats originating in the basin?

3. Can protected and conserved area design, designation and/or management be used Chapters 5, 6
or adapted to reduce those pressures to a functional degree, and if so, how?

4. Are there opportunities to work with stakeholders within the broader basin to reduce Chapters 5, 6
the external threats that the protected or conserved area cannot address on its own?

Some examples of how the questions might be applied:

e Example 1. Peatlands and grazing: If we are interested in conserving the ecosystem
integrity of a peatland within an existing protected area (question 1) and have noticed that
permitted grazing activities within the protected area have led to significant compaction and
habitat degradation (question 2), the stressor can potentially be addressed by working with
the permitted communities to create and manage riparian buffers around the peatlands to
rebuild vegetation and secure remaining carbon (question 3). These practices could also be
explored outside of the protected area (question 4).

Example 2. Aquatic megafauna and future water withdrawals. If we are scoping the
establishment of a new area of protection to support a hippopotamus population (question 1)
and we know they require a river depth of about 1.5 to 2 metres and there are potential future
upstream water withdrawals that could lower the river depth during the dry season (question
2), the threat could potentially be addressed by designing the protected area designation
with a defined water reserve or environmental flow standard that clarifies the river conditions
needed to maintain the objectives of the area (question 3), while at the same time, working
proactively with upstream water users to assess alternative water sources to reduce future
demands (question 4). Alternatively, if these threats cannot be abated, the ability of the area
to support the objectives over the long term should be re-evaluated and alternative areas of
conservation investment should be considered.

Example 3. Freshwater mussels and river scour: If we are focused on conserving
threatened freshwater mussel species and their benthic habitat within a specific reach of river
(question 1), and if upstream channelisation has increased the risks of sudden flood events,
threatening riparian vegetation and scouring out benthic habitat and species (questions 2),
there may be little the managers can do within the protected area to mitigate the threat to

a functional degree (question 3). However, they could investigate opportunities upstream to
increase flood storage by reconnecting the floodplain to the main channel, thus reducing
both the scour damage from flood events and further impacts downstream (question 4).
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¢ Example 4. Migratory fish habitat and a potential dam: If we are focused on maintaining  Kabalega National Park, Uganda.
migratory fish populations, and in particular access to their spawning and rearing habitats © Matthew Hickey
(question 1) and have learned that the same area of focus is also being considered for a new
hydropower dam that will alter flows, reduce connectivity and destroy habitat (questions 2),
the threat can potentially be addressed by exploring in parallel a protected area designation
type that explicitly protects the connectivity and flow within river corridors (question 3),
while working with the proponent and basin stakeholders to identify lower conflict, feasible
alternatives to the proposed site (question 4).

e Example 5. Native lake fish and pollution. If we have the objective of supporting
populations of native fish and community fisheries in a lake (question 1) and nutrient
enrichment from surrounding agriculture is causing algal blooms and loss of oxygen (question
2), this is outside the immediate control of managers (question 3). It may be worth trying to
restore additional reedbeds in the critical management zones/riparian areas around the lake
to slow nutrient dispersal and provide some natural cleaning (question 4), but ultimately the
issue will need to be addressed by working with other landowners and with the authorities to
reduce the level of pollution (question 4).

In the end, PCAs will rarely, if ever, be effective when used in isolation. Their utility must be
considered in the context of the basin, its water governance, resource users and Indigenous
people and local communities. PCA design, designation and management should be
customised to address the inland water objectives and threats at the right scale, and over the
long term. 131132 Often this will result in a mosaic of protection, conservation, governance and
other management mechanisms that, when combined, are most likely to abate or mitigate
threats in the long-term. And in all cases, durable conservation of inland waters will depend
on the combination of societal support and engagement, appropriate policy and management
mechanisms and sustainable financing.3

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 28



Contents | Chapters 1|2 3|4 | 5| 6 | Appendix | References

Chapter 3

Starting with human
rights, equity and
Inclusion

Morning gillnet fishing with Samuel
Evoung on a lake within the Bas Ogooué
Ramsar site, Gabon. Samuel has fished
his whole life. He fishes five days a week
to feed his household of eleven family
members, however, if there is extra fish,
he will sell it. © Roshni Lodhia
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Key messages:

¢ Human rights, equity and inclusion must be central to all efforts to protect and conserve
inland waters. Communities depend both directly and indirectly on the services that
healthy inland waters provide.

* The distinct characteristics of inland waters and of freshwater resources affect human
rights, equity and inclusion, and in turn can affect area-based protections. For instance,
access to fresh water is a basic human right and water rights will vary across and even
within countries.

* The explicit consideration of water rights and of connected uses that depend on water
availability and ecosystem health such as subsistence agriculture, fisheries, aquaculture
and tourism, must inform PCA siting, designation, management and financing.

e PCA design and designation should consider not just established water rights under
formal legal systems, but also the rights that communities hold under Indigenous or
traditional law, which often encompass cultural, religious and subsistence dimensions.

Human rights, equity and inclusion considerations are fundamental to conservation, as ethical
and moral imperatives and instrumental preconditions for long-term, effective conservation.
This has been acknowledged in various global and regional agreements and commitments,
which have increasingly interlinked the right to a healthy environment, to water and access

to participation, information and justice. There are well-developed binding and non-binding
instruments (e.g. UN Declaration on the Rights of Indigenous Peoples)'* that define key legal
concepts, as well as step-by-step guidelines and tools on how to incorporate equity and
human rights into conservation actions and decision-making.'3s- 136

Inland water ecosystems are inextricably intertwined with human lives, livelihoods and well-
being. This chapter focuses on aspects of equity, inclusion and human rights that are more
prominent in inland water conservation. Section 3.1 provides a brief overview of commonly
accepted and adopted human rights, equity and inclusion considerations. Section 3.2
summarises the unique characteristics of inland waters to consider relative to human rights,
equity and inclusion, ending with a checklist for conservation practitioners.

3.1 Foundational dimensions of
human rights, equity and inclusion

The KM-GBF calls for implementation through a human rights-based approach

(HRBA) and acknowledges the right to a healthy environment.'3” Principles and rules of
international law in the fields of human rights and the environment enable the fulfilment of
all human rights that depend on healthy inland water ecosystems and the vital services
they provide for people and nature. Without attention to water, there is no chance for
society to realise the rights to life and adequate standards of living, as well as to food,
health, education, public services and, ultimately, a sustainable environment. All human
rights are universal, indivisible, interdependent and interrelated, with the rights to water
and sanitation (UN General Assembly Resolution 64/292) and to a healthy environment
(UN General Assembly Resolution 73/300) having a central role in the implementation of
Target 3. The following aspects of human rights are important in the creation of PCAs:

¢ Duty-bearers in relation to human rights: Recognising that all stakeholders and
rightsholders bear responsibilities in relation to human rights strengthens the legal argument
for the adoption of area-based protection measures around inland water ecosystems that
provide drinking water and support a healthy environment, whether or not specific legislation
or regulations to respect, protect and fulfil human rights are developed by the state. All
stakeholders involved in the designation and management of PCAs or in projects that might
affect those areas are responsible for respecting human rights and, in particular, the rights,
rules and traditions of Indigenous peoples and local communities (IP&LCs).
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¢ Non-discrimination: All individuals have human rights that must be respected; and,
accordingly, equity and inclusion considerations apply across society. In particular, Target 23
of the KM-GBF addresses gender equality explicitly, envisioning an implementation process
that recognises their equal rights and access to land and natural resources, including water
and fisheries.

¢ Self-determination: Human Rights Covenants codify all peoples’ right to pursue their
economic, social and cultural development; and, for their own ends, to dispose of, enjoy and
utilise their natural wealth and resources. Indigenous peoples, in particular, have the right to
decide their own development priorities as regards their lives, cultures, beliefs, institutions,
spiritual well-being and the lands they use or occupy, including their waters. Inland water
conservation must consider IP&LCs inhabiting PCAs and/or their ancestral lands that may
count towards global conservation targets, or populations who depend upon the natural
resources those areas conserve. This entails acknowledging and advancing their priorities,
values, knowledge, practices, authorities and laws — all of which are likely to contribute to
the sustainable management of water resources and the protection and restoration of inland
water ecosystems within the boundaries of a given protected area or its basin. At the same
time, protected and conserved area management plans that fail to account for the water-
related needs and dependencies of IP&LCs are likely to violate their rights under international
law, local customary law and/or national legal systems.

¢ Free, Prior and Informed Consent (FPIC): The requirements of FPIC are articulated in the
United Nations Declaration on the Rights of Indigenous Peoples and further unpacked, for
example, by the Food and Agriculture Organization,'® The Nature Conservancy,'® USAID, 4
and Cultural Survival.'*! FPIC is an iterative process, achieved through continuous dialogue,
information-sharing, and the building of trust and cooperation over time. FPIC is essential
to maximise the benefits associated with the designation and management of PCAs, while
minimising potential detrimental effects for people. For example, consent should be obtained
before the planning and implementation of projects or plans affecting inland waters located
within PCAs or in Indigenous territories, and which may negatively affect IP&LCs. In this
sense, FPIC may play a crucial role in protecting PCAs against external threats. Field study 1
offers an example of implementing FPIC in practice.

Well-designed safeguards for mitigating risks and upholding human rights can help
conservation teams navigate human rights considerations in their PCA projects. Examples of
environmental and social safeguards standards and frameworks developed by conservation
organisations and funding agencies include those from WWEF, 42 Critical Ecosystem Partnership
Fund? and the Global Environment Facility. !4

Equity and inclusion are core components of any well-governed system of PCAs.5 Inclusion
refers to approaches to in situ biodiversity conservation that are supported by and welcome
different worldviews, cultures, knowledge systems and approaches.® Equity is a multi-
dimensional concept with legal and ethical concerns and social justice foundations, and is
interconnected with issues of human rights, rights to lands, waters, territories and other resources,
as well as the inclusion of IP&LCs, women and youth in decision-making. It covers aspects of
fairness and justice that go beyond what is normally understood by the term ‘inclusion’.
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Equity can be described in the following three dimensions: 4% 14

¢ Distributive equity: WWho benefits, who bears the burdens of conservation, what form of
benefits are accrued (economic, social, health, environmental, etc.), and how are those
benefits distributed?

¢ Procedural equity: \Who participates in the design, implementation and decision-making?
Have marginalised groups participated in a meaningful way and with sufficient support?

* Recognitional equity: Have the rights and diversity of identities, values, knowledge systems
and institutions of rightsholders and stakeholders been acknowledged and respected?
With regard to IP&LCs, in particular, have their traditional legal systems and authorities
been respected? Whose values and worldviews shape the design and implementation?
Have underlying social, economic, environmental and political history been considered?
Does the PCA proposal aim to acknowledge and remedy prior and present harms faced by
communities negatively impacted by conservation and development?

Implementing area-based conservation for inland waters should take into account equity and
inclusion considerations in the early stages of siting and design and throughout the process of
PCA management planning and implementation. For existing PCAs, equity and inclusion can
be improved by refining management and governance activities (e.g. review who was involved
in setting up the PCA and include those previously excluded, make space for inclusive adaptive
management with under-represented stakeholders, invest in assessments and diagnostics on
equity and social safeguards).

Example application: To illustrate, consider the following scenarios: A conserved area is
proposed for a specific inland fishing area. One process proposes the location of the fisheries
reserves be based on conversations with fishing cooperative leaders (all men) about where they
fish and using monitoring data (where fish breed, intactness of system, etc.). In a more inclusive
and equitable scenario, the proposed areas are based on a diverse sample of key informant
interviews that includes an equal number of men and women, below and above 35 years old,
and explores how and where they fish, the information each group or individual holds about the
fish (where they breed, cycles in population, etc.), as well as monitoring data.

Questions to ask when designing an equitable and inclusive process could include:

e \Where are meetings about the project held, and at what time? Is food provided? Childcare?
Are there men and women? Why? How far do people have to travel to access the meeting?
How much work are they missing? Is it safe for women to travel there?

¢ What language is the meeting in? Do men and women both speak this language? What
about elders? Which cultural groups are excluded by using this language?

¢ Are there documents to read? How can you be inclusive of illiterate people? Are communities
given appropriate time to read the documents, spend time processing them and discussing?

¢ \Who on your team is leading the project? Do any of them come from the communities where
you are working? Is there representation, at a minimum, across age, gender, ethnic groups?
(what is the capacity/diversity of the team)?

Questions specific to the conservation area could include:

e How was the location for the conservation area decided?

e \What are the potential unintended consequences of the PCA? How can one mitigate those
or compensate for them? Are any of them avoidable through a change in the process or
project?

¢ \What traditional knowledge exists about the water resources and connected ecosystems,
including fisheries?
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Field study 1
Nushino-Curaray-Villano Community Fluvial Reserve,
Ecuador

The Nushino, Curaray and Villano rivers are rich in biodiversity and significant for the Kichwa Workshop with PAKKIRU
(PAKKIRU) and Waorani (NAWE) Indigenous peoples. Together, the rivers support more than community leaders to discuss

the potential community-led
conservation area © Gabriela
Celi/The Nature Conservancy

200 species of fish, supply the primary protein source for local communities and span portions
of the recognised territories of both nations. Mining, deforestation and pollution (from oil
development) were threatening the region, prompting both Indigenous nations and The Nature
Conservancy (TNC) to become interested in scoping the concept of a community fluvial reserve
as a means of conserving the area. The representatives of the Indigenous nations asked TNC to
facilitate a Free, Prior and Informed Consent (FPIC) process with the communities living in the
fluvial-scape. FPIC was conducted with all 80 Waorani and Kichwa communities to designate
the Nushifio-Curaray-Villano Community Fluvial Reserve initiative as a ‘Community Conservation
and Management Use Area’ (ACUS, acronym in Spanish) protecting the right of Indigenous
peoples to self-determination and guaranteeing the freedom to make decisions without pressure.

Following the processes in the FPIC Guide of the Pastaza Local Government and TNC’s Human
Rights Guide, an FPIC Guide and Report was created for the fluvial reserve. This included five
annexes with information about the Indigenous communities, the conservation initiative, and the
discussion and decision-making process, including final consent.

In order to carry out the FPIC process, direct communication channels were established and a
workplan generated to interact with each community through its representatives. Subsequently,
participatory community workshops were held where participants’ concerns and comments
were addressed, and the importance of the project, the potential benefits for each community,
and the community strategies necessary for its implementation were reaffirmed. Important
elements of the workplan included:

e Facilitators from each nation, Waorani and Kichwa, were present at each dialogue and
workshop.

e Conversations were facilitated using simultaneous translation into the native languages (Wao
Terero and Kichwa).

¢ All communication materials were translated, contributing to cultural relevance and effective
understanding of the information by the communities.

e Commitment to use of direct, clear and agile communication strategies adapted to the
communities in each territory helped to familiarise people with the initiative. This included
understanding the key actors, the next steps, the importance of community participation and
leadership in the reserve’s development and execution.
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The winding Nushino river within the recently recognized community
fluvial reserve, Ecuador. © The Nature Conservancy

The result of the FPIC process could vary for each of the 80
communities, from affirmative, affirmative with conditions,
negative but open to future discussions, or negative. The initial
results of the FPIC process were: 76 of the 80 communities
responded ‘affirmative’, 2 ‘affirmative, with conditions’, 1
‘negative, but with a desire to continue analysing it’ and

1 ‘negative’. Dialogue continued with the community that
expressed ‘negative, but a desire to keep analysing’. As of
2024, all 80 communities have given consent to declare

the fluvial system as a community-led conservation area,
protecting 371,380 ha. This area includes 1,860 km of rivers,
26,000 ha of wetlands and benefits 4,300 people. The
communities are also leading development of the governance
structure, management plan and community monitoring plan,
with TNC'’s support.

Please see Section 5.5.3 for additional details on the
protection designation and co-management approach of the
Nushifio-Curaray-Villano Community Fluvial Reserve.

Figure 3.1 The Nushifo-
Curaray-Villano Fluvial Reserve
and Aguarico Chingual Cofanes
Water Protection Area (Case 29
in Ecuador. Data sources: TNC,
GloRiC, RAISG, GADM, Natural
Earth, Esri. © Chris Bruce/The
Nature Conservancy
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3.2 Particular characteristics of inland
waters to consider relative to human
rights, equity and inclusion

As described in Chapter 2, inland waters have characteristics that require special consideration
in order to achieve effective conservation. Here, we outline four important characteristics of
inland waters from the perspectives of equity, inclusion and human rights. These are
critical issues to consider in siting, designing and implementing effective, long-lasting area-based
conservation.

¢ Non-substitutable, essential and finite: There is no substitute for fresh water — it is
necessary for all human, plant and animal life. This is the reasoning behind the recognition of
the human right to water. Given its status as a basic human right, many countries do not allow
for private ownership of water, but only for the granting of other tenure rights (see next section
on rights).

Non-excludable and rival: Multiple users can rely on the ‘same’ water, but not without
affecting or even preventing use by others: for instance, upstream users might alter downstream
flow and water quality; and downstream users might block upriver migration routes for fisheries
or impede passage critical for boats. Generally, being located upstream provides certain
advantages, and power imbalances act to either counter or reinforce these dynamics.

Mobility and variability: Inland waters are fluid, creating high variability in availability across
space and time. It can be expensive to make water and aquatic species available when and
where people need them, so decision-makers must ensure that development projects account
for the interests and needs of marginalised groups, including those within PCAs.

¢ Observational challenges: Inland waters and aquatic species are often difficult to observe
and monitor (e.g. peak river flows, groundwater status, migratory fish stocks), which poses
challenges to understanding the resources, establishing boundaries, and providing the
feedback users require to manage them. Research should be undertaken in collaboration with
IP&LCs, who often hold valuable biodiversity knowledge, such as an on-the-ground understanding
of the impacts of climate change and flow variability on fishing stocks and behaviour.

Accounting for these characteristics and ensuring a PCA follows an equitable and human rights-
based approach requires the explicit consideration of water rights and of connected uses that
depend on water availability and ecosystem health, such as subsistence agriculture, fisheries,
aquaculture and tourism. Water rights are defined as individual or collective claims to use or
control water and may derive from statutory law and customary or religious entitlements. Water
rights are rarely one-dimensional. In some countries, water resources may be privately owned, or
water rights might be tied to rights to land. More often, water resources are accessible through
permits. Here, it is important to know who holds different (often overlapping) bundles of rights,
including use rights and control rights. Use rights cover the ability to access and withdraw or
otherwise utilise water (e.g. for irrigation, fishing, navigation, recreation). Control rights increase
the holder’s prerogatives to participate in management and rule-making decisions. Other rights,
such as FPIC and the right to recourse, are important when considering IP&LC resource rights.'%°

When developing PCAs, it is important to take both the full picture of IP&LC resources rights
into consideration as well as power dynamics, because imbalances can prevent certain groups
from asserting their rights. Relatedly, it is worth considering not just established water rights
under formal legal systems, but also the water and connected rights that communities hold
under Indigenous or traditional law, which often extend beyond the water itself to encompass
cultural, religious and subsistence dimensions. Decisions and activities linked to PCAs should
thus be based on people’s full relationship to inland waters (including relationships to water
itself, to inland water ecosystems and to their resident species), not just to the resource itself.
Practitioners could focus on the following: 5!

e Completeness: whether the various rights are held by one water user group or distributed
among different stakeholders.

e Robustness: whether the relationships and responsibilities are known by the holders, accepted
by other water users and stakeholder groups, and enforceable at reasonable cost in the face
of challenges.

e Duration: whether the rights are long-term to allow capturing the benefits of conservation, and
whether they change by season or between regular and drought years.
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Both the particular characteristics of inland waters and the understanding that rights to water
resources are complex, evolving and cross-cutting, and thus require tailored considerations
compared to land rights, underscore the importance of understanding and realising them

fully when designing and developing PCAs.'*2 It is important to note that conservation
entities should uphold equity, inclusion and human rights independent of the legal and
regulatory framework in a given country. If a country does not have a favourable legal
framework to uphold human rights, it is the moral and ethical duty of conservation
entities to adhere to a higher standard.

A handful of guidance documents has been developed to help analyse water rights and
incorporate equity, inclusion and human rights measures into governance for inland waters
(Box 3.1). Box 3.2 below presents a summary checklist on incorporating water rights, equity,
inclusion and human rights when planning and implementing area-based conservation for
inland waters. Field study 6, Gayini wetlands, offers an example of protecting inland water
ecosystems through the lens of water rights and IP&LC leadership.

Inland water-specific guidance on human rights, equity and
inclusion

Analysing Freshwater Resource Rights in the Context of Indigenous Peoples and Local
Communities: A Guidance Document for Consultants and Practitioners. How to analyse
freshwater resource rights, as relevant to IP&LCs, in a given country.53

Community-Based Conservation of Freshwater Resources: Learning from a Critical Review
of the Literature and Case Studies. A framework for creating enabling conditions for
community-led conservation in the inland water context, supporting cultural connections,
equity and justice. 1%

Participatory skills: Establishing and strengthening local communities’ and Indigenous
people’s participation in the management of wetlands. An accessible reference on
implementation of participatory approaches to establish or strengthen IP&LC participation
in wetland management.1%s

Summary checklist of human rights, equity and inclusion considerations
v Identify and recognise rights and permit holders in

v Develop, review and maintain information on the

state of water resources and ecosystems within
the territories and areas conserved by IP&LCs,
in cooperation with the populations concerned,
including data available through the ICCA Registry.

Evaluate the adequacy of existing national and
subnational legislation and policies for water
resources; protected areas; biodiversity; sectoral

laws; gender; IP&LCs; recognition of Indigenous

and traditional territories; integrating freshwater
considerations (e.g. water tenure in relation to
agriculture, inland fisheries co-management; access to
water and sanitation). This includes identifying relevant
treaties to which the country is a party.

Map local customary rules on water and inland
fisheries tenure and on freshwater uses,
protection and management; and formally integrate
local rules into national decision-making on development
projects that might affect individual ICCAs or
communities in PCAs.

the areas concerned, including relevant owners or
resource users of lands, waters, fisheries and territories
(including non-title holders with traditional rights, as some
rights may not yet be recognised under national law).

Define the FPIC process to be implemented,

in relation to both Indigenous peoples and local
communities, building on national legislation, traditional
laws, and international good practice and guidance.

Incorporate power, equity and inclusion
considerations into consultation processes and
decision-making, with a special focus on water
tenure and water-dependent livelihoods, and conduct
power analysis, on the basis of existing templates and
guidance.

Design an environmental and social safeguards
process, screen project plan through a safeguards
screening tool to ensure the team is taking into
consideration both environmental and human benefits
and risks, and mitigating the risks accordingly.

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 36



https://www.conservationgateway.org/ConservationPractices/Freshwater/fcbc/Documents/22.3.25_GuidanceDocument_AnalyzingFreshwaterResourceRights_Final.pdf
https://www.conservationgateway.org/ConservationPractices/Freshwater/fcbc/Documents/22.3.25_GuidanceDocument_AnalyzingFreshwaterResourceRights_Final.pdf
https://www.tandfonline.com/doi/full/10.1080/08941920.2023.2191228
https://www.tandfonline.com/doi/full/10.1080/08941920.2023.2191228
https://portals.iucn.org/library/node/7827
https://portals.iucn.org/library/node/7827
https://www.iccaregistry.org/

Contents | Chapters 112 |3 |45 |6 | Appendix | References

Chapter 4

Expanding and
strengthening the
protected and conserved
area network to support
inland water biodiversity
and ecosystems

The threatened humpback chub (Gila
cypha) evolved around 3.5 million years
ago and is endemic to the canyons

of the Colorado River basin. © David
Herasimtschuk / Freshwaters lllustrated
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Key messages:

¢ |nland waters can and should be integrated into large-scale planning processes, to
create more efficient and effective solutions for area-based protections.

e Seven principles guide the integration of inland waters into a PCA network: 1) Plan for
effective, inclusive and sustained implementation; 2) Define clear conservation objectives
and targets; 3) Assemble information to represent habitats, biodiversity and ecosystem
services; 4) Evaluate condition and threats; 5) Review existing conservation areas and
identify options for expansion; 6) Refine site-specific design, actions and mechanisms;
and 7) Develop and implement a monitoring system and adaptive management plan.

e Specific design principles may apply to new PCAs, such as ensuring sufficient size and
configurations to account for connectivity and basin influences, including full water
bodies where possible, and including riparian and floodplain buffers. Using rivers as PCA
boundaries should be strongly avoided.

¢ Environmental standards — defined ranges or thresholds for environmental parameters —
should be defined during a scoping and planning process if possible. These standards
would then be incorporated into the legal instrument of the protected area designation.

This chapter provides key considerations and a synthesis of good practices for expanding and
strengthening the global PCA network in a way that both supports the unique needs of inland
water ecosystems and, building from Chapter 3, respects the critical human dependencies,
rights and community knowledge related to inland waters. The focus is on information and
resources to support stakeholders in identifying where to prioritise PCA investments and how
to design them, in order to bend the curve for biodiversity as well as to support ecosystem
functions and services.

4.1 Guidance for representing inland
water biodiversity and ecosystems in
conservation area network planning

As shared in Section 1.3, for the first time in the history of the CBD, there is a baseline status
of inland water coverage by PCAs and progress towards 2030 global targets will be tracked
separately from terrestrial areas. The next several years provide an opportunity to design
expanded and strengthened PCA networks in ways that improve inland water biodiversity and
ecosystem representation, effectiveness and connectivity and also diversifies governance
(Table 4.1).

Given the dependence of inland water ecosystems on landscape context and connectivity,

the question of ‘where’ requires understanding of the coverage and configuration of the
existing PCA network and alternatives for expansion. Successful conservation cannot be
achieved on a case-by-case basis but requires planning at the scale of regions, and
in the case of inland waters, by basins. This requires integrating the connected nature of
rivers, lakes and other wetlands in conservation planning processes, which have until recently
mostly overlooked inland water systems or assumed their conservation needs would be met by
terrestrial conservation planning frameworks.1%6:157:158 To achieve the global goal of halting and
reversing biodiversity and nature loss by 2030, inland waters, and their unique needs, must be
incorporated into PCA network planning.
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Table 4.1. Summary of KM-GBF policy language as it applies to conservation planning

Key components of policy commitments to guide national and transboundary conservation planning

Target 1 | ¢ All areas are under participatory, integrated and biodiversity inclusive spatial planning and/or effective
management

v Aim to bring the loss of areas of high biodiversity importance, including ecosystems with high ecological
integrity, close to zero by 2030

Target 2 Effective restoration of degraded inland waters
Aim to enhance biodiversity and ecosystem functions and services, ecological integrity and connectivity
Target 3 Areas of particular importance for biodiversity and ecosystem functions and services

Effectively conserved and managed

Ecologically representative

Well-connected

Equitably governed

Recognising and respecting Indigenous peoples, local communities and their traditional territories and
customary uses

SRS SXX| KN

4.1.1 The case for integrated planning - terrestrial, inland water,
coastal and marine

Research shows that a focus on large, well-connected areas, large-scale ecological processes,
and integrated prioritisation and planning will be required to meet biodiversity and ecosystem
services objectives.'® Yet, many regional and national PCA networks have been designated
opportunistically, using ad hoc decisions rather than being planned at regional or national
scales.® Planning has often been siloed by agency and ministry remits, which tend to mirror
realms (marine, terrestrial, inland water). This has resulted in lack of consideration of large-scale
ecosystem processes required to achieve conservation objectives.'®' Addressing this gap
requires building from existing, often isolated and realm-specific area designations,
to develop integrated PCA networks that preserve physical and process-based
connections between and among terrestrial, inland water, coastal and marine
environments - now and through a changing climate.

Planning across ecosystems and realms has been shown to increase benefits. Furthermore,
this increase in benefits can be achieved at little or no additional opportunity cost. In an
Amazon Basin research study, planning based on terrestrial conservation targets yielded less
than 25 per cent of the benefits achieved from planning based on freshwater conservation
targets. When using integrated planning across both terrestrial and freshwater realms, the
inland water benefits increased by up to 600 per cent with a negligible (< 1 per cent) loss of
terrestrial benefit as compared to if planning had been based on terrestrial biodiversity targets
alone. %2 Importantly, this study also demonstrated that where inland water biodiversity data
were unavailable but aquatic connectivity was incorporated into planning as a proxy, inland
water benefits could still be doubled for a negligible loss in terrestrial coverage, as compared
to terrestrially-focused planning. Additional research has shown that integrated planning across
realms can not only improve the adequacy of conservation for species that rely on multiple
realms, but that these benefits can be achieved at no significant additional area selection. 62

As described in Chapter 1, integration here should also include coordinating to find efficiencies
across existing and planned investments for related global treaties and commitments (e.g.
Ramsar, Sustainable Development Goals (SDGs), UN Framework Convention on Climate
Change (UNFCC), Convention on Migratory Species (CMS), UN Convention to Combat
Desertification (UNCCD) Land Degradation Neutrality target, among others), to deliver,

where possible on two or more commitments through a single investment. For example, the
conservation of peatland areas can support delivery of commitments towards both the KM-
GBF Target 3 and UNFCC natural climate solutions.
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4.1.2 Expanding PCA networks to be resilient and representative Brooks River, Katmai National

. . . . . Park, USA. © Jennifer Webber/
of inland water biodiversity, ecosystems and services NG Phot Contoat 2005

From the Open Standards for the Practice of Conservation'®* to systematic conservation
planning, many valuable and flexible tools exist to support governments in scoping, planning
and expanding the PCA network. This section summarises seven common principles and
highlights inland water-specific tools and resources for each step.

The development and management of PCAs have predominantly followed an opportunistic
approach centred around terrestrial habitats, processes and fauna.'®® When PCAs encompass
inland waters they can provide some degree of conservation to those ecosystems and species
through the abatement of threats and the creation of localised habitat refugia.’®® However, this
is often insufficient for conserving the full spectrum of KEAs necessary to achieve ecological
integrity.1671¢ Management objectives of PCAs frequently lack explicit inland water targets

or indicators (see Chapter 6 for more on management). Furthermore, terrestrially-focused
protected areas may allow activities harmful to inland water biodiversity that would not be
tolerated for terrestrial biodiversity, for example, opening sensitive sites to unregulated fishing,
untreated sewage disposal or fragmentation by dams, or allowing industrial-scale water
withdrawals.16®

As introduced in Chapter 2, the lack of explicit consideration of inland waters in PCAs is,

in part, due to the unique characteristics of these systems, making their direct translation
into conventional PA network design challenging.™ One such aspect is the multi-directional
connectivity of inland water ecosystems across space and time, " which is crucial for
sustaining processes such as the movement of water, sediment, biota, and natural fluxes of
energy and large and fine particulate organic matter.'”? Moreover, inland water systems are
strongly influenced by activities within their basins, including operating as socio-ecological
systems.'” The connected nature implies the propagation of threats and disturbances along
these connections, particularly for rivers. Effective planning for inland water conservation
necessitates the incorporation of these unique considerations.#

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 40



Chapter 4 Expanding and strenghening the PCA network

Contents | Chapters 1|2 |3 |4 | 5| 6 | Appendix | References

Seven foundational principles for
integrating inland waters in PCA
network expansion and management

Below we focus on principles to integrate inland waters into PCA network design and
expansion, drawing on multiple sources.7%176177.178 Thege principles are intended to guide the
effective inclusion of inland water ecosystems within conservation planning efforts. However,
their implementation may vary in complexity and scale of precision across use case scenarios
and will often be driven by the decision context and complexity and resource availability. The
principles are supported by Table 4.2 which outlines key components, examples and technical
resources, and Field Study 2, which steps through an example in Nepal.

1: Plan for effective, inclusive and sustained implementation

v Rapid assessment of the social, economic and policy landscape — when
considering how best to achieve inland water conservation objectives through area-
based protections and, where necessary, additional complementary interventions, first
understand the institutional, legal and policy landscape for inland water conservation
and available protection mechanisms. This should critically include and inform national
commitments and activities under the UN CBD, like National Biodiversity Strategies and
Action Plans (NBSAPs) and National Biodiversity Finance Plans, as well as implementing
plans for the Convention on Wetlands. Chapter 1 details a list of global conventions and
Sustainable Development Goals that may be considered when assessing the legal and
policy landscape. Due to water being considered as both a resource for human use and
an ecosystem, regulations and protection mechanisms are often seeded across laws
governing water use, allocation, customary water rights, wetland management, fisheries
management, and species-specific protections, whereas protected area laws or regulations
may overlook inland waters.

v Identify and engage stakeholders, partners and relevant agencies - this step also
requires identification of key interests, stakeholders and partners for engagement, ideally
through an engagement plan or committee. For example, stakeholders might include key
actors that are endowed with legal or customary rights with respect to lands, waters and
other natural resources, fishing communities, hoteliers, ecotourism operators, downstream
water users including municipalities, or farmers using irrigation water.

v Using a participatory process, draft a common long-term vision — Often overlooked,
the most pivotal step in any planning effort is to develop an understanding of common
purpose related to the resources being discussed and decided upon.

This first step results in what is sometimes called a situation analysis and vision statement.

2: Define clear conservation objectives and targets

v Identify objectives — Objectives provide a framework to focus conservation efforts
(e.g. effectively conserve critical habitat types), while targets refer to specific actions with
quantifiable milestones, which contribute to the broader objectives (e.g. protect a specific
length of free-flowing river). Together, these help to identify priority sites and actions and
provide a roadmap to monitor and evaluate the conservation plan. Their selection is guided
by the enabling conditions (e.g. baseline context summarised in step 1), stakeholder-
informed values, and other national priorities to help align inland water outcomes with other
ecological and societal needs.

v Quantify conservation targets — Targets should be quantitative and are typically
defined for species (particularly keystone, indicator, imperilled, endemic and range-
restricted species), human communities (e.g. flood-risk reduction, inland fisheries security),
ecosystems (particularly threatened or under-represented inland water ecosystems, such
as peatlands or floodplains), and/or ecosystem functions or services (such as water-
provisioning services).

The identification of objectives and targets requires an understanding of the broader social-
ecological system and can be identified at a range of suitable scales and levels of biological
organisation.'” In the context of the KM-GBF, the Convention on Wetlands (2024) recently
published technical guidance for including inland waters, objectives and targets in NBSAPS.18°
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3: Assemble information to represent inland water habitats,
biodiversity and ecosystem services

v Delineate inland water ecosystems with meaningful planning units using basin
boundaries. Spatial data identifying and delineating inland water ecosystems (river
networks and sub-basins, wetlands, peatlands, cave and karst ecosystems, lakes, bogs,
etc.) with their applicable spatial, bio-physical and socio-economic attributes are essential
for developing a spatial conservation plan.'8!18 Data can come from expert and community
workshops, traditional ecological knowledge, citizen science, data inventories, rapid
assessments, spatial models and/or remote sensing.

At a minimum, information on the coverage and ecological representation of inland waters
within the existing PCA network should be included. Spatial data should also be organised
in a framework that represents the river and its hydrological network.

v Compile best available information to represent inland water biodiversity —
Equally important are spatially explicit data on the status and distribution of inland water
biota. This can range from observational information to systematic species inventories or
distribution models. Several key global data sources and databases exist, including the
IUCN Red List of Threatened Species, IUCN Red List of Ecosystems, and World Database
of Key Biodiversity Areas, each with inland water datasets. IUCN has a global freshwater
fish assessment plus species distributions for crabs, crayfishes and shrimps, molluscs,
dragonflies and damselflies, and aquatic plants, plus assessments for specific regions or
basins. There are almost 4,000 freshwater KBAs in the World Database of KBAs, although
some may be recognised due to the presence of non-freshwater species, and the database
is not globally comprehensive. IUCN’s Global Invasive Species Database has information
on the distribution, ecology and effects of invasive species globally. Species information
is constrained by survey data and sampling bias, so ecosystems and species data play
complementary roles.

v Compile best available information to represent ecosystem services — Information
on inland water-related services, such as flood-risk reduction, nutrient abatement, drinking
water regulation and food provision are often best informed at the local level and through
government consultation, although some tools exist to generally model ecosystem
services.'®18 This information should be developed in conjunction with Indigenous or
traditional knowledge and expert-based assessments.

o

Evaluate present condition, existing threats and future threats

v/ An evaluation of current conditions and anticipated future threats to inland water
ecosystems is needed, including the vulnerability of current management efforts to climate
change.® The ecological integrity or condition of inland waters is best represented by the
five KEAs (see Section 2.2.1).

v An exploration of future threats or stressors, particularly to individual KEAs, involves
forecasting the challenges anticipated from growing human populations, urbanisation,
energy use, infrastructure developments, land and water use change, climate change,
and other stressors (Chapter 2). This requires consideration of the propagation of threats
along connectivity pathways, especially river networks. 18187 Evaluating these can inform
the development of proactive measures to improve resilience and mitigate against future
threats. This could include, for example, preferentially selecting sites on the basis of their
likely resilience to climate change, such as north—-south aligned rivers and highly connected
inland water networks. 188 189
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5: Review existing conservation areas and identify options for
expansion of conservation area network (terrestrial, inland
water and/or marine).

This phase involves the design of an integrated PCA area network spanning inland water,
terrestrial, and where relevant, coastal and marine ecosystems.

v Evaluate existing protection status and gaps — The process begins by assessing
the current baseline of area-based protections, including their effectiveness. Typically
conducted through a representation gap analysis,'® the PCA network is assessed for
representation of biological values and habitat types, as a proportion of their national or
regional distribution.

v Identify scenarios that address gaps and meet targets — The efficacy of the existing
PCA network in conserving the inland water values captured within it should also be
assessed, based on configuration, location, connectivity, size, condition and external
threats — attributes that cannot be addressed solely through management improvements.
The guiding principles of systematic planning, also known as the CARE principles, can
be used to inform decision-making including: Connectivity (within and among inland water
ecosystems as well as within and across realms), Adequacy (of habitat type and species),
Representation (encompassing the diversity of habitat types and species) and Effectiveness
(to minimise costs and adverse impacts on stakeholders).!

v Review and adapt scenarios based on stakeholder feedback and national priorities
— Similarly, several approaches can be used to inform PCAs including participatory expert
and community workshops that are informed by some combination of scoring and ranking,
multi-criteria decision analysis, optimisation analysis, or planning tools such as Marxan or
Zonation.'921%8 The output — an integrated, well-connected and ecologically representative
PCA network — should be developed with wide stakeholder participation to incorporate
diverse perspectives such as local knowledge and preferences, key socio-economic factors
and national priorities. PCA design is a balance between what is ideal from a conservation
perspective and what is acceptable for local stakeholders.

The results of the analysis can help to refine quantitative targets and identify alternatives
for new or expanded PCAs, ecological corridors, and buffer areas to fill representation
gaps and address deficiencies. They should result in an integrated network across
terrestrial, inland water and marine realms, where the combined impact surpasses that of
individual areas.

6: Refine site-specific design, conservation actions and
mechanisms.

v Confirm site design is appropriate to achieve inland water objectives — Assessing
the adequacy of the identified priority conservation sites is an important next step, including
considerations such as size, boundaries (avoiding using rivers as boundaries wherever
possible), cohesiveness, and position in the landscape (Chapters 2 and 3).

v Maintain active participatory process — This step in the process should continue
to be informed by extensive stakeholder engagement to ensure the incorporation of
diverse perspectives and local knowledge, which in turn helps the successful adoption
and implementation of the conservation plan and can help to identify opportunities for
community-led or co-management.

v/ Confirm protection mechanisms are appropriate to abate threats — Furthermore,
protection mechanisms (see Chapter 5) and management strategies (Chapter 6) should
be identified for each site to mitigate threats and achieve conservation objectives. These
strategies serve as the actionable components of the conservation plan, encompassing a
spectrum of initiatives such as habitat restoration, species or habitat protection, and/or the
implementation of sustainable use practices.
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7: Develop and implement a monitoring system and an adaptive

management plan.

This phase is designed to continually assess and adapt to new information, evolving
conditions, and the effectiveness of implemented conservation strategies. Mechanisms for
monitoring and adaptive management are crucial components, ensuring that the conservation
efforts remain effective over time. This step requires engagement with local communities,
scientists, project managers and relevant stakeholders to incorporate their insights and realise
anticipated outcomes. Further details regarding the development of a monitoring and adaptive

management plan are elaborated in Chapter 6.

Table 4.2. Seven foundational principles and key components to integrate inland waters into regional and national spatial planning

Principles and Key Components Supporting Data and Resources

1. Plan for effective, inclusive and sustained implementation

Conduct an assessment of the social and institutional/
policy landscape for inland water conservation

and management at the national scale or region of
analysis to identify protection mechanisms and gaps.

Identify stakeholders, partners and relevant agencies
and co-develop an engagement and consultation plan
for the full process.

Draft a long-term vision for inland waters based on a
participatory process.

2. Define objectives and targets

Identify a set of objectives explicit for inland waters,
and consistent with national commitments and
policies.

Quantify conservation targets for inland water
ecosystems, species, communities, and/or ecosystem
processes aligned with KM-GBF targets.

3. Assemble a data system to represent inland water
focusing on basins as an organising unit

Delineate inland water ecosystems with meaningful
planning units, at a minimum using nested basin
boundaries.

¢ Open Standards for the Practice of Conservation V
4.01%4

Conservation Coaches Network Situation Analysis
Training'®®

e Example assessment of policy landscape for river
conservation in Europe'®®

For engagement and consultation plans, please see
resources in Chapters 3 and 6

Recipes for Conservation: A Conservation
Standards Toolkit'®”

e Convention on Wetlands NBSAP Guidance,
Appendix 1, Guidance on target setting for inland
waters in the KM-GBF98

habitats, biodiversity and ecosystem services,

¢ HydroATLAS [data]'®®

e Global Lakes and Wetlands Database (GLWD) V2
[data] 20©

* Global River Classification (GloRIC)[data]

Global Freshwater Ecoregions of the World2°2
IUCN Global Ecosystem Typology?®

Compile spatial data for inland water biodiversity and
ecosystems.

¢ [UCN Red List of Threatened Species [data]?®*; IUCN
Red List of Ecosystems [data]?®®

World Database of Key Biodiversity Areas [data]?*®
Wetlands of International Importance [data]?®”
Important Bird Biodiversity Areas [data]?®

Global Biodiversity Information Facility [data]?®®
Regional examples: Amazon River Basin fish
biodiversity database?'?, Europe Freshwater
Information Platform?'' and Natura 200022

Compile spatial data and information for inland water
ecosystem services.

¢ ValuES Methods Navigator and Database?'?
Regional example: European Catalogue of Mapping
and Assessment of Ecosystem Services [data] 2'*
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Principles and Key Components Supporting Data and Resources

4. Evaluate present condition and future threats

Assess existing condition and threats using best ¢ Threats and Actions Classification?'®

available data. e Connectivity Status Index [data]?'® and training
materials?'”

e Current and future dams [data]?'®

e Contaminant fate model for global river systems
[model] 21°

e Attributes for upstream basin land use, protection
status and other impacts?®

¢ Threats of global warming to the world’s freshwater
fishes [data]?*!

Evaluate anticipated future threats using best
available information.

Example applications for:

e | arge-scale condition assessment in freshwater
conservation planning??

¢ |ntegrating climate change scenarios in freshwater
conservation planning??

e Mapping current and projected threats to rivers??*

¢ Integrating human impacts and ecological integrity
for conservation planning?*®

5. Design an integrated national conservation area network (terrestrial, inland water and marine)

Evaluate existing protections status and assess e World Databases on Protected Areas (WDPA) and
protection and information gaps. OECMs (WD-OECM) [data]?*®

Identify scenarios of spatially efficient conservation * IUCN Green List of Protected and Conserved Areas_
portfolios that meet targets. [data]?#

Review and adapt the scenarios based on stakeholder

feedback and national priorities. Example applications for:

e Data-scarce region, using an iterative, manual
process to select portfolio areas??®

¢ |ntegration of freshwater and terrestrial priorities in
conservation planning??®

¢ Using an optimisation software?®

e Conservation planning prioritisation with public
participation?

e Co-developed area-based conservation scenarios
with FPIC (see Field Study 1)

6. Refine site-specific design, conservation actions and mechanisms

Confirm site design is appropriate to achieve inland Please see Chapter 2 and Section 4.2.1

water conservation objectives and targets. Metric for spatially explicit contributions to science-
based species targets?*?

For each area, confirm policy mechanisms are Please see Section 4.2, Chapter 5, and Appendix

appropriate to abate threats and achieve the 1 Case Study Compendium, for examples of policy

conservation objective, and adapt as necessary. mechanisms for different basin contexts, Key

Ecological Attributes, and threats
7. Develop and implement adaptive management plan
Regional or site-specific PCA management plan Please see resources in Chapter 6

including conservation objectives, priority activities,
monitoring and evaluation.
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Data can come in different forms, shapes and sizes. In June 2022, a 300 kg giant freshwater stingray
accidentally caught by a fisherman in the Mekong River in Koh Preah village, Cambodia was confirmed

as the world’s largest freshwater fish by Guinness World Records. The record-breaking ray, which is an
endangered species was named Boramy (“full moon” in the Khmer language), by the Wonders of the
Mekong team before releasing her back to the Mekong River. Boramy the super-sized stingray has reignited
national pride in the region’s exraordinary wildlife and the vital need for conservation.

© Chhut Chheana / Wonders of the Mekong.
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Field study 2

National spatial planning to identify High
Conservation Value rivers (HCVR), Nepal

This study highlights application of several of the key principles
above in a national assessment.

Nepal is a country with remarkable rivers that support rich
aquatic and terrestrial biodiversity. It features thousands

of lakes, including ten internationally recognised important
wetlands under the Convention on Wetlands. The inland water
ecosystems provide ecosystem services such as groundwater
recharge, flood abatement and livelihood opportunities. There
is a framework pending approval by the Parliament, known as
the River Basin Strategy, that would require the maintenance
of at least one high conservation value river (HCVR) as free
flowing in each of the major basins in Nepal. The Ministry of
Forest and Environment, a federal agency, is responsible for
managing the strategy.

Effective implementation. To support this effort, a study

led by WWF-Nepal identified HCVRs?3® to inform the priorities
under the River Basin Strategy. An HCVR was defined through
two in-person workshops which involved participation from
the Government of Nepal, NGOs and academia. Through
these workshops, an HCVR was defined as “a clean, highly
connected or free-flowing river or stretch that acts as a

lifeline, maintaining ecosystem services for present and future
generations, providing refuge and habitat for high levels of
aquatic biodiversity, and supporting important socio-economic
and cultural values.”

Evaluate condition and threats. There is an increasing

risk of losing the benefits from Nepal’s vast rivers, particularly
due to the planned and ongoing dam and hydropower
development. Freshwater status or condition was represented
by two categories:

e River connectivity: Six proxy indicators were used — river
fragmentation, river regulation, water use, sediment
trapping, road construction and urban development.

e Water quality: Two proxy indicators were used — land use
and population density.

Inland water values or objectives were selected by the
stakeholder group and split into four broad categories:

e Biodiversity: Seven values were included to represent
aquatic biodiversity, split into two categories (fish and
flagship species). For fish, fish richness, threat, endemism,
and migratory status were included. For flagship species,
dolphin, gharial, and mahseer were included. Floodplain
biodiversity was represented by five values including tiger,
rhino, wetland birds, otters, and critical corridors.

¢ Recreational values: Four values were included — angling,
rafting, trekking, and protected areas.

e Livelihood values: Two values were included — commercial
and food value of fisheries and water provision (drinking
water and indigenous irrigation).

e Social and cultural values: Religious and symbolic sites
were included.

Two workshops were held, including participation from the
Government of Nepal, academia, NGOs and other civil society
members, to guide the development of inland water objectives,

prioritization and action mapping. © Michele Thieme/WWF

The data to represent these values were collected from
various sources including published data sources (local and
global), IUCN Nepal, official government data, national studies
and surveys, non-profit organisations and books. After values
were selected through stakeholder consultation, literature
review and data collection, they were mapped to the river
network used for the freshwater status assessment. Next, the
values were standardised and weighted, and finally combined
to categorise into HCVR categories.

Refine site specific design and conservation actions.
The HCVR ranking scheme allowed for targeted management
decisions on a national scale, especially when considering
competing interests and limited resources. All HCVRs have at
least one conservation value within them. HCV type 1 rivers
are those that also have both high water quality and high levels
of river connectivity and it is recommended that their status
be maintained. HCV type 2 rivers have high water quality but
have lost connectivity or are fragmented. Recommended
management activities would increase connectivity, for
example by removing dysfunctional or unused barriers, by
implementing environmental flows, or by improving passage
through bypass reaches or fish ladders. HCV type 3 rivers
maintain high levels of river connectivity but have degraded
water quality. Management recommendations focus on
improving water quality through agricultural best management
practices, riparian buffers, wastewater management and
other measures. HCV type 4 rivers have compromised

river connectivity and water quality such that management
interventions need to address both aspects of river health.

47 | Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity



Chapter 4 Expanding and strenghening the PCA network

Contents | Chapters 1 |23 |4 |5 | 6 | Appendix | References

o e -

T D P e
\!@ % - e
HCVR typology Gandald ,:ﬁ ,.’L}f?(.u L
b

HCVR 1: 10 HCVR 2: , 4, f A
High Connectivity 'l'n”easmg Low Connectivity illncreaslng Ty

High Water Quality importance High Water Quality importance Bagmari L

HCVR 3: N HCVR 4: ] —— K Koshi
High Connectivity Increasing Low Connectivity inercasing Mechi

Low Water Quality Impartance Low Water Quality impartance

Figure 4.2 High Conservation Value Assessment results for the rivers of Nepal. Out of the rivers assessed,
62 per cent were classified as having high river connectivity and high water quality (i.e. HCVR type 1).

The Karnali River Basin stood out as the basin with the highest number of HCVR type 1, followed by

the Gandaki, Koshi and Mahakali, and the West Rapti river basins. Therefore, these river systems were
recommended to be protected. Other categories of river (i.e. HCVR types 2, 3 and 4) were recommended
for other types of management or restoration. The higher the number of values in any particular river
stretch, the greater the saturation of the colour in the map such that darker river stretches include higher
numbers of biodiversity, recreational, livelihood and social and cultural values.

A stream cascades below AmaDablam, one of the most prominent
peaks in Nepal. © Matt Meisenheimer/TNC Photo Contest 2019
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4.2 Delineating geographic and
ecological boundaries to inform site-
specific design and designation

The previous section highlighted considerations for identifying where in the landscape PCAs
could be sited or modified to improve the representation, connectivity and effectiveness of

the PCA network. Equally important to the PCA location, in this section we introduce some
considerations for their site-specific design, including geographic boundaries as applied to
inland waters. Geographic boundaries are the standard for a protected or conserved area in
terms of defining the two-dimensional ‘area’ that will be conserved and managed. However,
inland waters also need clearly defined ecological boundaries to recognise that their ecosystem
integrity relies on several attributes in addition to the conventional protection of land. Therefore,
this section also reviews the concept and use of environmental standards to define
conditions within a PCA that can be enforced and managed for, with a focus on environmental
flows, connectivity and water quality standards.

4.2.1 Geographic boundaries

Aligned with the IUCN definitions, it is necessary to develop and maintain clear geographically
defined boundaries for each PCA. Defining geographic boundaries to support inland water
ecosystems requires consideration of their basin context, unique characteristics (Chapter

2) and governance context including rights and traditional uses by IP&LCs (Chapter 3).

Building from the foundation of these characteristics, the following guidance can support the
development of geographic PCA boundaries for rivers, lakes and other wetlands. It is noted
that this guidance is shared holistically for supporting the integrity of focal inland water areas,
and that in practice, boundaries will be informed by the conservation objectives for the area and
local circumstances.

v Sufficient size and configuration — A protected and conserved area should be of
sufficient size and configuration to include key elements of the inland water ecosystem of
fOCUS.ZM’ 235, 236

e This should include consideration of basin context, including being well-connected,
through terrestrial and aquatic corridors, to other PCAs as illustrated in Figure 2.1. In
considering basin context, inland water focal areas, as described in Chapter 1 can be
combined with tailored management and threat mitigation in linked critical management
zones and catchment (basin) management zones across the broader basin, to achieve
conservation effectiveness.

e Inland water focal areas could also be designated/recognised within larger PCAs (e.g.
designated wild rivers within nature reserves), such that a tailored legal and management
regime is applied to the inland water focal area, as appropriate.

e Finally, rivers can serve as effective connectors between PCAs (e.g. conserved riverine
corridors) and designating rivers as ecological corridors should be considered in PCA
network alternatives.?%”

v Include the banks, bed and surface/ground water body in the defined area - the
geographic area should include banks and shorelines, bed (and substrate) and water body,
including connected aquifers.

e For rivers, this should include the full width of the river, rather than only one bank or the
river centre-line.

e For lakes and other wetlands, the full extent of the water body and shores should be
included.

¢ Recognising this may not always be possible, if only a portion of a water body is included,
prioritise ecologically meaningful units. An example would be protecting fish breeding
areas along the shores of a large lake.

v Include riparian and floodplain buffers. River, lake and wetland edges should ideally not
be used to define PCA boundaries, because this omits important and connected habitats
such as riparian wetlands and neglects the ecological value of longitudinal, lateral and
vertical connectivity. For example, floodplain areas provide critical groundwater recharge
zones that temporarily store floodwaters and sustain river flows during dry seasons and
periods. Instead consider the following:
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Moving away from using rivers as PCA
geographic boundaries.

Using rivers as boundaries means in practice that
often only one bank is included in protection, thus
exposing the river to the risk of interference,
fragmentation and pollution, and omitting protection
of important connected habitats such as migratory
corridors and riparian wetlands and floodplains.
Nonetheless, the practice of using rivers as PCA
boundaries is widespread. For example, a study
demonstrated that in Brazil, rivers form nearly half of
all protected area boundaries, totalling nearly 80,000
km.2® The study illustrates one example of Iguacu
National Park in southern Brazil. The red rectangle on
the right highlights the Goncalves Dias River, which is
the eastern park boundary. This corresponds to the
photo in the lower right side of the frame. This
illustrates that rivers that serve as protected area
boundaries can have very different land uses on the
side of the river that is not protected.

Iguacu National Park (Brazil)

¢ In addition to the water body itself, boundaries should consider incorporating riparian
zones. Within these zones, only uses consistent with maintaining habitat quality should be
permitted.

e Buffers can be defined using several methods, including a fixed width approach (e.g. X m
from the bank); using widths appropriate for the landscape position, gradient and type
of inland water feature; or using more advanced and site-specific tools like the Active
River Area tool?* that customises the buffer based on local topography and inundation
potential. The latter approach was used in Mongolia (Case Study 30) to develop a
national-scale delineation of the geographic boundaries of riparian zones in order to
facilitate implementation of a law to designate priority runoff areas as legally protected

from mining and industrial activities.24

¢ |deally a protected or conserved area designed to deliver inland water objectives would
include an entire floodplain, but understanding that may not be feasible, including the
floodplain area in a sustainable use management zone may be another alternative.

e For existing PCAs that are delimited by the edges of a water body, the water body and
its riparian area/floodplain should be integrated into the overall management plan for the
PCA. This can often be integrated into the protected and conserved area’s buffer zone
management regime.

4.2.2 Defining site-specific environmental standards

In addition to having a‘clear definition of the geographical space, inland water ecosystems
within protected area boundaries also need clear ecological boundaries to define the
conditions necessary to maintain their ecological integrity. Therefore, this section outlines
examples for defining environmental standards, with a focus on environmental flows,
water quality and connectivity.

Environmental standards are not only critical for guiding and adapting allowable uses and
management activities within the PCA, but equally for informing policies and activities outside
of the PCA (in adjacent areas and within the larger basin) with the potential to impact the
resources and values meriting protection (Okefenokee National Wildlife Refuge, Case Study 24

Ideally, the development of environmental standards should occur during the PCA
scoping and planning process in order to be incorporated into the legal instrument
of the PCA designation and to benefit from the feedback and input of a participatory
planning process (see Chapter 5).
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Understanding that the timeline may not allow definition of site-specific environmental
standards for the area before designation and establishment, Table 4.3 outlines a step-wise
approach, starting with articulating a narrative standard, which can be relatively low cost and
accomplished in a short amount of time (months) with targeted consultations, all the way to
site-specific standards which can be costly and require years to complete. These approaches
can be applied in sequence to build from one another as appropriate for the local timeline,
resources and context. A narrative or presumptive standard could readily be incorporated into
the PCA delimitation, design, preliminary zoning and designation, and a prescriptive, site-
specific standard could be developed to inform long-term management.

Example application: Okefenokee National Wildlife Refuge (Case Study 24) is a federally
protected and globally significant wetland located in Georgia, USA. A recent application for a
mining permit and related water withdrawal permit near the border of the refuge prompted the
US Fish and Wildlife Service (the refuge manager) to clarify the dependence of the wetland on
surface and groundwater flows, assert the federal reserved water rights to maintain ecological
flow needs, and serve a notice to the mining company for the potential violation of those
thresholds based on the ground and surface water use plan in the proposed mining lease.

Environmental standards for protected areas

Defined ranges or thresholds for environmental parameters to guide regulations (including
designation), policies and management regarding activities within the PCA as well as
decisions outside of the PCA with the potential to affect the ecological condition within the
PCA.

Here we focus on standards for environmental parameters specific to inland waters (water
quality, environmental flows, connectivity), but the concept also applies more generally (e.g.
light pollution and air quality).

¢ Narrative standards — statements that clearly describe the desired goal for the
environmental parameter.

¢ Presumptive standards — define quantitative limits, ranges or thresholds developed to
be universally applicable in the absence of site-specific information.

Sarus Crane (Antigone
antigone) family feeding in
North Queensland, Australia.
© Brian Callaghan/TNC
Photo Contest 2021
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Table 4.3. Example approaches to include environmental standards in PCA design and designation. The approaches range in
levels of effort and time required, increasing from left to right. Please see Table 6.2 for a list of management interventions that can
be used to support achievement of standards.

Resources for site-
specific policy standards
and management tools

Example narrative policy
standards

Example presumptive
policy standards

Environmental e Limit of 10% maximum ¢ A scenario-based holistic

flows

Connectivity

Water quality

Ex. 1. Specific to inland
water ecosystems:
Waterbodies and their
riparian areas and floodplains
within the PCA shall be
protected and maintained,
including through legislation
and management plans
providing for environmental
flows/water reserves, aquatic
connectivity, and water
quality to support aquatic life
and ecosystem services.

Ex. 2. General, but
inclusive of inland

water ecosystems: An
area having permanent
protection from habitat
conversion and managed
to maintain a state within
which natural ecological
processes are allowed

to proceed with minimal
interference and sustain
functional ecosystems, while
safeguarding traditional and
Indigenous practices and
rights (e.g. VT Act 59)

change (withdrawal or
discharge) from baseline
daily flows to maintain
ecosystem structure and
function.2*

e Water reserve for 90% of
natural flows

approach to environmental
flows assessments for
rivers.2%?

A practical guide to
environmental flows for
policy and planning.2*

A three-level framework
for assessing and
implementing
environmental flows?*

e PCAs shall be maintained
free from aquatic barriers

® For rivers, maintain vertical,
longitudinal and lateral
connectivity measured
by a Connectivity Status
Index (CSI) of >=95%
(note this may also require
restoration and working with
stakeholders upstream or
downstream of the PCA).2%®

Datasets to understand
baseline connectivity
within a current or potential
PCA.2%

Training materials and
example of applying CSI.2#7
Fish passage performance
standards can be
developed for barriers/
dams and incorporate
site-specific hydraulics
(water velocity, depth)

and species-specific
swimming abilities. The
standard is often expressed
as percentage efficiency
(successful passage #/total
population #) and managed
through best technologies
and environmental flow
releases.24:24

Water quality baselines are
dependent on local condition,
however, standards should
consider a seasonal timestep
and maximum and minimum
thresholds for constituents
including dissolved oxygen,
temperature, turbidity, salinity,
nutrients and pH.

Consult with national water
use and quality authority
and use national standards
as available for example:
Aquatic Life Criteria
Standards;

Australia and New Zealand
Guidelines for Marine and
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Chapter 5

Designation and
governance mechanisms

Vjosa Wild River National Park was
declared by the Government of
Albania in 2023 and is the first wild
river National Park in Europe
(Case Study 2). © Ulrika Aberg
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Key messages:

¢ Long-term and effective inland water conservation will depend on a multi-layered
approach with complementary legal and non-legal mechanisms, at nested scales, to
support the integrity of the ecosystem and meet conservation objectives.

e Examples exist of protected areas across all six IUCN management categories that are
contributing to inland water conservation outcomes.

e The opportunity afforded by OECMs to bring in a wider set of mechanisms for
protection is critically important for conservation of inland water systems, given both
the nature of communities dependent upon inland water systems and the particular
challenges these ecosystems face. Seven general questions can help guide the
application of the OECM framework and site-level tool for inland waters.

e Emerging protection mechanisms are being used to meet the specific conservation
needs of inland water areas. These mechanisms include: rights of nature, sacred
and cultural areas, riverine-focused protections, groundwater-supported system
protections, geographically defined environmental flow protections, nature-based
solutions for water and climate, community fish reserves, and transboundary inland
water conservation mechanisms.

¢ National protected and conserved area laws, recognitions, governance and
management will determine whether a given designation is considered a protected
area, OECM, or neither for inland water ecosystems in any given country.

¢ Area-based inland water conservation can be achieved through any governance type:
governance by government, shared governance, private governance, and governance
by Indigenous peoples and local communities.

In the following sections, we describe a number of area-based designation and governance
approaches that can support the conservation of biodiversity and ecosystem services in inland
waters. While attention to PCAs has often focused on designation and management of either
terrestrial or marine protected areas, there are many sites that protect inland water ecosystems
and dependent biodiversity. We include guidance on where these are likely to fall along the
spectrum of protected and conserved areas as defined by IUCN and CBD. Ultimately, the label
applied to them is less important than how effective they are in achieving conservation.

Area-based conservation is defined by three criteria: how sites are designated, managed and
governed. Designation ranges from informal approaches, such as local community decisions, to
national and international mechanisms; several can apply to any site. Here we look particularly
at protected areas and other effective area-based conservation measures (OECMs), referred to
together as protected and conserved areas, or PCAs. Management approaches across PCAs
vary, depending on circumstances. Just as important are the variety of ways in which areas

are governed. This is perhaps where attitudes are changing fastest, with top-down, state-
controlled areas gradually being replaced by a wider variety of areas governed by Indigenous
peoples, local communities, private individuals or various trusts and companies, or through
shared governance.
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5.1 Area-based conservation
in inland waters

Conservation draws on a range of different approaches, for instance:

Laws and policies that seek to impose changes at a national or regional level, such as blanket
protection of particular rare species such as the sturgeon, closed fishing seasons to protect
breeding fish or waterbirds, or application of the Water Directive in the European Union.

Area-based conservation measures that are applied within agreed geographic boundaries, such
as freshwater nature reserves, EU nitrate exclusion zones, etc. Some but not all of these may
be recognised as protected areas or other effective area-based conservation measures.

Management actions, including restoration, applied site-by-site, often on a voluntary basis.
Voluntary fishing agreements on a single river, coastal mangrove restoration and dam removal
are all part of these management approaches.

The current report is aimed primarily at explaining many aspects of the second approach.

Area-based conservation approaches have some obvious strengths, namely the ability, at
least in theory, to control what happens within a discrete parcel of land or water and to aim
management primarily towards the conservation of biodiversity and other ecosystem services.
Such areas are not ever completely isolated from the rest of the world and are affected by what
happens beyond their boundaries. This is particularly true in many inland waters in relation to
terrestrial and airborne pollution, dams and weirs, runoff of fine sediments, solid waste/plastic,
deforestation, land use change, water abstraction (e.g. from upstream aquifers), culverts,
channelisation, embankments, etc.25° And it is doubly so when an area-based approach

is part of a wider ecosystem, such as a portion of a lake or estuary, or a section of a river
where actions in the rest of the basin — particularly upstream, including subterranean aquifers
connected to downstream rivers and lakes — can be a dominant factor in success or failure.

As introduced in Chapters 1 to 4, no area-based approaches can or should exist

in isolation, so planning for inland water conservation needs to take a broad
perspective, drawing on landscape and aquascape approaches. This means working
with multiple stakeholders, trading off different needs and wants, operating with at least a
measure of consensus, and layering conservation and management interventions. The whole
system sits in the context of a policy and legal environment that largely defines what is possible.
Area-based approaches have moved a long way from early, often local, nature reserves where
an individual pond or small lake was set aside for nature without much consideration of what
was happening beyond the area’s border.

To illustrate the diversity of mechanisms and approaches that are being employed around the
world, we provide more than forty cases throughout the report and in Appendix 1. The case
studies are representative of different:

e Geographies: Including dozens of countries across six continents.

¢ Designation and management focus: Even if inland waters occur in protected areas they
have often not been well considered in design or planning and not prioritised in management.
A survey of PA managers in a well-resourced area, the Tennessee-Cumberland Basin in the
USA, found that most PAs have fewer resources dedicated to freshwater conservation and
management than to other activities, and some completely lacked resources for freshwater
management.?*! Opportunities for management and restoration depend partly on whether the
whole or most of the focal habitat is within the PCA.

Scales: Range from transboundary protections like the 5-country Mura-Drava-Danube Rivers
biosphere reserve and whole-lake ecosystems, to small, individual wetlands protected to
conserve critical stopover habitat for bird migration, to river reaches to conserve discrete
habitats for highly range-limited species.

Governance types: Range from national and state governments to various forms of
shared governance, private governance and governance by Indigenous peoples and local
communities.
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¢ Mechanisms: Include well-established protected area types like national parks and emerging
mechanisms like riverine reserves and rights-of-rivers, in addition to potential OECMs,

including some Ramsar sites.

Inland water ecosystem types: Include lakes, pools, springs, wetlands, peatlands, fresh,

brackish, headwaters to large rivers, including groundwater-dependent ecosystems.

Biodiversity conservation objectives: Range from whole ecosystems and swimways to

species at risk and dependent on inland water ecosystems, from megafauna like hippos,
crocodiles, pink river dolphins and giant otters, to migratory and wading birds, aquatic
macro-invertebrates including freshwater mussels, endemic lake fishes, migratory fishes and

freshwater turtles.

e Ecosystem services: Include carbon sequestration, water provisioning, community fisheries,
drought and flood-risk reduction and related climate mitigation and adaptation, cultural and

spiritual services.

Cases for area-based conservation initiatives are referenced throughout the text in green boxes
and included in Appendix 1 including a look-up table and compendium. A brief summary table

is included below for quick reference (Table 5.1).

Table 5.1. Summary table of case studies of area-based conservation mechanisms embedded in the text

and further in Appendix 1

Management
objectives

Designation type or
management mechanisms

Areas that meet the IUCN/CBD definitions of protected areas

Conservation IUCN Category la protected areas

Prek Toal Core Area, strictly protected part of Tonle
Sap Biosphere Reserve (Cambodia)

IUCN Category Ib protected areas

Fossil Springs Wilderness (USA)

IUCN Category Il protected areas

Vjosa River National Park (Albania)

IUCN Category Il protected areas

Gachedili Canyon Natural Monument (Georgia)

IUCN Category IV protected areas

Laguna Torca (Chile)

IUCN Category V protected areas

Zones humides de ‘I’Onilahy (Madagascar)

IUCN Category VI protected areas

Pacaya-Samiria (Peru)

Indigenous Protected Areas (not an
official IUCN definition)

Areas designated under international conventions

Paraku (Lake Gregory, WA, Australia), Toogimbie
(NSW, Australia)

Conservation UNESCO natural World Heritage sites

lvindo River World Heritage Site (Gabon), Rio
Abiseo National Park (Peru), Okavango Delta
(Botswana)

UNESCO Biosphere reserve

Mura River Biosphere Reserve (Slovenia)

Ramsar sites

Other area-based approaches

Bita River (Colombia)

Conservation Species-specific reserves

Upper Yangtse Fish Reserve (China)

River reserves

Sarapiqui River (Costa Rica), Riverine Reserves
(Spain)

Seasonal wetland and floodplain reserve

Kadwa Kosi Floodplains (India)

Rights of Nature/ Rights of Rivers

Rio Atrato (Colombia)

Water reserve

San Pedro Mezquital Environmental Water Reserve,
Mexico
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Designation type or
management mechanisms

ICCAs - territories and areas conserved
by Indigenous peoples and local
communities

Fish River (Australia)

General IP&LC lands, waters and
territories

Great Bear Rainforest (Canada)

Provisioning/
regulating services

Source water protection areas

Rwenzori Mountains National Park (Uganda); Water
Protection Areas (Ecuador)

Carbon capture areas, biodiversity offset,
e.g. peatland

Mawas Peatlands (Indonesia)

Aquifer recharge area

Susupe Wetland (Northern Mariana Islands); San
Pedro River (USA)

Fisheries reserves

Mae Ngao River Community Reserves (Thailand);
Lake Tanganyika (Africa),

Riparian protection areas (water quality)

Mongolia Active River Areas Riparian zones

Coastal marshland as storm protection

Biloxi Marsh, Louisiana (United States)

Protected floodplains

Dyfi Valley Biosphere Reserve (Wales, UK)

Area-based pollution control (e.g. nitrate
exclusion zones)

Rio Muelas River Reserve (Spain)

Cultural services

Cultural heritage areas

Krupa River (Croatia)

Sacred lakes, pools, springs and wells

Mai Pokhari (Nepal)

Sacred rivers

River Ganges, India

Connectivity

Migratory swimways

Parnu River (Estonia)

Free-flowing rivers or river stretches

Upper Delaware River (United States)

Climate corridors

Wild and Scenic Rivers, Oregon (United States)

‘Stepping stones’ (stopover sites) for
migratory birds

Laguna Mar Chiquita (Argentina) freshwater part of
WHSRN

Recreation

Recreational fishing rivers

Onon River (Mongolia)

Wetland/game hunting reserve

Parker River (United States)

Artificial recreational lakes

North Creek Wetland, Colonel Samuel Smith Park
(Canada)

Natural recreational lakes

Isojarvi National Park (Finland)

Military/Defence

Military buffer zones

Hero River, reflooded wetlands, north of Kyiv
(Ukraine)
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5.2 IUCN protected areas

Protected areas — variously called national parks, nature reserves, wildlife reserves, wilderness
areas and other terms — are a conservation approach with defined priorities and restrictions in
terms of management objectives, but within these boundaries there is a great deal of flexibility
regarding how these objectives are achieved. There are, confusingly, two internationally
recognised definitions of a protected area:

The Conventional on Biological Diversity definition of a protected area: “a
geographically defined area which is designated or regulated and managed to achieve specific
conservation objectives.”

The IUCN definition of a protected area: “A clearly defined geographical space, recognised,
dedicated and managed, through legal or other effective means, to achieve the long-term
conservation of nature with associated ecosystem services and cultural values.”

In practice, the CBD takes into consideration much of the additional detail contained within the
IUCN definition. Each word and phrase in the IUCN definition has been carefully explained.?5?
Of relevance in an inland water context:

e A protected area is area-based, with clear geographic boundaries, but sometimes these
boundaries may shift through natural processes. For instance, if a protected area is
protecting a river system or, less ideally, has a river as a boundary, the precise position of the
banks may alter considerably over time. Kaziranga National Park in Assam, India, is bounded
by the Brahmaputra River, which can shift its banks by up to a mile or more, but the bank
is always the boundary. As already discussed, this guidance strongly recommends moving
away from the practice of using rivers as boundaries.

* Protected areas do not have to be defined under law, although most are. Those under private
or community management can be listed on the World Database on Protected Areas as long
as the government reports them and the objectives, management and governance are strong
enough to meet the protected area definition. Community freshwater reserves and sacred
lakes and springs are some inland water examples.

e Nature is listed as the main aim rather than biodiversity. This is deliberate, to include
geodiversity and in reflection of the fact that within many Indigenous territories and
community conservation areas, the understanding of nature is more holistic than the
technical definition of biodiversity as composed of ecosystems, species and intra-species
genetic variation.

Both the CBD and IUCN definitions specify the primary objective of nature conservation. IUCN
goes further, with an accompanying principle: “For IUCN, only those areas where the main
objective is conserving nature can be considered protected areas; this can include many areas
with other goals as well, at the same level, but in the case of confiict, nature conservation

will be the priority.”?5® But there are a range of different ways in which this objective can be
achieved, summarised in the management categories, which are recognised by both the CBD
and IUCN.
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Table 5.2. Examples of inland water protected areas in different IUCN management categories

la Strict nature Strictly protected for biodiversity and also possibly geological/ geomorphological features,
reserve where human visitation, use and impacts are controlled and limited to ensure protection of the

conservation values. (Prek Toal Core Area, Tonle Sap Biosphere Reserve)

Ib Wilderness area Usually, large unmodified or slightly modified areas, retaining their natural character and
influence, without permanent or significant human habitation, protected and managed to
preserve their natural condition (Fossil Springs Wilderness, Case Study 1)

Il National park Large natural or near-natural areas protecting large-scale ecological processes with
characteristic species and ecosystems, which can also have environmentally and culturally
compatible spiritual, scientific, educational, recreational and visitor opportunities. (Vjosa Wild
River National Park, Case Study 2)

1} Natural Areas set aside to protect a specific natural monument, which can be a landform, sea mount,

monument or marine cavern, geological feature such as a cave, or a living feature such as an ancient grove
feature (Gachedili Canyon Natural Monument, Case Study 3)

\Y Habitat/species Areas to protect particular species or habitats, where management reflects this priority. This
management could include designated critical habitat areas under the jurisdiction of an endangered species
area act. Many will need regular, active interventions to meet the needs of particular species or

habitats, but this is not a requirement of the category (Laguna Torca, Case Study 4)

Vv Protected Where the interaction of people and nature over time has produced a distinct character with
landscape or significant ecological, biological, cultural and scenic value: and where safeguarding the integrity
seascape of this interaction is vital to protecting and sustaining the area and its associated nature

conservation and other values. (Zones humides de I’Onilahy, Ca: y 5)
A Protected areas Areas which conserve ecosystems, together with associated cultural values and traditional

with sustainable
use of natural
resources

natural resource management systems. Generally large, mainly in a natural condition, with a
proportion under sustainable natural resource management and where low-level non-industrial
natural resource use compatible with nature conservation is seen as one of the main aims.

(Pacaya-Samiria, Case Study 6)

Note that the names are indicative only and often confusing; for instance, ‘national parks’ exist
in every category and indeed some are not protected areas at all in a global sense; for instance,
the Mall in Washington DC is managed by the US National Park Service.

To aid in categorisation, assignment guidelines have been developed,?** along with guidance
and best practice for privately protected areas.?® 2% The system of IUCN categories is
explained, defended and promoted through instruments like the CBD. IUCN WCPA supports
governments with application of the definition and categories. The categories determine the
way countries designate and manage huge areas critical to global conservation efforts.

IUCN applies the definition and categories alongside a series of principles, approved by the
IUCN World Conservation Congress in 2012. While all management categories make a
contribution to conservation, not all categories are equally useful in every situation
and management must be tailored to the individual situation. A diversity of management
approaches is desirable and should be encouraged, as it reflects the many ways in which
communities around the world have expressed the universal value of the protected area
concept. And importantly, the definition and categories of protected areas should not be used
as an excuse for dispossessing people of their lands, waters or dependent rights.257

Of particular relevance, and widely misunderstood, is the 75 per cent rule.?5® This advises
that up to a quarter of a protected area can be used for purposes other than conservation as
long as this doesn’t interfere with conservation objectives. Introduced originally to avoid
the relocation of existing settlements in large protected areas, or tourist infrastructure within
national parks, this also has relevance, for instance, for existing aquaculture projects, fishery
operations, tourist use, and lakeside settlement in protected areas. A quarter is a maximum,
and this applies predominantly to existing activities rather than new ones. It is not an open
invitation to develop a quarter of any protected area, and in most cases less area would be
used. Further, some uses, regardless of their direct development footprint, could have far
reaching impacts that would inherently interfere with inland water conservation objectives,
especially those that impact connectivity, water quality or environmental flows.
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These ‘rules’ are all voluntary; the Convention on Biological Diversity is not legally binding and Smallmouth buffalo. © David
IUCN has no legal power over governments. However, those governments that sign up to the Herasimtschuk / Freshwaters
CBD and are members of IUCN are generally expected to follow these agreements. llustrated

5.3 Other effective area-based
conservation measures

Other effective area-based conservation measures (OECMSs) recognise area-based interventions
that provide effective conservation of biodiversity outside of protected areas. They are defined
by the CBD in Decision 14/8 as:2%®

“A geographically defined area other than a Protected Area, which is governed and managed
in ways that achieve positive and sustained long-term outcomes for the in situ conservation
of biodiversity with associated ecosystem functions and services and where applicable,
cultural, spiritual, socio-economic, and other locally relevant values.”

Under the KM-GBF, parties reaffirmed the role of OECMs as a mechanism to complement the
use of protected areas in achieving Target 3.2%° They include sites without a particular focus on
biodiversity conservation but where management nevertheless supports biodiversity. OECMs
must demonstrate that they are delivering long-term conservation of important biodiversity
and are achieving the same level of in situ or whole ecosystem biodiversity conservation as
protected areas. Identification, reporting, monitoring and strengthening of OECMs can be
conducted by governments, organisations, Indigenous peoples, local communities or other
actors. OECMs provide an opportunity to increase recognition and support for de facto long-
term conservation that takes place outside of traditional protected areas.?6!

In this section, we present current thinking on how and where OECMs may apply within the
context of conserving inland water ecosystems and biodiversity. There are several potential
types of OECMs that offer protection to inland waters but have not yet been recognised in
official national documentation of protected area systems. Recognition as an OECM may allow
for an area to receive resources for long-term maintenance and also provide additional security
against management changes or degradation. Experience with OECMs remains limited.
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Key resources on OECMs

¢ IUCN OECM good practice guidance (2024): https://iucn.org/our-union/commissions/world-
commission-protected-areas/our-work/wcpa-publications/iucn-wcpa-good

¢ |[UCN OECM site-level identification tool (2023): https://www.iucn.org/story/202308/site-level-
tool-identifying-other-effective-area-based-conservation-measures-oecms
Criterion 1: The site is not a protected area
Criterion 2: There is a reasonable likelihood that the site supports important biodiversity
values
Criterion 3: The site is a geographically defined area
Criterion 4: The site is confirmed to support important biodiversity values
Criterion 5: Institutions or mechanisms exist to govern the site
Criterion 6: Governance and management of the site achieve or are expected to achieve in
situ conservation of important biodiversity values
Criterion 7: In situ conservation of important biodiversity values is expected to be long-term
Criterion 8: Governance and management arrangements address equity considerations

e CBD 2018 decision on OECMs: https://www.cbd.int/doc/decisions/cop-14/cop-14-dec-08-
en.pdf 262

¢ FAO OECM marine fisheries guidance (inland water guidance in development): https://www.
fao.org/3/cc3307en/cc3307en.pdf

¢ World Database on OECMs: https://www.protectedplanet.net/en/thematic-areas/
oecms?tab=0OECMs

5.3.1 Considerations in applying the OECM framework to inland
waters

The opportunity afforded by OECMs to bring in a wider set of mechanisms for protection

is critically important for conservation of inland water systems, given both the nature of
communities dependent upon inland water systems and the particular challenges these
ecosystems face.?6® Recognising those areas that are delivering inland water biodiversity
outcomes as OECMs also offers potential to deliver resources and credibility to management
interventions that:

e complement conventional PAs, which we know are inadequate on their own for conserving
inland water ecosystems

e are equivalent in conservation outcomes to protected areas
e are focused in areas of importance to biodiversity

¢ can fill management gaps within basins, since protection of whole basins outright is rarely
practical or achievable (see Chapter 2)

¢ in many cases the management approach of OECMs aligns more closely with how inland
water ecosystems are effectively managed in many parts of the world, from the ground up.

While the understanding and implementation of OECMs are still evolving, there are several
resources that can be useful in identifying inland water-related OECMs (Box 5.1). Importantly
these include an OECM site-level identification tool with a three-step screening approach
(screening, consent, and full assessment),2%* and the IUCN OECM Good Practice guidance.?6®

Here we share seven general questions to guide the application of the OECM framework and
site-level tool for inland waters, referencing the eight criteria (Box 5.1):

1. Does the site make a significant contribution to the conservation of inland water
biodiversity? All inland waters support biodiversity, but not all areas will be equally
important. A critical step in determining whether the area should be recognised as an
OECM is assessing the significance of its contribution to the conservation of
biodiversity.?%® This can include importance at the global, national or sub-national levels.?%”
All sites being considered should be reviewed. For more guidance, criteria 2 and 4 in the
site-level identification tool?%® and Chapter 3 of this report outline additional considerations
and data sources to identify areas of particular importance. It will be important, when
evaluating areas as potential OECMs, to assess and understand and record what
biodiversity value is being conserved and how that outcome is being measured/
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evaluated. Areas can be managed for water-related services, like source water protection,
but may not deliver long-term in situ inland water biodiversity conservation, as required

to be recognised as an OECM.?®® In principle, an area of land being managed to produce
water-related services could qualify as an OECM based on terrestrial biodiversity outcomes
but not inland water biodiversity outcomes. For OECMs to reach their potential for delivering
inland water conservation, we need to ensure that meaningful and measurable biodiversity
outcomes are being generated.

. With the basin context in mind, is the management approach likely to deliver
effective conservation of biodiversity over the long term? As described in Chapter

2, the conservation of inland water biodiversity is often more complex than that found in
other realms. The health of a river, lake or other wetland depends in part on the condition of
upstream lands and waters, as well as on upstream and downstream aquatic connectivity.

. The condition and threats should be reviewed to understand the extent that the

management approach can deliver effective conservation of the inland water’s
biodiversity value over the long term. Criterion 6 of the site-level identification tool and
Chapter 4 serve as references for data sources to characterise basin condition and threats.
The connected nature of inland water ecosystems inevitably limits OECMs — and PAs — from
preventing all threats to biodiversity. Because OECMs are evaluated on their outcomes (a
higher bar than is applied to PAs, which are classified based on intent rather than outcome),
the conservation community will need to come to consensus about how to apply criteria
around management and conservation effectiveness (see Chapter 6).

Have the governing bodies, Indigenous peoples and local communities, and

as applicable, stakeholders and rightsholders, given consent and do the
arrangements address equity considerations? For areas that include inland water
resources, Chapter 3 outlines the questions, considerations and outreach that should be
included to ensure full consideration of the linkages between the site being assessed, the
management approach, and the relationship to water-related rights and resources. Further,
OECMs hold real potential for conserving inland water ecosystems - or at least
some elements of them - via local governance and stewardship.

If the OECM is focused on terrestrial or marine biodiversity values, does the
management approach also provide a net gain for inland waters? For areas that
contribute to terrestrial or marine biodiversity conservation, management approaches
within these areas should be comprehensively evaluated to assess their impacts (positive
or negative) on inland water biodiversity, including downstream. An area that is managed in
a way that benefits one set of biodiversity values and ecosystems, to the severe detriment
of another set, is unlikely to qualify as an OECM.?” Biodiversity values of a site should be
assessed comprehensively rather than opportunistically.

. When do managed inland water areas qualify as OECMs? In general, areas managed
for extractive or industrial exploitation of natural resources are unlikely to meet the criteria
for OECMs. Depending on their management, these areas may support delivery of other
aspects of the CBD KM-GBF, often referred to as ‘the other 70 per cent’ (e.g. Target 10).
Sites where development or management activities are low impact and non-extractive
may qualify as an OECM, for example community fish reserves [Field Study 3 Mae Ngao
Community Fish Reserve], so long as the management of the site is maintaining important
biodiversity values, can address reasonably foreseeable threats, and meets the site-level
criteria.?™

. Are sites listed under the Convention on Wetlands (Ramsar sites) considered
protected areas in your geography? While many Ramsar sites will meet the OECM
site-level identification criteria to qualify as OECMs, there will be exceptions. Exceptions
could include countries where local legislation recognises Ramsar sites as protected areas,
as PAs do not qualify as OECMs (criterion 1 in the site-level identification tool). Additional
exceptions include sites without a clearly defined geographical area and areas where
governance and/or management are not maintaining important biodiversity values.?”? Given
potential complexities, it is recommended that the national legal framework (laws and
regulations) is assessed to determine whether Ramsar sites are recognised as protected
areas. If they are not, assess sites either individually, or in aggregate, using the steps

and criteria in the OECM site-level identification tool (see Section 5.4.1). For example,
Colombia went through a national OECM process and reclassified their Ramsar sites as a
“complementary conservation strategy” (CCS), which is equivalent to an OECM. In 2018, a
tributary of the Orinoco River, the Bita River, in Colombia, was designated as a Ramsar site
and is now recognised as an OECM (Field Study 4).
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Field study 3

An illustrative application of the site-level

tool for identifying OECMs,

Mae Ngao Community Fish Reserve, Thailand

Background. Over the last three decades, Indigenous
P’ganaw (Karen) communities along the Mae Ngao River
have established a network of more than 50 no-take
community fish reserves ranging between 0.2 and 2 km in
length. The communities were unified in their opposition to
a national park designation, clear that their primary goal is
the maintenance and augmentation of subsistence fisheries,
with conservation a secondary goal. Communities delineate
the boundaries of the no-take zones, develop and enforce
penalties for non-compliance and in some cases sell
licences for catch and release recreational angling. Relative
to sites outside of the reserves, the managed areas contain
27 per cent more fish species, 124 per cent higher density
and more than 2,000 per cent greater fish biomass (see
Appendix 1, Case 35, for full study and references).

lllustrative application of the site-level tool for OECMs.
As an illustrative desktop example, this site has the potential
to qualify as an OECM based on the information available. It
is outside a recognised protected area (criterion 1); shows
reasonable likelihood of supporting biodiversity values, in
particular for species spawning and breeding aggregations
and for ecological connectivity as part of a network of sites
(criterion 2); the reserves have clear boundaries (criterion 3);
peer-reviewed scientific studies confirm that they support

important biodiversity values (criterion 4); mechanisms exist
to govern and manage the site (criterion 5); and there is
potential that the management arrangements address
equity with the role of Indigenous-led governance and
management.

Critically, the site does not yet meet the required step of
consent for full assessment. Understanding that the
communities did not support a national park, they may also
not see value or be interested in giving consent for an
OECM full assessment. In addition, the fisheries reserve
management may not prevent foreseeable threats to the
site, like upstream hydropower dams, that would impact the
ability to achieve in situ conservation of important
biodiversity values (criterion 7). As noted above, an inability
to protect against all external threats may be an unrealistic
bar for potential inland water OECMSs, though the likelihood
of threats to impair long-term biodiversity conservation
should be evaluated and weighed. Interestingly, recognition
as an OECM could potentially support the rationale for
avoidance and/or mitigation of future upstream
development proposals.

This example is shared for illustrative purposes only and
is not intended to represent an actual assessment or its
results, in part or in full.

Community fish reserves across rivers in the Salween River basin , including the Mae Ngao River, in
Thailand have demostrated clear benefits for fish biodiversity and abundance. © Aaron Koning
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5.3.2 Potential types of inland water-related OECMs

Assessments of potential OECMs should be undertaken on a case-by-case basis, with
assistance of the OECM site-level identification tool and good practice guidance.?”® Below is a
list of designations or management mechanisms that could be OECMs and relevant to inland
water conservation.?”* Whether or not a site will qualify as an OECM will be determined
in part by whether there are important biodiversity values associated with the site,
and the effectiveness of the management approach in maintaining those values.?s
Most of the examples outlined below could be OECMs, could sometimes be protected areas
and might in other circumstances be neither.

e Areas designated under international conventions or programmes and which are not also
deemed to be protected areas (such as UNESCO Biosphere reserve buffers or transition
zones, or some Ramsar sites). For instance, in the WDPA, South Africa has reported Marico
Biosphere Reserve as an OECM. Similarly, Morocco has reported as an OECM Oued
Cheibeka, a Ramsar site and biological and ecological interest site, which is managed by the
national government.

e Area-based conservation approaches such as river reserves, seasonal wetland and floodplain
reserves, and rights of nature/rivers areas, where these are not designated as protected areas
(for more information, see Section 5.5).

¢ Indigenous peoples and local communities’ territories such as Indigenous and Community
Conserved areas. While some of these are considered by the people concerned as full protected
areas, OECMs offer a separate option if this is undesirable (for instance, some national
legislation insists no settlements within protected areas). Indigenous territories were expected
to be the largest ‘type’ of OECM, although in practice this has not been the case so far.

® Provisioning, regulating or supporting area-based approaches such as source water
protection areas, government-mandated riparian strips, water reserves, carbon capture
areas, aquifer recharge areas, fisheries reserves, coastal marshlands as stormwater
protection areas, protected floodplains, and area-based pollution controls (e.g. some nitrate
exclusion zones), if there are biodiversity conservation outcomes (for more information, see
Section 5.5). Many permanent fisheries reserves are likely to qualify as OECMs, while a small
proportion may be PAs.

e Cultural or faith-based areas such as sacred rivers, lakes, pools, springs and wells, and
important cultural sites in rivers.

e Connectivity area-based approaches such as migratory swimways, designated river
corridors, free-flowing rivers or river stretches, climate corridors, and stopover sites for
migratory species.

e Recreational sites such as natural lakes and rivers with recreational fishing and boating,
and wetland/game hunting reserves.

¢ Military areas and buffer zones that have co-benefits for inland water biodiversity conservation.
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5.4 International designations

5.4.1 Wetlands of International Importance (Ramsar sites)

The Convention on Wetlands, formally called the Convention on Wetlands of International
Importance Especially as Waterfowl Habitat, was signed in Ramsar, Iran in 1971, the first
modern intergovernmental treaty focused on the conservation and sustainable use of natural
resources. The Convention on Wetlands was not adopted under the United Nations, but as

an independent agreement among governments. There are currently 172 Contracting Parties
to the Convention. The Conference of the Contracting Parties (COP), the decision-making

body of the Convention, meets every three years. The Convention Secretariat is based at the
headquarters of the International Union for Conservation of Nature (IUCN) in Gland, Switzerland.

While development of the Convention was strongly driven by an interest in and concern for
waterfowl, the wider importance and benefits of wetlands are clearly stated already in the short
preamble of the convention text. The Convention’s mission is “the conservation and wise use of
all wetlands through local and national actions and international cooperation, as a contribution
towards achieving sustainable development throughout the world.” The Convention has

three main pillars: the designation and management of wetlands of international importance,
supplemented by the establishment of wetlands nature reserves; the wise (sustainable) use of
all wetlands; and an international cooperation requirement, especially in the case of a wetland
or water system extending over the territories of more than one party.

Article 1(1) of the Convention on Wetlands defines wetlands broadly: “areas of marsh, fen,
peat, and or water, whether natural or artificial, permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, including areas of marine water the depth of which at
low tide does not exceed six metres.” The Convention’s classification system of wetland types
encompasses marine and coastal, inland, and human-made wetlands, further subdivided into
42 wetland types.

Under Article 3(3) of the Convention, Parties commit to pursuing wise use of wetlands
throughout their territory. ‘Wise use’ is defined as “the maintenance of their ecological
character, achieved through the implementation of ecosystem approaches, within the context
of sustainable development.”

The Convention produces large amounts of guidance relating to conservation and sustainable
management of wetlands, along with assessment of the status of wetlands and their
biodiversity, and policy recommendations.

Per Article 2(1), each Party must designate suitable wetlands for inclusion in the Convention’s
List of “Wetlands of International Importance,” also referred to as Ramsar sites.?”® Each
Contracting Party needs to propose at least one Ramsar site when joining the Convention
and most list more; there are currently over 2,500, covering more than 2.5 million km2, an
area larger than Mexico. Listed sites may incorporate riparian and coastal zones adjacent to
wetlands — so Ramsar sites can include free-flowing rivers and their floodplains, or lakes and
springs and surrounding vegetation. Ramsar sites are selected on the basis of one or more of
nine criteria, all of which refer to their ecological importance. Article 3(1), moreover, requires
Parties to formulate and implement their planning so as to promote the conservation
of Ramsar sites.

Relationship between the CBD and the Convention on Wetlands

The CBD and the Convention on Wetlands have been collaborating since 1998. They
have entered into five joint work plans and a draft of the sixth iteration for 2024-2030
has been prepared to support the KM-GBF and all Ramsar resolutions, recognising the
Convention on Wetland’s broad definition of wetlands. The plan foresees activities for
Parties to each Convention (e.g. establishment and maintenance of well-connected
ecologically representative systems of protected wetland ecosystems, considering the
wider catchment scale; as well as consideration of sacred and IP&LCs’ lands and
waters in environmental impact assessments); for the two Conventions’ bodies (e.g.
design of guidance and tools to improve representativeness and extent of wetland
protected areas and wetlands of international importance); and for the two Secretariats
(e.g. mapping goals and targets of the two Conventions in national reporting templates).
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The Convention has devised processes for managing changes — good or bad — in ecological
character, which may include monitoring missions. Sites may be added to the Montreux
Record, a list of Ramsar sites at risk from technological developments, pollution or other
human interference, such that changes in their ecological character can be seen or are expected.

In addition, Ramsar sites may be deleted from the List or have their boundaries
changed on the basis of “urgent national interests” (Article 2(5)). The Party in question must
inform the Secretariat and “should as far as possible compensate for any loss of wetland
resources, in particular by creating additional nature reserves for the protection, either in

the same area or elsewhere, of an adequate portion of the original habitat” (Article 4(2)).

The expression ‘should’ weakens this compensatory approach, which then becomes a soft
recommendation rather than a strict requirement.?””

Deletion and boundary variation prerogatives mean that Parties may exclude areas from
protection coverage under the Convention, even if those areas have high conservation
value.2"82™ This becomes significant under climate change when some countries face reduced
flows. The degree of formal protection given to Ramsar sites is left up to the government
concerned. Moreover, despite the requirement for Ramsar sites to be precisely described, their
boundaries are often poorly defined, although this is currently being addressed.

Article 5 of the Convention requires Parties to consult with each other on implementation. This
is particularly important for shared water systems and wetlands extending over the territories of
more than one state.

There has long been a debate about whether Ramsar listing automatically means that a

site is a protected area in the sense recognised by the CBD and IUCN. The priority of “wise
use” as a management objective is markedly different from IUCN’s prioritisation of nature
conservation. However, a commitment to maintain ecological character (and because selection
is predominantly based on ecological importance) suggests that the area embodies a strong
commitment to conservation. Many Ramsar sites are located within or overlap with formally
protected areas. In recent years, the Ramsar Secretariat and its scientific committee have
argued for the equivalence of Ramsar sites with protected areas, although some state parties
disagree. The emergence of OECMs has altered the debate and the Secretariat is investigating
whether some Ramsar sites fit better as OECMs. Colombia is already recognising its Ramsar
sites as OECMs. Ultimately, Contracting Parties are sovereign to decide how they will
report Ramsar sites under KM-GBF Target 3.

Central to this discussion is whether there is an effective management plan being applied to
the site. In this respect, “Participatory Environmental Management (PEM)” (Ramsar Convention,
Recommendation VI, 36) is an important tool for management and wise use of wetlands.?°
PEM can help local communities contribute their knowledge of life and conditions in the

areas under consideration and help shape the management plan and its implementation.

The development of the Nosivolo River in Madagascar as a Ramsar site (and, subsequently,

a protected area) was strongly based on the principle of complete engagement of the local
communities, and this proved very successful (Luciano Andriamaro, pers. comm.).

Enforcement of Ramsar site obligations through adjudication

In the San Juan River Cases (Costa Rica v. Nicaragua), common solutions with Nicaragua”.?®! The Court also
both parties invoked the Convention on Wetlands, in stated: “The presence of Ramsar protected sites
alleging harm to Ramsar sites; and, in issuing its heightens the risk of significant damage because it
decisions, the International Court of Justice (ICJ) explicitly =~ denotes that the receiving environment is particularly
relied on the Ramsar status of the two wetlands at stake, sensitive”.

underscoring and unpacking Convention obligations.
These decisions highlight the duty to cooperate in Article
5 of the Convention, as well as the role of the Secretariat
in the monitoring of the affected areas. The evidence
presented and considered in this case included a 2010
Mission Report by the Ramsar Secretariat. The Court also
authorised Costa Rica to adopt measures aimed at
avoiding irreparable harm to a designated wetland; and
required that country, in so doing, to consult with the
Ramsar Secretariat and “use its best endeavours to find

This case study illustrates how Ramsar state obligations
might be enforced at the international level, but the same
precedent is also an indication that Convention
effectiveness might be pursued by interested actors in
domestic courts — for example, to hold states accountable
to a general obligation to protect a healthy environment
(see Chapter 3 on equity, inclusion and human rights); or,
where international treaties have national legislation, to
enforce compliance with Article 3(1).
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Field study 4

A basin-scale Ramsar site and OECM

Bita River, Colombia

As a tributary of the Orinoco River originating in Colombia’s
Llanos high plains, the Bita River meanders for 510 km
within a basin of 825,000 ha.?®2 The Bita River basin is
recognised as a high priority area for conservation due to its
rich biodiversity and relatively good conservation condition.

In 2014, the Alliance for the Protection of the Bita River was
formed by government entities and civil society with a
mission to develop a strategy to protect the river. The
Alliance drew on systems thinking and a decision-making
framework developed by communities, local entities and
government. It serves as a model in its engagement of
fishers, farmers, companies, scientists and citizens to
collaboratively identify priorities, understand relationships
and implement conservation actions.

Analyses funded through the Tropical Forest Conservation
Act identified the Bita River to be important for conservation.
Conservation values include biodiversity, forest and wetland
habitat, culture, community livelihoods reliant on tourism,
and recreational activities, like bird watching and fishing.
Connectivity is critical to the movement of the Bita River’s
species such as migratory fish, turtles, crocodiles, river
dolphins, jaguars, tapirs and otters, among many others.

An assessment of the costs and benefits of alternative river
protection mechanisms was conducted using biological
surveys, gap analysis, as well as participatory system
dynamics modelling and scenario building.2832%4 Analyses
led to recommendations for a Ramsar designation, a tiered
conservation approach (i.e. conservation, restoration,

production zones), and development of management plans,
conservation agreements and private reserves to balance
conservation with sustainable use.

As a result, the Bita River Basin Wetlands Complex was
added to the Ramsar List of Wetlands of International
Importance in 2018. It is the largest Ramsar site in
Colombia, and globally one of the first to protect an entire
free-flowing river, including the mainstem and contributing
basins. Along with protection of the riverine system, the site
aims to maintain its free-flowing status and preserve
biodiversity and ecosystem services. Biodiversity is
threatened by land use conversion, ranching, agricultural
runoff, over-harvested fisheries/forests, infrastructure
development, tourism and climate change.

The government of Colombia considers the Bita River Ramsar
site one of its “Complementary Conservation Strategies”
(CCSs), which are an OECM equivalent. Colombian CCSs
aim to deliver on biodiversity conservation objectives by
contributing to the connectivity of the National System of
Protected Areas (SINAP), and in allowing for diverse local
and regional governance systems across the country.

After designation, a 228,000-ha ecological corridor was
created within the Ramsar site to connect stretches of the
river supporting wildlife movement and migration. By
expanding its national system of protected and conservation
areas, including the Bita Ramsar site, Colombia announced
it has achieved its goal to protect and conserve 30 per cent
of its lands and waters to curb biodiversity loss.

Thanks to the highly connected network of river habitats for feeding and
reproduction, the Bita has one of the best populations of river dolphins
(Inia geoffrensis). © Adriano Gambarini/WWF
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The giant river otter (Pteronura brasiliensis) is endemic to South America
and present in the Bita River ecosystem. As the world’s largest otter,

an adult can reach 1.8 min length and requires habitats with high fish
densities. © R.Isotti, A.Cambone / Homo Ambiens / WWF
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The effectiveness of established Ramsar sites varies significantly. Reports from Ramsar
Contracting Parties suggest both that the average ecological condition of wetlands continues
to deteriorate and that the same trend occurs in many Ramsar sites as well, particularly in
Africa and Latin America and the Caribbean.?® Mauerhofer et al.?8” examined examples of the
implementation of the Convention and noted some general conditions for success, including
cumulative implementation benefits where there are overlapping governance efforts linked to
multiple regional and international biodiversity efforts. Similarly, institutional and organisational
complexity can, perhaps surprisingly, provide opportunities for local actors to drive
implementation through a mix of processes of coordination and across contentious politics.

Despite the above challenges, Ramsar sites are an important and widespread area-based
conservation approach for inland waters, representing almost 5 per cent of the total
global inland water coverage by protected and conserved areas. They are likely to
become more important as the conservation and policy community look at broader options for
achieving conservation of inland water ecosystems under frameworks of mixed management
or multi-zonal use. But, if their full potential is to be realised, this will require greater
commitments from contracting governments in terms of implementing policies

and providing resources to ensure that sites maintain ecological functioning and
contribute to biodiversity conservation goals.

5.4.2 UNESCO Biosphere Reserves

Biosphere Reserves (BRs) are an international model of natural resources management and in
situ nature conservation and use, created to enhance human development in harmony with the
environment (see Case Study 8, Mura-Drava-Danube Biosphere Reserve). In view of their clear
delimitation, durability goals, public profile and high international visibility, changes to BRs are
unlikely to go unnoticed.

Unlike traditional PAs, BRs do not centre on biodiversity as a primary management objective
over their whole area, but rather on sustainable development, balancing socio-economic and
biodiversity goals. The legal basis for BRs is not a treaty. Instead, states voluntarily submit
sites for inclusion in the Biosphere Reserves World Network, under UNESCO’s Man and the
Biosphere Programme (MAB). The Programme is governed by its Statutory Framework, 288
which, problematically for inland waters, defines BRs as “areas of terrestrial and coastal/marine
ecosystems, or a combination thereof.”

Despite the Programme’s voluntary nature, states may enact supplementary domestic
legislation, as is the case with Brazil, affording legal binding force to the Programme’s zoning
approaches. Under Brazil’s legal regime, an institutional governance and management
structure is created for each Reserve, including to elaborate action plans, which may contain
recommendations on specific thematic areas, inland waters being one, presumably; propose
pilot projects in strategic areas within the site; and implement the basic zoning principles under
the Programme (Law 9985/2000 and Decree 4340/2002).

These zoning principles are the core characteristic of BRs, which must comprise: (i) legally
constituted and appropriately sized core areafs], devoted to long-term protection, according

to the BR’s conservation objectives (and which will usually be protected areas in the sense
recognised by IUCN and the CBD); (i) buffer zonels], clearly identified and surrounding or
contiguous to the core areals], where human use and activities must be compatible with the
preset conservation objectives for the core area and mechanisms for the management of those
activities must be adopted (which might be OECMs); and (jii) outer transition area, wherein
sustainable resource management practices are promoted and developed.

The zoning is designed so that BRs can perform three interrelated, mutually reinforcing, and
equally important functions: (i) conservation: of landscapes, ecosystems, species and genetic
variation; (i) development: socio-culturally and ecologically sustainable economic and human
development; and (iii) logistic support: for demonstration projects, environmental education and
training, research, and monitoring.

In support of the above structure and objectives, BRs must have in place: (i) a designated
governance and implementation body; (i) stakeholder participation mechanisms; (i) a
management policy or plan; and (iv) research, monitoring, education and training programmes.
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The criteria for a site to receive international recognition as a BR are as follows: (i) be structured
as “a mosaic of ecological systems representative of major biogeographic regions”; (i) have
significance for biodiversity; (i) be able to serve as a testing and demonstration ground for
sustainable development approaches on a regional scale, along with scientific research and
education; and (iv) have an appropriate size to perform the foregoing functions (Statutory
Framework, Art.4).

Once a site is designated, it is expected to undergo reviews every ten years, based on the
reporting provided, with the involvement of local populations and following a predefined
process. If, after review, a BR fails to meet the criteria in Art.4 of the Framework, the MAB
International Coordinating Council may issue the appropriate recommendations to address the
barrier preventing the site from meeting those criteria. In the case the site continues to fail to
meet the criteria within a reasonable period, it may lose its BR status. States may also notify the
Secretariat of their decision to remove a BR from the Network.

5.4.3 World Heritage Convention

The UNESCO Convention Concerning the Protection of the World Cultural and Natural Heritage
(WHC) was concluded in 1972 and has been in force since 1975. It has 195 state parties.
There are 1,099 listed properties, of which 933 are cultural, 227 are natural and 39 are mixed
sites, across the territories of 168 Parties (see Case Study 7, Ivindo River World Heritage Site).
Almost 100 World Heritage wetlands overlap wholly or partially with over 150 Ramsar sites.
Other relevant statistics include: (i) total number of assessed species and percentage of species
in World Heritage Sites (WHS): freshwater fishes — 12,256 / WHS 40 per cent; (i) number of
species in WHS: waterbirds (321); frogs (2,412); salamanders (181); crocodiles (20); freshwater
fishes (4,937); (iii) percentage of species in WHS that are globally threatened: freshwater fishes
(23 per cent); amphibians (19 per cent); and (iv) estimated number of threatened species in
UNESCO World Heritage Sites: freshwater fishes (615); amphibians (471).

The WHC'’s implementation centres on listing and monitoring of universally outstanding or
endangered areas. Among these areas, natural heritage includes three criteria, all of which
should be of “outstanding universal value”: (i) natural features: “physical and biological
formations or groups of such formations”; (i) geological and physiographical formations and
precisely delineated areas, “which constitute the habitat of threatened species of animals and
plants”; and (iii) natural sites or precisely delineated natural areas (Art.2).

The Convention thus affirms a collective duty of cooperation towards international heritage
protection — among all parties and other international actors and across all heritage sites. In
this context, parties undertake to cooperate in safeguarding listed heritage, upon request by
the interested state; and agree to avoid causing direct or indirect transboundary harm through
unilateral measures to heritage within the territory of another party.

Each party identifies and delineates areas suitable for potential designation, with appropriate
measures (legal, scientific, technical, administrative and financial) to protect, conserve, present,
restore and transmit to future generations heritage sites within their respective territories. In
particular, states commit to: (i) adopt a heritage policy and incorporate heritage protection into
comprehensive planning programmes; (i) establish services for heritage management; and (iii)
advance relevant training, research, education and awareness-raising. This legal regime is detailed
in periodically revised Operational Implementation Guidelines, which define precise criteria and
processes for property nomination, listing and protection and for the provision of assistance.

The Convention’s institutional governance is formed by: (i) the General Assembly of States
Parties; (i) the Intergovernmental Committee for the Protection of the Cultural and Natural
Heritage of Outstanding Universal Value (WH Committee), which guides the listing process;
coordinates international cooperation and assistance and publishes the World Heritage List and
the List of World Heritage in Danger; and (jii) the Secretariat.

The WH Committee receives and studies requests for support from parties, with reference

to both listed sites and those suitable for being listed as World Heritage or World Heritage

in Danger. Assistance may take the form of studies and trainings; provisions of experts,
technicians and skilled labour; supply of equipment; low-interest or interest-free loans; and non-
repayable subsidies.
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Financial assistance is provided through the World Heritage Fund, administered by the WH
Committee. This body decides on use of the Fund’s resources, seeks ways to increase those
resources and organises fundraising campaigns. All parties are required to make regular
contributions to the Fund.

The WH Committee has identified activities deemed to be incompatible with World Heritage
status, including mining, oil and gas developments and dams with large reservoirs. Accordingly,
some companies (public and privately-owned, and across sectors, like extractives) and
financial and insurance institutions have assumed a commitment to preserve heritage sites and
surrounding areas (buffer zones or broader setting) as no-go areas, including the International
Hydropower Association. As of November 2022, more than 50 World Heritage ‘no-go’
commitments and other Heritage safeguard policies had been endorsed by the corporate
sector. On hydropower, in particular, Decision 40 COM 7 (2016) under the Convention

notes that an increasing number of properties face threats from major dam projects that are
incompatible with their status and urges parties to ensure that the impacts from dams that
could affect properties upstream or downstream within the river basin are rigorously assessed.
There are precedents of projects being withdrawn.

UNESCO has published guidance on the assessment of impacts from planned measures .
focusing specifically on the world heritage context, including hydropower.22¢ Guidance refers cB(()):pt)Se;Jastixi ?f/ ég?téogzligzggy
to the need to consider hydrological connectivity, changes in flows, and blockage of migration at rest in La Encrucijada Biosphere
routes, and it recognises that, for a project capable of affecting water levels in a river, the area Reserve and Ramsar site, Mexico.
of influence might extend to the entire basin. © Mark Godfrey/TNC
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5.5 Emerging mechanisms and concepts
for conserving inland waters

As outlined in the introduction, effective conservation of inland water ecosystems often

requires several designation types or mechanisms to safeguard critical facets of physical
habitat, ecological flows, water quality, connectivity, and/or biotic interactions that underpin

the conservation objectives. Most often, long-term and effective conservation will depend on a
multi-layered approach with a set of complementary legal and non-legal mechanisms, at nested
scales, to support the integrity of the ecosystem and meet conservation objectives.?%®

Building from the discussion of protected areas, OECMs and international designations, this
section outlines a selection of emerging mechanisms that have been used to meet specific
conservation needs of inland water areas including: rights of nature; sacred and cultural areas;
riverine-focused protections; groundwater-supported system protections; geographically
defined environmental flow protections; nature-based solutions for water and climate;
community fish reserves; and transboundary inland water conservation mechanisms.

Whether or not each of the following mechanisms is considered a protected area, OECM
or neither, will depend on integration with national protected and conserved area laws,
recognitions, governance and management.

5.5.1 Rights of nature

The concept of the ‘Rights of Nature’ recognises that natural phenomena “have an independent
and inalienable right to exist and flourish.”?°12%2 There has been growing action on Rights of
Nature, partly in response to the failure of environmental law to protect natural ecosystems,
with participation of diverse groups, especially Indigenous peoples, civil society, legal experts
and youth. Because natural systems cannot represent themselves in court, the Rights of Nature
approach assigns people in the role of guardians.

The first application of Rights of Nature to rivers was in 2011, by Ecuador for the Vilcabamba
River, and the approach has advanced since then. In New Zealand, the Te Awa Tupua
(Whanganui River Claims Settlement) Act of 2017 is based on recognition by the Maori that the
Whanganui River is a living being, which has “all the rights, powers, duties, and liabilities” of a
legal person.?®® The Ganges and Yamuna rivers have sacred importance and are personified
as goddesses in Hinduism, and the two rivers were judicially recognised in 2017 as “legal
and living entities having the status of a legal person with all corresponding rights, duties and
liabilities” and were assigned state government officials as legal custodians.?®* Also in 2017, a
petition was made to protect the Himalayan ecosystem of glaciers, streams and forests. But
both cases were stayed by a decision of the Indian Supreme Court, showing that granting of
legal rights of a river may not guarantee protection.2

In Colombia, the Atrato River has acted as a model for other cases (Case Study 14, Rio
Atrato, Rights of Rivers). The river’s biodiversity has been threatened by pollution from mining.
A case for stopping mining was brought to the Constitutional Court by local NGOs in 2017
and accepted because the pollution threatened rights to “water, food security, the healthy
environment, and the culture and the territory of the ethnic communities that inhabit the Atrato
River basin.”?* However, a criticism of some of these cases is that they focus on actions to
support human communities rather than in support of the ecosystems themselves. %’

Recognition of the rights of rivers led to The Universal Declaration of the Rights of Rivers,?%®
developed and launched in 2020 by a coalition of NGOs, scientists, Indigenous leaders,

Earth jurists, and others. Widening the scope of attention, Davies et al. (2021) proposed a
Universal Declaration of the Rights of Wetlands,?*® applying this to wetlands as defined by the
Convention on Wetlands, which includes peatlands, artificial wetlands and coastal ecosystems.
The relationship between these and other rights-based approaches (e.g. a proposed one for
peatlands) is still being discussed.

It is still unclear whether the recognition of Rights of Rivers, and Rights of Wetlands, as stated
in the Declarations, define a river or other wetland as being protected and contributing towards
national or global conservation targets. In some cases, inland waters granted legal personhood
include sections within protected areas or OECMs. For example, in 2019 the Yurok tribe
established a Resolution granting legal personhood to the Klamath River in Oregon, USA .3
Part of the Klamath River is already designated a Wild and Scenic River and listed in the World
Database on Protected Areas under IUCN Management Category V. However, where rivers and
wetlands have been given rights and legal standing but are not otherwise PCAs, the argument
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is less clear. Rivers and wetlands accredited with personhood rights can be represented in court
to appeal for their conservation, but ultimately the court decides whether to uphold the rights.20!

It might be argued that granting a river or wetland legal rights establishes them as an OECM.
A question for the recognition of rights of rivers and wetlands as OECMs is whether they are
“governed and managed in ways that achieve positive and sustained long-term outcomes for
the in-situ conservation of biodiversity.” Governance and management are still defined by the
landowners and water rightsholders; the power of the guardians only extends as far as being
able to take legal action in cases where the river’s rights are seen to have been ignored.

5.5.2 Sacred and cultural species and areas

Inland water ecosystems and biodiversity hold many religious, spiritual and cultural values. This
includes sacred pilgrimages and experiences, traditional customs and rituals found in various
cultures around the world, particularly among Indigenous peoples.

For example, in New Zealand, repo (wetlands) are reservoirs of matauranga Maori (Maori
knowledge systems), especially important for the Maori tradition of mahinga kai (to work the
food).3°2 Mahinga kai is associated with the gathering of kai species, but also with the health

of their ecosystems. It includes intergenerational practices and tikanga (customs) to protect,
harvest and prepare the food and so plays an important role in knowledge transmission.33
Pollution of Maori waterways has rendered many kai species toxic or diseased and colonisation
and confiscation of land has made continuing the practice challenging. This has direct
consequences for the mana of the Maori, their sense of pride and empowerment, and their
capacity to contribute manaakitanga — caring for communities and environment.

More examples include the Papua New Guinean Sepik River Clans honouring their sacred
crocodile through an annual festival;3* the cultural identity of Amazonian people resting on
several species of Arapaima (large freshwater fish) and Podocnemis (freshwater turtles);® and
freshwater fishes that are culturally significant to many Indigenous peoples from all over the world.3%®

Inland water areas serve as sources of learning, inspiration, tourism and recreation.®?” Many
communities have a deep emotional bond to these ecosystems and local people and religions
are often responsible for their long-term conservation. Mai Pokhari sacred lake (and Ramsar
site) (Case Study 15), in Nepal is believed to have been created when nine goddesses
descended to Earth and inhabited the nine corners of the lake. Local Nepalese people protect
it from activities that might create negative ecological impacts, believing these bring bad luck.
It is one of innumerable sacred natural sites linked to inland waters, typically lakes, springs

or rivers. Faith-based values can support conservation and many such sites are suitable as
locally-managed nature reserves, maintaining both spiritual and ecological values. But inland
waters can be culturally and aesthetically significant in ways that are not necessarily religious
or traditional. In Croatia, the Krupa River (Case Study 16) was designated as protected for

its cultural heritage by the Ministry of Culture after lobbying from local communities who felt
connected to the river.

Fresh water occupies a place in many cultures for its elemental role in healing and
transformation.3® People travel long distances to access thermal waters and springs that are
believed to have therapeutic properties. A good example of work focusing on promoting the
physical, mental and spiritual health benefits of protected areas is the Healthy Parks Healthy
People movement.30°

Inland waters and particularly rivers also feature as important motifs in the major organised
religions. For example, the Jordan River Valley basin is shared by three countries: Israel, Jordan
and Palestine, and the river is considered holy by the faiths of the region.?'® The transboundary
Jordan River Valley ecosystem restoration project, launched by the regional NGO EcoPeace
with support from national governments and religious authorities, is an example of faith-based
advocacy in promoting cooperation across political divides in the rehabilitation and preservation
of a shared natural and spiritual heritage.®"

The governance of cultural and spiritually conserved areas will often depend on the scale of
values. For example, if the values are localised, such as Mai Pokhari, it is likely that the area
will be managed and governed by local bodies such as a community-based organisation. A
culturally important river stretching across a number of communities, such as the Krupa, might
be managed and governed at the district or even national level.
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5.5.3 Riverine-focused protections

Healthy and connected rivers provide a multitude of services and host a large proportion of
freshwater biodiversity. Natural patterns of river flows shape aquatic and riparian habitats,
provide cues for species migration and spawning, distribute sediments, nutrients and seeds
and enable rivers, lakes, wetlands and estuaries to function properly.312312 The river channel
along with riparian and floodplain zones provide key habitat and migration pathways for both
aquatic and terrestrial animals across basins and landscapes.3'* Rivers, however, do not

easily lend themselves to conventional protected area measures, given that their functionality
and health is dependent on land use in the surrounding basin and instream activities up- and
downstream from any particular river stretch.31%316 Nevertheless, conceptual frameworks of
how to provide basin and river reach protection®!” and a range of mechanisms to achieve river
reach protection and beyond have been developed and implemented.3'® Three riverine-focused
protection methods are featured here: fluvial reserves, wild and scenic river designations, and
migratory swimways. Each of these mechanisms highlights foundational elements for effective
river protection, including the explicit protection of the river and its riparian or floodplain area, as
well as its connectivity and environmental flows. This includes the prohibition and/or regulation
of development activities that would impact those attributes.

1. Fluvial reserves

One river-focused conservation area designation that has taken multiple forms across the
world is the fluvial reserve. Fluvial reserves are based on the foundational concept of explicitly
conserving the flow, connectivity and ecological integrity of designated rivers or river segments
within geographically defined boundaries that include the river, full riverbed and a defined
portion of the riparian area and/or floodplain.

In 2022, Argentina’s Ministry of Environment and Climate Change of the province of Jujuy
issued a Ministerial Resolution in the form of a declaration of interest towards legal recognition
of the S&o Francisco River in Argentina, as a protected area. The river is the first in Argentina to
be legally recognised under the national protected areas system as a Paisaje Protegido Fluvial,
or fluvial protected landscape (Case study 17). The designation includes 130 km of river and
more than 19,000 ha total area, including riparian corridors, under a category of protected area
that includes co-management (public—private) between the Ministry of the Environment and
private landowners.

The proposal was stewarded by the local NGO ProYungas, which played a critical role in
providing information to support the declaration and working with vested parties including
Indigenous communities to get feedback on and refine the proposal. ProYungas was supported
by the secretariat of Indigenous peoples of the province, mayors of the riverside municipalities,
private owners and the general public.

It is important to note that the implementing decree (Decree No. 2187-PMA-08) of Argentina’s
National Law 26331, defines riparian corridors as “riparian forest and other environments
directly affected by river dynamics (floods and channel migrations) and wet areas of
the non-flooded forests.” It goes on to note that they, “are important movement areas for
medium and large mammals, serve as channel protection zones in the face of extraordinary
flooding events and channel migration. In general, these environments are marginal to the
productive system due to their flooding conditions...and have a high intrinsic conservation
value due to the biodiversity they harbour.” The width of the riparian corridors is geographically
defined, based on river size, with a 500-m buffer for secondary rivers, and a 1,000-m
buffer for primary tributaries including the Sao Fransisco.

This case is a good example of a protected or conserved area with layered conservation
designations, where a focused freshwater protection mechanism was added to a landscape
with established areas designated and managed for native, high conservation value (HCV)
forests. The riverine protected landscape was designated with the aim of “conserving the
quality and use of the water, the hydrological functioning of the river and its biodiversity,” and is
aligned with IUCN Category V protected landscape or seascape, with conservation objectives
that include protecting biotic and abiotic elements as a site of natural and environmental values,
including the ecological, socio-cultural and community values.

Discussed in detail in Chapter 2 as a model for Indigenous and community co-created
conservation areas, we mention the Nushifio-Curaray-Villano Fluvial Reserve (Community
Fluvial Reserve) (Case Study 18), as an alternative type of designation to Argentina’s national
protected area model. Specifically, in 2016, the Ministry of Environment, Water and Ecological
Transition created a category of “Conservation and Sustainable Management Areas” (ACUS),
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which allows decentralised autonomous governments, communities or private
owners to create Areas of Conservation and Sustainable Use where the purpose

is the conservation of biodiversity and sustainable development, while maintaining
ecosystem services. The Nushifio-Curaray-Villano Fluvial Reserve applied the ACUS category
in the designation process. The Pastaza local government is creating an ordinance to include
the Community Fluvial Reserve in local planning and territorial decision-making. The local
government is a key partner that can provide support with technical and financial resources
for implementation of the conservation, livelihoods and governance strategies. Management
implementation is being led by the two Indigenous nations, while The Nature Conservancy

is working with the communities to develop a participatory management plan, including a
community-based monitoring system.

2. Wild and scenic rivers

Established in 1968, the US Wild and Scenic Rivers Act is one of the longest-standing area-

based conservation designations focused on rivers. The Act (Public Law 90-542), recognising

the gap in protections for rivers afforded by public lands laws at the time, declared a national

policy to recognise, “certain selected rivers of the Nation, which, with their immediate

environments, possess outstandingly remarkable scenic, recreational, geologic, fish

and wildlife, historic, cultural or other similar values, shall be preserved in free-flowing : )
- . . . Snake River headwaters Wild

condition, and that they and their immediate environments shall be protected for the & Scenic River area. © Matt

benefit and enjoyment of present and future generations.” To implement this policy, the Meisenheimer/TNC Photo

Act instituted the National Wild and Scenic Rivers System recognising the gap in protections for ~ Contest 2019

A section of the 644 km
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rivers afforded by public lands laws at the time (e.g. National Parks, National Forests, National
Wildlife Refuges). This includes defining the Outstandingly Remarkable Values (ORVs) for which
the area (defined by the river corridor) is designated (e.g. scenic, recreational, geologic, fish
and wildlife, historic, cultural, or other similar river-related values), the terms of designation,
eligibility criteria, methods by which new rivers can be added to the system, and responsible
administrative bodies.

Rivers or segments of rivers designated under the National Wild and Scenic Rivers System can
be classified as one of three categories (Public Law 90-542; 2(b)):

¢ Wild River Areas: those rivers or sections of rivers that are free of impoundments and
generally inaccessible except by trail, with basins or shorelines essentially primitive and
waters unpolluted.

¢ Scenic River Areas: those rivers or sections of rivers that are free of impoundments, with
shorelines or basins still largely primitive and shorelines largely undeveloped but accessible in
places by roads.

¢ Recreational River Areas: those rivers or sections of rivers that are readily accessible by
road or railroad, that may have some development along their shorelines, and that may have
undergone some impoundment or diversion in the past.

The classification category is determined by a feasibility study and the level of development and
accessibility within the river corridor at the time of designation. Once designated, each river

in the National System must be managed to maintain the level of development at the time of
designation in addition to protecting and enhancing its free-flowing condition, water quality and
ORVs (collectively referred to as “river values”).

In particular, the Act and National System are notable in the intention to create a national

policy that balances the safeguarding of rivers for future generations with development of
water infrastructure appropriate to meet food, water and energy needs. Desired conditions

for river values, stewardship approaches and monitoring strategies for most wild and scenic
rivers are identified in a river management plan developed in consultation with Tribal, State

and local governments, and with civil society. A federal agency is responsible for administering
each designation, though these are not limited to river areas flowing through federal lands.
Governmental and non-governmental partnerships and other collaborative efforts are important
components of managing each designation consistent with the Wild and Scenic Rivers Act.

Wild and Scenic Rivers Act: Conserving native fish and providing world class
recreation across the basin in the Snake River headwaters: Location: Wyoming, USA,
encompassing parts of and connecting Yellowstone and Grand Teton National Parks and
adjacent US National Forests. Designation of the Snake River headwaters (Case Study 19)
marked the first time the Wild and Scenic Rivers Act was used at the basin scale, designating
sections of 13 streams and 644 km of river. This included refuge for native fish by protecting the
mainstem river and primary tributaries through a combination of wild, scenic and recreational
classifications.?'® The area supports abundant populations of two endemic, possible
subspecies of trout, the Yellowstone cutthroat trout and the Snake River fine-spotted cutthroat
trout. It includes a Comprehensive River Management Plan (2014) and is managed jointly by
the US federal government (US Forest Service, US Fish and Wildlife Service and National Park
Service), as well as state fish and wildlife agencies. Collectively, the agencies manage land and
water use including recreational boating and fishing.

3. Migratory swimways

Building from the framework of conservation areas to support migratory flyways for birds is the
emerging concept of migratory swimways for freshwater-dependent fish migrations (hereafter
referred to as freshwater fish and including diadromous species that migrate between marine
and freshwater systems).32° Migrations of freshwater fish are distinctive in that they often have
limited pathways. The lack of options to complete their life cycle means that they are particularly
vulnerable to activities that block or fragment riverine connectivity. Examples of such activities
include dams that fragment longitudinal connectivity, weirs or channelisation structures that
disconnect floodplain habitats from the main channel (lateral connectivity), and large volumes of
water abstraction that change the natural flow regime (temporal and vertical connectivity).3?!

The latest Living Planet Index for migratory freshwater fish reports that populations of this group
of species have declined on average by 81 per cent since 1970, demonstrating how urgent the
need is for conservation action.®22 There have been some efforts to protect rivers targeting the
migration pathways or ‘swimways’ of freshwater migratory fish. For example, the Vjosa River in
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Albania was declared Europe’s first wild river national park in 2023 (Case Study 2).32® Several
fish species native to the Vjosa depend on river connectivity for short- and long-distance
migrations to complete their life cycles, including the endangered European eel (Anguilla
anguilla), European sea sturgeon (Acipenser sturio) and Adriatic sturgeon (Acipenser naccarii).
The Vjosa River National Park is an IUCN Category Il protected area and prohibits the building

of dams and gravel mining, which would negatively affect the fish.

In some cases, concerted action is needed to first restore and then maintain particular
swimways. For example, for areas with heavily developed rivers, like in the US and Europe,
there is an ongoing movement towards dam removal, often targeting those dams blocking fish
migration pathways.32432% These actions are often triggered by underlying national or regional
laws protecting the species or fisheries and/or upholding related treaty rights. For example,
the Estonian government established a condition in their national Water Act that protects
historic migration corridors of salmon by requiring effective fish passage at all barriers. Several
dams with ineffective fish passage impeded the migratory swimways on the Parnu River
(Case Study 21), the second largest river in Estonia. After a multi-year consultation process
led by Estonia’s Environment Agency, it was decided that the most cost-effective alternative
was removal of the Sindi Dam as well as other smaller dams upstream. This gave migratory
fish access to over 3,300 km of river, with salmon and other fish able to resume their natural
migratory routes within the swimway.

Another exemplary case of restoring and protecting migratory swimways is the Penobscot
River, USA (Case Study 22). A series of hydropower dams constructed in the 20* century led
to the significant decline of culturally and economically important migratory fish populations.
A coalition including the Penobscot Indian Nation, government agencies, NGOs and the
power company agreed an approach to improve access to more than 3,200 km of riverine
migratory habitat while maintaining power production by removing two mainstem dams and
adding additional power capacity and a river bypass for fish passage to an upstream dam.32¢
In an important precedent, the removal of the two lower dams was followed by designating
the re-connected lower Penobscot river as ‘free-flowing’, under the state’s Clean Water Act
Designated Uses, in support of migratory habitat for Atlantic and shortnose sturgeon, Atlantic
salmon and striped bass.

Once rare, the use of dam removal as a conservation tool to restore fish, fisheries and ways

of life is growing, from Olympic National Park (Elwha River, US) to Kruger National Park (South
Africa). After decades of negotiation, a series of dams on the Klamath River in the US is being
dismantled in the world’s largest dam removal project to date, to restore migratory runs of
Klamath River salmon and steelhead trout to the Klamath River Tribes and recreational users.
Restoration of water quality and riparian areas, as well as removal of other types of barriers (e.g.
culverts and levees) are also often a needed intervention to restore habitats for migratory fish.

5.5.4 Groundwater-supported ecosystem protections

Subterranean biomes represent at least 19 per cent of the world’s terrestrial surface,3?” and
these include saturated alluvial soils and aquatic ecosystems such as subterranean springs
and hypogenic cave systems with pools and underground rivers. These are poorly studied

and protected compared to other inland waters but are essential sources of clean water for
downstream ecosystems and for people.32832° About 95 per cent of the world’s available liquid
freshwater supply is groundwater, with over 25 per cent of the human population completely or
partially dependent on it.33°

While the biodiversity of subterranean springs and cave systems is generally not well described,
they are known to usually have a large proportion of highly restricted, endemic species, living

in small subterranean systems. Many of those species are highly specialised and unique from
an evolutionary perspective.®1:3%2 Rate of discovery of new species in subterranean systems

is relatively high; for instance, the rate of discovery of cave fishes between 1980 and 2005
quadrupled compared to the previous 60 years.33

Groundwater ecosystems represented by saturated alluvial soils may be rich in microfauna.
The bacteria and invertebrates are critical for maintaining clean water. Water flows through
gravel-bed river floodplains in mountain landscapes can extend hundreds of metres or several
kilometres away from the river channel, maintaining critical ecosystem functions, supporting
riparian plant communities, small crustaceans and large aquatic insects.®33%% These alluvial
groundwater systems are rarely considered in conservation planning, and further highlights
that the boundaries of protection for inland water systems must also account for the extensive
alluvial riparian areas that border the surface water itself.
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Ignoring groundwater flow when planning for and managing protected areas can create serious
problems.33 Linke et al.3¥7 considered multiple groundwater systems (e.g. karst, fractured
rock and alluvium), modelling the costs and benefits of integrating groundwater systems into
conservation planning for rivers and wetlands in the Hunter Valley, NSW, Australia. They found
that if groundwater protection is included at planning stage, then there is only a marginal
increase in overall land needed and the efficiency of conservation is not compromised. By
contrast, if groundwater is only included after riverine and wetland planning, then there is a
loss of efficiency, sometimes almost doubling the conservation cost, and perhaps requiring a
30 per cent increase in the surface area needing protection. Huggins et al. (2023)%8 suggest
several mechanisms that can increase groundwatershed protection, including source water
protection, groundwater regulation, sustainable water policies, Indigenous-led land and water
management and monitoring, and regenerative agriculture.

Groundwater-supported ecosystems are often highly threatened by human actions (e.g.
pollution and water abstraction) and environmental fluctuations that affect water levels

and temperature.®*® They are generally omitted from global policies for the protection and
management of ecosystems and their biodiversity.3# Overall, protected areas only encompass
52 per cent of their own groundwatersheds by area, and groundwatersheds may not be better
protected in wealthier countries or in countries with greater protected area coverage. Particular
areas with high human modification to unprotected groundwatersheds include the Midwest to
east coast of the USA, Europe, Western Africa, Northern India, Pakistan and the east coast of
Brazil.**' These highlight the serious challenge of conserving protected area ecosystems above
and below ground without consideration of groundwater flow.

Despite overall lack of adequate protection, there are some flagship examples of protection of

groundwater-supported ecosystems. For example, in Santa Monica in the US, residents can

bring legal actions to protect groundwater aquifers and native species within the boundaries of

the city.®#2 Among the most famous examples of a groundwater-driven protection is that of

Devils Hole within Death Valley National Monument, also in the US. The entire wild population of ~ Endangered Florida manatee at
" . ) . ) - . . the Three Sisters Spring wintering

the Critically Endangered Devils Hole pupfish, Cyprinodon diabolis, lives in a single, deep pool site in Crystal River, Florida.

(Devils Hole) filing an underground limestone fissure at a desert site at Ash Meadows in © Carol Grant/TNC Photo

Nevada, USA (Case Study 25).34334 A series of legal decisions, including the affirmation of Contest 2009
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federal groundwater rights associated with Devils Hole, addressed the threat of groundwater
overuse in the area known as Ash Meadows, which was purchased by The Nature Conservancy
and ultimately incorporated into Death Valley National Park. Today, public access to Devils Hole
is not permitted, and the pupfish population is actively managed. In spring 2024 the numbers
rose to an all-time high for the last 25 years, with 191 individuals.*® Nevertheless, there remains
a growing concern that a climate change induced increase in water temperature may be lethal
for the eggs of the fish.

A similar example is the Critically Endangered golden cave catfish, Clarias cavernicola, with a
global population of about 120 individuals and a known geographic range of less than 4 km?,
restricted to underground pools in the: Aigamas Cave system in Namibia.3* The pools are
threatened by water abstraction and pollution. The cave system is privately owned3” and not
part of a protected area but may qualify as an OECM.

5.5.5 Geographically-defined environmental flow protections

Around the world there have been concerted efforts to restore or maintain environmental
flows (e-flows) — that is, the hydrological regime required to sustain freshwater and estuarine
ecosystems and associated human livelihoods and well-being, often in response to current
or planned alterations in the flow regime due to dam operation or water abstraction.348:349
Environmental flows or ‘water reserves’ can also be allocated to protect human and
environmental water needs prior to alterations to the flow regime.3%°

As an example, the environmental water reserve for the San Pedro Mezquital (Case Study 26)
(decreed in Mexico in 2014) has contributed to efforts to prevent the Las Cruces hydropower
dam from being built. Part of the argument is that the dam would affect flows designated in the
Environmental Water Reserve, including those that feed mangroves downstream in the
Marismas Nacionales Ramsar site and those required for livelihood resources for Indigenous
peoples.®1:3%2 Mexico has shown leadership in putting in place water reserves before over-
allocation occurred. Other nations are following suit, including Peru, Bolivia and most

recently, Chile.

In Chile, the Patagonia Sin Represas Campaign set an important precedent for the rivers

of Chilean Patagonia. Following a campaign to avoid new hydropower dams, in 2016, the
hydroelectric company relinquished its water rights and abandoned several projects, including
on the Puelo and Futaleufu Rivers. Once dam proposals were cancelled, parties were interested

A water flow reserve adds
protection to the Puelo River
in Chile (Case Study 27)

© Guy Wenborne
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in securing the durability of the area and developing assurance of long-term river protection for
these emblematic rivers.

Over the next few years, each community launched grassroot campaigns aimed at protecting
their rivers using the Chilean Water Code, which was reformed in 2022 to include ecosystem
preservation as a justification for water flow reserves. The campaigns to protect the Puelo
(www.pueloreservadeagua.cl) and Futaleufu (www.porlasaguasdelfutaleufu.cl) Rivers have been
community-driven and actively supported by respective mayors and regional authorities, receiving
technical support from civil society and a wide range of NGOs and research centres.

In 2023, under the Chilean Water Code, the Ministry of Public Works and the National Water
Authority signed two decrees Creating water flow reserves to preserve the Puelo and Futaleufu
Rivers (Case Study 27) for the flora, fauna and community value of each of the rivers, including
ecotourism. While parts of the rivers overlap with biosphere reserves, national reserves and other
designations, the decreed water flow reserves are the first in Chile explicitly to protect the
quantity of water flowing for ecological and social purposes. The decrees are under final
revision by Chile’s Comptroller General. At a national level, these efforts are being replicated
through the national Protected Rivers Coalition (www.riosprotegidos.clwww.riosprotegidos.cl).

The cases in Mexico and Chile demonstrate examples of using water flow reserves as an
effective legal mechanism for protecting geographically-defined inland water
ecosystems from conversion by major water diversions or dams. Dams and major water
diversions continue to be one of the dominant threats to rivers and freshwater biodiversity around
the globe. 353354

5.5.6 Nature-based solutions for water and climate

Nature-based solutions are defined as “actions to protect, sustainably manage and restore natural
and modified ecosystems in ways that address societal challenges effectively and adaptively, to
provide both human well-being and biodiversity benefits.”3%® Here we discuss the use of area-
based protections to address societal challenges at the intersection of inland water ecosystems
and water supply provisioning, climate mitigation and climate adaptation.

Source water protection areas. Source water protection areas are established principally to
provide reliable supplies of clean water (surface or ground) for human consumption and use. Multiple
co-benefits, including biodiversity conservation as well as climate change adaptation and
mitigation, can be generated.®*® Source water protection can encompass a suite of nature-based
solutions, such as land and wetland protection, restoration, and/or best management practices.
The establishment and long-term maintenance of source water protection areas is often financed
by payments for ecosystem services schemes. Designated source water protection areas can be
part of national protected area networks and managed intentionally to produce inland water
biodiversity benefits alongside water security. An example includes Ecuador’s newly established
Water Protection Areas (Case Study 29), made possible by the country’s 2008 constitution and its
2014 water law. Specifically, Article 64 of the Organic Law on Water Resources, Uses and
Exploitation establishes that nature has the right to conservation of water and its properties,
ensuring the protection of water sources, maintenance of ecological flow, preservation of the
hydrological cycle, protection of watershed and ecosystems, as well as the restoration of
ecosystems affected by pollution and soil erosion. Additionally, Article 65 of the same law stipulates
that water resources must be managed in an integrated and comprehensive manner, with an
ecosystem-based approach that ensures biodiversity, sustainability and preservation by the
regulations of the law. In 2022 and 2023, five water protection areas, encompassing 2,300 km of
rivers and 2,800 ha of wetlands, were established with the primary aim of protecting essential
water sources for almost 174,000 people and supporting the sustainable development of local
communities. These water protection areas will be incorporated into Ecuador’s system of national
protected areas.

Climate change mitigation. As the reality of climate change impacts become ever more visible,
there is strong evidence and rising interest in using ecosystem management and nature-based
solutions to mitigate and adapt to a changing climate; actions are often referred to as natural
climate solutions (or NCS) when they relate specifically to mitigation. Climate change mitigation
is defined as avoiding and reducing emissions of heat-trapping greenhouse gases into the
atmosphere to prevent the planet from extreme warming.®¥” Inland water bodies can function as
carbon ‘sinks’ for dissolved and particulate organic and inorganic carbon.3%83%° They also play a
critical role in the global carbon cycle, controlling long-term sequestration of atmospheric CO, and
transporting inorganic carbon from the land to coastal and marine carbon sinks.3¢
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Research shows that NCS can deliver over one-third of the cost-effective climate mitigation Montpelier, Vermont during 2023
needed between now and 2030 to hold the global average temperature to below 2°C.3 1;\'230?(- (iﬁi/ST?\J %tUdy 31) © Jack
aArkosKi,

Protection NCS (avoided conversion of natural ecosystems such as peatlands) are considered
first in the ‘NCS hierarchy’ as they offer a high per-hectare mitigation potential over a short time
horizon and at a comparatively low per unit cost, typically with many co-benefits.®62

Mitigation NCS strategies often focus on wetlands conservation and especially peatlands.
Healthy peatlands form immense carbon stores, but once drained and degraded they are
significant sources of greenhouse gases, including through increased fire risk. Maintaining
carbon stores is a critical reason to prevent peatlands’ conversion. Restoration through

the rewetting of drained peatlands and wetlands is identified as a major priority by the
Intergovernmental Panel on Climate Change®®? and is underway in many countries. As an
example, the 309,000 ha Mawas peatlands project in Central Kalimantan (Case Study 34), is
being managed through the Borneo Orangutan Survival Foundation’s Mawas Conservation
Program to restore environmental flows and native vegetation to an area previously drained
and cultivated as a rice paddy. This project is registered under REDD+ and is expected to
prevent the emissions of over 125 million tCO, equivalent over its 20-year term. The area is not
designated as a protected area but could be assessed for recognition as an OECM.

Climate change adaptation. Simply put, climate change manifests as water change. Climate
change has and will continue to increase the incidence and severity of flooding and droughts.
Solutions to adapt to these changes can also be found in the conservation of inland water
ecosystems. Ecosystem-based adaptation strategies and nature-based solutions can include
measures to reduce flood risk, such as conserving and restoring functioning floodplains and
river courses. These solutions have benefits for biodiversity and a range of other ecosystem
services. In theory, many such sites would be suitable as either protected areas or, probably
more likely, OECMs. Conversely, some adaptation strategies could further damage inland water
systems if poorly planned or implemented, such as building artificial water storage (affecting
instream water quantity), constructing higher levees (disconnecting rivers from their floodplains)
or undertaking large-scale reforestation (reducing downstream water availability).364

In the US, following devastating flooding in 2023, the state of Vermont passed the Flood Safety
Act (Act 121) (Case Study 31). This takes a basin approach to mitigating flood-related impacts

and grants state agencies jurisdiction to meet the intent of the Act. It has been demonstrated
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that 80 per cent of flood-related damages in the state occur within the riparian corridor
meandering area. The Act’s provisions include limiting future development in an estimated
5,500 miles of river corridors (accounting for roughly 67,000 hectares) to reduce flood impacts
and costs for residents. The Act established a 2:1 wetland net-gain policy to reverse historic
wetland loss, meaning that for each hectare of wetlands impacted in the future, two must be
restored and conserved in the same basin to offset the loss.

5.5.7 Community fisheries reserves for rivers, lakes and
wetlands

Inland fisheries supply significant benefits to individuals, society and the environment.3¢ They
provide food security, economic security and empowerment and are the primary source of
protein for a billion people worldwide.®¢ Inland fisheries also provide cultural and recreational
services, human health, well-being and knowledge. It is estimated that recreational fisheries
have a combined value of more than US$ 100 billion.

Inland fisheries face threats such as overfishing, illegal or harmful fishing gear, pollution and
dams. Community-based inland fishery reserves, a form of area-based conservation, can
maintain or increase fish populations that people rely on. A recent literature review of the
impacts of community-based inland fishery reserves showed that the majority had positive
impacts on the fishery.®¢” A few examples with evidence of increased fish populations or size
of fish include community-established fish conservation zones in Laos, the Sikunga Fisheries
Reserve in Namibia, and fish reserves along the Salween River in Thailand.2¢® In the case of
the Salween, 23 communities in Thailand along the (Case Study 35) Salween River established
voluntary fish reserves to improve and conserve fisheries that thousands of people depend

on. Based on the data collected from these fishery reserves, markedly increased fish richness,
density and biomass was documented relative to adjacent areas and three indicators predicted
increased fish diversity — reserve size, enforcement and connectivity.3® Another emerging
example of a community fisheries reserve on Lake Tanganyika is summarised in detail in

Field Study 5.

5.5.8 Transboundary inland water mechanisms

Many transboundary basins are already covered by agreements. Additionally, two global treaties
outline principles, rules and procedures governing the cooperative use, management and
protection of transboundary basins. The UN Convention on the Law of the Non-Navigational
Uses of International Watercourses (UNWC) entered into force in August 2014, and the
Convention on the Protection and Use of Transboundary Watercourses and International Lakes
(Water Convention) entered into force in 1996, initially for members of the UN Economic
Commission for Europe but later opened for global accession. These conventions inform
interstate arrangements for the designation and effective management of PCAs in transboundary
basins. The UNWC codifies a general obligation to cooperate on protection of an international
watercourse. Parties to the Water Convention must “take all appropriate measures ... to ensure
conservation and, where necessary, restoration of ecosystems” (Art.2(1)(d)).

Both Conventions require states to take appropriate measures to prevent transboundary impact
when utilising a watercourse and to address transboundary pollution, with requirements for
information exchange. The UNWC contains provisions dealing with water management and
regulation; invasive alien species; freshwater-coastal-marine linkages; and harmful conditions
and emergencies. The Water Convention governs joint monitoring and assessment, research,
warning and alarm systems and mutual assistance, and public access to information. Both
contain provisions balancing development and conservation. This could lead, in a specific case,
to a requirement for a state to assess and maintain environmental flows.37%37! This requirement
would be even stronger if the aquatic ecosystem in question were located within a PCA.

Environmental cooperation

In order for support between co-riparian states to flourish, ways of mutually beneficial
cooperation are needed, rather than harm prevention on a case-by-case and often
confrontational basis. There are now conceptual and methodological frameworks to facilitate
the equitable allocation of not only the water itself, but also of the resulting benefits, including
environmental benefits. Interstate cooperation may take the form of payments for ecosystem
services (PES) in a transboundary context. If a country decides to relinquish its right to build
a dam, for instance, to safeguard a protected river, other states could allocate the costs
necessary for compensation.372

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 82



Chapter 5 Designation and governance mechanisms

Contents | Chapters 1|2 |3 |4 | 5| 6 | Appendix | References

Field study 5

Community-managed fisheries reserves

Lake Tanganyika

Lake Tanganyika - one of the African Great Lakes - is one of
the largest lakes in the world by volume (17 per cent of world’s
surface freshwater) and depth (1.47 km). The lake spans four
countries, primarily bordered by Tanzania and the Democratic
Republic of Congo, with a smaller shoreline in Zambia and
Burundi. It is a globally significant area for biodiversity, hosting
hundreds of endemic species, nearly 250 of which are
endemic cichlid fish. The health of Lake Tanganyika is critically
tied to the health of the communities that surround it. For
example, riparian and shallow water areas on Lake Tanganyika
and its tributaries harbour important medicinal plants. In
addition, hundreds of thousands of people depend on the lake
for water, transportation, cultural rituals, and as a source of
food. The fish from the lake provide more than 40 per cent of
the total animal protein consumed by lakeside communities,
and fisheries are one of the top two sources of income for
communities living adjacent to the lake.

Growing populations, lack of sustainable alternative livelihoods,
unsustainable fishing practices, pollution and sedimentation
have pushed Lake Tanganyika to the brink. Climate change
compounds these challenges by warming waters which have
reduced ecosystem productivity. This consequently results in
decreased fish yields, diminished fisheries and freshwater
biodiversity, and heightened economic vulnerability for local
communities. Further, illegal, unreported, and unregulated fishing
practices, such as use of fine mesh (e.g. mosquito nets), continue
to devastate fish populations and degrade important habitats.

Riparian countries and the transboundary Lake Tanganyika
Authority have begun to rise to these challenges. For example,
Tanzania’s 2003 Fisheries Act (Section 18) and implementing
regulations that went into effect in 2009, empower the
government to designate and gazette areas identified as
critical habitats (e.g., fish breeding areas, nesting, resting
habitats and swimways/pathways) and define area-based
management regimes including prohibitions or restricted uses
(e.g. seasonal closures, equipment restrictions). In addition,
the Act and associated policy empower communities to
establish Beach Management Units (BMUs).

BMUs are community-led institutions with jurisdiction over
defined areas and provide a mechanism for community-led
protection and management of fisheries and aquatic
biodiversity conservation. For more than a decade,
communities in Tanzania, with the support of The Nature
Conservancy, government, and other and partners, have
formed BMUs to develop fisheries management plans, collect
and report on catch data, engage in monitoring, and develop
by-laws to guide use of the fishery. Management plans
informed and adopted by BMUs generally delimit zones where
fishing activities are controlled, as well as protected fish
breeding grounds that are off-limits to extractive activities.

To date, 42 BMUs have been established across 85 coastal
villages in Tanzania, covering 670 hectares under community-
led protection. The establishment of BMUs has been facilitated

Tatu Habibu lays dagaa, a kind of sardine popular in the Lake Tanganyika region,
on drying racks owned by the Buhingu Beach Management Unit (BMU) on the
shores of Lake Tanganyika, Tanzania. © Ami Vitale
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through involvement with the local government from the beginning, persistently raising
awareness, and developing a programme based on support from the Fisheries Act and its
regulations. Moving forward, building and keeping capacity remains an issue, due to new
leadership being elected every 3 years. In addition, to maintain their long-term establishment,
sustainable funding (building from current local and international funding), must be identified for
the BMUs. Zambia and the Democratic Republic of Congo are similarly empowering community
co-management through area-based conservation governed by Fisheries Managment
Committees and Beach Management Committees, respectively. Across all countries, this
area-based approach is still relatively early in implementation and metrics for effectiveness are
still being collected. Data will be used to inform whether and how management techniques can
be adapted to lead to healthier fisheries and improved biodiversity outcomes.

Above: Fishermen returning to

shore with their catch to sell to
the local market in the village of
Katumbi on Lake Tanganyika in
Tanzania. © Ami Vitale

Left: A Spatial Monitoring and
Reporting Tool (SMART) app is
used by a Fisheries Management
Committee to monitor and record
data on illegal fishing practices

in the Zambian portion of Lake
Tanganyika. © Roshni Lodhia
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Transboundary cooperation and human rights

One of the Framework Principles on Human Rights and the Environment deals with interstate
cooperation on transboundary or global spillovers that threaten human rights. Well-designed
and implemented treaties provide a useful tool. A focus on expanding inland water conservation
presents opportunities to reshape transboundary basin agreements to advance environmental
protection and human rights goals within PCAs, with a special focus on border communities
and their shared waters and biodiversity. The UNWC determines that, if conflict between water
uses occurs, special regard be given to vital human needs. The Water Convention aims to
protect human health and well-being, including through control of pollution.

International law considers cross-border cooperation between IP&LCs. Under Article 32 of the
International Labour Organisation Convention, governments are required to “facilitate contacts
and cooperation between indigenous and tribal peoples across borders, including activities

in the economic, social, cultural, spiritual, and environmental fields.” The UNDRIP affirms the
right of Indigenous peoples divided by international borders to maintain and develop contacts,
relations and cooperation. Transboundary protected areas, through the concept of Peace
Parks, have long been forerunners in promoting such contacts.

Historically, riparian states have entered into numerous joint schemes to allocate benefits
accruing from hydropower and other river development measures. However, transboundary
water management deals targeting environmental benefits remain scarce.?”® The international
community can promote and facilitate cooperation between co-riparian states on the
designation and management of PCAs. The two global water Conventions are binding among
parties and may guide other states in their relevant interactions.

5.6 Governance

Governance, in this context, refers to who is in charge of, or able to influence the management
of, a particular area of land and water. A more formal definition is: “The interactions among
structures, processes and traditions that determine how power and responsibilities are
exercised, how decisions are taken and how citizens or other stakeholders have their say.”3™*
Governance is a critical element of management and one in which there are sharply divergent
and sometimes polarised positions about the value of different approaches. The IUCN World
Commission on Protected Areas has identified several governance decisions that are critical to
protected areas:

e Agreeing that a territory or marine area will be designated as a protected area and clarifying
its boundaries and extent.

Drawing up and agreeing on a long-term goal (vision) for the area, the main management
objective(s) — and thus the IUCN management category — and how these relate to local
livelihoods and development.

Setting up a zoning system for the area if this is needed, possibly including different
governance and management rules in different parts of the area.

Developing a management plan and/or rules, deciding who will carry these out and ensuring
that there are enough human and financial resources to achieve the plan and enforce rules.

Establishing how to monitor, evaluate and adjust the management plan and implementation
process in light of results (adaptive management).

Establishing how the rule of law and broader global legislation, including human rights, are to
be respected and enforced in and around the protected area.3®

Most protected areas around the world are on state-owned land and are managed by the state,
but this situation is changing. IUCN and the CBD recognise four different governance ‘types’,
each of which has several subdivisions, illustrated in Table 5.3.
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Table 5.3. Governance types in protected areas®®

Governance by government Federal or national ministry/agency in charge
Sub-national ministry/agency in charge
Government-delegated management (e.g. to NGO)

Shared governance Collaborative management (various degrees of influence)
Joint management (pluralist management board)
Transboundary management (various levels over frontiers)

Private governance By individual owner
By non-profit organisations (NGOs, universities, cooperatives)
By for-profit organisations (individuals or corporate)

Governance by Indigenous Indigenous peoples’ conserved areas and territories
peoples and local communities Community conserved areas — declared and run by local communities

A wide variety of actors can be involved. State management includes national and local
governments; additionally, some governments contract management out to NGOs. Privately
protected areas are managed by individuals, non-profit trusts, religious bodies, co-operatives
and companies. Of increasing importance is governance by Indigenous peoples and local
communities, where a collective decision is made to prioritise nature conservation on land and
water under communal control. And finally, but importantly, there are various forms of shared
governance, ranging from collaborative management, where different groups have varying
influence on decisions, to truly joint management with a pluralist management board. Shared
governance includes transboundary management between states, particularly important in the
case of large water bodies. Examples of governance for inland water protected areas include:

¢ Lake Malawi National Park, in Malawi, covers part of the vast lake and protects many
unique fish species; it is managed by the government protected area agency.

¢ Ynys-hir Nature Reserve, in the Dyfi Valley, Wales, is an area of saltmarsh, wetland and
woods and is owned and managed by the Royal Society for the Protection of Birds, a charity.

e The Transboundary Biosphere Reserve of the Senegal River covers a large area of
wetland and coast in West Africa, with a core zone including Djoudj National Bird Sanctuary
in Senegal, Diawling National Park in Mauritania and four other protected areas.”” An
approach for joint governance and management is an ongoing challenge that is actively being
addressed through a Global Environment Facility (GEF) project.

¢ A number of sacred lakes in the Himalayan region of Nepal are managed by communities
as sacred natural sites, both for religious purposes and to protect the ecosystems.3

e Gayini wetlands, in Australia, under the ownership and stewardship of its Traditional
Custodians (see Field Study 6).

All these types of governance are possible within OECMs as well; military training grounds
managed by the state, communally-managed fishing grounds and multiple ownership of
extensive wetlands might all, in some circumstances, qualify as OECMs.

Governance is seldom straightforward and may change over time. If local people feel alienated
from the process of managing a state or privately protected area, they can and often do take
matters into their own hands and intervene in ways not laid out in the management plan;
governance in practice (de facto) may be very different from governance under the law (de
jure). Recognition of this means that many protected areas are changing their governance
approaches, bringing more people into discussions about management and/or directly into the
decision-making process. At the other end of the spectrum, locally managed or Indigenous-
managed reserves that have worked well for a long time can see a collapse of management as
generations change or different people assume influence within the group.

Governance is therefore both important and inherently fragile; long-term success depends on
careful monitoring and the willingness to take action if things start to go wrong. It is becoming
increasingly clear that getting the governance system right is often the most critical element in
managing a protected area or an OECM.
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Field study 6

Returning legal rights to First Nations,

Gayini, Australia

The Lowbidgee has been home to more than 40 First Nations
over tens of thousands of years and is the largest remaining
area of wetlands in the Murrumbidgee Valley.

Since the late 1800s, surface water extraction and periods of
drought have significantly impacted the area. In 2011-2012,
the Gayini Nimmie-Caira water-recovery project was initiated
when the New South Wales government purchased

84,417 ha of wetlands and their associated water rights

over 19 properties across the Lowbidgee floodplain, later
transferring the water rights to a government-owned watering
agency and then first leasing and later transferring (returning)
title to the Nari Nari Tribal Council (NNTC).

A consortium of First Nations, environmental non-governmental
organisations, and scientific organisations successfully tendered
for the long-term management of the 88,000 ha property. In
February 2023, the NNTC and the New South Wales Biodiversity
Conservation Trust signed an historic agreement, securing the
permanent protection and sustainable management of more
than 55,000 ha of the Gayini wetlands, under the ownership
and stewardship of its Traditional Custodians, to protect the

biodiversity and cultural values of the property. Today, after
150 years of dispossession, the Nari Nari people legally own
Gayini, as they have spiritually for more than 50,000 years.

The NNTC now manages these lands and waters, leading and
receiving support from a number of consortium partners,
including the University of New South Wales, The Nature
Conservancy and the Murray Darling Wetlands Working
Group. A number of protection mechanisms are in place,
including a Land and Water Management Plan, easements for
water flow, and a conservation covenant. Gayini is the Nari
Nari word for water, and their primary aim is to restore the
water table and enhance delivery of water to culturally
significant and ecologically valuable areas in the Lowbidgee
under an environmental water plan.

Gayini is now one of the largest wetland restoration projects in
Australia and is leading the way for Australia’s First Nations’
land and water management, featuring a mix of environmental
and Indigenous conservation and sustainable farming. This
has already begun to pay off with improved water quality and
an increased number of breeding waterbird colonies.

Nari Nari Elders Mabel Fitzpatrick (left) and Kerrie Parker, at Gayini © Annette Ruzicka.

We acknowledge the Nari Nari people, the Traditional Custodians of the lands and waters at Gayini, and pay our
respects to their Elders past, present and emerging. We celebrate the stories, culture and traditions of Aboriginal and
Torres Strait Islander peoples and recognise their continuing cultural connection and importance in caring for Country.
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Through a partnership with Nearmap, high resolution aerial imagery combined with advanced Al-detection
technology are being used to monitor environmental flow releases moving through Gayini. © Nearmap US.,
LLC; EPSG 3857, September 27, 2024, Lat34.544966/Lon144.201733, Mpp0.149

A
g
& QLD .‘{ Brisbare

SA NSW / -

/ 5 Great Cumbung \\

/| &Nimmie-Caira

[T J,‘S'/dmy
R 7__!\0.1;1,0 e

vIiC elboums 4

e

¢ .
fh e

\JAi{']Habm

=

Legend

o e —— Rivers

Roads
- Great Cumbung (Juanbung/Boyong)
N Gayini Nimmie-Caira
. : [ vanga National Park

= Other Protected Areas

Source; Esri, DigitalGlobe, G%oEye, Earthjétar Geographics, CNES/Airbus DS,
//\ USDA, USGS, AeroGRID, IQN. and the GIIS User Community
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5.6.1 Privately protected inland waters

Privately protected areas (PPAs) are defined as being under private governance, that is, by
individuals and groups of individuals; non-governmental organisations (NGOs); corporations

— both existing commercial companies and sometimes companies set up by groups of

private owners; for-profit owners; research entities (e.g. universities, field stations); or religious
entities.”® PPAs are often owned but also sometimes leased by the managing body. Most, but
not all, PPAs are open to the public and may charge a visiting fee. Companies managing PPAs
include those that do so as part of an ecotourism operation, but also private companies with
holdings that include areas set aside for conservation because they are rich in biodiversity or
simply not needed for commercial operations. Although there are exceptions, PPAs tend to be
fairly small; the average size of privately protected areas reported to the World Database on
Protected Areas is 10.26 km?,38°

An important subset of PPAs is those created by covenants, where owners agree to set aside
land and water from development in perpetuity whilst still retaining ownership. Covenants are
often linked to financial incentives such as tax breaks or access to carbon trading schemes. For
example, in New Zealand, landholders with covenants on their land can in some basins benefit
from nutrient-trading schemes to protect water quality of lakes and rivers.38!

In the inland water realm, the most common PPAs are probably small and discrete wetland
areas, such as pools, small lakes, mires or peatlands, often protected primarily for their bird life.
As such, they can face problems from genetic isolation and impacts from surrounding land use,
such as eutrophication due to fertiliser seepage in agricultural areas. But PPAs also provide
habitat for aquatic species in areas where wetlands have otherwise declined and where they
can serve as stepping stones for migratory waterfowl.

In parts of the world where there has been extensive drainage of natural wetlands, a proportion
of inland water PPAs are the result of human activities, such as abandoned gravel pits and
other quarries, peat cutting, and old reservoirs. Restoration can be an important part of

their mandate. PPAs that include floodplain restoration can also play an important role in
downstream flood mitigation. Entire rivers are less often PPAs due to their length and likelihood
of multiple ownership. Those managed for sport fishing can, however, often have high
ecological values, particularly if only native species are fished, and may be suitable as OECMs.

PPAs are currently most common in western Europe, North America, Australia and New
Zealand, but are emerging everywhere, often linked to ecotourism. For example, there are
several wetland PPAs in China, South Korea, Chile, Brazil and South Africa. %2 An important
part of planning for inland water conservation is to ensure that scattered private initiatives are
integrated with state or community conservation exercises to multiply the net benefits.

5.6.2 ICCAs and IPAs

Over the past twenty years, there has been increasing recognition of the role of both
Indigenous peoples and other local community groups in managing land and water to benefit
conservation.®3 This includes both traditional management, sometimes centuries old, and
emerging initiatives. Such sites became known collectively as Indigenous and Community
Conserved Areas or ICCAs. Today the ICCA Consortium, a global NGO that represents many
such groups, keeps the term ICCA but uses it as an abbreviation for “territories and areas
conserved by Indigenous peoples and local communities” or simply “territories of life.”384

ICCAs have been defined as: “natural and/or modified ecosystems, containing significant
biodiversity values, ecological benefits and cultural values, voluntarily conserved by Indigenous
peoples and local communities, both sedentary and mobile, through customary laws or

other effective means.”®® The ICCA Consortium today prefers to define ICCAs by three main
characteristics:38¢

¢ There is a close and deep connection between a territory or area and an Indigenous people
or local community, generally embedded in history, social and cultural identity, spirituality and/
or people’s reliance on the territory for their material and non-material well-being.

¢ The custodian people or community makes and enforces decisions and rules (e.g. access
and use) about the territory, area or species’ habitat through a functioning governance
institution.

¢ The governance decisions and management efforts of the concerned people or community
contribute to the conservation of nature (ecosystems, habitats, species, natural resources),
as well as to community well-being.
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Defined ICCAs fulfil all three characteristics; disrupted ICCAs are places that are known to have
fulfilled these characteristics in the past but fail to meet one or more today due to reversible
factors; and desired ICCAs are “under development” and have the potential and community
willingness to fulfil the three factors in the future. ICCAs, like OECMSs, are defined partly by their
effectiveness in conserving biodiversity; in theory, if they cease to protect biodiversity effectively,
they cease to be ICCAs.

In part because they include both Indigenous territories and other types of local community,
ICCAs vary enormously in size, type and function. Many are protected areas, others are
potential or in a few cases already recognised OECMs, and some are neither.28” Similarly,

many ICCAs are under traditional governance arrangements and not formally recognised

by governments. The fact that with the right conditions and incentives local and Indigenous
peoples’ communities can and do protect ecosystems is more important than the label applied.

Names and classifications remain under debate. Some Indigenous peoples’ groups are
reluctant to have their areas treated together with those of other communities, and there is an
IUCN World Conservation Congress resolution to investigate having a separate category for
Indigenous Protected Areas. There are also complications in the ways governments define and
recognise Indigenous peoples; groups that in one country would be recognised as Indigenous
may not have the same recognition over a national border.

Notwithstanding, some countries have already developed legally recognised Indigenous
Protected Areas (IPAs), most notably in Australia where over 80 self-declared IPAs now cover
87 million hectares. Here the IPA Program has been supporting First Nations communities

to voluntarily dedicate and manage their land as protected areas since 1997. In addition

to environmental and cultural heritage protection, IPA participants report benefits of
empowerment, cultural connection and well-being. IPAs now make up over 50 per cent of
Australia’s National Reserve System.3® Most are managed under IUCN categories V and VI and
a number contain important wetlands. 38939

Indigenous peoples and other communities protect wetlands as sacred natural sites, to
maintain important ecosystem functions like fish spawning or fish migration pathways,%" to
protect sustainable artisanal fisheries,?% and for cultural reasons. Development of Indigenous
led and controlled ecotourism activities is also a growing phenomenon, sometimes located
adjacent to existing protected areas but with more freedom to bring people into the territory
through, for instance, river and lake trips and cultural tourism.

Local communities also protect wetlands, ranging from village ponds to larger areas; in
countries where commons still exist these often provide an obvious vehicle for community
protection.®*® Many of these sites are quite similar to PPAs, described earlier, but here
management is by a collective rather than an individual, company or organised group.
Community approaches have proved effective in many situations, although this is not inevitably
the case.®* Groups often need resources, sometimes training and support in withstanding
outside pressures on their inland water resources, along with internal measures to organise and
resolve disputes.39

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 90



Contents | Chapters 1|2 |3 |4 | 5| 6 | Appendix | References

Chapter 6

Managing for inland water
ecosystem integrity in
protected and conserved
areas

-

Giant salamanders (Cryptobranchidae) native to China, Japan and
the eastern US, include some of the earth’s largest amphibians,

with some species growing to more than 1 meter in length. They are
fully aquatic, using their wavy skin to breathe and therefore require
freshwater habitats with good water quality. © David Herasimtschuk /
Freshwaters lllustrated
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Key messages:

e Upgrading the management plans of existing protected and conserved areas to
include inland water objectives can make a meaningful difference, especially if current
management activities are inconsistent with inland water conservation.

¢ The stakeholder groups involved in developing management plans should include users
of the inland water resources as well as those whose operations or actions outside the
area could affect the health of inland waters inside the PCA.

e Key ecological attributes should guide the development of a monitoring plan, and
specifically its outcome indicators.

¢ A number of tools exist for assessing site-level management effectiveness. The R-METT
has been developed for use in Ramsar sites, and some others have been applied to a
limited extent to inland waters.

Many if not most of the world’s ‘terrestrial’ PCAs contain inland water ecosystems, yet the
existence of inland water management objectives for those PCAs is far less common. Inland
water values are often overlooked, resource constraints might be a concern, or managers may
simply lack the knowledge to manage the systems.39:397

The same management activities that might be prescribed within those PCAs dedicated to
inland water conservation — for instance, inland Ramsar sites and PCAs designated to conserve
lakes or wetlands — can be tailored to existing and new PCAs that have a terrestrial orientation.
Integrating inland water values more fully into PCA management plans and implementation can
provide measurable benefits to freshwater biodiversity and often provide additional support to
terrestrial and/or marine life as well. Even minor adjustments can pay dividends.3%

At the other extreme, management actions can unintentionally damage inland water
biodiversity, such as through the introduction of non-native fish for recreational angling,
releasing pollution from tourist infrastructure or road maintenance, allowing excessive water
removal for tourist accommaodation, creating artificial water bodies for wildlife viewing, or
permitting boating or water sports at harmful levels. Conversely, even a limited consideration
of inland water issues can result in major conservation gains through securing vulnerable fish
species, waterbirds or flora.

The following section looks at how to include inland waters in PCA management planning and
then gives an annotated checklist of issues to be considered. It draws on concepts of durable
freshwater protection and use of freshwater KEAs — hydrologic regime, connectivity, water
quality, habitat and biotic composition, see earlier chapters for further details.

6.1 Updating and developing
management plans

All protected areas should have management plans, and the managers of some OECMs will
require or want plans as well. In the following sections we focus on PAs although the advice
can apply to OECMs.

Before starting or revising a management plan it is important to ensure that inland water
considerations are included in: (i) goals, objectives and targets, (i) analysis of threats or
pressures, and (jii) allocation of technical and financial resources. This is particularly important
in sites containing a large proportion of a basin, or rare or endemic aquatic species.3%®
Additionally, three broad issues need to be addressed:

What is the plan for?

Every protected area should have a plan but the length, aim and content of plans vary
depending on circumstances such as the size of the area, its governance structure, the
pressures facing the site, and resources available for management plan implementation.
There is little point in developing a grandiose plan if there are no resources for implementation.
A small, voluntary community reserve needs a different plan from a larger protected area
managed by a government department, or from a sacred site on the land of Indigenous
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peoples. In all cases, it is important that management plans for PCAs are harmonised with any
other plans relating to water management within the broader basin. Some questions to consider
before developing a plan are:

¢ |s this a broad, conceptual plan for a new protected area, or a revision and updating of an
existing plan?

¢ How much detail is needed?
¢ \What resources are available for putting a plan in place?
¢ \What resources are available for implementing the management plan?

Who should be involved?

The plan will need a team of people, possibly with outside specialists, such as experts in inland
water species, wetland conservation and water management. Often, ministries or agencies
responsible for protected area designation and management are separate from those responsible
for managing water, fisheries and aquatic biodiversity. While cross-agency coordination takes time,
it can lead to more efficient implementation. For example, in Mongolia the National Protected Area
Agency is working with the Water Agency responsible for River Basin Management to design an
MOU with the shared goal of leveraging capacity and funding for management plan development,
implementation and monitoring in and around protected areas. Building from this example,

in developing the plan consider, specific to inland waters, the roles of government agencies
responsible for water infrastructure and permitting, water allocation, Ramsar site management
and fisheries.

Further, plans drawn up in isolation from concerned stakeholders are likely to cause resentment,
particularly if they affect traditional rights of access and use. But involvement takes time and
energy and not everyone can or will want to be involved. A voluntary planning process can result in
domination by people with time to spare, which often leaves out those who don’t have the time or
capacity to participate (e.g. poorer people or those with demanding jobs). Working out who should
be involved, and how, needs to be done carefully and early in the process. Non-governmental
communities that may be particularly important to consider from an inland water perspective
include:

¢ Indigenous communities (see Chapter 3)
e fishing communities
¢ inland water-based resource users, such as reed collectors

community members (often women) who rely directly on the system for drinking water collection,
washing or other domestic uses

river or lake-based tourism operators

river-, wetland- or lake-based recreationists (e.g. kayakers, birdwatchers, fishers, hunters)

agricultural sector or farmers operating near or upstream of the protected area, especially if their
practices generate downstream water quality or quantity impacts

e scientists or academic/research institutions with knowledge of the inland water ecosystems
* water companies and other commercial water users.

What form should the plan take?

Should it be a printed plan, or an electronic document that can be widely shared? Or just a verbal
community agreement? Formal agreements about things like number and size of fish caught and
types of fishing tackle should be recorded in the way that is likely to be most understandable by
community members. Is this a permanent plan that will last the whole planning period (often 5-10
years for management plans) or a living document that can be adapted if new needs become
apparent? Protected area managers are often now turning away from rigid, unchanging plans that
go out of date, but at the same time plans should not be changed casually, particularly if many
stakeholders have worked together to reach consensus. Once these basic decisions have been
made, most detailed management plans contain a range of elements, outlined in Table 6.1.
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Introduction

Planning team
appointment
and roles

Mechanisms for
stakeholders’
participation

Context review

Threats and
opportunities
assessment

Vision

Objectives

Targets

Protected area
management
category

Viability of targets

and objectives
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Describes the vision, how the plan was completed,
targets, and some key statements about the
proposed strategies and actions.

Lays out roles and responsibilities.

Lists the main stakeholders and how they have been
able to participate in the design and implementation

of the plan.

Includes the relevant biological, social, economic,

legal, political, administrative and historical issues at

a local, regional, national and international level.

Summarises local and regional threats.

A short statement that gives a clear, inspirational
but realistic description of hopes for the protected
area by an agreed time.

Clear statements of the desired outcomes.

A series of targets (biodiversity, social, economic,
cultural) intended to support achieving the desired
outcomes.

A brief description of the agreed IUCN protected
area management category and any international
designation (e.g. World Heritage, Ramsar, etc.).

An analysis of the status of the objectives and
targets (e.g. if a population of a target species is
stable, increasing or declining).

Vision includes inland waters. In key
statements, describe how strategies and
actions will address key ecological attributes in
order to achieve inland water goals and vision.

Ensure at least one member of the team has
inland water experience.

Indigenous peoples and local communities
(including local fishing communities),
recreational and resource user associations
(e.g. sports fishers, hunters, birders,
gatherers, boaters), water user associations,
water companies (e.g. water utility, water
bottling), agribusinesses and smallholder
farmers, conservation groups.

Include summary of the legal and policy
framework as it relates to inland waters
including PA regulations as they apply

to inland water ecosystems, water use
regulations, fish and wildlife regulations, and
international commitments (e.g. NBSAP,
analysis of historic inland water issues (e.g.
has the area been drained, streamflow
altered, etc.), inland water resource rights (see
Chapter 3), and wider basin values.

Remember offsite issues like dams, upstream
pollution or interruption of water flow, as well
as downstream implications for biodiversity
and water users.

Include inland water ecosystems and
biodiversity in the vision.

Include explicit inland water conservation and/
or management outcomes.

Include explicit inland water targets

(e.g. ecosystem representation, aquatic
connectivity, inclusion of places important for
biodiversity and ecosystem services).

Confirm that the category aligns with the
management regimes of both terrestrial

and inland water areas. If a Ramsar site,
check that key values in the Ramsar Sites
Information Service are reflected. https://rsis.
ramsar.org/

Consider the status of objectives and targets
through the lens of inland waters’ ecological
integrity, as expressed via the five key
ecological attributes. Consider how the entire
basin (uplands, as well as wetlands and

water bodies) affects inland waters’ viability.
Consider how the status of inland water
ecosystems affects linked management goals
(e.g. for uplands, human well-being, nearshore
coastal zones).
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Indicators for
targets and
management
actions

Strategies and
management
actions

Management
programmes

Management
effectiveness

Data collection,
management,
analysis and
archive

Management plan
consultation/

review
Relation of the
management

plan with the
operation plan

Other elements

Measurable indicators used to monitor success of
management actions (outputs) and status of targets
(outcomes).

Identifies different management approaches in
different parts of the protected area.

Identifies strategies and actions based on the
status of targets (current and desired future
condition), threats and opportunities, and resulting
management needs. These are the basis of
operational planning.

If there are pre-determined legal or policy
programmes, the plan should show how proposed
strategies fit this framework.

Indicators for each target need to be selected

and ways of measurement described, along with
location of monitoring, frequency, level of effort and
who is in charge. This can be a separate monitoring
plan.

The plan should include, and respond to, regular
assessments.

Explains how data are going to be collected (for
instance for monitoring), managed, analysed and
archived.

Details of how often the plan should be reviewed
(e.g. during the development of the annual
operational plans).

The plan should include a section that explains how
the operational plans will be drafted and for what
period of time.

Annual budget and notes of additional costs
depending on fund raising (e.g. for infrastructure
projects, restoration work, etc).

For instance, organisational charts; glossaries of key
terms; case studies; maps.

Consider the inland water objectives and all
five key ecological attributes when identifying
indicators.

E.g. riparian and floodplain buffers (Chapter
3), temporary or permanent no fishing zones
to protect vulnerable populations or lifecycle
stages.

Zoning should ideally follow a nested basin
approach/design. Avoid using rivers as
management zone boundaries if possible, or
at a minimum include both banks of the river
and associated floodplains within the same
management zone.

Consider how inland water strategies and
management actions may affect other
management goals, and vice versa.

For rivers or large lakes partly outside the site,
consider programmes affecting these areas
also.

Select indicators that represent key ecological
attributes associated with inland water targets
and objectives (see Section 6.3). This could
include a mixture of automatic monitoring
(such as flow rate), expert review and
traditional knowledge (e.g. fish numbers).

Whatever system is used, check that inland
waters are adequately addressed.

Similar, with the exception of coordination
of data with water and aquatic resource
management agencies.

Consider synchronising review with regional
basin plans or water management plans, as
appropriate.

n/a

Ensure that costs associated with
management and monitoring of inland water
targets are accounted for (see Section 6.4).

Where tourism or fisheries occur, relevant
parts of the plan might be included in a poster
at water’s edge.

95 | Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity



Chapter 6 Managing for inland water ecosystem integrity
Contents | Chapters 12 3|4 |56 | Appendix | References

Not all plans will need to be so detailed, particularly for smaller reserves. But the Great blue heron (Ardea
above should act as a checklist to see what could be required. Even the smallest reserve herodias). © Barry Berman/TNC
Photo Contest 2022

should have, at a minimum, (i) a clear set of objectives, (i) a list of management actions, (i) a
monitoring system, (iv) a sensible budget and, if there are other people present, (v) a process
of stakeholder engagement.*® Very few inland waters around the world are not used in some
fashion by local communities, so stakeholder engagement will likely be key.

OECMs are recognised because their existing management has been successful in conserving
biodiversity, whether or not this was the intention. Many will not have a specific management
plan, and probably do not require one, although once recognised as an OECM they will

need some kind of monitoring plan. Management authorities of OECMs that do have explicit
management plans are encouraged to consider inland water issues, including inland water
biodiversity. Some OECMs will, we hope, over time be managed to increase their biodiversity
as managers become more involved with the wider aims of inland water conservation. In these
cases, they may need a management plan of the type outlined above.
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6.2 Common

management interventions and

activities for inland water ecosystem integrity

The following list should act as a checklist for anyone managing a protected area or OECM. It
is particularly aimed at protected areas that include rivers, ponds, lakes or other inland water
ecosystems,*! suggesting how and where these could be added to a management plan — with
targets, indicators and associated management actions — and where interventions could make
a difference to conservation outcomes. The table also links actions to specific inland water key

ecological attributes (KEAS).

Table 6.2. Checklist of management actions to support inland water conservation in protected and conserved areas
including (a) incorporating inland waters in the PCA baseline and management plan, (b) actions focused within the
PCA, (c) joint actions within the PCA and in the broader basin, and (d) actions predominantly in the broader basin,

including policy changes.

Table 6.2.a Management actions to incorporate inland waters in the PCA baseline and management plan
Many PCA managers will have only a vague idea of the inland water biodiversity and ecosystem services likely to be present. The first step

is therefore to build a picture of what inland waters ecosystems, species and services occur within the PCA, their status and trends, and to
decide how to measure future trends. Analysis should take into account the concept of inland waters ecosystem integrity and the five key
ecological attributes identified for those systems: hydrologic regime, connectivity, water quality, habitat and biotic composition. Links
to these are indicated in the table below.

Key Ecological
Attribute (KEA)

Carry out a baseline | With a focus on rare, threatened and endemic inland waters species, harmful
survey invasive alien species, water quality and water flow regime or dynamics, social
and cultural values and pressures and threats. Traditional survey techniques
can be augmented with newer approaches such as bioacoustics*®?4 DNA
sampling*®* and camera trapping.*® Traditional ecological knowledge*® and
citizen science approaches*?” should be incorporated wherever relevant. This
information will be used to identify key inland waters conservation targets; see
next section.
Select key Indicators will likely be developed for a subset of inland waters conservation All
indicators for targets, such as population trends of target species, key social indicators,
monitoring trends in flow and water quality.40840°
Agree and describe | It is important to ensure continuity of approach and therefore of data quality All
monitoring process | over time (e.g., to ensure smooth transition if monitoring staff change).*'°

Most protected areas will have a management plan; this step aims to ensure that inland waters issues are included.

Identify key inland
waters actions
needed

Actions fall into four main groups:

v Actions taken within the protected area boundary.

v Negotiations leading to actions in surrounding areas that impact inland
waters integrity in the protected area.

v/ Advocacy for policy changes or resource mobilization at a regional or
national scale to improve inland waters integrity in the protected area.*!"

Actions taken in a protected area need to be harmonised with overarching
water management institutions in the area.

All
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Table 6.2.b Management actions that can be taken on-site within the PCA

Things that the manager or management group can do on land and in water that they own or control themselves and will not damage wider
stakeholder interests. All the following recommendations will depend on the particular ecosystem or habitat involved and choices need to be
made in this context.

v | Action Key Ecological
Attribute (KEA)

Optimise diversity v/ Re-introduce or increase coarse woody debris, which provides additional Connectivity,

of aquatic habitat

habitat, variation in flow rates and often suitable spawning grounds for
fish.412

Restore meanders in streams and rivers that have been straightened to
provide additional habitats, fish spawning areas, etc.*®

Water quality,

Habitat, Biotic
composition

Ensure healthy
riparian and
lakeside
ecosystems

Conserve or restore native vegetation to provide cool, shady areas in
water, natural buffering of floodwaters, cover for semi-aquatic animals and
migration pathways.*'*

Habitat,
Biotic composition

Maintain or restore
natural flow
patterns and inland
waters connectivity
(lateral, longitudinal,
temporal, vertical)

Prohibit new stream barriers, like undersized road-crossings and new
dams

Consider removing on-site dams or other human-made obstacles within
the protected area.45416

Remove culverts and levees to restore natural floodplains if this can be
done without impacting human communities.*!74'8

Upgrade or modify existing on-site dams and/or culverts to allow for better
fish passage

Work with on-site dam operators to negotiate changes in dam operations
to meet environmental flow needs

Connectivity,

Hydrologic
regime,
Habitat

Protect water
quality

Eliminate herbicide and insecticide use in the PCA (e.g., to control invasive
species) or at least ensure application takes place a safe distance from
inland water habitats, with large buffer zones and chemicals that quickly
break down to harmless components.*°

Control point and nonpoint nutrient sources in the PCA including

wastewater from tourist camps, settlements or farms.*?° This can include
a nutrient management plan with a combination of approaches including
waste water treatment, retention and filtration ponds and riparian buffers.

Water quality,
Biotic composition

Introduce erosion
control measures

Restore natural vegetation, targeting areas that will maximize erosion
control.

Habitat,
Water quality

Restore wetlands

Rewet peatland and wetland habitats to increase biodiversity, flood and
carbon storage.#?!:42

Fill in drainage channels to restore natural wetlands in areas previously
drained for agriculture or forestry.
Remove levees on natural floodplains, to recreate wetland habitat,

restore lateral connectivity and access to floodplain habitats, and reduce
downstream flooding.

Connectivity,
Hydrologic
regime,
Habitat
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Table 6.2.c Management actions that can be taken both on-site within the PCA and in the broader basin
Some changes will also often need negotiation with other stakeholders, whether or not activities occur within the boundaries of a PCA.

v/ | Action

Restore natural
vegetation in the
wider basin

Details

Deforestation or land degradation in river and lake basins can result in soil
erosion, siltation, excessive flooding and other problems.“

Key Ecological
Attribute (KEA)

Habitat,
Water quality

Prevent invasive
species

Prevention is always far cheaper and more effective than control.*?* Prevention
includes:

v Work with users of the PCA and surrounding inland waters to agree on joint
strategies against invasive species.

v Carry out educational campaigns to inform users about sanitary measures
to avoid accidental introduction of non-native species: check, clean, dry all
boats, footwear, fishing equipment, etc.

v Where necessary, introduce regulations and practices to minimise risks of
invasive species, such as mandatory cleaning of equipment, etc. 4%

Biotic
composition

Control invasive
species

Control is very difficult at a site level if the surrounding environment remains
heavily impacted. Several stages are needed:

v Analyse whether a non-native species is likely to become invasive, and if so
whether it will seriously disrupt the ecosystem.

v Assess the potential for control, and if eradication is not possible, consider
containment.

v Investigate the most effective control methods, with the least damaging
side effects.

v Ensure that local communities and other regular users are supportive of
control plans (and find out whether they are willing to help).

v Initiate a control programme.#2¢

Biotic
composition

Minimise risks to
native biota from
aquaculture and
fish stocking

v Assess potential harm (via hybridisation, predation, disease, pollution) to
native biota from on-site aquaculture operations and consider removing
those operations if the risks can’t be mitigated.

v Work with off-site aquaculture operators to reduce risk to on-site biotic
communities by instituting best practices.

v Assess the potential risks of fish stocking, especially of non-native species,
and take appropriate mitigation actions.

Protect breeding
and feeding
grounds and access
to these sites

For most inland water species, some focal habitats will occur within the
protected area and some will be outside (e.g. in critical management zones).

v Protect and/or restore focal habitats within the protected area and engage
with stewards of focal habitats in the broader basin, through careful
negotiation, to conserve species’ access to those sites.

Habitat,
Biotic
composition
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¢/ | Action Key Ecological
Attribute (KEA)

Ensure
sustainability
of inland water
fisheries
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Ensure the sustainability of fisheries both inside the PCA - if fishing is permitted
at all — and in the wider inland water ecosystem. Voluntary agreements, legally
required agreements and compensation schemes can all reduce the negative
impacts of unsustainable fishing practices, although compensation schemes
need to be monitored to ensure they do not put pressure on inland waters in
different ways.*?” Amongst the issues to be covered are:

v/ Replace gear or equipment likely to be damaging to either the sustainability
of fish populations or the wider environment.

v Introduce regulations or voluntary agreements relating to fishing boats,
covering size, pollution and engine noise.

v Implement temporal (seasonal or permanent) or spatial (no take zone,
community reserve) closures.

v Measure species composition of fish catch to track changes in inland
multispecies fisheries.

v If applicable, calculate sustainable catch levels and introduce quotas to
ensure these are not exceeded.

v Inriver dolphin habitat, introduce pingers (acoustic devices to scare off
river dolphins) to deter dolphins from taking fish from nets and traps.*®

Biotic
composition

Maintain natural
flow patterns,
migration pathways
and inland water
connectivity
corridors

v Support surface and groundwater regulations that sustain environmental
flows to and through the area.*?%4%

v/ Remove obsolete dams and other constructed obstacles both inside and
outside the PCA.*%"

v/ Modify dam operations to maintain environmental flows (i.e. water flows to
support freshwater and estuarine ecosystems and the human livelihoods
and well-being that depend on them).432433

v/ Design or upgrade structures to minimise impacts on migratory species
(e.g. fishways on dams, structures or technologies that reduce entrainment
and related mortality through turbines, culverts that increase fish
passage). 43443

Connectivity,

Hydrologic regime

Manage non-point
source pollution

Chemical inputs from surrounding ecosystems play a critical role in the health
of both standing and running inland waters. Many protected landscapes (IUCN
Category V) contain farms and managed forests, both of which can produce
substantial pollution from nutrients and pesticides, leading to eutrophication,
while tourist operations and other settlements can add their own pollution
loads. Steps may include:

v Apply effective riparian buffer zones to reduce leakage into inland waters.**

v Negotiate with surrounding land managers to reduce levels of inputs, avoid
application before heavy rain is forecast, use the most effective application
techniques and encourage safer alternatives such as organic agriculture.*’

v Introduce erosion control methods — e.g. bunds, shelter beds — where
soil erosion and siltation are having a negative effect on inland water
ecosystems.*3®

Water quality

Mitigate thermal
pollution

v Cold-water pollution from existing dams can be reduced by adding warmer
tempering water to the cold water as it is being released, or by taking the
water for release from near the surface of the dam where it is warmer.

v Warm water pollution from point source discharges and existing dams can
be controlled, reducing the amount of water released by such facilities and
capturing heated wastewater for other purposes, like desalination.*®

Water quality
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Table 6.2.c (continued)
v/ | Action

recreational use

Manage tourist and

Details

Tourism is a mixed blessing for PCAs. It can be a source of revenue and a

key pathway for educational campaigns, and visitors can experience health
and wellness benefits. Yet, poorly managed tourism can overwhelm a site and
destroy the very values for which it has been designated. From the perspective
of inland waters, steps to minimise detrimental impacts can include:

v Consider likely impact on inland water species from tourist use, particularly
boating and angling; within protected areas there should be strict controls
on powered boats, high-speed boats and jet skis.

v/ Design paths, viewing areas, boat access points, and permitted fishing
zones to minimise disturbance to nesting and breeding waterbirds and
other aquatic and semi-aquatic species (e.g. turtles, fish).

v Regulate numbers of visitors in the most sensitive parts of the protected
area (e.g. riverbanks, wetlands).#4°

Key Ecological
Attribute (KEA)

Habitat,
Biotic
composition

Consider and

sacred sites

protect cultural and

Many PCAs contain sites of local and/or national importance for their historical,
cultural and sacred values and inland water sites need particular attention to
management, in liaison with the relevant stakeholders. Such sites include:

v Sacred lakes, rivers and springs.**!

v Any inland water-related historical features, such as historic irrigation
systems, abandoned leats (channels) used for carrying water to mills, or
other features likely to be of heritage interest.

Could have
implications for
one or more KEAs

Shifting boundaries

v In places where a river or stream is used to mark the boundary of a
protected area, consider extending the boundary so that both banks of the
watercourse are under the same conservation management.

Habitat

Table 6.2.d Management actions in the broader basin (including off-site policy changes) that can support the PCA.

As noted in the set of actions directly above, many issues cannot be solved within a single protected area, nor by a single manager or
community managing a single site. Wider changes in policy and practice are often needed to buffer PCAs against pollution, fragmentation,
invasive species and other pressures. Off-site policy changes are usually undertaken by a protected area agency, Ministry of Environment or
sympathetic politician. On the other hand, if good relations are built up, small policy changes by nearby land and water managers can have a
beneficial impact. Below highlights some of the off-site policy changes that can take place.

v | Action Key Ecological
Attribute (KEA)

Agriculture:
livestock
management

If not managed well, livestock can impact inland waters ecosystems through
direct impacts on riparian areas and more generally through run-off of nutrients
from manure and sediment from erosion, impacts of vegetation clearance to
create pasture, compaction of soils, and leaching of fertilizers from grassland
(Williams et al., 2021; UK Parliament, 2022).442443 A number of options can help
buffer and recover inland waters biodiversity.

v Negotiate reductions in livestock numbers close to the PCA.

v Change rangeland management around PCAs to reduce use of fertilizers
and herbicides, moving to a low impact or organic system.

v Introduce or strengthen buffer zones at the edges of water bodies to
reduce the levels of leaching and to prevent livestock from coming into
direct contact with inland waters systems.

Water quality,

Biotic composition

Agriculture:
management of
crops

Leaching of nitrate and phosphate fertilizer and of insecticides, fungicides and
herbicides causes devastating impacts on many inland waters systems. PCAs
that are isolated within an intensively farmed landscape are likely to experience
significant losses.**

v/ Reduce contamination through changes in chemicals used.

v Investigate more effective application methods to reduce spray drift and
levels of waste.

v/ Make greater use of buffers and timing of applications to reduce overall
impacts.

v Move to a low impact or organic system

Water quality,

Biotic composition
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4 Details Key Ecological
Attribute (KEA)

Forestry
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Forest management can either be beneficial or damaging to inland waters
depending on how it is done. Key steps to reducing negative impacts
include:#

v/ Avoid heavy ploughing or clearcuts that result in elevated soil erosion.

v Reduce or eliminate routine use of fertilizers and broad-action pesticides in
forestry and ensure that any applications are as effective and contained as
possible.

v Choose appropriate species, e.g., conifers on base-poor soils can increase
acidification in inland waters.
v/ Practice continuous cover forestry in those areas closest to the PCA.

v Maintain buffer zones of continuous forest cover around rivers, streams
and lakes.

v Take care that afforesting grasslands does not significantly reduce stream
inflows through greater evapotranspiration (as in some Mediterranean
climates).

Hydrological
regime,

Water quality

Inland water
fisheries
management

Changes in management of inland fisheries to reduce negative impacts have
been outlined above. Sometimes these require changes in national or regional
policies to provide the legal power for enforcement.

Biotic composition

Aquaculture

Aquaculture operations exist alongside and sometimes within PCAs; their
impacts vary. Intensive operations, particularly those involving non-native
species, supplementary feeding and use of antibiotics can carry substantial
risks to native biodiversity. [Refer to new guidance when ready]

Water quality,

Biotic composition

Flood defence and
water, transport
and/or energy
supply agencies

There is increasing recognition that channelling water with levees and dykes

is not always an optimal solution for flood protection, carrying floodwater
further to impact communities downstream. A similar situation is true for
structures like dams and culverts that fragment inland waters habitats.
Restoration of natural floodplains in and around PCAs can provide important
conservation benefits along with significant disaster risk reduction and removal
or upgrades of obsolete structures can similarly reduce risk from dam failures
or fragmentation of systems. Changes in national or regional policies or
regulations as well as funding from government may be required to support
changes in built infrastructure.

Connectivity

Hydrological
regime

Habitat
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6.3 Measuring management effectiveness
and supporting adaptive management

Research suggests that protected and conserved areas are only effective in conserving inland
water biodiversity if properly designed and managed, in ways that account for the needs of
inland water ecosystems and species.*é 47 The first global review of the effectiveness of
protected areas for inland waters found that less than one per cent of published studies include
the information needed to assess effectiveness for inland water biodiversity conservation.#4®

Of the 75 available case studies that did include data to assess inland water biodiversity,

38 reported positive, 25 neutral and 12 negative outcomes as the result of protected area
establishment and management. Therefore, it is important that management plans include

a monitoring plan with components tailored for assessing effectiveness for inland water
objectives.

IUCN WCPA considers management effectiveness through six elements.*4®

¢ |t begins with reviewing context — the importance of the site and other significant factors
— and establishing a vision for site management, within the context of existing status and
pressures,

Progresses through planning (often including management plans and annual work plans),
and

Allocation of resources of time, equipment, staff and finance (inputs), and

As a result of management actions (process),

Produces goods and services, typically identified in the management plan or work plan
(outputs),

That result in impacts or outcomes in terms of nature conservation benefits, ecosystem
services and social benefits.

Assessing all six elements, using qualitative and quantitative methods, will help answer three

main sets of questions: (1) Were management actions implemented as planned? (2) Did actions

lead to expected results? (3) What other factors may have influenced results and were there o
any unintended consequences? This information, in turn, will inform adaptive management of a :TSSZT;%?;S figsrr?iLrg ?g i%'ﬁgé'fts
PCA or other conservation strategy. A management assessment system that focuses solely on  fochwater fish and assess
outcomes, on the other hand, may provide little insight into why a particular result was or was population health.

not achieved, which hampers efforts at adaptive management. © Roshni Lodhia
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6.3.1 Developing a monitoring plan for a PCA

A management plan should include a monitoring plan, with the six management effectiveness
elements guiding data collection and evaluation. A good monitoring plan should focus on both
outputs and outcomes defined in the management plan. For instance, an outcome could be
maintaining river dolphin populations, while associated outputs (e.g. activities carried out to
achieve the outcome) might be to integrate dolphin pingers (acoustic devices to scare off river
dolphins) into local fishing practices, or to identify no-go areas for fishing. It may also be
important to track pressures beyond the PCA boundary that could undermine conservation
(e.g. land conversion in the contributing basin that changes water quality and quantity in the area).

Process of monitoring plan development
The process to develop or update a monitoring plan includes the following iterative steps:

1. Clarify audience and information needs: An essential starting point for monitoring and
evaluation is specifying who needs to know what information by when.

2. Identify team and resources: Suggested subject-matter expertise includes conservation
planning, freshwater ecology, and social science, as well as key stakeholders (especially
IP&LC members); this step is about preparation but also clarifying constraints.

3. Review PCA management plan: Review relevant content in the management plan
(including the viability assessment, management objectives, strategies and management
actions, etc. as described in Table 6.1) to highlight outputs and outcomes.

4. ldentify attributes and indicators: Develop and validate indicators for outputs and
outcomes.

5. ldentify other monitoring objectives: Review if it is necessary to monitor confounding
factors such as enabling conditions, threats beyond the area boundaries, or newly emerging
factors.

6. Prioritise what to monitor: Considering any resource constraints identified in Step 2,

designate a subset of output and outcome indicators to prioritise and provide a justification.

Develop monitoring plan: See Box 6.1 for details.

8. Implement and adapt: integrate robust data management practices when implementing
data collection and analyses, conduct periodic pause and reflect to review results, and
adjust management plan as needed.

~

Below we unpack a few key aspects along these steps:

Output indicators

Output indicators track progress on implementation of actions identified in the management
plan. At a minimum, a basic table is required that includes information on whether each action
was completed, where, when, and by whom. If a planned action was not implemented, it
should be documented. Output indicators can also be numerical measures of activity, for
example:

* Numbers of users: e.g. numbers of visitors, average length of stay.

* \olume of work output: e.g. numbers of meetings held with local communities, number of
patrols undertaken, extent of area surveyed in a research programme.

* Physical outputs: e.g. length of site boundary delineated and marked, numbers of brochures
produced or distributed, length of river with meanders restored.

Whenever possible, spatially explicit data (e.g. polygons) for specific on-site management

actions (e.g. site of reforestation, site of floodplain restoration, area under active fisheries

management) should be collected.

Outcome indicators

QOutput indicators may be similar in many ways across inland waters, terrestrial and coastal/
marine realms. Outcome indicators, on the other hand, will be tailored to the ecosystem(s)
being conserved. Outcomes are the single most important measure of success. A site can be
managed well and still lose biodiversity; conversely sites that are virtually ignored may through
chance events be successful. For inland waters, outcome indicators will typically be tied to one
or more of the five KEAs, the different aspects of ecosystem health. Given the interdependence
of ecosystems, wherever possible, all five freshwater KEAs should be assessed in monitoring,
with a focus on issues that are directly and significantly being managed for.
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There are numerous possible indicators for each KEA. For example:

e Hydrologic regime: measuring discharge for rivers like inflow and outflow measurements;
magnitude, frequency, duration and timing of flow events; measuring hydraulic properties for
all wetland types like seasonal depth and wetted width;

e Connectivity: extent to which species can migrate along a water course; longitudinal
(percentage of free-flowing river reach), lateral (per cent of floodplain connection), vertical
(percentage of active wetland area (bed, banks and seasonally wetted zone) with natural
bed);

Water quality: standardised indicator on physical (e.g. temperature, clarity, colour), biological
(e.g. biochemical oxygen demand), chemical (e.g. pH, presence of toxic chemicals)
attributes;

Physical habitat: structure (e.g. substrate composition and distribution, presence of coarse
woody debris), distribution (e.g. riffles, pools, runs, continuity of riparian vegetation);

Biotic composition: distribution of target species, abundance of target species, aquatic
community structure, presence of and trends in target species population.

In Serengeti National Park in Tanzania, for example, planners identified water quality of the Mara
River as a target and water flow and water quality as two of the priority key ecological attributes
important for meeting their inland water objectives (see Table 6.3).

Table 6.3. Example of monitoring plan from Serengeti National Park General Management Plan

Key Indicator Method of Collection Data source | Responsibility | Data currently
Ecological | f measurement frequency collected
Attribute/ | change
Threat
Water flow Minimum Physical flow rate | Monthly (flow | Research SENAPA Yes
flow rates and pressure/ rate); Every Ecological
temperature 30 minutes Monitoring
(for pressure/
temperature)
Water Dissolved 02 | Data collected Monthly Research SENAPA Yes
quality pH, salinity, using automatic Ecological
clarity, samplers. Monitoring
temperature

Prioritise what to monitor

Resource and time constraints will require prioritisation of indicators. Monitoring plans that
contain dozens or even hundreds of indicators seldom survive for long. Therefore, it is important
to explore and understand potential uses of existing monitoring occurring in the project area.
Although this may not exactly match identified monitoring needs, managers can consider
modifying indicators to draw on existing sources, and thus save time and money. For example,
if river flow is an indicator, a government agency may have an automated stream flow gauge 10
miles upstream that provides a reasonably reliable estimate of stream flows within the PCA.

For state-run and private protected areas, it is important to involve other concerned
stakeholders in evaluations. This ensures that a wide variety of voices are heard, which is
particularly important with respect to social and governance issues and can also draw on local
expertise. Traditional ecological knowledge is likely to exceed that of the professionals with
respect to some species. There is a growing body of work looking at alternative approaches
to monitoring that involve local people.*45! Such approaches present a cost-effective way

of collecting data, can help to increase local involvement in management and may increase
support for the PCA overall by increasing understanding of the objectives. Locally based
options may be particularly appropriate when local communities are actively using the natural
resources within the PCA (e.g. fishing communities monitoring size and number of fish caught
can signal if sustainable yield is being exceeded).

The cost of monitoring is always a challenge unless volunteer help is available. Managers have
to prioritise the most important outcome indicators (see Table 6.4).
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Table 6.4. \What makes an effective indicator?

Key Components

Inland water considerations

Has a clear, predictable and verifiable relationship to the Same
element that is being measured.
Is sensitive to change and thus able to show that Same

management actions are having an effect.

Reflects long-term changes rather than only short-term or
localised fluctuations.

Such as changes in numbers of migratory species over decades
rather than year-to-year fluctuations.

Reflects changes that have direct implications for
management (including biological, social, cultural, economic
and political changes).

Key issues in inland waters might be population trends of key
species, biochemical oxygen demand, water flow, willingness to
maintain agreed fishing levels, ecotourism revenue, etc.

Reflects changes on a scale and over a period that is
relevant to management.

It is important to select some indicators that react quickly to
conditions, to facilitate adaptive management, such as survival
of waterbird young or nutrient levels in water.

Is cost-effective in terms of data collection, analysis and
interpretation.

Liaising with local communities can often help here, for example
in monitoring populations of fish.

Is simple to measure and interpret.

It is particularly important that local communities understand

why some things are monitored, so fish populations, water
quality, level of flooding are all good in this respect.

Is able to be collected, analysed and reported on in a timely Same
fashion.
Assesses impacts of known pressures and detects new Same

pressures.

Content of a monitoring plan

The final monitoring plan should be relatively detailed (see Box 6.1 below) so that it is easy for
new staff members to work from. It is important that monitoring is carried out in the same way
over time, or results will not be comparable, so a new monitoring officer needs to be able to
read and understand exactly what to do.

Using the results of monitoring

Monitoring is only worth doing if the results help improve management and/or add to our
general knowledge about the environment and ecosystem services. Results therefore need to
be analysed regularly to see if they suggest that changes in management are needed. The best
indicators include thresholds that trigger action — for instance, if a population of a fish species
declines below a certain level, or nutrient levels rise above a point regarded as hazardous. It

is also important that the people doing the monitoring — usually field rangers — know how the
information they collect is being used; otherwise, this is likely to become a chore and may not
be carried out as accurately as needed.

While monitoring necessarily focuses on a small suite of carefully chosen indicators, it is
important that managers, rangers and anyone involved in the site also keep watch for changes
in other species, habitats and conditions as well, and address any problems that emerge.

Other monitoring objectives

1.Threats and conditions beyond PA boundaries

Inland water ecosystems face particular challenges of impacts from beyond their borders,
given the characteristics of inland water ecosystems (especially rivers and groundwater
systems) and the extent of interconnections between terrestrial and in-stream actions. External
impacts should be taken into account when interpreting monitoring results, to help understand
observed trends and to better inform adaptive management responses. Potential upstream
changes to be monitored include the extent and type of land use change; number of dams and
other barriers; volume and seasonality of water withdrawals (e.g. for agriculture); alterations

to stream morphology and levees; and extractive activities (mining, oil), wastewater, or other
sources of contamination. Stream gauges upstream of PCAs can be an excellent source of
data to understand the aggregate impacts of upstream impacts.

Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity | 106



Chapter 6 Managing for inland water ecosystem integrity
Contents | Chapters 112 |3 |45 |6 | Appendix | References

Contents of a monitoring plan

v Background Information
e Objectives: Why monitoring is being carried out. What questions will be answered
through monitoring and evaluation, and how are they linked and aligned with the PCA’s
objectives. This should be linked to the indicator(s) monitored and the thresholds used.
¢ Audience: Monitoring objectives should also be representative of stakeholder needs.

e Bibliography: A list of relevant material (e.g. journal articles and reports) and information
on previous activities (including constraints to monitoring activities).

e Fthics and human rights considerations in monitoring: Including consent from
stakeholders (especially communities involved in monitoring) and agreements on data
ownership, security, privacy, etc.

v/ Monitoring protocols
e Definition: Definition of each indicator.

e Method: Method or methods used (e.g. sampling, interviews, observation, line transect
techniques, traps or strip census methodology). Overall design that allows sufficient
ability to detect changes resulting from management actions.

e Procedures: Standardised procedures for collecting data, including area of monitoring,
staffing requirements (e.g. numbers, required training, time allocated), equipment
requirements (e.g. boats, binoculars, GIS, traps) and safety procedures; quality control
and quality assurance procedures.

® Frequency of data collection: Monthly, quarterly, annually, etc.

e Data collection: Indicators to be measured (e.g. numbers of sightings, average earnings
of communities).

e Data analysis and evaluation: Advice regarding analysis and comparison (e.g. use of
graphs, analysis software).

e Data management: Records should include the monitoring results (datasets) and the
history of monitoring development and revision.

* Budget:

v The process of review and revision

¢ Review: Monitoring should be regularly reviewed to ensure that the right things are
being monitored and that monitoring is carried out in the most effective way.

® Revision: Although monitoring protocols aim to ensure standardisation of monitoring,
they should also be adapted and revised if the review process indicates this need.
Revision may need to take place due to changes in technology, gaps in data, budget
changes and new pressures.

2.0ther effective area-based conservation measures

In theory, any assessment system used in a protected area could be applied to an OECM as
well. But for many sites, additional challenges exist because the managers neither prioritise
nor are likely to have expertise in biodiversity, so that monitoring will be an additional burden
and one where outside help will likely be required. Given that OECMs are defined by their
effectiveness, this is arguably even more critical than in the case of a protected area. There is,
as yet, no general guidance on monitoring and reporting for OECMs.

3. Ecosystem services

Natural inland waters provide numerous important ecosystem services, including water
provision and regulation, food security and disaster risk reduction (mitigating floods and
droughts),*2 and critical navigation/transportation pathways. Mapping and quantifying these
services can inform site management by setting a baseline. This is particularly valuable when
assessing the consequences of management decisions or policy changes on ecosystem
services. Data can be utilised to ensure equity in resource use and benefit sharing among
stakeholder groups, to support the development of compensation mechanisms for those
implementing conservation management practices, or to provide evidence in applications to
accreditation or certification systems.
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Ecosystem services can be valued by assigning a monetary value to biophysical, social and
economic benefits, or by a qualitative description of biophysical and sociocultural values.*?
Some of these are available for monitoring on site, including the Protected Areas-Benefits
Assessment Tool.*%* Monetary valuation can sometimes conflict with conservation; if the
economic value for conservation is not as high as its alternative use (e.g. industrial fishing
or hydropower), the non-monetary values of conservation should also be assessed (e.g. the
biodiversity or cultural values).4554%

6.3.2 Existing tools for measuring management effectiveness

Table 6.5 summarises examples of tools for measuring management effectiveness at the site
level, with an initial assessment on their strengths, weaknesses and state of application in
inland water conservation. Most focus predominantly on effectiveness in terms of biodiversity
conservation, although there are a growing number of systems that look at issues relating to
social values*” and governance.*® The Management Effectiveness Tracking Tool (METT) was
designed for tracking progress on an individual site over time and already has a number of
national and regional variations — there are distinct versions, for instance, in Bhutan, Indonesia,
Myanmar and South Africa.*s® Apart from the Ramsar-METT (R-METT), a version of the METT
designed by the Convention on Wetlands for inland waters,*®° there has been comparatively
little attention paid to inland waters in management effectiveness tools. Here are three reasons
for encouraging local adaptation for site management-related evaluations:

1. Any one system is unlikely to be equally applicable in every situation. Particularly if dealing
with stakeholders not familiar with the assessment processes, the inclusion of questions that
are not relevant to the local conditions can create a negative reaction or waste a lot of time.

2. The inclusion of many different people thinking about a system, rather than simply using
a pre-determined system, leads to continual refinement; in effect, a crowd-sourced
assessment system. This also means that the ‘central’ assessment system can continue to

be improved over time. Water buffaloes moving through

. . . . L wetland habitat to feed on
3. At a psychological/cultural level, ownership of the tool is greater when there is flexibility to aquatic plants, Vietnam.

create it or shape it; this is often attractive to governments and thus encourages sustained © Nguyen Sinh/TNG Photo
uptake. Tools and processes imposed from outside are more likely to be abandoned. Contest 2021
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Table 6.5. Some site-level management effectiveness tools

Tool Time Details and notes Weaknesses Inland water
required application
Low (1

Management  Rapid Simple, multiple- Quick to apply, Weak on A specific
effectiveness  assessment of days) choice questionnaire driven mainly by | outcomes — R-METT
tracking tool management ideally done by expert opinion, variations exist | has been
(METT)?! PA staff and other creates list of using more developed by
stakeholders, action points. data to track Ramesar but is
assessment by conservation now slightly
consensus. outcomes. outdated.
Protected Assessment Low Works with Quick method May miss Has been
Area Benefits  of social (1 day) stakeholders to to identify what ‘global values’ applied to
Assessment benefits from identify what they communities like carbon. inland waters.
Tool (PA- protected value from a PA, value from a
BAT)*62 areas actual and potential, protected area.
and where and when
benefits accrue.
Social Assessment of | Low (1-2 System for working Focuses on social | No data on Little
Assessment social impacts | days) with local rightsholders | impacts and effectiveness application
of Protected of protected and stakeholders to human issues. from an as yet.
Areas areas assess the impact of a ecological
(SAPA)“e3 protected area on their perspective.
livelihoods.
Site-level Assessment Medium Also aims to provide Unusual in Not suitable Little
assessment of governance information to report including equity in | for use alone application
of governance and its impact at national and global | consideration. because as yet.
and equity on equity levels. doesn’t look at
(SAGE) conservation
values.
Elinor Tracking WWF | Fairly short | Combines elements of | Quick to use, Fairly untested Unknown.
protected area METT and SAGE. both conservation | as yet.
projects and social issues.
Governance Assessment Medium Methodology for Uses a No data on Little
Assessment of governance assessing governance | combination ecological application
for Protected  quality of quality, aimed at of interviews, effectiveness as yet.
and protected managers and a wider | workshops and or wider social
Conserved areas group of stakeholders, | an optional site- impacts.
Areas working together. level scorecard.
(GAPA)*64
Green List Setting Medium Global standards Detailed Relatively time- | Some Green
of Protected standards against which to management intensive and List sites in
Areas?*® for protected measure management, | standards. expensive. PCAs with
areas verified by third inland waters.
parties.
Conservation  Setting Medium Verified standards Suitable for Relatively time One module
Assured standards aimed at particular priority species intensive and specifically
for species species or groups, and tailored to expensive. designed for
in protected for tigers, jaguars and | their needs. river dolphins.
areas river dolphins. 466
Enhancing Detailed High Developed for Detailed toolkit Relatively time Newly
our Heritage assessment of | (several UNESCO natural for sites needing | intensive and updated, little
toolkit4¢” management | days, World Heritage, has particular expensive. application in
long-term 12 different toolkits, attention. inland waters.
monitoring) | for a comprehensive
monitoring system.
SMART?“¢® Monitoring Daily use Monitoring system Helps build Requires basic
system for PA to record animal data, also builds | training and
rangers sightings, poaching, competencies of | equipment,
traps found, etc. rangers. management.
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6.4 Budgeting and sustainable financing

This section presents guidance for developing a budget for PCAs that integrates inland water
objectives, as well as outlining sustainable financing mechanisms that have or could be applied
to PCAs that include inland waters.

6.4.1 Budgeting for inland water conservation and management
within protected areas

Designating, designing and managing a protected area with inland water objectives will require
accounting for those activities in the budget. Most budget categories will be the same as for a
conventional terrestrial protected area, but there are some special considerations that should
be accounted for to achieve inland water objectives. The guidance provided is for an individual
protected area budget, and only some elements will be relevant in any given area. Parts of this
guidance will be applicable to OECMs as well.

Personnel

One of the primary differences in budgeting will be the consideration of staff expertise. The
conservation and management of inland waters requires specific skillsets throughout the
process of scoping, designation, management planning and implementation. Recognising
staffing costs for an individual area can be prohibitive, it will often be beneficial to consider
pooling resources or co-management arrangements to incorporate and meet inland water
objectives. Some examples include:

e Staffing an inland water team at the national or regional level to provide advisory support to
the PCA network.

¢ Developing an MOU or co-management arrangement across agencies with overlapping goals
and jurisdictions for water-related resource management.

e Establishing a standing inland water expert advisory group of representatives from
government agencies, academia, community members and NGOs to provide guidance
through scoping, designation and management.

¢ Training a network of river/lake guardians or rangers, preferencing members of the local
communities (rivers and lakes that attract fishing activity may require a greater enforcement
presence if there are many access points).

Pre-designation and designation phase for new protected areas, or when inland water
objectives are being included for the first time for an existing protected area.

e Cadastral surveys, which may be more complicated for rivers than for lands.

¢ Baseline data collation and studies of inland water parameters of interest (e.g. biotic
community composition and abundance, water flow and quality parameters, level of fishing
and/or recreational activity).

e Participatory planning processes with stakeholders who have a particular interest in the use
and management of inland waters within the protected area (e.g. local communities directly
using the water resource, fishing communities, recreational services and tourism operators)
(Chapter 3).

e Threat assessment (on-site and basin-wide) to understand and assess the current and
future viability of the protected areas’ inland waters, and development of a mitigation plan to
address threats, where possible (Chapters 2 and 4).

e Spatial planning and zoning within the PCA to structure management regimes for areas
sensitive to encroachment like riparian and floodplain zones, peatlands, critical habitats
(Chapter 4).

e [ egal/policy mechanism assessment to identify inland water protection options, where
necessary (Chapter 5).

e Designation justification packages (e.g. proposal maps, literature review, baseline summary
and rationale for new PCA designations often required as a stage of the decision process).

e Sustainable finance assessment, focused on inland water-specific options (e.g. payments for
ecosystem services like water provisioning, climate mitigation and adaptation).
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Management planning A river chub (Nocomis

« Baseline management effectiveness assessment for an existing protected area or a protected ~ Micropogon) hard at work

. ) o ) . moving stones to build a nest
area network, with a focus on management attributes specific to inland waters (Section while saffron shiners (Notropis

6.3.2). rubricroceus) swim by. © David
e Carrying capacity assessment for on-site tourism, recreation, and community-based Herasimtschuk / Freshwaters

fisheries, through the lens of inland water impacts; tourism should also include the impacts of llustrated

land-based activities and infrastructure.

e Community engagement with a focus on the inland water stakeholder groups directly
affected by management decisions, and including community co-managers.

e Monitoring plan development inclusive of inland water indicators, and a budget for their
measurement.

¢ Development of site-specific environmental standards literature review, data analysis and
stakeholder workshops to define standards for environmental flows, connectivity, water
quality, etc.

Management
¢ Boats, fuel and safety equipment (including equipment maintenance and training in its
operation).

Infrastructure (e.g. wastewater treatment, well-designed and managed trails and road—stream
crossings, access points for boats, observation areas).

Boundary markers and signage, more may be required for rivers, as linear systems.

Legal support and equipment for implementing environmental standards linked to revising
designations, establishing water reserves as well as monitoring and may include staff gauges,
water quality data loggers.

Monitoring including general monitoring of inland water indicators, inclusive of transportation,
time, equipment and processing — often in a lab.

Remediation/restoration if necessary, such as through improvements to road—stream
crossings to restore connectivity; hydraulic modelling, which can be expensive, may be
necessary for river channel and floodplain restoration.

Maintenance (costs for inland water maintenance, like regular removal of invasive vegetation,
should not be underestimated).
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e Community relations and communications including resources to strengthen community
relations through management implementation; educational displays and events to convey
the importance of conserving the protected area’s inland waters to local communities and
other stakeholders, visitors, and even to the protected area managers.

Inland water area-based conservation, especially in less-developed country contexts, is
relatively new and examples of budgets are few. As more protections are enacted and budgets
evolve over time, activities and indicative costs should become somewhat easier to forecast.

6.4.2 Conservation finance

The Conservation Finance Alliance (CFA) defines conservation finance as “mechanisms

and strategies that generate, manage, and deploy financial resources and align incentives

to achieve nature conservation outcomes.”# The annual finance gap for conservation is
estimated at US$ 300-400 billion.#7%47! One consequence is that available funding needs to be
used as efficiently as possible.. This section presents examples and guidance for developing a
budget for inland water conservation as well as outlining sustainable financing mechanisms that
have or could be applied to PCAs that include inland waters.

Conservation finance solutions aim to achieve four main outcomes:472

a. decreasing conservation costs
b. increasing the flow of capital
c. discouraging harmful actions
d. incentivising positive actions

Whilst this section focuses on B (increasing the flow of capital), it is imperative that A, C and
D are also tackled at the site and systems levels. Several opportunities exist to increase the
flow of capital to support inland water conservation including public funding and grant-based
instruments (government allocations, philanthropic grants, GEF-funded programmes like the
GEF Global Biodiversity Framework Fund).4”® In addition, several emerging instruments have
the potential to provide self-sustaining capital over longer periods of time, here referred to

as sustainable finance mechanisms or SFMs. The remainder of this section summarises ten
examples of SFMs that could be considered for reducing the finance gap for the conservation
of inland water ecosystems within existing and new PCAs.

1. Entrance fees and other Tourism User Fees. Inland waters often provide points of
attraction, like waterfalls, for tourists,*™ making the option of Tourism User Fees (TUFs) more
viable. TUFs are market-based mechanisms, defined as “fees on tourism-based activities
designed to generate revenues to support conservation”.4”® TUFs can include entrance

fees, concession fees, licences, permits and other tourism-related fees and taxes. A tourism
concession could provide accommodation, food and beverages, recreation, education, retail
and interpretive services.4®

Not all PCAs are suitable for tourism; for example, tourism is often inappropriate in ‘Strict
Nature Reserves’ because of environmental sensitivities. The types of tourism concessions
allowed in PCAs varies greatly, depending on what type of protected area it is, as well as the
relevant national level legislation around sustainable use. PCAs that do choose to pursue
tourism should note that capacity to generate revenues from concessions depends on their
ability to attract tourists, dependent on location, facilities, access, and the feasibility of offering
services that visitors are willing to pay for. A feasibility study can match tourism products to
the demand.

For an optimal chance of success, several important building blocks and enablers must be

in place. These include that tourism is aligned with conservation goals, tourism is attractive,
activities are accessible and infrastructure is in place, and there should be robust governance
and management, fair benefit-sharing models and other good practices.

Some examples include:
¢ Lake Naivasha Ramsar site, Kenya — Boat safari concessions (viewing hippos, birds, water
buffalo).

e Upper Snake Wild and Scenic River, US — Rafting and flyfishing concessions and user-day
permitting programme.

e Pacaya Samiria, Peru — Park navigation by river boat, entrance fees along the river,
concession permits for ecotours to see pink and grey river dolphins, etc.
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2. Conservation Trust Funds (CTFs). Conservation Trust Funds (CTFs), often called Nomadic community at the edge
Environmental Funds in Latin America, are private, legally independent institutions that provide ~ 0f Khar-Us Lake and wetland
sustainable financing for biodiversity conservation and community development. The core complex, in the shadow of

) ) . ) ) . . Jargalent Khairkhan, Mongolia.
business of CTFs is to mobilise resources from diverse sources — including international © Baya Balgantseren
donors (e.g. in project finance for permanence), national governments, the private sector, and
sustainable finance sources (e.g. debt-conversions; payments for ecosystem services) — and
to direct them, primarily through grants, to a diverse range of environmental programmes and
projects through NGOs, community-based organisations and governmental agencies (such as
national park agencies).

3. Debt conversion and finance mechanisms. There are several debt-related conservation
and finance mechanisms available to governments seeking sources of conservation funding.
Traditional Debt-for-Nature Swaps that originated in the late 1980s usually involved a creditor
forgiving a portion of a country’s debt in exchange for an equivalent amount of funding being
channelled towards a specific conservation outcome, normally through a CTF. Recently, other
debt conversion mechanisms have been designed, including debt refinancing mechanisms.

For example, The Nature Conservancy’s Nature Bonds Program focuses on refinancing a
country’s external commercial debt in support of long-term conservation and climate projects,
guided by robust conservation plans to support national governments and local communities.
Specific to inland waters, in Belize, while the instrument focuses on marine and coastal reef
areas, it includes a voluntary conservation commitment to prioritise watersheds with important
‘ridge to reef’ connections, and to fund watershed management plans and activities to maintain
the quality and quantity of freshwater inflows to priority coastal reef areas. The Nature Bonds
Toolkit (2024)*7 provides additional information on the instrument and key enabling conditions.

4. Project Finance for Permanence (PFP) is a PCA network-level financing model
developed by governments and local communities, funders and NGOs, in partnership, to
secure long-term conservation financing, effective protected area management and sustainable
development benefits for local communities. The central concept is development of a single
closing agreement that leverages national government investment against capital raised from
private and philanthropic funds, shifting conservation to a more durable, long-term approach.
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A national CTF is the vehicle responsible for managing and disbursing the PFP’s financial
resources and measuring progress and accountability towards the conservation goals agreed.

Enduring Earth, a collaboration of The Nature Conservancy, The Pew Charitable Trusts, World
Wildlife Fund and ZOMALAB, the family office of Ben and Lucy Ana Walton, is working with
countries and communities to advance at least 20 PFPs by 2030. Enduring Earth established
a process to determine the viability and feasibility of a PFP before it moves into the planning
phase, which uses five key enabling factors:47847

1. Ecological viability: ensuring the long-term health of an ecosystem, areas must be
sufficiently large and well protected to maintain biodiversity.

2. Political stability: strong, high-level, sustained government commitment and good
national governance.

3. Organisational capacity: to successfully design, execute and monitor activities to deliver
on conservation goals.

4. Capital: sufficient funds, strong funds management, obviating need for future fundraising.
5. Social: supported and/or led by those who live in or near the PFP area.

The most recent PFP, Eternal Mongolia was the first to be launched under the KM-GBF

and includes goals and interventions to support Mongolia’s commitment to achieve Target

3 (30 x 30) for both terrestrial and inland water areas. The Eternal Mongolia PFP will deliver
US$ 198 million of new investment in conservation and community economic development
over 15 years to support locally driven proposals to safeguard an additional 14.4 million
hectares of Mongolia’s lands and waters including intact grasslands, forests, deserts, rivers and
wetlands; strengthen the management of Mongolia’s network of protected areas; and extend
sustainable and climate-resilient community-managed practices to 34 million hectares in the
buffers and ecological corridors outside of protected areas

5. Collaborative Management Partnerships (CMPs) are a type of public-private partnership
(PPP) whereby a PA authority (government, private or community) enters a contract with a
partner (private or NGO) for the management of a protected area.*®® CMPs can be established
with a partner with fundraising, financial or other technical skills to support the management
authority; CMPs can attract donor funding and increase investment flows. In some cases,
CMPs are actually a prerequisite for donor funding.

6. Payments for Ecosystem Services (PES) provide payment to communities who are
managing ecosystems with benefits to societal needs like climate mitigation or provision of
fresh water. Protected and conserved areas, through maintenance of natural land cover and sail
health, and by restricting water withdrawals, maladaptive infrastructure and polluting activities,
can serve as a buffer against forces (like land cover conversion) contributing to water insecurity.

Because of the benefits that they provide, protected and conserved areas can receive financing
through payments for ecosystem services (PES) schemes. Through PES, those who benefit
from ecosystem services like water provision and regulation compensate those who provide
those services, such as the protectors of upstream water sources.®®! PES is a market-based
approach defined by:

1. “avoluntary transaction where

2. awell-defined ecosystem service

3. is being ‘bought’ by a (minimum one) buyer
4. from a (minimum one) provider

5

if, and only if, the ecosystem service provider secures ecosystem service provision
(conditionality).” 482

There are two main types of payment models for PES:

e ‘Output-based’ payments are determined by the actual delivery of ecosystem services.
These payments are made based on measurable factors such as carbon sequestration levels
or water flow.

¢ ‘Input-based’ payments are made based on the implementation of specific natural
resource management practices. For instance, payments may be made for establishing and
maintaining buffer strips along watercourses or for the restoration and maintenance of natural
water bodies.
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Water-related PES is the most mature PES sector in terms of transaction value and
geographical distribution, with objectives focused principally on water quality and water
quantity.® In support of water-based PES projects, the Resilient Watersheds Network and
Toolbox, and the Nature for Water facility, offer resources for communities, organisations and
governments addressing water insecurity via PES.* Water regulation works well for PES in part
because it has a clearly identifiable seller (the community managing the ecosystem) and buyer
(usually a water company or municipality).

Many water-related PES schemes focus on land management, restoration and/or protection
principally in headwater areas and do not extend into the middle and lower portions of
basins. As such, they should be considered to provide partial inland water conservation
benefits. Layering PES approaches with other conservation mechanisms can achieve more
comprehensive outcomes.

7. Biodiversity Credits (BC) are a novel financial instrument designed to incentivise
investments into nature conservation and restoration. A BC is a verifiable, quantifiable and
tradable unit of biodiversity restored or preserved over a specified period of time that represents
a positive impact for biodiversity. It requires predetermined management actions aimed at
enhancing or conserving biodiversity compared to a specified baseline. Actions could include
the protection or enhancement of threatened species and habitats, or restoration efforts,48548¢
ValueNature offers voluntary BCs that symbolise the protection of one hectare of land for a
specific project site over a period of 10 years, 47 though 10 years would be insufficient to qualify
as ‘long-term’ protection.*® For example, Australia’s Nature Repair Market offers certificates
generated from 99-year agreements.*® An inland water PCA could set its VBCs to hectares of
aquatic habitat protected, species populations restored, or other measures. Some ecosystems
with high carbon stocks or potential for sequestration could be eligible for both VBCs and
carbon credits (e.g. peatland contains high carbon stocks and is particularly suitable for this
approach).

There is a wide spectrum of potential structures for BC markets. As with carbon credits,
under a voluntary, unregulated BC mechanism an impartial standard-setting organisation
issues credits to authorised project developers once the management actions have been
independently verified.*®® These credits can be traded in a market or sold through direct
agreements. Ultimately market demand determines the value of any credit. BCs can financially
support various types of PCAs and their custodians if they can meet the emerging standards’
or buyers’ requirements. There is an increasing demand for biodiversity credits among

private investors, individuals and governments seeking to make investments in biodiversity
conservation and restoration*®! and the push for a wider development of biodiversity credit
markets is gaining momentum.*#2 Because, unlike carbon, biodiversity values are localized,
non-fungible and often irreplaceable, there are differences to carbon markets and key questions
remain to be resolved.

8. Biodiversity offsets. Unlike biodiversity credits, biodiversity offsets are measures taken to
compensate for any residual significant, adverse impacts that cannot be avoided, minimised,
and/or rehabilitated or restored, in order to achieve no net loss or a net gain of biodiversity from
a project-level impact. Offsets should only be considered after following the first three steps of
the mitigation hierarchy to further reduce residual impacts. Offsets are location- and project-
specific and typically require the same type of habitat and biodiversity to compensate for the
local nature loss.

Under environmental best practice mitigation hierarchies, development projects should

aim to first avoid damage to the environment, second minimise damage and lastly restore
impacted nature. However, some projects may still lead to significant adverse biodiversity
impacts. In this case, biodiversity offsets can be financed to generate measurable conservation
outcomes resulting from actions designed to compensate for the damages.*%® For example,

if a development project will impact a wetland, a local PCA could be the beneficiary of offsets
from that project, allowing the PCA to receive additional areas of similar wetland habitat for
conservation.

Biodiversity offsets are estimated to provide US$ 6.3-9.2 billion for conservation per year
globally, and as more countries formalise and improve their systems for environmental impact
assessment this figure could increase to US$ 168 billion per year by 2030.#%* As such,
biodiversity offsets are a potential avenue for much inland water conservation funding in the
future. However, offsets remain controversial. Critics argue that offsets still result in a net loss
of habitat and promises of permanent protection or restoration of alternative sites by no means
always materialise. %
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9. Certification schemes are a relatively mature mechanism that use standards for Whitewater rafting on the
production or trade, along with monitoring, certification and labelling processes, to recognise Futaleufui River in an area
and incentivise products that mest specific environmental and social criteria.®® Globally, more Fzggpvtg’ F()Jrkcl)iiczgisbeysatuvc\fft;)
than 450 certification schemes related to environmental sustainability have been established,*” o £n0c Mancila
including Certified Wildlife Friendly®, FairWild and the Forest Stewardship Council® (FSC).

Many such schemes can help ensure that lands and inland waters within them are managed

in ways that minimise damage to the ecosystem — for example, organic farming and forest

management that protects riparian zones — and some are directly applicable to waters,

including those related to responsible tourism, fishing and aquaculture. In particular, the Alliance

for Water Stewardship has a globally applicable framework and standards for the sustainable

use of water, including consideration of biodiversity conservation.

If structured properly, all these can benefit PCAs. For example, Salmon-Safe is an Oregon-
based non-profit that certifies urban and agricultural operations based on the protection of
water quality and native biodiversity. Founded by a leading US river and native fish conservation
organisation, Salmon-Safe certifies organisations and sites based on riparian habitat protection,
elimination of chemical pesticides harmful to fish, restoration of wetlands, reduction of runoff
into streams, and other conservation practices.*® By providing added value to certified
products, voluntary certification schemes encourage management approaches around and
sometimes inside PCAs that are beneficial to biodiversity and other ecosystem services, thus
indirectly supporting management.

10. Conservation enterprises are businesses that generate economic, and ideally social,
benefits in ways that help meet conservation objectives.*®® They stimulate biodiversity
conservation by providing benefits to stakeholders engaged in producing and vending related
goods and services. Enterprises range from ecotourism, sustainable fisheries, and handicrafts
to the harvest of non-timber forest products like Australian crocodile eggs.500:501

These initiatives can be managed by protected and conserved area authorities, local
communities or private contractors, often involving a conservation fee. However, in community-
led cases, this fee might be waived to foster goodwill for conservation. Cooperation is crucial to
ensure that these enterprises do not compromise conservation objectives and that benefits are
equitably distributed.5°2

The collection within PCAs of non-timber forest products, such as crocodile eggs, highlights
innovative and sustainable marketing practices. These ventures succeed when their products
can compete with more intensive production methods on the open market. Often, conservation
enterprises can charge higher prices than more destructive or ‘business-as-usual’ competitors, due
to a proportion of consumers being willing to pay a premium for products associated with PCAs.
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Appendix Case study compendium

Table A.1. Summary table and index to case studies

Management | Designation type

objectives

or mechanism

Case study

Inland water
biome/

Continent

Case study (CS)
number/

ecosystem(s)

Examples of areas under IUCN protected area management categories

location(s)

Conservation

IUCN Category Ib
protected areas

Fossil Springs Wilderness
(USA)

Headwaters,
springs, small river

North America

CS 1/Appendix

IUCN Category I Vjosa Wild River National | Large river Europe CS 2/Appendix
protected areas Park (Albania) and Section 5.5.3
IUCN Category I Gachedili Canyon Natural | Medium river Europe CS 3/Appendix
protected areas Monument (Georgia)
IUCN Category IV Laguna Torca (Chile) Lake South America | CS 4/Appendix
protected areas
IUCN Category V Zones humides de Wetlands Africa CS 5/Appendix
protected areas I’Onilahy (Madagascar)
IUCN Category VI Pacaya-Samiria (Peru) River and floodplain | South America | CS 6/Appendix
protected areas wetlands complex

Areas designated under international conventions

Conservation | UNESCO natural lvindo River World Medium river, Africa CS 7/Appendix
World Heritage Sites Heritage Site (Gabon) waterfalls
UNESCO Biosphere Mura River Biosphere Transboundary, Europe CS 8/Appendix
reserve Reserve (Slovenia) large river
OECM & Ramsar site | Bita River (Colombia) Large river, South America | CS 9/Section 5.4.1,

floodplain, wetland Field Study #4

Ramsar site & Dyfi Biosphere Reserve Large river, Europe CS 10/Appendix
Biosphere reserve (Wales, UK) floodplain

Other area-based approaches

IP&LC ICCAs - territories and | Paruku (Australia) Medium river Australia CS 11/Appendix

territories areas conserved by

Indigenous peoples
and local communities

General IP&LC lands,
waters and territories

Great Bear Rainforest
(Canada)

Headwaters, small
rivers, wetlands

North America

CS 12/Appendix

Gayini (Australia)

Wetland, Medium
river and floodplains

Australia

CS 13/Section 5.6,
Field Study #6

Conservation
and heritage

Rights of Nature

Rio Atrato (Colombia)

Medium river

South America

CS 14/Appendix
and Section 5.5.1

Sacred lakes, pools, Mai Pokhari (Nepal) Lake Asia CS 15/Appendix
springs and wells and Section 5.5.2
Cultural heritage areas | Krupa River (Croatia) Medium river Europe CS 16/Appendix

and Section 5.5.2

River-focused
conservation

Fluvial reserve

San Franscisco River
(Argentina)

Medium river

South America

CS 17/Section
5.5.3

Nushifio-Curaray-Villano
Community Fluvial
Reserve (Ecuador)

Medium river

South America

CS 18/Section
5.5.6

Wild & scenic river

Snake River headwaters
(USA)

Small streams,
medium rivers

North America

CS 19/Section
5.5.3

Delaware River (USA)

Large river

North America

CS 20/Appendix
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Table A.1. Summary table and index to case studies (continued)

Management | Designation type Case study Inland water Continent Case study (CS)
objectives or mechanism biome/ number/
ecosystem(s) location(s)
Connectivity Migratory corridor/ Parnu River (Estonia) Large river Europe CS 21/Appendix
corridor swimway and Section 5.5.3
conservation Penobscot River (USA) Large river North America | CS 22/Section
55.3
‘Stepping stones’ Laguna Mar Chiquita Lakes, wetlands South America | CS 23/Appendix
(stopover sites) for (Argentina)
migratory birds
Groundwater- | Wildlife Refuge Okefenokee National Peatland, flooded North America | CS 24/Section
dependent Wildlife Refuge (USA) forest, wetland 422
ecosystem National Park Ash Meadows (USA) Spring-fed North America | CS 25/Section
conservation geothermal pool, 5.5.4
limestone cavern
Water Environmental water San Pedro Mezquital Small and medium | South America | CS 26/Appendix

reserves for

reserve

(Mexico)

rivers, mangrove

and Sect.5.5.5

conservation wetlands
Water flow reserve Puelo and Futaleufu Medium rivers and | South America | CS 27/
Rivers (Chile) floodplains Section.5.5.5
Provisioning/ | Source water Upper Nile River basin/ Headwaters, small | Africa CS 28/Appendix

regulating
services

protection areas

Rwenzori Mountains
National Park (Uganda)

streams

and Section 1.2.2

Aguarico Chingual Headwaters, small South America | CS 29/Section
Cofanes Water Protection | streams 5.5.6
Area (Ecuador)
Riparian protection National riparian protection | All rivers Asia CS 30/Appendix
areas (water quality) zones (Mongolia) and Section 4.2.1
Flood risk reduction Flood Safety Act (USA) River corridors North America | CS 31/Sect.5.5.6
Biloxi Marsh, Louisiana Estuary, wetland North America | CS 32/Appendix
(USA)
Area-based pollution Rio Muelas River Reserve | Large river Europe CS 33/Appendix
control + corridor (Spain)
Carbon capture areas | Mawas Peatlands Peatlands, wetland | Asia CS 34/Appendix
(Indonesia) and Section 5.5.6
Fish reserves Mae Ngao River Medium river Asia CS 35/Appendix
Community Reserves and Section 5.3.1,
(Thailand) Field Study #3
Lake Tanganyika (Africa) | Large lake Africa CS 36/Section
5.5.7, Field Study #5
Eco-tourism/ | Seasonal wetland and | Kadwa Kosi Floodplains | Large river, Asia CS 37/Appendix
recreation floodplain reserve (India) floodplain wetlands
Recreational fishing Onon River (Mongolia) Medium rivers Asia CS 38/Appendix
rivers
Boating, swimming Isojarvi National Park Lake Europe CS 39/Appendix
(Finland)
Military/ Military buffer zones Hero River (Ukraine) Medium river, Europe CS 40/Appendix
defence floodplain, wetlands
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Table A.2 Case study index by thematic area

Thematic area Select cases

Governance or management
led or co-led by Indigenous
peoples and local communities

CS 5 Zones humides de I’'Onilahy (Madagascar); CS 11 Paruku (Australia); CS 13 Gayini
(Australia); CS 18 Nushino-Curaray-Villano Community Fluvial Reserve (Ecuador); CS 35 Mae
Ngao River Community Reserves (Thailand); CS 36 Lake Tanganyika (Tanzania, Zambia,
DRC); CS 37 Kadwa Kosi Floodplains (India)

Basin-scale conservation
areas

CS 2 Vjosa Wild River National Park (Albania); CS 8 Mura River Biosphere Reserve
(Slovenia); CS 9 Bita River (Colombia); CS 17 San Franscisco River (Argentina)

Includes Integrated River Basin
Management

CS 20 Upper Delaware River (USA); CS 30 National riparian protection zones (Mongolia)

KBA/IBA/Natura 2000

CS 4 Laguna Torca (Chile); CS 8 Mura River Biosphere Reserve (Slovenia); CS 10 Dyfi
Biosphere Reserve (Wales, UK); CS 16 Krupa River (Croatia); CS 21 Parnu River (Estonia)

Key Ecological Attributes

Hydrologic regime

CS 20 Upper Delaware River (USA); CS 26 San Pedro Mezquital (Mexico); CS 27 Puelo and
Futaleufu Rivers (Chile); CS 34 Mawas Peatlands (Indonesia)

Connectivity

CS 1 Fossil Springs Wilderness (USA); CS 2 Vjosa Wild River National Park (Albania); CS 21
Parnu River (Estonia)

Water quality

CS 33 Rio Muelas Reserve (Spain); CS 30 National riparian protection zones (Mongolia)

Physical habitat

CS 1 Fossil Springs Wilderness (USA); CS 15 Mai Pokhari (Nepal); CS 17 San Franscisco
River (Argentina)

Biotic composition

CS 19 Snake River headwaters (USA); CS 25 Ash Meadows (USA); CS 36 Lake Tanganyika
(Tanzania, Zambia, DRC)

Integrated across KEAs

CS 13 Gayini (Australia); CS 16 Krupa River (Croatia); CS 19 Snake River headwaters (USA);
CS 17 San Franscisco River (Argentina)

Stressors targeted with conservation area designation and management

Development/tourism

CS 3 Gachedili Canyon Natural Monument (Georgia); CS 19 Snake River headwaters (USA)

Extraction/mining

CS 14 Rio Atrato (Colombia); CS 18 Nushino-Curaray-Villano Community Fluvial Reserve
(Ecuador); CS 20 Upper Delaware River (USA); CS 28 Upper Nile River basin/Rwenzori
Mountains National Park (Uganda); CS 30 National riparian protection zones (Mongolia); CS
36 Lake Tanganyika (Tanzania, Zambia, DRC)

Dams/hydropower/water
withdrawal

CS 2 Vjosa Wild River National Park (Albania); CS 16 Krupa River (Croatia); CS 21 Parnu
River (Estonia); CS 24 Okefenokee National Wildlife Refuge (USA); CS 26 San Pedro
Mezquital (Mexico); CS 27 Puelo and Futaleufu Rivers (Chile)

Fisheries

CS 6 Pacaya-Samiria (Peru); CS 36 Lake Tanganyika (Tanzania, Zambia, DRC)

Agriculture/forestry

CS 5 Zones humides de I’'Onilahy (Madagascar); CS 9 Bita River (Colombia); CS 33, Rio
Muelas River Reserve (Spain)
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CS 1. Protecting a river as part of an IUCN Category Ib Wilderness area

Name Fossil Springs Wilderness and Wild
and Scenic River (USA)
Designation type IUCN Category Ib National

Wilderness area within the
Coconino National Forest, US Wild

and Scenic River
Designation status  Established 1984

Preserve wilderness values and
wildlife

Primary aim

Governance type State (US Forest Service)

Category Ib Wilderness PAs are usually large, unmodified or
slightly modified areas, retaining their natural character and
influence without permanent or significant human habitation,
which are protected and managed to preserve their natural
condition. The 42.21 km? Fossil Springs Wild and Scenic River

lies at the bottom of a canyon at the edge of the Colorado
Plateau, with a large and constant water flow that supports

a diverse riparian ecosystem, with over 30 species of trees
plus many mammals such as mountain lion, black bear and
javelina, along with over a hundred species of birds. The

area is set in a desert landscape. The area has undergone
significant restoration, including in particular the removal of an
early 20th century hydroelectric system that dammed the river
and diverted most of the flow.5°® Native invertebrate5® and
fish populations have recovered although with some effort for
fish, including removal of non-native species and installation
of fish barriers to prevent arrival of invasive species from
downstream.®%® Upon restoration of the river’s connectivity,

in 2009 Fossil Creek was designated a Wild and Scenic
River.%% The broader wilderness area has experienced serious
degradation in recent years due to forest fires. However, the
restored riparian areas along the designated river moderated
the fire damage and the area is once again open to the public.

CS 2. Europe’s first wild river national park connecting source to sea

Name Vjosa Wild River National Park
(Albania)
Designation type IUCN Category Il protected area

Designation status  Designated in 2023

Protect the wild nature of the river
(free flowing), its native biodiversity
and ecosystem processes,
recreation and education

Primary aim

Governance type Federal or national ministry or

agency

The Vjosa is one of Europe’s last wild rivers, connected and
free-flowing from source to sea. It provides habitat for more
than 1,100 species including 15 globally threatened species
as well as cultural and economic services to 60,000 Albanians
living along its shores.%” These values have helped Blue Heart
of Europe make a case for its special care and stewardship

in their campaign for a National Park designation to avoid

conversion from proposed hydropower and oil and gas
development. In early 2022, the Albania Ministry of Tourism
and Environment expressed their support for establishing the
Vjosa as Europe’s first Wild River National Park and in March
2028, the area was declared under Albania’s Protected Areas
Law No. 81/2017.5% The Park boundaries cover 12,727
hectares including the entire length of the Vjosa River and its
four tributaries the Drino, Kardhiqg, Bénga, and Shushica.

The National Park is divided into two zones; Core | and Core
II. Core | is the area of highest protection and covers 93 per
cent of the park including the active river channel, floodplains
and canyon slopes. Core Il covers 7 per cent of the area and
includes pastures and agriculture where traditional activities do
not affect the ecological integrity of the Vjosa River system. A
framework for protection has been drafted with support from
IUCN, EuroNatur, EcoAlbania, Riverwatch and the Patagonia
company.®51° |n mid-2024, a proposal to divert water from
the Shushica tributary raised questions about the extent

to which environmental flows are protected within the park
boundaries and studies are ongoing.
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CS 3. Protecting a river canyon as an IUCN Category Ill natural monument

Name Gachedili Canyon Natural
Monument (Georgia)
Designation type IUCN Category lll protected area

Designation status  Designated as a natural

monument, 2013

The main aim is to preserve the
physical character and integrity of
a canyon and associated caverns
on the Abasha River

Primary aim

Governance type National ministry

Category Ill is complex, in that it is often based on a physical
feature or a sacred natural site, and geology is a stronger
driver than biodiversity. Gachedili Canyon is a typical Category
[l natural monument, small in size (1.68 km?) and protected
due to a series of dramatic physical features; the site is famous
for its deep blue green water.5'" Until recently the canyon was
scarcely known outside the region. After designation, the site
became a magnet for tourists and suffered overcrowding,
including several accidents. Visitor numbers are now limited;
there are three viewing platforms and a boat trip along several
hundred metres of the canyon. Although the site is primarily
aimed at preserving a particular geography, it contains
important biodiversity and a cave-dwelling leech new to
science was reported from there in 2021.512

CS 4. Lacustrine Key Biodiversity Area protected as an IUCN Category IV PA

Name Laguna Torca (Chile)

Designation type IUCN Management Category IV

Designation status  Designated 1975, expanded 1986

Primary aim Nature conservation and research

Federal or national ministry

or agency and managed by
Corporacion Nacional Forestal
(CONAF)

Governance type

The management aim of a Category IV PA is to protect
particular species or habitats. The 604-ha Laguna Torca
reserve is located in a lacustrine system made up of several
lagoons on Chile’s coast, south of Santiago. This site is a
KBA and an IBA.%"? It provides habitat for high densities

of over 90 species of birds, including the coscoroba swan
(Coscoroba coscoroba) and the black-necked swan (Cygnus
melancoryphus) of which record numbers were recorded in
January 2023.5* The area is also home to coypu (Myocastor
coypus), culpeo fox (Lycalopex culpaeus) and lesser grison
(Galictis cuja), along with numerous fish species protected by
the PA's no swimming, fishing or boating policy.5

CS 5. Collaborative conservation of inland waters under a Category V PA

Name Zones humides de I'Onilahy
(Madagascar)

Designation type IUCN Category V Protected area,
Ramsar site

Designation status 2017

The national park was established
to preserve the endemic species
and high ecological value of the
river, in collaboration with local
communities

Primary aim

Collaboration between communities
and WWEF, an NGO

Governance type

The management aim of IUCN Category V is to protect
areas where the interaction of people and nature over time
has produced an area of distinct character with significant
ecological, biological, cultural and scenic value, and where
safeguarding the integrity of this interaction is vital to

protecting and sustaining the area and its associated nature
conservation and other values.

In Madagascar, Category V has a more precise meaning
than elsewhere, involving a high level of cultural integration
and collaborative approaches to nature conservation.5'®
The Amoron’i Onilahy community-run protected area
encompasses a 75-km stretch of the lower Onilahy River,
known as the Zones humides de I'Onilahy Ramsar site, in
south-west Madagascar. The community protects the river’s
adjacent valleys, tributaries, lakes, marshes, swamps and
gallery forests on each side of the river.

The site has a high level of endemism of flora and fauna
with 56 reptile species including crocodiles, two species of
freshwater turtles, amphibians and the recently identified
toadfish Allenbatrachus meridionalis. The wetlands are
threatened by the expansion of agriculture and by upstream
charcoal production, which promotes erosion. WWF
supported the establishment of the protected area and

has helped local resource-dependent communities identify
alternative sustainable livelihoods.

121 | Designing and managing protected and conserved areas to support inland water ecosystems and biodiversity



Appendix

Contents | Chapters 12 3|4 |56 | Appendix | References

CS 6. Sustainable fisheries and water use under an IUCN Category VI PA

Name Pacaya-Samiria (Peru)

Designation type Seasonal wetland and floodplain
reserve, National reserve, IUCN
Management Category VI, Ramsar

site

Designation status  Reserve established 1972

Primary aim Originally to protect the Arapaima

gigas fish®17

Governance type National government (Ministry
of the Environment) through
the National Service of Natural

Protected Areas (SERNANP)

Category VI PAs allow for sustainable use of natural resources
explicitly within their aims. These PAs conserve ecosystems
and habitats together with associated cultural values and
traditional natural resource management systems. They are
generally large, with most of the area in a natural condition,
where a proportion is under sustainable natural resource
management and where low-level non-industrial use of natural
resources compatible with nature conservation is seen as one
of the main aims of the area.

Pacaya-Samiria is a Peruvian wetland and floodplain reserve
extremely rich in socio-cultural values and particularly
freshwater biodiversity. The area provides habitat for two
species of river dolphin, manatee, freshwater turtles and many
fish species. The original aim in designating this protected area
was to protect just arapaima, and important fish. However,
this aim has grown and now SERNANP’s stated goals for

the area are to conserve representative ecosystems of the
lowland forest of the Amazon in Peru and preserve its genetic
diversity and to protect locally endangered flora and fauna
species such as black caiman, giant otter and arapaima.

The sustainable management of fish populations as an
important food source for local communities is another stated
management objective and is aligned with Category VI.

The two large river basins of the two-million-hectare Pacaya-
Samiria reserve form a vast complex of permanent freshwater
lakes, lagoons and seasonally flooded, tropical forested
wetlands. The floodplain wetlands also provide an important
service in flood management and prevention for the more than
120,000 people living in settlements within and surrounding
the reserve.®® This service may be especially important

in years to come as climate change increases the level of
flooding in the area.®'® The reserve has also been consistently
identified as providing important water provision services.52°

CS 7. A World Heritage Site protecting rivers and wetlands

Name lvindo River World Heritage Site

(Gabon)

World Heritage Site, IUCN
Category Il, Ramsar site

Designation type

Designation status National park established in
2002, given World Heritage

status in 2021, Ramsar in 2009

Primary aim To protect important habitat
for endemism, speciation and

threatened species

Governance type Federal or national ministry or

agency

lvindo River World Heritage Site and Ivindo National Park
encompasses 300,000 ha of forests crossed by a network of
blackwater rivers and wetland clearings, feeding the mainstem
Ivindo River. The mainstem river includes a series of iconic
waterfalls and pools. The falls limit species’ movement during
low to average streamflow conditions, which has generated
important sites for fostering speciation of fish and insects. The
site’s aquatic habitats harbour numerous endemic fish species,
18 of which are threatened, and many others are yet to be
described. It has also been deemed an important habitat for
threatened slender-snouted crocodiles, forest elephant,
chimpanzee, western lowland gorilla and three species of
pangolin. The Ilvindo River flows into the Ogooué River and
together, represent one of the few remaining large free-flowing
rivers on the continent. Thus, the site meets WHS criteria X and
X. It is noted that Ivindo River World Heritage Site and National
Park connect to the downstream Ivindo River Ramsar site.

This site is a protected area, providing ecosystem services for
local communities including water purification and
regulation.5?' An upstream mining proposal, adjacent forestry
operations and a downstream hydropower proposal could
affect the future water quality and connectivity of the site.
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CS 8. UNESCO Biosphere Reserve connected through a 5-country transboundary

network

Name Mura River Biosphere Reserve

(Slovenia)

Designation type Biosphere Reserve, Natura 2000

Designation status  Designated 2018, linked to Mura-
Drava-Danube Biosphere Reserve

in 2021

Primary aim To support a green and sustainable
future that balances both economic

and conservation goals

Governance type Mixed

The Mura is the last large free-flowing river in Slovenia. It
supports the highest fish biodiversity in the country, 70 per cent
of which are threatened and provides high quality drinking
water for 57,000 people.? The Mura River Biosphere Reserve
was established in 2018. The 16,298-ha core and buffer zones
make up the legally protected area (Natura 2000) and the
12,354-ha transition zone is an area for sustainable resource
management, equivalent to a conservation area.52® At the
same time the Mura River site was being scoped, a network
of 12 additional protected areas including Natura 2000 sites
were being established across the transboundary Mura-
Drava-Danube basin. In 2021, together with the Danube and
Drava rivers in Austria, Croatia, Hungary, Slovenia and Serbia,
the Mura-Drave-Danube Biosphere Reserve was established as
a UNESCO Transboundary Biosphere Reserve, encompassing
an area often referred to as “the Amazon of Europe,” and
marking the world’s first 5-country Biosphere Reserve.

CS 10. Layered PAs, UNESCO Biosphere Reserve and Ramsar site to protect floodplains

Name Dyfi Biosphere Reserve (Wales, UK)

IUCN Category IV, IUCN Category
V; UNESCO Biosphere Reserve;
Ramsar sites; two privately
protected areas

Designation type

Designation status  Various parts declared protected
areas at different times (1954,
1976, 1992), 1970 for bird
reserve, 1976 for Ramsar, 2009 for

UNESCO biosphere status.

“Maintaining the biosphere’s
diversity of its natural beauty,
heritage and wildlife, and for its
people’s efforts to make a positive
contribution to a more sustainable
world...”.5

Primary aim

Mixed: one state-run PA, two
PPAs, state and privately-run
forestry and many small upland
farms in private ownership.

Governance type

The 840 km? Biosphere Reserve includes 78 km? of marine
area and 762 km? of terrestrial and inland water area (Biosffer
Dyfi Biosphere, n.d.), encompassing the length of the river,
Afon Dyfi, estuary and surrounding hills. There are three core
zones. The estuary core zone and much of the buffer zone
form a floodplain, kept free of development and able to absorb
regular flood events when the river inundates the floodplain,
which happens several times a year,?® thus reducing
downstream flooding. At other times the floodplain is devoted
to conservation (a bird reserve) or low-level grazing (cattle and
sheep)®?, with some hay production. Tourism is the major
source of income in rural areas. Afon Dyfi is a salmon and

sea trout river, although both are declining, with salmon “at
risk” and sea trout “probably at risk”.52” The area has multiple,
often overlapping conservation designations and high wildlife
value (it is also a recognised Important Bird Area), along with
providing a range of ecosystem services.
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CS 11. An Indigenous people’s territory protecting terrestrial and inland water areas

Name

Designation type

Designation status

Primary aim

Governance type

Paruku is an Indigenous Protected Area (IPA) encompassing
a huge wetland on the edge of the Great Sandy and Tanami

Paruku (Australia)
|CCA/IPA, Buffer around lakes

IUCN Category Il and surrounding

area/basin is IUCN Category VI

Indigenous Protected Area title was

recognised in 2001

To protect cultural and
environmental values

Indigenous-led with support from

the government

deserts, in Western Australia. The Walmajarri believe their
people were created by a star falling into the lakes and
transforming itself into a man, becoming the very first

Traditional Owner of Paruku. The lakes are the endpoint of
many “Dreaming tracks” giving them great cultural importance
to the aboriginal peoples. The lakes support at least 73
species of waterbird and 175 species of aquatic invertebrates.
They provide a stopover for 16 species of migrant shorebirds
and, during droughts, a major refuge and breeding pool for
waterbird and are recognised as an Important Bird Area.

The lands and waters belong to the Walmajarri people and
decisions for the IPA are made by a steering committee of
sixteen elders, working with technical and financial support
of the government. Prior to 2001, tourists were free to visit
the area unmanaged and unmonitored, this along with
unregulated cattle damaging wetlands and nesting habitats
created some serious environmental impacts. Having declared
Paruku as an IPA, the Traditional Owners can now regulate
cattle and manage visitors through a permit system and
education on minimizing their impact and respecting local
environmental and cultural values.52

CS 12. First Nations protecting terrestrial and inland water areas

Name

Designation type

Designation status

Primary aim

Governance type

Great Bear Rainforest (Canada)

British Columbia Conservancy
and Indigenous Protected and
Conserved Areas

Established 2009

Protect and sustainably manage
the forests, rivers, wetlands and
coastal waters in First Nations
Territories

Co-management between
Indigenous peoples and the
Province

In 2009, First Nations and the Province agreed to the
protection and sustainable management of the Great Bear
Rainforest, an area with rare and important free-flowing rivers
from a region that sustains 20 per cent of the world’s wild
salmon. This partnership resulted in the Great Bear Rainforest
Agreement, which was signed between First Nations and the
British Columbia government in 2016. Here, the First Nations
implement Ecosystem Based Management, promoting human
well-being and ecology,5?® and have led 291 scientific research
or habitat restoration initiatives, several of which were focused
on salmon.%%°
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CS 14. Rights of Rivers - building the foundation for biodiversity and biocultural rights

Name Rio Atrato (Colombia)

Designation type Rights of Nature / Rights of Rivers

Designation status  Constitutional rights recognised in
2016

Primary aim Protect the rights of the river from
infrastructure development

Governance type Afro-Colombian and Indigenous
communities of the Atrato, Ministry
of the Environment

The Atrato River ecosystem, flowing 650 km and
encompassing vast connected floodplains, is considered
one of the ten most biodiverse spots in the world. In 2016,
the Atrato River and its tributaries were granted legal
personhood by the Colombian Constitutional Court with
rights to protection, conservation and restoration.5%-%32 This
was in response to local Indigenous and Afro-Colombian
communities that had filed a petition for guardianship of the

river demonstrating that illegal mining was violating their right
to a healthy environment, that they are interrelated with nature
and that you cannot separate their rights to a healthy river
from the well-being of nature itself.53%5% A critical foundation to
the Constitutional Court decision was the 1991 Constitutional
recognition of Afro-Colombians and Indigenous peoples,
creating the enabling conditions for standing and participation.
Through their decision, the court recognised the Atrato River
and its tributaries as an entity subject to rights, established
biocultural rights and with them the recognition of the role that
Indigenous and ethnic communities have played in preserving
the region’s natural resources, as well as recognising their
territorial autonomy. The court decision contains eleven orders
that include requirements to end illegal mining, develop and
monitor for environmental indicators and conduct toxicology
and epidemiological studies. The area is managed through the
Guardians of the Atrato River, established by resolution and
including the Ministry of the Environment and 14 guardians
from communities in the region. This case helped to set a
global legal precedent for the granting of rights to rivers.%3s

CS 15. Protecting a sacred lake with biodiversity conservation value

Name Mai Pokhari Lake (Nepal)
Designation type Sacred lake and Ramsar site
Designation status Added to the Ramsar list in 2008

Primary aim Ramsar designation notes the
importance of the natural lake as
a water source, for supporting
significant biodiversity and as a site
of spiritual significance to Buddhist,
Taoist and Mundhum (animist)
faiths.

Governance type The site is managed by the local
community and by religious leaders

The 90-ha Mai Pokhari Lake, sitting at 2,100 m elevation in a
community forest area, is believed to have been created when
nine goddesses descended to Earth and inhabited the nine
corners of the lake, and any activity impacting the lake and its
surrounding forest is thought to bring bad luck. Communities
have traditionally revered the area for these reasons. The lake
is also the site of religious festivals and the Maruni Dance, a

traditional dance performed during Deepawali, the light festival.

The site supports important biodiversity,536:537:538 including
aquatic fauna and species of the surrounding forest such

as leopard cat and epiphytic orchids.5* But preserving the
spiritual value of the lake is the main objective driving its
conservation. In their stewardship of the lake, local people
conduct restoration activities including tree planting, and
influential individuals within the community advocate for its
protection. WWF is supporting this work through the ‘Sacred
Landscapes of the Himalayas’ initiative,54° the driving force of
which is to maintain the religious significance of the lake and
ensure that the current levels of biodiversity and ecosystem
services are maintained.

Despite low levels of ecotourism,3*! the government did try to
develop a tourism boating enterprise on the lake. This caused
damage to lake vegetation, which is now being restored, and
the enterprise was eventually abandoned following lobbying
by the local community. The lake has some invasive species,
including the goldfish (Carassius auratus) and water hyacinth
(Eichhornia crassipes) and some pollution is reported. Villagers
also report that old traditions are dying out and some of the
religious significance of the area is in danger of being lost.
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CS 16. Communities lobbying for protection of a river as a cultural heritage landscape

Name Krupa River (Croatia)

Designation type Cultural landscape and Natura

2000

Designation status  Designated 2019

Primary aim Preservation from any interventions
or developments that would

threaten or destroy its values

Governance type Ministry of Culture (country-level)

A little less than 11 km in length%42 the Krupa River is located
at the foot of the Velebit Mountains in Zadar County near the
village of the same name.5* The Krupa is a karst river, cutting
through a deep canyon (up to 300 m) where it meets the
Zrmanija River and eventually flows into the Adriatic Sea. It is
home to eight fish species, including three that are endemic to
the Zrmanja River Basin and also hosts the globally threatened
European eel. It is a rare location of tufa formations, a porous
calcium carbonate deposit, which creates 19 waterfalls. The
people of Krupa live above the canyon and agricultural fields
along the river were historically accessed by horses and
donkeys. To this day, only one road to the Krupa River exists
that leads to a 14th century Orthodox monastery.

Based on its cultural significance and sheer natural beauty,
the desire to protect the Krupa River began to take shape in

the early 2000s. Between 2001 and 2016, a number of plans
to develop hydropower plants were proposed on the Krupa
River. Early hydropower proposals were stopped by a county
employee. When proposed again in 2016, local communities
with support from local and international organisations, used
social media to bring visibility to the issue and coordinated
members of the local government. They also proposed
alternative options for meeting energy needs through solar and
wind energy.

In 2019, after nearly two decades of advocacy, lobbying and
the hard work of community members and conservation
organisations, the Krupa River was protected through
designation as a cultural heritage landscape. The Ministry

of Culture used relevant legislation and noted that the

Krupa River has a unigue natural and cultural heritage.®*

This marked the first river in Croatia to be protected based
on cultural significance and one of few in Europe. Under
Croatian law, cultural heritage areas protect natural and
cultural heritages from development. This success story
sheds light on the advocacy power of community members
and organisations, but also the importance of working with
different levels of government. In the case of the Krupa River, it
was more effective to build support with members of the local
government first, rather than starting at a high level.

CS 20. More than 50 years as a Wild and Scenic River

Name Delaware River (USA)

Designation type National Recreation Area, National

Wild and Scenic River

National Recreation Area
established in 1965 and W&SR in
1978 and 2000

Designation status

Primary aim Protect the free-flowing quality
and its associated biodiversity and

recreational values

Governance type Cooperative through state and

federal governments

The Delaware River is the longest free-flowing river in the
eastern United States. The designation of the Upper Delaware
river as a Wild and Scenic River occurred in 1978 with the
initial passing of the U.S. Wild and Scenic Rivers Act. The
designation covers 73.4 miles of the river, which is essential

for fish that migrate from the ocean to spawn in freshwater
ecosystems, such as the American shad (Alosa sapidissima)
and America eel (Anguilla rostrata). The river also supports

the federally endangered dwarf wedge mussel (Alasmidonta
heterodon), which depends on migratory fish species to
support reproduction (with the fish acting as a host for larval
development). The Lower Delaware river was added to the
national list of Wild and Scenic Rivers in 2000. The Delaware
river supports 45 fish species, is an important source of water
and has high recreational values alongside its importance as
an unusual example of freshwater integrity. Given the demands
on the river to supply drinking water to major cities including
New York City, an environmental flow prescription has been
established for the protected area. The Delaware River Basin
Compact provides complementary protection authorities
within the basin for environmental flows and water quality

of the mainstem river and major tributaries. It was under
Compact authorities that fracking was banned in the Delaware
River Basin.
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CS 21. Restoring and protecting migratory corridors, or swimways for salmon

Name Parnu River (Estonia)

Designation type Salmon Migration and Spawning
Habitat (Water Act & Nature

Conservation Act), Natura 2000

Natura 2000 in 1992, Dam removal
2019

Designation status

Primary aim To restore the free-flowing
condition and important habitat of
salmon and other fishes throughout

their historic migration route

Governance type National agency (restoration work
led by Estonia’s Environment

Agency)

Building on the idea of ‘flyways’ for migratory birds, ‘migratory
swimways’ are defined as “rivers and associated ecosystems
that support the entire migration routes of biologically and/or
socioeconomically important freshwater fishes.”®* Migratory
fish are disproportionately threatened compared to other

fish groups®é and swimways lead to improved habitat,
connectivity, ecosystem functioning and nutrient transport.

A Global Swimways programme provides metrics to assess
development impacts and identify rivers in need of restoration
and protection.

The Parnu River (144 km) is the second longest river in
Estonia, with 270 tributaries covering 20 per cent of the
country.%#7 The river was historically important for salmon,
before dams and weirs impeded its flow and connectivity.
The most significant barrier was the privately-owned 150

m wide, 4.5 m high Sindi Dam built in 1834, a mere 14 km
from the estuary.5® In an effort to restore salmon populations
nationally, Estonia’s Water Act includes a provision protecting
the connectivity and flow of all rivers within the extent of
historic salmon migration pathways by requiring effective
fish passage at dams and barriers and sufficient water

to support spawning migrations and habitats. Further,

the 2004 Nature Conservation Act required protection of
salmon spawning areas. Estonia’s Environment Agency led
the development of an Environmental Impact Assessment
(including socio-economic costs) to comprehensively assess
alternatives for dams to comply with the salmon protection
regulations. It was determined that removal would be the
cost-effective alternative. Estonia’s Environment Agency

led restoration efforts through a multi-year consultation
process with non-profits, companies, academic institutes
and local communities. After the consultation process, the
Environment Agency removed the Sindi Dam as well as
other smaller dams upstream. The majority (85 per cent) of
the €15 million Parnu River restoration project (2015-2023)
was funded by the European Union, with the rest covered
by the Estonian Government.5*® The government had to
purchase the Sindi Dam and surrounding land for €1.3 million.
The restoration enabled over 3,300 km of waterway to flow
freely again, with salmon and other fish able to resume their
natural migratory routes within the migratory swimway.%s°

It provided considerable benefits from improved fisheries,
flood protection, drinking water quality, and cultural aspects
important to local communities and visitors including
enhanced recreational opportunities like fishing, paddling
and other nature-based tourism. In terms of averted costs,
Estonia’s Environment Agency estimates the dam’s impact on
nature was costing about €4 million annually.®s! Restoration
efforts also helped Estonia meet the EU Framework Directive
goal to restore salmon habitat.

Moving forward, it is important that the restored condition of
the Parnu River is sustained through legal and other effective
mechanisms. The river and floodplain are recognized as a
Natura 2000 site. In addition, Estonia’s Nature Conservation
Act (2004), prohibits the construction (including reconstruction)
of dams, alteration of the natural channel bed or water regimes
in spawning areas for salmon and other migratory fish.
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CS 23. Protecting stepping-stones along migratory bird flyways

Designation type IUCN Management Category VI,

Ramsar site

Designation status  Designated as a Multi-Use

Provincial Reserve (VI) in 1994

Primary aim To provide stepping stone
(stopover) habitats for migratory

birds

Governance type Provincial government

The Western Heritage Shorebird Reserve Network (WHSRN)
is made up of 15.7 million hectares across 114 sites in 18
participating countries in North and South America.®%2 The
WHSRN represents some of the most important habitat

and stopover sites for shorebirds and migratory birds in the
Americas. WHSRN relies on in-country partners to ensure the
relevant conservation for the sites.

Many sites are inland waters that provide habitat for dozens
of bird species, such as Laguna Mar Chiquita, South
America’s largest lake,%® a huge, permanent, saline lagoon
up to 4 m deep, edged by brackish water. Laguna Mar
Chiquita has been listed as a VI protected reserve since
1994. Many stopover sites world-wide that are currently
not actively protected, but are delivering effective long-term
conservation, would be ideal places to prioritise for protection
and conservation designations.

CS 26. Water reserve safeguards environmental flow and sediment regimes

Name San Pedro Mezquital River

(Mexico)

Environmental water reserve,
overlapping Ramsar sites and
protected areas

Established (2014) — Mexico’s first
water reserve

Designation type

Designation status

Primary aim Providing water, particularly in
the face of changing climate,
by maintaining natural flow and

sediment regimes.

Governance type Ministry of Culture (country-level)

In 2008, the Government of Mexico inquired with the Federal
Electricity Commission about the potential to construct the
Las Cruces hydropower dam along the San Pedro Mezquital
River. In 2009, non-profit organisations presented a petition to
the Secretariat of the Ramsar Convention detailing concerns
about how the dam would affect the river and its resources.

In September 2014, Mexico’s Secretariat of Environment and
Natural Resources authorised the Las Cruces dam project
with a set of 18 conditions, including that it should not violate
the Environmental Water Reserve. Experts, including scientists
from local, regional and national universities, representatives
from federal agencies, and NGOs, among others, indicated
that the project design and proposed operation would not
fulfil environmental flow requirements. As originally designed,
the dam would modify the hydrology of the river and reduce
the linkage between the river and the Marismas Nacionales.®5
Thus, the construction of the dam has been delayed unless it
can meet the environmental flow requirements, in addition to
the other 17 conditions set out in the decree.

The San Pedro Mezquital is the last free-flowing river in the
western Sierra Madre Mountains in Mexico. As the river flows
540 km en route to the Pacific Ocean, the mainstem of the
river ebbs and flows depending on the time of year.5% During

the rainy season, the San Pedro Mezquital swells with runoff,
inundates the floodplain, and supplies the water and nutrients
that support the highly productive Marismas Nacionales
(National Wetlands, Biosphere Reserve and Ramsar site),
home to a 200,000-ha mangrove forest. During high flows,
the river spreads across its floodplain, depositing nutrient-
rich sediment. As such, agriculture and fisheries sustain the
surrounding 432 local communities.

The San Pedro Mezquital was the first Environmental Water
Reserve designated by Mexico with around 80 per cent of its
mean annual runoff allocated to ensure water and nutrients
are supplied to the Marismas Nacionales. In September 2014,
the President of Mexico signed a decree for the 11 sub-basins
that constitute the San Pedro Mezquital Basin.®5® This Reserve
decree outlines three segments of use: one for domestic

use, another for hydropower generation, and the third for the
environment. The Environmental Water Reserve regulates

any water-related infrastructure. Before construction can be
authorised, projects must prove that they will not exceed the
Environmental Water Reserve and negatively affect flow to

the Marismas Nacionales. In addition to environmental flow
requirements, other conditions placed on development within
the Reserve include sediment parameters and protection of
social resources related to Indigenous peoples’ rights and
land (cultural sites), among others. The San Pedro Mezquital
Basin is one of six pilots designed to test the effectiveness of
implementing water reserves and associated flow regimes.”
It is anticipated that this Reserve will protect and maintain
connectivity for seven aquifers, three natural protected areas,
two Ramsar sites and 100 protected species in the region.

The main obstacle hindering the implementation of
environmental flows and guaranteeing water security in
Mexico is lack of water in the dry season. The reserves serve
as a means of addressing water security issues as well as
adapting to climate variability. The water reserve represents a
percentage of the mean annual runoff which can be used to
buffer climate impacts and help to manage risks.
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CS 28. Protecting an important water source for the River Nile

Name Rwenzori Mountains National Park
(Uganda)
Designation type Source water protection area,

national park, World Heritage Site
(VIl and X), Ramsar site

Designation status National park established 1993

Primary aim To protect a vital water basin for
drinking, irrigation, hydropower
and a source of fish and cultural-
political value in provisioning water

to the Nile

Governance type Government-owned and managed
by the Ugandan Wildlife Authority

(UWA)

The Rwenzori Mountains National Park covers nearly
100,000 ha and comprises the main part of the Rwenzori
Mountain chain.®%® The Rwenzori’s extensive upland bogs
act as a huge sponge absorbing and regulating the rainfall,
constituting a vital water basin.5*®Its glaciers, waterfalls and
lakes are the highest and most permanent source of water
for the River Nile and the biggest contributor of water in the
region for domestic and industrial use. These waters supply
500,000 Ugandans with flood protection, water for drinking,
irrigation and hydropower and inflow to Lakes Rutanzige and
George. The park’s long history of protection as a vital water
catchment area has contributed to the protection of this site
from external threats. However, there are concerns that the
potential reopening of a copper mine located adjacent to the
park may create water pollution and damage the park’s rich
aquatic biodiversity including endemic species of fish that are
sensitive to water pollution.5e®

CS 30. National-scale planning to protect riparian run-off zones from mining

and industrial activities

Name National riparian protection zones
(Mongolia)
Designation type Riparian protection zones,

Integrated River Basin
Management Plans

Designation status  Approved in 2020: millions of
hectares of riparian and adjacent
areas now considered nationally

protected

Primary aim To protect water basins from the
negative effects of mining and

infrastructure

Governance type National, regional and local

governments

Mongolia has relatively scarce water resources on which
people and biodiversity depend. Over the past decades, rapid
growth of the industrial mining sector has resulted in significant
impacts and sustained threats to freshwater ecosystems.

In response, the Government of Mongolia has passed
progressive laws to manage and protect water resources

at different scales. This includes the establishment of 29

River Basin Organizations (RBOs) responsible for developing
Integrated River Basin Management Plans for each of the
major basins in the country. Further, in 2009 the government

made mining and other industrial activities in protected water
zones illegal. This law was refined in 2012, differentiating
ordinary from special (stricter) protection areas. The ordinary
protection zone extends within 200 m of a water body and
prohibits tree cutting, construction of buildings without
wastewater treatment, storage of petroleum, chemicals,
radioactive materials, fertilizers, and pesticides, and discharge
of wastes and pollutants. The special protection zone extends
within 50 m of a river, stream, natural spring, or floodplain,

or may extend the length of riparian area; and within at

least 100 m from a lake or other water bodies and prohibits
mineral exploration and mining, gravel or stone mining, any
construction of buildings and facilities, agricultural cropping,
and timber harvest. Since accurate maps of riparian zones did
not exists, a group of partners led by WWF-Mongolia, used

a spatial model to develop a national delineation of riparian
areas and worked with local RBOs to validate the information.
Local governments have the authority to designate protection
zones and River Basin Organizations were tasked with the
monitoring and enforcement of riparian zones for 29 basins
across Mongolia. 5

By 2020, the government had declared 8.2 million hectares
of riparian areas as protected zones across 29 river basins
chosen for their role in maintaining aquatic habitat, water
quality, and connectivity.
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CS 32. Protecting a coastal river and wetland to reduce flood risk

Name Biloxi River and Marsh (USA)

Designation type Wildlife Management Area, Biloxi
river marshes and coastal preserve

(IUCN IV) and Biloxi river (IUCN V)

Designation status  Designated as a protected area in

1992

Primary aim Storm and flood protection

Governance type Co-management between
Indigenous peoples and the

Province

Between 1932 and 1990, the 11 km stretch of marsh
surrounding Lake Borgne and the 16,000-hectare Biloxi
Wildlife Management Area, Louisiana, lost over 6,300
hectares to flood and wave induced erosion. In recent years,
some parts of the shoreline have receded up to 15 metres,
greatly endangering the Wildlife Management Area and
posing a risk to the City of New Orleans against storm and
hurricane surges. The ecosystem has also suffered significant
degradation from the unintended effects of the Mississippi
River levees and the Mississippi River Gulf Outlet, which
prevented annual over bank flooding. The Biloxi Marsh project
focuses on restoration and minimizing shoreline retreat to help
protect the Wildlife Management Area and dissipate hurricane
surges threatening the New Orleans’ newly rebuilt hurricane
flood defences.

CS 33. Protecting an ecological corridor to reduce nutrients and support biodiversity

Name Rio Muelas River Reserve (Spain)

River reserve established under the
EU Water Framework Directive

Recognized in 2000

Designation type

Designation status

Primary aim Nutrient reduction and water quality

maintenance, Ecological corridor

Governance type Regional River Basin Authority

The River Reserve is 8.39 km long and connects different
protected areas in central-western Spain, namely Sierra de
Gredos Nature to the north, and Valle del Tietar, thus acting
as an ecological corridor. Approximately 7 km of the reserve is
outside protected areas. It protects a range of priority species,
including brown trout (Salmo trutta), otter (Lutra lutra), dipper
(Cinclus cinclus), lberian painted frog (Discoglossus galganoi),
southern marbled newt (Triturus pygmaeus), plus some
priority riparian habitats. Key actions includes exclusion zones
and best management practices to control nonpoint source
pollution, in particular nitrate as well as restoration activities in
the riparian corridor. The site continues to have management
challenges including illegal hunting, obstacles to water flow,
unmanaged grazing and invasive species. Nonetheless,
natural values remain largely intact.

CS 35. Community fish reserve network sustains livelihoods and fish biodiversity

Name Mae Ngao Community Fish
Reserve Network (Thailand)
Designation type Community fish reserve

Designation status  Undesignated

Primary aim Sustainable fisheries

Governance type Indigenous communities

Over the last three decades Indigenous P’ganyaw (Karen)
communities along the Mae Ngao River in the Salween

basin have established a network of more than 50 no-take
river reserves ranging between 0.2 and 2 km long. The
communities were unified in their opposition to a national park

designation, clear that their primary goal was the maintenance
and augmentation of fish stocks. Communities delineate the
boundaries, develop and enforce penalties for noncompliance
and some cases sell licenses for catch and release angling.
Relative to non-protected sites, the reserves contain an
estimated 27 per cent more fish species, 124 per cent higher
fish density, and 2,247 per cent more fish biomass.%2 In
summary, based on the data collected from these fishery
reserves, markedly increased fish richness, density and
biomass was documented relative to adjacent areas and
three indicators predicted increased fish diversity — reserve
size, enforcement and connectivity. This suggests networks of
small, community no-take reserves offer a model for protecting
biodiversity and augmenting fisheries.
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CS 37. Communities conserve wetland and floodplain for bird tourism

The Kosi River and floodplains are a 1,600-ha community-
conserved area that function as a breeding and foraging
ground for the globally threatened greater adjutant stork. The
wetlands also provide habitat for the black-necked stork, Asian
woollyneck, lesser adjutant stork and painted stork. Other

key fauna includes the endangered Gangetic dolphin, Indian
monitor lizard, nilgai, wild boar, jackal, Indian grey mongoose,
and species of turtles and snakes. There are also some large
tree species and fruit orchards.%6?

Name Kadwa Kosi Floodplains (India)

Designation type Community-conserved area

The community landowners
have yet to consent to the official
recognition of this site as a PA or
OECM.

Designation status

Primary aim Eco-tourism

Governance type ~ Community-led The area is governed by local communities and elected
members of the local village council with management support
from the Mandar Nature Club (local NGO), Bhagalpur Forest
Division (Department of Environment, Forest and Climate

Change), and the local individuals.

The site provides a perfect ground for bird tourism and each
year many naturalists and ornithologists from India and abroad
visit the breeding sites of the greater adjutants and interact
with the local community involved in bird conservation.%64

CS 38. A national park safeguards culturally significant area and fly-fishing tourism

The Onon River is the historical birthplace of Chinggis Khan, it
is also one of just two sources of the Amur River — the ninth-

Name Onon River (Mongolia)

Designation type

Designation status

Primary aim

Governance type

National Park (IUCN Category Il)
protects a portion of the river and
basin

Established in 2000, expanded in
2020

Multi-objective including cultural
heritage, supporting eco-tourism,
water supplies

National ministry (Ministry of
Environment and Tourism)

longest free-flowing river in the world, supporting millions of
people across Mongolia, China, and Russia. Fly fishing tourism
is a significant source of income for rural communities in the
pasin. In 2017, the government abolished the “U and B”,
gold mining company’s Onon River license after the company
polluted the river and changed the river flow direction without
authorization. In 2020, the government officially designated
large swaths of the Onon river watershed for protection

by expanding the Onon Balj National Park. The protection
prevents future mines, dams, and other development that
would pollute, fragment, and alter the natural flow of nutrients
and resources throughout the region.

CS 39. Recreation drives protection of Finland’s Lakelands

Name

Designation type

Designation status

Primary aim

Governance type

Isojarvi National Park (Finland)

Recreational natural lake, National

Park (Il), Special Protection Area
(Birds Directive)

Designated as a protected area in

1998
Recreation and conservation

Federal or national ministry or
agency

Finland’s Lakeland has 17 lakes where canoeing and boating
are allowable recreational activities (National Parks.Fl, 2022).
The lakelands also provide important bird habitat. Isojarvi
National Park protects one such area, an old logging site with
a range of activities from hiking and canoeing to enjoying the
views. Isojarvi is a clear-water lake formed at the bottom of a
ravine. Its deepest point is more than 70 m, it is 20 km long
and as narrow as a fjord in places, making it ideal for exploring
the lake edges in a canoe. There are also two rowing boats
for rent in Kalalahti bay. In addition to canoeing and boating,
visitors to the park can swim in the lakes and enjoy hook and
line and ice fishing.%6®
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CS 40. A military defence area protecting inland waters

Name Irpin wetlands, Hero River floodplain
(Ukraine)

Designation type Potential ‘Hero River’; Military buffer
zone

Designation status Uncertain, reflooded February 2022

To act as a buffer for the city of Kyiv
to invasions

Primary aim

Governance type Uncertain

During the 2022 Russian invasion of Ukraine, the breaching
of the Irpin dam at the end of February held back advancing
Russian soldiers and tanks, and reflooded 13,000 ha of
wetlands that were drained by the Soviets in the 1960s. For
its role in protecting the city of Kyiv from multiple invasions,
there are calls among cultural leaders for the floodplain to

be officially protected as a ‘Hero River’ along with other
natural areas in Ukraine that have helped to protect soldiers
and civilians in the war effort.%® The Hero River fringes the
Polissia region; one of Europe’s largest contiguous wetland
and woodland areas; consisting of a dozen Ramsar sites and
many protected areas that run along the northern border of
the country. Before it was drained, the floodplain was a vast
biodiversity hotspot composed of bogs, swamps and marshes
providing habitat for giant catfish, sturgeon, wetland bird
species and birds of prey, like the white-tailed eagle.®¢”

Wetlands of the Polissia region. © Jody Bragger / Tellus Reserves

Officially protecting this river and floodplain and supporting
the area to restore habitat would contribute to the connectivity
of these sites and expand Ukraine’s impressive wetland
environment. Should the Ukrainian government prioritise
conservation of the Irpin wetlands after the war, their primary
goal may be to ensure the wetlands continue to act as a
barrier to Russian aggression through a defensive rewilding
approach.%e®
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PROTECTED AREA AND OECM DEFINITIONS, MANAGEMENT CATEGORIES AND GOVERNANCE TYPES

IUCN defines a protected area as:
A clearly defined geographical space, recognised, dedicated and managed, through legal or other effective means,
to achieve the long-term conservation of nature with associated ecosystem services and cultural values.

The definition is expanded by six management categories (one with a sub-division), summarised below.

la Strict nature reserve: Strictly protected for biodiversity and also possibly geological / geomorphological features, where
human visitation, use and impacts are controlled and limited to ensure protection of the conservation values.

Ib Wilderness area: Usually large unmodified or slightly modified areas, retaining their natural character and influence, without
permanent or significant human habitation, protected and managed to preserve their natural condition.

Il National park: Large natural or near-natural areas protecting large-scale ecological processes with characteristic species and
ecosystems, which also have environmentally and culturally compatible spiritual, scientific, educational, recreational and visitor
opportunities.

Il Natural monument or feature: Areas set aside to protect a specific natural monument, which can be a landform, sea
mount, marine cavern, geological feature such as a cave, or a living feature such as an ancient grove.

IV Habitat/species management area: Areas to protect particular species or habitats, where management reflects this
priority. Many will need regular, active interventions to meet the needs of particular species or habitats, but this is not a
requirement of the category.

V Protected landscape or seascape: Where the interaction of people and nature over time has produced a distinct character
with significant ecological, biological, cultural and scenic value: and where safeguarding the integrity of this interaction is vital to
protecting and sustaining the area and its associated nature conservation and other values.

VI Protected areas with sustainable use of natural resources: Areas which conserve ecosystems, together with
associated cultural values and traditional natural resource management systems. Generally large, mainly in a natural condition,
with a proportion under sustainable natural resource management and where low-level non-industrial natural resource use
compatible with nature conservation is seen as one of the main aims.

The category should be based around the primary management objective(s), which should apply to at least three-quarters of the
protected area — the 75 per cent rule.

The management categories are applied with a typology of governance types — a description of who holds authority and
responsibility for the protected area. IUCN defines four governance types:

Type A. Governance by government: Federal or national ministry/agency in charge; sub-national ministry or agency in charge
(e.g. at regional, provincial, municipal level); government-delegated management (e.g. to NGO).

Type B. Shared governance: Transboundary governance (formal and informal arrangements between two or more countries);
collaborative governance (through various ways in which diverse actors and institutions work together); joint governance
(pluralist board or other multi-party governing body).

Type C. Private governance: Conserved areas established and run by individual landowners; non-profit organisations (e.g.
NGOs, universities) and for-profit organisations (e.g. corporate landowners).

Type D. Governance by Indigenous peoples and local communities: Indigenous peoples’ conserved areas and territories —
established and run by Indigenous peoples; community conserved areas — established and run by local communities.

The Convention on Biological Diversity defines an “other effective area-based conservation measure” (OECM) as:

A geographically defined area other than a Protected Area, which is governed and managed in ways that achieve
positive and sustained long-term outcomes for the in situ conservation of biodiversity, with associated ecosystem
functions and services and, where applicable, cultural, spiritual, socioeconomic, and other locally relevant values.

This covers three main cases:

1. Ancillary conservation — areas delivering in-situ conservation as a by-product of management, even though biodiversity
conservation is not an objective (e.g. some war grave sites).

2. Secondary conservation — active conservation of an area where biodiversity outcomes are only a secondary management
objective (e.g. some conservation corridors).

3. Primary conservation — areas meeting the IUCN definition of a protected area, but where the governance authority (i.e.
community, Indigenous peoples’ group, religious group, private landowner or company) does not wish the area to be
reported as a protected area.

For more information on the IUCN definition, categories and governance types, see Dudley (2008). Guidelines for applying

protected area management categories, which can be downloaded at: https://doi.org/10.2305/I[UCN.CH.2008.PAPS.2.en

For more on governance types, see Borrini-Feyerabend et al. (2013). Governance of Protected Areas: From understanding to
action, which can be downloaded at https://portals.iucn.org/library/node/29138.

For more information on OECMs, see Jonas et al. (2023) Site-level tool for identifying other effective area-based conservation
measures (OECMSs): first edition, which can be downloaded at: https://doi.org/10.2305/WZJH1425
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