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Arguments for Protection

In 2000 a conference organised in Bangkok by WWF and
the IUCN World Commission on Protected Areas agreed
that there was an urgent need to identify and quantify the
wide range of social and environmental benefits offered
by protected areas. The WWF Arguments for Protection
project was developed in response. The project aims to:
¢ |dentify and where possible quantify the wide range

of benefits derived from protected areas
¢ Increase support for protection
¢ Develop new interdisciplinary partnerships
¢ |dentify innovative financing mechanisms
¢ Broaden and strengthen protected area

management strategies

Since 20083 the project has created the world’s largest
information source on the wider values of protected
areas. Six reports have been published to date

(see www.panda.org/protection/arguments) and a
new simple-to-use tool, the Protected Area Benefit
Assessment Tool (PA-BAT), has been developed,
field-tested and is now being implemented.

PACT 2020:

The published reports are:

* Running Pure: The importance of forest protected
areas to drinking water

¢ Food Stores: Using protected areas to secure crop
genetic diversity

¢ Beyond Belief: Linking faiths and protected areas
to support biodiversity conservation

e Safety Net: Protected areas and poverty reduction

¢ Natural Security: Protected areas and hazard mitigation

¢ Vital Sites: The contribution of protected areas to
human health

The project has worked with a number of partners
including: The World Bank; UN International Strategy for
Disaster Reduction; World Health Organisation; University
of Birmingham,; Alliance of Religions and Conservation,
and many protected area agencies. This new report in the
series continues the relationship with the World Bank and
has been carried out in collaboration with UNDP and many
members of the PACT 2020: Protected Areas and Climate
Turnaround Alliance.

Protected Areas and Climate Turnaround

At the IUCN Council Meeting held from 8-10 March 2008,
climate change was acknowledged to be the greatest
threat to biodiversity and the global system of protected
areas was noted as one of the most powerful solutions.
This was the genesis of PACT 2020: Protected Areas and
Climate Turnaround, formally launched at the IUCN World
Conservation Congress in 2008 and supported by IUCN’s
Innovation Fund.

PACT 2020 involves a partnership led by IUCN’s World
Commission on Protected Areas, together with the IUCN
Secretariat, IUCN members and international organizations,
including The Nature Conservancy, WWF International, the
Wildlife Conservation Society, Conservation International,
the Wild Foundation, Fauna and Flora International, the
Climate, Community and Biodiversity Alliance, The World
Bank, United Nations Development Programme and UNEP
World Conservation Monitoring Centre.

PACT 2020 aims to “Ensure that protected areas and

protected area systems are recognised as an important

contribution to climate change adaptation/mitigation

strategies for biodiversity and human livelihoods”.

Activities include developing:

¢ A situation analysis leading to the articulation of a
compelling case and action plan for protected areas as an
integral element of climate change adaptation/mitigation

e Guidance and project proposals are developed for
regional implementation programmes

e A policy action plan championed by IUCN is agreed by
key stakeholders

¢ Protected area and climate change policy interventions
are designed and undertaken at global and national levels

¢ A functional communications/learning network is
developed

This publication is one of the first products of this
collaboration, and will be a primary input into the PACT
2020 Protected Areas and Climate Change Summit held
in November 2009 in Granada, Spain, hosted by the Junta
de Andalucia.
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Preface

Responses to climate change must now focus on reducing greenhouse gas
emissions enough to avoid runaway impacts (“avoiding the unmanageable”) and
on addressing the impacts that are already with us (“managing the unavoidable”).

Managing natural ecosystems as carbon sinks and resources for adaptation is
increasingly recognised as a necessary, efficient and relatively cost-effective
strategy. The Stern Review on the Economics of Climate Change recommended
that governments develop policies for “climate sensitive public goods including
natural resource protection, coastal protection and emergency preparedness”.

The world’s protected area network already helps mitigate and adapt to
climate change. Protected areas store 15 per cent of terrestrial carbon

and supply ecosystem services for disaster reduction, water supply, food

and public health, all of which enable community-based adaptation. Many
natural and managed ecosystems can help reduce climate change impacts.
But protected areas have advantages over other approaches to natural
ecosystem management in terms of legal and governance clarity, capacity
and effectiveness. In many cases protection is the only way of keeping carbon
locked in and ecosystem services running smoothly.

Without the investment made in protected areas systems worldwide, the
situation would be even worse. Increasing investment through a partnership
of governments, communities, indigenous peoples, non-governmental
organisations and the private sector would ensure greater protection of these
essential services. Evidence suggests that protected areas work: even since
this report was completed, a new World Bank review shows how tropical
protected areas, especially those conserved by indigenous peoples, lose
less forest than other management systems™.

But these co-benefits for climate, biodiversity and society are often missed
or ignored. This book clearly articulates for the first time how protected areas
contribute significantly to reducing impacts of climate change and what is
needed for them to achieve even more. As we enter an unprecedented scale
of negotiations about climate and biodiversity it is important that these
messages reach policy makers loud and clear and are translated into
effective policies and funding mechanisms.

Lord Nicholas Stern

Chair of the Grantham Research Institute on Climate Change and the Environment,
IG Patel Professor of Economics & Government, London School of Economics and Political Science

protection status, Independent Evaluation Group, Evaluation Brief 7, The World Bank, Washington DC









Acronyms, abbreviations

and formula

CBD Convention on Biological Diversity

CDM Clean Development Mechanism

CH* Methane

C Carbon

Co? Carbon dioxide

EBA Ecosystem-based adaptation

GEF Global Environment Facility

GHG Greenhouse gases

Gt Gigatonne (1,000,000,000 tonnes or 1 million
metric tonnes)

IPCC Intergovernmental Panel on Climate Change

IUCN International Union for Conservation of Nature

Mg Megagram (1,000,000 grams)

Mt Megatonne (1,000,000 metric tonnes)

REDD Reducing Emissions from Deforestation and
Degradation

PoWPA Programme of Work on Protected Areas (of the
CBD)

Tg Teragram (1,000,000,000,000 (one trillion) grams)

TNC The Nature Conservancy

UNDP United Nations Development Programme

UNFCCC United Nations Framework Convention on
Climate Change

WCPA World Commission on Protected Areas (of IUCN)

WCSs Wildlife Conservation Society

WWF World Wide Fund for Nature

Glossary

Adaptation: Initiatives and measures to reduce the

vulnerability of natural and human systems against
actual or expected climate change effects. Various
types of adaptation exist, e.g. anticipatory and
reactive, private and public, and autonomous

and planned'.

Additionality of emission reductions: Reduction in

emissions by sources or enhancement of removals
by sinks that is additional to any that would occur

in the absence of a project activity designed to
mitigate greenhouse gas emissions?. Joint
Implementation or a Clean Development Mechanism
project activity as defined in the Kyoto Protocol
Articles on Joint Implementation and the Clean
Development Mechanism?.

Carbon sequestration: Carbon sequestration is a

biochemical process by which atmospheric carbon
is absorbed by living organisms, including trees,
soil micro-organisms, and crops, and involving the
storage of carbon in soils, with the potential to
reduce atmospheric carbon dioxide levels*.

Ecosystem-based adaptation: The use of biodiversity
and ecosystem services as part of an overall adaptation
strategy to help people to adapt to the adverse effects
of climate change®.

Ecosystem services (also ecosystem goods and
services): the benefits people obtain from ecosystems.
These include provisioning services such as food,
water, timber, and fibre; regulating services such as
the regulation of climate, floods, disease, wastes, and
water quality; cultural services such as recreation,
aesthetic enjoyment, and spiritual fulfilment; and
supporting services such as soil formation,
photosynthesis, and nutrient cycling®.

Equivalent CO, concentration (carbon dioxide): The
concentration of carbon dioxide that would cause the
same amount of radiative forcing as a given mixture of
carbon dioxide and other greenhouse gases’.

Leakage: the situation in which a carbon sequestration
activity (e.g., tree planting) on one piece of land
inadvertently, directly or indirectly, triggers an activity,
which in whole or part, counteracts the carbon effects
of the initial activity®. The net change of anthropogenic
emissions by sources of greenhouse gases (GHG)
which occurs outside the project boundary, and which
is measurable and attributable to a project activity
designed to mitigate greenhouse gas emissions®.

Mitigation: Technological change and substitution that
reduces resource inputs and emissions per unit of
output. Although several social, economic and
technological policies would produce an emission
reduction, with respect to climate change, mitigation
means implementing policies to reduce GHG emissions
and enhance sinks'. An anthropogenic intervention to
reduce the anthropogenic forcing of the climate system;
it includes strategies to reduce greenhouse gas sources
and emissions and enhancing greenhouse gas sinks'".

Permanence: The longevity of a carbon pool and the
stability of its stocks, given the management and
disturbance environment in which it occurs'?

Resilience: The amount of change a system can undergo
without changing state. Resilience is a tendency to
maintain integrity when subject to disturbance’s.

Vulnerability: The degree to which a system is susceptible
to, and unable to cope with, adverse effects of climate
change, including climate variability and extremes.
Vulnerability is a function of the character, magnitude,
and rate of climate change and variation to which a system
is exposed, its sensitivity, and its adaptive capacity'.



Natural Solutions: the argument

The following section is a summary and an associated policy analysis.
The main text includes references and data supporting the case.

Protected areas are an essential part of the global response to climate change.

They are helping address the cause of climate change by reducing greenhouse gas
emissions. They are helping society cope with climate change impacts by maintaining
essential services upon which people depend. Without them, the challenges would

be even greater, and their strengthening will yield one of the most powerful natural

solutions to the climate crisis.

Protected areas can contribute to the two
main responses to climate change through:

Mitigation

» Store: Prevent the loss of carbon that is
already present in vegetation and soils

» Capture: Sequester further carbon dioxide
from the atmosphere in natural ecosystems

Adaptation

* Protect: Maintain ecosystem integrity,
buffer local climate, reduce risks and
impacts from extreme events such as
storms, droughts and sea-level rise

* Provide: Maintain essential ecosystem
services that help people cope with
changes in water supplies, fisheries,
disease and agricultural productivity
caused by climate change

Protected area systems have the advantage
that they are already established as efficient,
successful and cost effective tools for
ecosystem management, with associated
laws and policies, management and
governance institutions, knowledge,

staff and capacity. They contain the only
remaining large natural habitats in many
areas. Opportunities exist to increase their
connectivity at landscape level and their
effective management so as to enhance the
resilience of ecosystems to climate change
and safeguard vital ecosystem services.

Opportunities to use protected areas in
climate response strategies need to be
prioritised by national and local governments.
At a global level, the Convention on Biological
Diversity’s (CBD) Programme of Work on
Protected Areas should be deployed as

a major climate change mitigation and

adaptation tool. The role of protected areas

as part of national strategies for supporting
climate change adaptation and mitigation
should also be recognised by the UN

Framework Convention on Climate Change

(UNFCCQC). This means:

* UNFCCC: recognise protected areas as
tools for mitigation and adaptation to climate
change; and open up key climate change
related funding mechanisms, including
REDD and adaptation funds, to the creation,
enhancement and effective management
of protected area systems

e CBD: renew the Programme of Work on
Protected Areas at COP10 to address
more specifically the role of protected
areas in responses to climate change,
in liaison with other CBD programmes

* National and local governments:
incorporate the role of protected area systems
into national climate change strategies and
action plans, including for mitigation by
reducing the loss and degradation of natural
habitats, and for adaptation by reducing the
vulnerability and increasing the resilience of
natural ecosystems



A unique challenge

Climate change poses an unprecedented level of threat to
life on the planet. In addition, predictions about the scale and
speed of impact are continually being revised upwards, so
that what was already a serious situation continues to look
even more threatening. The facts are well known. Atmospheric
greenhouse gases are creating warmer temperatures, ice melt,
sea-level rise and an unpredictable climate, with a range of
extremely serious and hard-to-predict consequences. Recent
research shows an increasingly bleak picture. During the
period of writing this report new information suggests that:
we may already be too late to prevent widespread collapse of
coral reef systems due to ocean acidification; climate change
adaptation will cost US$75-100 billion a year from 2010
onwards for developing countries according to the World
Bank; and climate change may move faster than expected
with average temperatures rising 4°C by 2060 compared

to pre-industrial levels according to the UK Meteorological
Office. But serious as the situation has now become, much
can still be done to reduce the problems created by climate
change. This report focuses on the role that protected areas
can play in mitigating and adapting to climate change; a set
of options that hitherto has been under-represented in global
response strategies. In the rush for “new” solutions to climate
change, we are in danger of neglecting a proven alternative.

Why protected areas?

A protected area is defined by IUCN 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”.

Various land use management strategies will be needed to
combat greenhouse gas emissions from land use change,
and to sustain ecosystem services vital to climate change
adaptation. But protected areas are uniquely positioned to
support national climate change mitigation and adaptation
strategies as they benefit from existing policies, laws,

and institutions that govern their management and on-the-
ground capacities and expertise. In particular, protected
area systems at national scale:

Governance and safeguards

¢ Have defined borders, which can be used to measure
carbon sinks and storage and ecosystem services

e Operate under legal or other effective frameworks, which
provide a stable, long-term mechanism for managing land
and water ecosystems

¢ Have agreed governance structures to meet a wide range
of social and cultural requirements

¢ Are backed by a range of supportive conventions and
agreements (CBD, World Heritage, Ramsar, Man and the
Biosphere, CITES etc) and regional agreements such as Natura
2000 to provide policy frameworks, tools and political support

¢ Recognise cultural and social values of protected areas
and have experience in implementing accessible, local
approaches involving people in a legitimate and effective
way in management

Permanence

e Are based around a commitment to permanence and
long-term management of ecosystems and natural
resources

® Focus local, national and international attention on a
particular protected area, adding to the area’s protection

Effectiveness

* Are proven to work as an effective way of retaining natural
ecosystems and ecosystem services especially through
protected area systems at the landscape/seascape scale

¢ Are supported by management plans, which can facilitate
rapid responses to new information or conditions related
to climate change

* Have staff and equipment which provide management
expertise and capacity, including understanding of how
to manage ecosystems to generate a range of ecosystem
services vital for climate change adaptation

* Provide opportunities to bring the experience
developed in planning and managing protected areas
to bear on developing broader landscape and seascape
scale approaches to climate change mitigation and
adaptation

e Can draw on existing funding mechanisms, including
government budgetary appropriations, and funding from
the GEF and LifeWeb

* Are backed up by networks of experts ready to
provide advice and assistance, including particularly
the IUCN World Commission on Protected Areas and
conservation NGOs

Monitoring, verification and reporting

* Are supported by government commitments under the
CBD to establish ecologically-representative protected
area systems

* Have organised and populated data sources to set
baselines and facilitate monitoring, such as the IUCN
management categories, governance types and Red
List, and the UNEP World Conservation Monitoring
Centre (UNEP-WCMC) World Database on Protected
Areas (these systems would need some strengthening
to meet UNFCCC needs)

Well managed protected areas can provide a cost effective
option for implementing climate change response strategies
because start-up costs have already been met and
socio-economic costs are offset by other services that
protected areas supply. Protected areas are most effective
when they have good capacity, efficient management,
agreed governance structures and strong support from
local and resident communities. Ideally protected areas

and conservation needs should be integrated into wider
landscape and seascape strategies.

Protected areas already cover over 13.9 per cent of

the world’s land surface and a growing (although still
inadequate) area of coasts and oceans. In many places
where population or development pressures are particularly
strong, protected areas safeguard the only remaining natural
ecosystems. The best protected areas are inspirational
models for the management of natural ecosystems.



What protected areas can do to respond
to the climate change challenge

Mitigation
Store: Prevent the loss of carbon that is
already present in vegetation and soils

Challenge: Ecosystem loss and degradation are

major causes of greenhouse gas emissions. The
Intergovernmental Panel on Climate Change estimates
that 20 per cent of greenhouse gas emissions come from
deforestation and other forms of land use change.

Role of protected areas: Protected areas are the most
effective management strategy known to avoid conversion
to other land uses and loss of carbon and to secure carbon
in natural ecosystems: research by the UNEP-WCMC
shows that tropical forests inside protected areas lose far
less carbon than those outside. There are opportunities

to protect additional “high carbon” ecosystems and to
manage, and in some cases restore, habitats for carbon
retention; such as increasing water levels in peat. Data from
the UNEP-WCMC suggests that there are already 312 Gt
of carbon stored in the world’s protected area network,

or 15 per cent of the world’s terrestrial carbon stock.

Implications: Carbon storage provides arguments for
increasing protected area coverage and for changing

management in some protected areas to retain more carbon.

Examples of storage and capture

* Madagascar: around 6 million ha of new protected
areas are being created, responsible for 4 million t
of avoided CO, a year

* Tanzania: the Eastern Arc Mountains store over 151
million t C, 60 per cent of which is in existing forest
reserves

e Belarus: on-going restoration and protection of
degraded peatlands is leading to an annual reduction
of greenhouse gas emissions equivalent to 448,000 t
CO, from peatland fires and mineralization

* Russian Federation: the protection of 1.63 million
ha of virgin taiga forests and peat soils in the Komi
Republic is ensuring that their store of over 71.5
million t C is protected

¢ Bolivia, Mexico and Venezuela: protected areas
contain 25 million ha of forest, storing over 4 billion t
C, estimated to be worth between US$39-$87 billion

e Canada: 4,432 million t C is sequestered in 39
national parks, at a value of between US$72-78 billion

* Brazil: protected areas and indigenous lands in the
Brazilian Amazon are likely to prevent an estimated
670,000 km? of deforestation by 2050, representing
8 billion t of avoided carbon emissions

New protected areas may soon be chosen partly

for their carbon storage potential, suggesting a need

for new selection tools. Management operations within
individual protected areas, such as prescribed burning,
will also need to consider carbon emissions implications
and the relationship of such practices to any agreed
UNFCCC rules.

Capture: Sequester further carbon dioxide
from the atmosphere in natural ecosystems

Challenge: Most natural and semi-natural ecosystems
sequester carbon dioxide, thus reducing greenhouse
gases. Some of these services are at risk due to habitat
destruction and degradation: if these trends persist, under
credible scenarios, some ecosystems could switch from
carbon sinks to carbon sources over the next few years
and specialised management responses are needed to
address this threat.

Role of protected areas: Protection of ecosystems
usually secures their sequestration potential. When climate
change or other factors continue to undermine carbon
dioxide capture, even inside protected areas, there is the
potential to modify management specifically to increase
sequestration; this includes active restoration and
encouragement of natural regeneration. Degraded forests
can have less than half the carbon value of intact forests.

Implications: Management of some protected habitats,
especially inland waters, estuaries and peatlands, may
have to be tailored to maintain sequestration potential.
The role of restoration will increase in some protected
areas, in particular for forests, mangroves and within
natural and managed grasslands.

Adaptation

Protect: Maintain ecosystem integrity, buffer
local climate, reduce risks and impacts from
extreme climatic events such as storms,
droughts and sea-level rise

Challenge: The Millennium Ecosystem Assessment
estimates that 60 per cent of global ecosystem services
are degraded, which: “...contributed to a significant

rise in the number of floods and major wild fires on all
continents since the 1940s”. Economic losses from
climate disasters have increased ten-fold in 50 years,
and “natural” disasters from floods, storms, tidal surges,
droughts and avalanches will continue to increase in
frequency and intensity.

Role of protected areas: Protected areas can help to
reduce the impact of all but the largest natural disasters:
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¢ Floods: providing space for floodwaters to disperse
and absorbing impacts with natural vegetation

¢ Landslides: stabilizing soil and snow to stop slippage
and slowing movement once a slip is underway

e Storm surges: blocking storm surges with coral reefs,
barrier islands, mangroves, dunes and marshes

¢ Drought and desertification: reducing grazing pressure
and maintaining watersheds and water retention in soil

¢ Fire: limiting encroachment into fire-prone areas,
maintaining traditional management systems

Implications: The integrity of ecosystems, communities
and species, and of the processes that confer resilience

in ecosystems, is an essential factor in protecting against
increasingly variable climatic extremes. A revised protected
area gap analysis should consider other vital ecosystem
services as well as biodiversity, and some management
approaches may need to be modified. Recognition of
disaster reduction options will add impetus to increasing
protected areas, in particular for mountains, steep slopes
and coastal and inland wetlands.

Provide: Maintain essential ecosystem
services that help people cope with changes
in water supplies, fisheries, incidence of
disease and agricultural productivity caused
by climate change

Challenge: Climate change is likely to exacerbate shortages
of food, potable water and traditional medicines and to
increase the spread of certain disease vectors and thus the
need for alternative sources and new products. Food and
water resource shortages will likely be unpredictable and
sometimes severe, increasing the costs of humanitarian
assistance for the most vulnerable.

Role of protected areas: Protected areas are proven tools

for maintaining essential natural resources and services,

which in turn can help increase the resilience and reduce

the vulnerability of livelihoods in the face of climate change:

e Water: both purer water and (especially in tropical
montane cloud forests) increased water flow

¢ Fish resources: marine and freshwater protected areas
conserve and rebuild fish stocks

¢ Food: by protecting crop wild relatives to facilitate crop
breeding and pollination services; providing sustainable
food for communities

¢ Health: ranging from habitat protection to slow the
expansion of vector-borne diseases that thrive in
degraded ecosystems to access to traditional medicines

Implications: Protected area specialists need to work
closely with relevant national and local level governments
and technical agencies responsible for managing
ecosystem services to ensure that they continue to support
livelihoods under conditions of climate change. In some
cases, investments in restoring ecosystems within and
adjacent to protected areas may be necessary to enhance
ecosystem services that serve to reduce the vulnerability
of human societies to climate change.
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Examples of protection and provision

¢ Global: 33 of the world’s 105 largest cities derive
their drinking water from catchments within forest
protected areas

¢ Global: 112 studies in marine protected areas found
that they increased size and population of fish

e Kenya: improved fishery health through protection
of coral reefs is providing dual benefits for coral reef
conservation and per capita income for local people

* Papua New Guinea: in Kimbe a locally-managed
marine protected area network is being designed,
focusing on resilience to climate change, to protect
coral reefs, coastal habitats and food security

* Global: over 100 studies in protected areas have
identified important crop wild relatives

e Colombia: the Alto Orito Indi-Angue Sanctuary was
set up explicitly to protect medicinal plants

¢ Trinidad and Tobago: the restoration and
conservation of the Nariva wetlands recognises
their importance as a carbon sink, a high biodiversity
ecosystem and a natural buffering system against
coastal storms

¢ Sri Lanka: the Muthurajawella protected area has
flood protection valued at over US$5 million/year

¢ Australia: management of Melbourne’s forested
catchments (almost half of which are protected
areas) is being adapted in the face of climate
change scenarios to minimise water yield impacts

¢ Switzerland: 17 per cent of forests are managed
to stop avalanches, worth US$2-3.5 billion per year
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Next steps in building and strengthening

protected area systems

Protected areas are already providing vital climate
change mitigation and adaptation benefits. But their
potential is still only partially realised and their integrity
remains at risk; indeed research shows that unless
protected area systems are completed and effectively
managed they will not be robust enough to withstand
climate change and contribute positively to response
strategies. Increasing protected area size, coverage,
connectivity, vegetation restoration, management
effectiveness and inclusive governance would enable
a scaling up of the potential of the global protected
areas system as a solution to the challenge of climate
change and as a model for other resource management
programmes. Two issues are critical:

¢ Finances: despite some welcome funding initiatives,
analysis shows that support for the global protected
area network is far less than half that needed for
maximum efficiency and that some governments are
reducing net support at the moment. Further resources
are needed to maintain and enable an expanded
role for protected areas, including extra capacity
development to meet new challenges and opportunities
presented by climate change.

¢ Policy: currently national and international policy
instruments aimed at the twin environmental crises
of biodiversity loss and climate change are often not
sufficiently coordinated, wasting resources and missing
valuable and complementary policy opportunities.

Financial and policy instruments are needed to address
six important responses, summarised in the box below.

The two key multilateral environmental agreements — the
UNFCCC and the CBD - are responsible for climate change
mitigation and adaptation and ecosystem conservation

and management respectively. The UNFCCC explicitly
recognises the relationship between ecosystem resilience
and the vulnerability and resilience of human communities,
and the decisions taken within the context of the CBD

have highlighted the threat of climate change on biodiversity
and ecosystems. Several steps are needed to improve the
effectiveness of protected areas as a significant tool for
climate change mitigation and adaptation within the
implementation programmes of both conventions, thus
enhancing their potential to achieve targeted outcomes

at country level, and collectively for the global community.
Several initiatives are also required from national governments.

Six key policy and management developments are needed for protected areas
to function more effectively as a climate change response mechanism

¢ More and larger protected areas: particularly in
ecosystems where much carbon is stored and/or
captured and is likely to be lost without protection,
or where important ecosystem services are under
threat - particularly tropical forests, peatlands,
mangroves, freshwater and coastal marshes and
seagrass beds, as well as marine ecosystems

e Connecting protected areas within landscapes/
seascapes: using management of natural or semi-
natural vegetation outside protected areas or
intervening waters. This can include buffer zones,
biological corridors and ecological stepping stones,
which are important to build connectivity to increase
ecosystem resilience to climate change at the
landscape/seascape scale and to increase the total
amount of habitat under some form of protection

¢ Recognition and implementation of the full
range of governance types: to encourage more
stakeholders to become involved in declaring and
managing protected areas as part of community

¢ climate response strategies, particularly through
indigenous and community conserved areas and
private protected areas

¢ Improving management within protected areas:
to ensure that ecosystems and the services that they
provide within protected areas are recognised and
not degraded or lost through illegal use or unwise
management decisions

¢ Increasing the level of protection for carbon stores
within protected areas: by recognising protection
and management aimed at specific features that have
high value in carbon storage, for example to maintain
old-growth forest, avoid ground disturbance or drying
out of peat and also using restoration in protected
areas where vegetation has been degraded

¢ Focusing some management specifically on
mitigation and adaptation needs: including
modification of management plans, selection
tools and management approaches as necessary
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UNFCCC

¢ Recognise the role of protected areas as tools for

permanent carbon storage and sequestration and call

for the implementation of robust protected areas systems
as a core component of national strategies to achieve
land-based emissions reductions

e Emphasise the role of ecosystems in climate change

adaptation and incorporate protection of natural
ecosystems within national adaptation strategies and
action plans (including National Adaptation Programmes of
Action — NAPA) for protection of natural ecosystems as a
cost-effective alternative to technology- and infrastructure-
based adaptation measures and to avoid mal-adaptation
Permit nationally appropriate mitigation and adaptation
actions that involve the enhancement of protected

areas or national protected area networks to receive
financial and technical assistance through climate-related
financial mechanisms

CBD

¢ Renew the Programme of Work on Protected Areas
at COP 10 to address more explicitly climate change
impacts and response strategies, in liaison with other
CBD programmes

* Encourage development of tools and methods to

support countries to evaluate climate impacts and
increase resilience of their protected areas systems,
and ensure that their role in mitigation and adaptation
is fully explored

* Emphasise the importance of increasing connectivity

among national protected areas and transboundary
protected areas to further enhance the benefits of
protected area networks as a climate change
response strategy

e Cultivate political urgency for the development of
marine protected areas and protected areas in under-
represented biomes

National and local governments

¢ Incorporate the role of protected area systems into
national climate change strategies and action plans

¢ Address mitigation by reducing the loss and degradation
of natural habitats

e Strengthen adaptation by reducing the vulnerability
and increasing the resilience of natural ecosystems

¢ Ensure effective management of protected areas to
provide benefits to biodiversity and climate change
mitigation and adaptation



Section 1
Introduction

The Intergovernmental Panel on Climate Change has laid out in considerable
detail the likely trends in climate and the expected ecological responses.
The first part of this section summarises the latest IPCC thinking on issues
that relate most closely to protected areas.

The second part looks at how intergovernmental processes, particularly
the UN Framework Convention on Climate Change and the Convention on
Biological Diversity, have dealt with mitigation and adaptation in relation to
protected areas. Some examples of national government responses are
also included.

Next, protected areas are introduced as a concept. The range of different
management models and governance approaches is described, along with
some basic statistics about coverage and area.

Finally, and most importantly, this section explains why protected areas are
uniquely placed to help confront climate change.
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The consequences of climate change for nature, natural
resources and the people who depend on them

It is highly probable that climate change is already adversely affecting

terrestrial and marine ecosystems and that these changes will increase in rate
and severity during the century. This means that food and water will be less
available, natural disasters more frequent, human health put at risk, species will
be lost and ecosystems destroyed or degraded. Ecosystems and species in
protected areas will not be exempt from these affects.

The Fourth Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC) published in 2007 draws
on more than 29,000 observational data series from 75
studies’®. The results show significant changes in many
physical and biological systems; more than 89 per cent
are consistent with the projected effects of climate change
on natural systems. Overall the analysis led the IPCC to
conclude: “Observational evidence from all continents
and most oceans shows that many natural systems are
being affected by regional climate changes, particularly
temperature increases.”

The following section summarises some IPCC conclusions
relating to natural ecosystems and natural resources

and outlines the consequences for human communities.
Impacts on protected areas, and possible management
responses, are discussed further in section 5.

Current impacts

The IPCC assesses that there is very high (i.e. 90 per

cent) confidence* that recent warming is strongly affecting

terrestrial biological systems, including:

¢ Earlier timing of spring events, such as leaf-unfolding,
egg-laying and bird migration

¢ Plants and animals shift ranges polewards and
upwards

There is high (80 per cent) confidence that natural systems

related to snow, ice and frozen ground (including

permafrost) are affected, including the:

¢ Enlargement and increased numbers of glacial lakes

¢ Increasing ground instability in permafrost regions and
rock avalanches in mountain regions

e Changes in Arctic and Antarctic ecosystems, including
those in sea-ice biomes, and affecting top predators

There is also high confidence of the effects on hydrological
systems including:

* As with all IPCC reports, a standardised framework for the
treatment of uncertainties is used when discussing the effects
of climate change

¢ Increased runoff and earlier spring peak discharge
in many glacier- and snow-fed rivers

e Warming of lakes and rivers in many regions, with
effects on thermal structure and water quality

There is high confidence that changes in marine

and freshwater biological systems are associated

with rising water temperatures and related changes in

ice cover, salinity, oxygen levels and circulation

including:

e Shifts in ranges and changes in algal, plankton and
fish abundance in high-latitude oceans

* Increases in algal and zooplankton abundance in
high-latitude and high-altitude lakes

* Range changes and earlier fish migrations in rivers

There is increasing evidence of climate change impacts

on coral reefs. However it is difficult to separate these from
other stresses (e.g. over-fishing and pollution). Sea-level rise
and human development are also contributing to losses of
coastal wetlands and mangroves and increasing damage
from coastal flooding.

Assessment of managed and human systems is

particularly difficult given that the drivers of change are so

complex, and the confidence the IPCC attaches to reports

assessing the impacts on these systems is therefore lower

(50 per cent):

¢ |n the higher latitudes of the Northern Hemisphere
agricultural and forest management impacts include
earlier spring planting of crops, and alterations in
disturbances of forests due to fires and pests

e Some impacts on human health, such as excess
heat-related mortality in Europe, changes in infectious
disease vectors in parts of Europe, and earlier onset
of and increases in seasonal production of allergenic
pollen in the high and mid-latitudes of the Northern
Hemisphere

¢ Impacts on human activities in the Arctic, in relation to
hunting activities and shorter travel seasons over snow
and ice, and in lower-elevation alpine areas, such as
changes in mountain sports activities



Future impacts: The fourth IPCC report has a higher

level of confidence about the projected impacts during

the 21st century than earlier reports. It concludes that

warming is expected to be greatest over land and at

most high northern latitudes, and least over the Southern

Ocean (near Antarctica) and northern North Atlantic.

It projects that:

e |t is very likely that extreme hot weather, heat waves and
heavy precipitation events will be more frequent

® Increases in precipitation are very likely in high-latitudes

¢ Decreases in precipitation are likely in most subtropical
land regions

e Tropical cyclones (typhoons and hurricanes) are likely to
become more intense

It is very likely that increased global average temperature
exceeding 1.5 to 2.5°C with related atmospheric CO,
concentrations will create: “major changes in ecosystem
structure and function, species’ ecological interactions and
shifts in species’ geographical ranges, with predominantly
negative consequences for biodiversity and ecosystem
goods and services, e.g. water and food supply”.
Specifically, during this century:
¢ The resilience of many ecosystems is likely to be
exceeded by an unprecedented combination of climate

change, associated disturbances (e.g. flooding, drought,
wildfire, insects, ocean acidification) and other factors
(e.g. land-use change, pollution, fragmentation of natural
systems, overexploitation of resources)

The net carbon uptake by terrestrial ecosystems is likely
to peak before mid-century and then weaken or even
reverse, thus amplifying climate change

Approximately 20-30 per cent of plant and animal
species are likely to be at increased risk of extinction

Other significant impacts include:

Coastal areas exposed to erosion due to climate change
and sea-level rise, which will result in many millions of
people experiencing annual flooding events by the end

of the century

The health of millions of people affected through
increases in malnutrition, diarrhoeal diseases, and cardio-
respiratory diseases (the last due to higher concentrations
of ground-level ozone); more extreme weather events;
and impacts related to the changing distribution of some
infectious diseases

Overall the negative impacts of climate change on
freshwater systems will outweigh benefits. Changes in
precipitation and temperature will lead to altered runoff
and water availability. Although runoff is projected to

15
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CASE STUDY

Fires ... hotter, more severe and more
frequent in Australia

Climate change is influencing the nature and intensity
of Australian bushfires such as the disastrous Victorian
fires of 7th February 2009 according to bushfire
management experts, research organisations16 and
researchers17. The situation will get worse. Climate
change forecasts identify that the number of extreme
fire days will increase between 15 per cent and 65 per
cent by 2020 (relative to 1990) for high global warming
estimates and the number of catastrophic fire weather
events will increase from 12 sites from 1973 (over 36
years) to 20 sites between 2009 and 202018.

I have been involved in bushfire management in Australia
since the 1970’s as an on-ground fire fighter, a fire
strategist and as an incident controller for many, many
fires, and the intensity and ferocity of the February 2009
Victorians exceeded the hottest of the fires | have ever
experienced. When we look at the conditions in which
the fire burnt, it is not surprising this was the case.

The fires were preceded by a severe and protracted
drought which is without historical precedent. In central
Victoria, the 12-year rainfall totals were 10-13 per cent
below the lowest on record for any 12 year period
before 1997'°. For the capital city Melbourne, a record
breaking heat wave meant maximum temperatures
were above 30 degrees Celsius every day of the 11

days prior to the 7th February (called Black Saturday).
This caused extensive drying and curing of vegetation
matter and forest fuels. On Black Saturday, the highest
ever recorded temperature was recorded for Melbourne
(46 degrees Celsius) and the humidity was less than

10 per cent for many hours. Even worse, atmospheric
instability provided an opportunity for massive
convection columns to develop, and consequently
severe fire weather phenomena. Of the 100 fires that
started on Black Saturday, those fires influenced by

an upper atmosphere trough were the worst. Apart
from a fire in South Australia in 2005, these were the
most extreme fire weather conditions in the recorded
history of Australia. The average spread of the fire was
12 km/hr (and faster in localised situations), however
fire brands ahead of the fire, driven by the 100 km/hr
winds were causing spot fires up to 35 kilometres down
wind. This extreme spotting effect was unprecedented.
Flames of over 100 metres in length were observed, and
the total amount of heat released has been estimated
to equal 1500 atomic bombs the size of the one used

in Hiroshima?’. Regrettably, there were 173 fatalities
and 2029 homes lost in the fires. It was fire weather
behaviour influenced by climate change, something
more severe than | have ever encountered before and

a portent of fire behaviour for Australians for the future.

Source: Graeme L. Worboys

increase by 10-40 per cent by mid-century at higher
latitudes and in some wet tropical areas, beneficial
impacts are expected to be offset by the negative effects
of increased variability in precipitation and runoff. Up to
20 per cent of people will live in areas where river flood
potential could increase by the 2080s

Conversely, there is likely to be a decrease in runoff of
between 10-30 per cent in some dry regions at mid-
latitudes and in the dry tropics, due to reduced rainfall
and higher rates of evapotranspiration. Many semi-arid
areas (e.g. the Mediterranean Basin, western United
States, southern Africa and north-eastern Brazil) will
suffer a decrease in water resources. Finally, increased
temperatures will affect the physical, chemical and
biological properties of freshwater lakes and rivers,
with predominantly adverse impacts

Slight increases in crop productivity in mid- to high
latitudes; but decreases at lower latitudes

Regional impacts are also reported. The IPCC attaches

high or very high confidence to all of the impacts below,
although the magnitude and timing of impacts will vary

with the amount and rate of climate change.

Africa

By 2020, 75-250 million people are projected to be
exposed to increased water stress

By 2020, in some countries, yields from rain-fed
agriculture could be reduced by up to 50 per cent
Towards the end of the century, projected sea-level rise
will affect low-lying coastal areas with large populations.
The cost of adaptation could amount to at least 5-10 per
cent of GDP

By 2080, arid and semi-arid land is projected to increase
by 5-8 per cent

Asia

By the 2050s, freshwater availability in Central, South,
East and South-East Asia, particularly in large river
basins, is projected to decrease

Coastal areas, especially heavily populated mega-delta
regions in South, East and South-East Asia, will be at
greatest risk due to increased flooding from the sea and,
in some mega-deltas, flooding from the rivers

Climate change is projected to compound pressures
associated with rapid urbanisation and industrialisation
Endemic morbidity and mortality due to diarrhoeal
disease, primarily associated with floods and droughts,
are expected to rise in East, South and South-East Asia

Australia and New Zealand

By 2020, significant loss of biodiversity is projected to
occur in some ecologically rich sites, including the Great
Barrier Reef and the Wet Tropics in Queensland

By 2030, water security problems are projected to
intensify in southern and eastern Australia and, in New
Zealand, in Northland and some eastern regions

By 2030, agriculture and forestry production is projected
to decline over these area, due to drought and fire

By 2050, ongoing coastal development and population
growth in some areas is projected to exacerbate risks
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Water is a precious resource in Nairobi, Kenya © Martin Harvey / WWF-Canon

Europe

¢ Climate change is expected to magnify regional
differences in the quantity and quality of natural
resources and assets

¢ Negative impacts will include increased risk of flash
floods, coastal flooding and erosion

e Mountainous areas will face glacier retreat, reduced
snow cover, and extensive species losses

¢ |n southern Europe, climate change is projected to
reduce water availability, hydropower potential, summer
tourism and crop productivity

Latin America

¢ By mid-century, increases in temperature and
associated decreases in soil water are projected to lead
to a gradual replacement of tropical forest by savannah
in eastern Amazonia

e Similarly, areas of semi-arid vegetation will tend to be
replaced by arid-land vegetation

e There is a risk of significant biodiversity loss through
species extinction in many areas

¢ Changes in precipitation and disappearance of glaciers
are projected to significantly affect water availability

North America
¢ Warming in western mountains is projected to cause
decreased snow-pack, more winter flooding and reduced

summer base stream flows, exacerbating competition
for water resources
* The number, intensity and duration of heat waves are
predicted to result in adverse health impacts in cities
e Coastal communities and habitats will be stressed by
climate change, development and pollution

Polar Regions

e Changing snow and ice conditions will harm
infrastructure and traditional indigenous ways of life

¢ In both polar regions specific ecosystems and
habitats are projected to be vulnerable to species
invasions

¢ Reductions in thickness and extent of glaciers,
ice sheets and sea ice, and changes in natural
ecosystems will damage many organisms including
migratory birds, mammals and higher predators

Small Islands

e Sea-level rise is expected to exacerbate inundation,
storm surge, erosion and other coastal hazards

¢ By mid-century, climate change is expected to
reduce water resources in many small islands, e.g.
in the Caribbean and Pacific, so that they become
insufficient to meet demand during low-rainfall periods

¢ With higher temperatures, increased invasion by non-
native species is expected to occur
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SOLUTIONS

Addressing climate change requires major and fundamental changes in the
way that we live, do business and interact with each other. The overwhelming
priority is to reduce emissions of greenhouse gases and to increase rates of
carbon sequestration.

This report looks at one important part of any rational response strategy: the
use of protected areas as a tool to conserve natural and semi-natural
systems; both to capture and store carbon from the atmosphere and

to help people and ecosystems adapt to the impacts of climate change.

Of course protected areas are not a complete solution, nor should reliance on
them be used to replace or undermine efforts to reduce emissions at source.
But they are an essential — though so far often neglected - part of the strategy.



International and national responses - how policy
makers view the role of protected areas

The IPCC has identified protected areas as essential in mitigating and
adapting to climate change. Other intergovernmental bodies have repeated
this message, particularly the CBD. National governments are already
starting to include protected areas as tools within their own climate
response strategies. But there is much, much more to do.

Protected areas have already been widely recognised as a

practical mitigation and adaptation strategy by governments

and inter-governmental bodies. This chapter reviews some
existing responses from policy makers.

Intergovernmental Panel on Climate Change: The
IPPC calls for the use of protected areas as an element in
enhancing both mitigation and adaptive capacity, and in
reducing emissions and vulnerability to climate change?'.
The IPPC report focused in particular on the role of forest
protection and management in terms of limiting climate
impacts, proposing that some 65 per cent of the total
mitigation potential is located in the tropics and about

50 per cent of the total could be achieved by reducing
emissions from deforestation?. The report identified that
forest-related mitigation activities are likely to be relatively
low cost and can create important synergies with climate
change adaptation and sustainable development, with
substantial co-benefits in terms of employment, income
generation, biodiversity and watershed conservation,
renewable energy supply and poverty alleviation?. The
IPCC report on forestry concluded: “While regrowth of
trees due to effective protection will lead to carbon

sequestration, adaptive management of protected areas

also leads to conservation of biodiversity and reduced
vulnerability to climate change. For example, ecological
corridors create opportunities for migration of flora and
fauna, which facilitates adaptation to changing climate”?
(our emphasis). In terms of mechanisms to achieve these
win-win situations, the IPCC notes that the forest policies,
measures and instruments shown to be environmentally
effective include:
¢ Financial incentives (national and international) to
increase forest area, to reduce deforestation, and
to maintain and manage forests
e |Land use regulation and enforcement?

This combination of agreed approaches to land
management backed up by financial incentives is
precisely the model advocated in the current report.

UN Framework Convention on Climate Change: The
UNFCCC has not yet referred specifically to protected
areas and is currently in the middle of intense negotiations

Fir trees and beech trees in autumn, Finland © Mauri Rautkari /
WWE-Canon

about meeting emission reductions. However, its 2007
Bali Action Plan set the roadmap for the Copenhagen
negotiations and specifically called for more action

on mitigation and adaptation strategies — a call that is
beginning to be answered by many countries (see table
1). In June 2009, United Nations Environment Programme
(UNEP) released a report urging the UNFCCC and others
to take greater account of the role of natural ecosystems
in carbon sequestration?®.

KEY MESSAGES
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Convention on Biological Diversity: The CBD has
recognised the role of protected areas in addressing
climate change in its Programme of Work on Protected
Areas (POWPA): “1.4.5 Integrate climate change adaptation
measures in protected area planning, management

strategies and in the design of protected area systems”.
More explicitly, its Subsidiary Body on Scientific, Technical,
and Technological Advice (SBSTTA), called at SBSTTA

11 (Recommendation XI/14) for “guidance for promoting
synergy among activities addressing biological diversity,

Table 1: National climate change responses using protected areas

Country Document Details
Australia National The plan was developed to coordinate activities of different jurisdictions to address the
Biodiversity and impacts of climate change on biodiversity. It includes strategies and actions related to
Climate Change protected areas including the development of new reserves incorporating assessment
Action Plan (2004- | of climate change impacts (Strategy 5.2 and related actions) specifically in relation to
2007)% marine protected areas (Strategy 4.2 and 4.5).
Brazil National Plan on The plan defines actions and measures aimed at mitigation and adaptation to
Climate Change climate change. It has 7 specific objectives, 2 related to forests including: “Seek
(2008)% for sustained reduction in deforestation rates, in all Brazilian biomass, in order to
reach zero illegal deforestation”. Actions include: “identification of public forests to
be protected, preserved and managed”, and creation of an Amazon Fund to “raise
financial resources nationally and internationally for the reduction of deforestation,
sustainable use and conservation, especially in the Amazon forest”.
China National Climate The programme outlines objectives to 2010. Natural resource conservation is
Change Program | mentioned twice; section 2.3.4 states: “To combat climate change, it is necessary
(2007)33 ... to strengthen forest and wetland conservation to enhance capacities for
climate change adaptation; and ... to strengthen forest and wetland restoration
and afforestation to enhance capacities for carbon sequestration.” Section
3.3.2: “Through strengthening the natural forest conservation and nature
reserve management and continuously implementing key ecological restoration
programmes, establish key ecological protection area and enhancing natural
ecological restoration. By 2010, 90% of typical forest ecosystems and national key
wildlife are effectively protected and nature reserve area accounts for 16% of the
total territory; and 22 million hectares of desertified lands are under control.”
Finland National Strategy | The protected area network in the Alpine and eastern zones should be sufficient to
for Adaptation to adapt to climate change as there is an opportunity to: “control land use efficiently
Climate Change to reduce the human-induced stress and thus promote the conservation of alpine
(2005)34 habitat types and the habitats of species”. However protected areas in southern
Finland are less extensive and “the possibilities for the protected areas to provide
species with opportunities for adaptation/transition are restricted.” Responses
include: “a more extensive international evaluation and development of the network
of protected areas, for example, within the Barents cooperation...”.
India National Action The plan identifies 8 core “national missions” running through to 2017 and directs
Plan on Climate ministries to submit detailed implementation plans to the Prime Minister’'s Council
Change (2008)3® on Climate Change. The National Mission for Sustaining the Himalayan Ecosystem
includes: “aims to conserve biodiversity, forest cover, and other ecological values
in the Himalayan region, where glaciers that are a major source of India’s water
supply are projected to recede as a result of global warming”.
Mexico Special Program The programme’s objectives are to develop and solidify guidelines contained in the
on Climate previously released National Strategy on Climate Change (ENACC). It covers energy
Change (2009 generation; energy use; agriculture, forests, and other land uses; waste; and private
review draft) sector, and contains 41 mitigation objectives and 95 related targets, most by 2012.
It includes plans to preserve, widen, and connect protected areas, build ecosystem
resilience and design, pilot and implement REDD projects®®.
South Africa A national climate | The strategy concludes with 22 key actions relating a range of issues from CDM

change response
strategy for South
Africa (2004)%"

projects to health protection and promotion measures to counter climate change;
and includes an action to: “Develop protection plans for plant, animal and marine
biodiversity.”




desertification, land degradation and climate change” and
called for a range of responses?. It is likely that the review

of the POWPA scheduled for late 2010 will increase the
emphasis on climate change mitigation and adaptation within
protected area policies; these issues featured very strongly
at recent meetings to plan the future of the POWPA?, In
addition, the CBD and UNFCCC already have a joint working
group looking at synergies between the two conventions?.

Other international conventions: Many other international
agreements include discussion of climate change,

such as the Millennium Declaration and its Millennium
Development Goals (MDG), the World Summit on
Sustainable Development and its Johannesburg Plan for
Implementation, the World Heritage Convention (which
explicitly looks at the role of protected areas in mitigation)*®
and the UN Commission on Sustainable Development.

National responses: An increasing number of governments
are drawing on protected areas as tools for combating
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climate change, although the large majority are still not
including them in their National Adaptation Programmes
of Action. Table 1 outlines some examples of national
initiatives.

Due to its complexity and the array of causes, impacts
and responses, climate change requires synergy between
many international instruments®, co-operation between
different government departments within countries and
the involvement of different stakeholder groups. At
present, this is frequently not happening. Governments
are focusing on “brown solutions” (emissions reductions
etc.) and not always considering the knock-on effects

to the “green” or “blue” solutions (carbon stored in
terrestrial vegetation or in the seas and oceans). For
example, a narrow focus on emission reductions has
encouraged biofuel production, which if not properly
planned frequently results in additional carbon being

lost from terrestrial systems. More integrated approaches
are urgently required®.

The main findings from the study of the economics of ecosystems and biodiversity
(TEEB) will be published in 2010; however a summary report on climate change,
released in 2009 as an input to the Copenhagen climate negotiations, highlights

some urgent issues for policy makers.

The TEEB Climate Issues Update*® highlights three

issues of particular importance to be considered

by policy-makers in Copenhagen:

1. Urgent consideration of the imminent loss of
coral reefs due to climate change, which will
result in serious ecological, social, and economic
consequences.

2. An early and appropriate agreement on forest
carbon to mitigate climate change.

3. The recognition of the cost-benefit case for public
investment in ecological infrastructure (especially
restoring and conserving forests, mangroves, river
basins, wetlands, etc.), particularly because of its
significant potential as a means of adaptation to
climate change.

The paper also stresses that including forests as a major
mitigation option would set an important precedent and
a potential platform for the development of other
payments for ecosystem services. To this end TEEB
recognises that a “successful global agreement would
mark society’s entry into a new era which ‘mainstreams’
the economics of ecosystems and biodiversity: not

just demonstrating ecosystem benefits, but capturing
them through priced rewards”. Such an agreement
would mark the beginnings of the change in the

global economic model that TEEB is recommending

in all its reports.

However, as the report notes: “we cannot manage what
we do not measure”. The measurement of carbon

sequestration (flow) by forests is relatively well
established and accurate, whereas the measurement

of carbon sequestration by soil, water and other biota
(flows) and the stock of carbon are less developed and
not standardised; and the assessment of linkages across
ecosystems services remain weak. Thus to implement
such an agreement will require the reliable global
measurement and accounting for carbon storage

and sequestration in a variety of ecosystems.

The paper also notes the importance of ensuring that a

global forest carbon agreement includes the assessment

of conservation success. TEEB suggest indicators of

conservation effectiveness may include:

e Efforts to develop non-agricultural income-generating
activities in forest dependent communities

¢ Improving the management of existing protected
areas by increasing staffing and equipment as well
as agreements with forest communities

¢ Expanding protected areas through new legislation

¢ Promoting independent verification of protected area
management

Overall, in economic terms the TEEB report notes that:
“Direct conservation, e.g. via protected areas, or
sustainable use restrictions, are means of maintaining
our ecological infrastructure healthy and productive,
delivering ecosystem services. Very high benefit-cost
ratios are observed, so long as we include amongst
benefits a valuation of the public goods and services of
ecosystems, and compute social returns on investment.”
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The potential of the world’s protected areas
system to address climate change

KEY MESSAGES

Protected areas are essential for maintaining natural ecosystems in perpetuity
and already provide critically important ecosystem functions. They use
numerous management approaches and governance types, facilitating the
development of a resilient, worldwide network.

What are protected areas?

Although there are two global protected area definitions,
from IUCN and the CBD, it is recognised that they convey
essentially the same message.

¢ |UCN definition: 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*'.

¢ CBD definition: A geographically defined area which
is designated or regulated and managed to achieve
specific conservation objectives.

Protected areas range from places so strictly preserved
that human visitation is banned or strictly controlled, to
protected landscapes and seascapes, where biodiversity
protection takes place alongside regulated traditional
(and in some cases modern) production activities often
with resident human communities. Management can rest

Map of the global protected area network
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with the state, local government, not-for-profit trusts,
companies, private individuals, communities or indigenous
peoples’ groups. Over time protected areas have developed
from rather top-down, centrally managed designations to
far more inclusive, participatory and varied management
systems, An internationally recognised typology describes
different approaches, recognising six categories of
management objective and four governance types; these
can be used in any combination as shown in figure 1.

Modern protected areas focus explicitly on the conservation
of biodiversity although most have other roles in terms of
providing social and cultural values, which are also reflected
in management. An increasing number of governments
consciously try to include all national ecosystems and species
within the protected area system, on a scale large enough
to support populations of resident plant and animal species
in the long-term. The IUCN Species Survival Commission
reports that 80 per cent of mammal, bird and reptile and
amphibian species are already represented in protected areas.
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Figure 1: Matrix of IUCN protected area management categories and governance types

A. Governance by

B. Shared governance

IUCN Governance type

C. Private governance | D. Governance by

governments indigenous peoples

and local communities
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Most protected areas do not work in isolation but need to
be inter-connected through biological corridors or other
suitable habitats. Protected areas thus form the core of
most national or regional biodiversity conservation
strategies but are not the only conservation tool.

A global system: There are some 120,000 designated
protected areas* covering 13.9 per cent of the Earth’s

land surface; marine protected areas cover 5.9 per cent of
territorial seas and 0.5 per cent of the high seas*. There
are also an unknown number of protected areas outside
the state system, including indigenous and community
conserved areas, which in some countries may provide
comparable coverage to those protected areas set up by
the state*. These together represent a huge investment by
governments, trusts, local communities, indigenous peoples
and individuals to protect land and water for conservation
purposes. Most protected areas were created during

the twentieth century; the establishment of the world’s
protected areas estate represents the fastest conscious
change in land management that has ever occurred.
Despite this rapid growth, some ecosystems remain poorly
protected, including for example grasslands, inland waters
and the marine environment. Opportunities for further
protection will inevitably decrease over time as available
land and water becomes scarcer.

* As listed by the World Database on Protected Areas (WDPA)

Purpose: Protected areas are the cornerstones of national
and international biodiversity conservation strategies.

They act as refuges for species and ecological processes
that cannot survive in intensely managed landscapes and
seascapes and provide space for natural evolution and
future ecological restoration. Protected areas are embedded
within landscapes and seascapes, often forming the core

of remaining natural ecosystems and in this way contribute
to the composition, structure and wider functioning of
ecosystems well beyond their own borders.

Protected areas also provide a wide variety of more
immediate human benefits. People — both those living
nearby and at a national or international level — gain
from the genetic resources found in wild species,
ecosystem services, recreational opportunities provided
by wild spaces and the refuge that protected areas can
give to traditional and vulnerable human societies. Most
people believe that we have an ethical obligation to prevent
species loss due to our own actions. Flagship protected
areas are as important to a nation’s heritage as, say,
Notre Dame cathedral or the Taj Mahal, and many have
irreplaceable cultural and spiritual values alongside their
rich biodiversity.

Although protected areas exhibit huge variety, they are
also all bound to certain obligations, as captured in
the CBD and IUCN definitions. They are all identifiable,
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Table 2: The ecological representativeness of the global protected areas estate in 2009: progress
towards the CBD 2010 target*

Biome Area (km?) % of area protected
Temperate grasslands, savannahs and shrub lands 10,104,060 4.1
Boreal forests / taiga 15,077,946 8.5
Tropical and subtropical coniferous forests 712,617 8.7
Mediterranean forests, woodlands and scrub 3,227,266 10.2
Tropical and subtropical dry broadleaf forests 3,025,997 104
Deserts and xeric shrub lands 27,984,645 10.8
Temperate broadleaf and mixed forests 12,835,688 121
Temperate conifer forests 4,087,094 15.2
Tropical and subtropical grasslands, savannahs and shrub lands 20,295,424 15.9
Tropical and subtropical moist broadleaf forests 19,894,149 23.2
Montane grasslands and shrub lands 5,203,411 27.9
Mangroves 348,519 29.1
Flooded grasslands and savannahs 1,096,130 42.2

Grasslands, Bosnia and Herzegovina © Michel Gunther / WWF-Canon

geographically-defined areas*, which are recognised suffered degradation, or other measures to maintain

as being protected. Such recognition usually takes the ecosystem integrity (e.g. by controlling alien invasive

form of government laws but can also be in the form species). Critically, protected areas are designed to

of self-declared community decisions or the policies of maintain their values in the long-term, i.e. they are not
trusts or companies. Protected areas also need to be temporary designations that can be set aside or changed
managed; this management could include the decision but represent a long-term commitment to the sound

to leave the area entirely alone but might also include management of ecosystems and ecological processes and
active restoration in cases where the area has previously the protection of species. It is precisely because protected

< The boundaries of orotected oo ; areas involve the recognised, long-term protection and
naari I f nin In circum n . .
© bounaaries ot protected areas can in certa C cu fa ces management of areas to maintain natural ecosystems
vary over time, for example if areas are designated “no-go” at

certain times of year to protect spawning sites for fish but remain that they are so suitable as a means to mitigate and
open at other times — but these cases are exceptional. adapt to climate change.



Why protected areas?

Although many natural and managed ecosystems can help to mitigate or
adapt to climate change, protected areas offer several advantages: recognition
(often legal); long-term commitment to protection; agreed management and
governance approaches; and management planning and capacity. They are
often the most cost effective option. In many situations they contain the only
natural or semi-natural habitats remaining in large areas.

Much of this report focuses on the role of natural
ecosystems in helping human communities to mitigate
and adapt to climate change. In theory, any natural or
semi-natural ecosystem can be managed to assist
mitigation and adaptation to climate change, whatever its
governance system: e.g. unused lands, indigenous lands
or those set aside as strategic reserves. So too can many
managed ecosystems. Governments and other land owners
will need to be creative in finding ways to recognise and
maintain ecosystem values within all natural and cultural
habitats. Indigenous peoples and local communities often
recognise the values of natural systems and may have
been managing to sustain these values for millennia®.

However, many traditional management systems are
breaking down due to outside pressure. These include
population pressure and demands for access to natural
resources, and sometimes due to social changes within
communities. As the ecosystems deteriorate, their
services are also degraded or lost. The global economic
system can exacerbate this process, unless it is
implemented within a strong national and international
policy framework.

Although it is well established that natural systems have
high values, these usually accrue in a dispersed form to
many people in a community and even more tenuously

to the national or global community in terms of ecosystem
services. For an individual or company, it is often more
profitable to use the resources in a non-renewable way.
For instance a forested watershed may benefit downstream
communities by providing clean water with a high market
value, but the individual owning the land can often make
an immediate profit by selling the timber even if by doing
so water quality regulation and provisioning services are
compromised. Protected areas offer means to maintain
the global and local benefits of ecosystems, and in both
the short- and long-term.

Protected areas are in a unique position compared with
other governance systems for land and natural resource
management in terms of the contributions they can make in
the dual areas of climate change mitigation and adaptation.
More specifically, protected areas:

Governance and safeguards

e Have defined borders, which can be used to measure
carbon sinks and storage and ecosystem services

e Operate under legal or other effective frameworks, which
provide a stable, long-term mechanism for managing land
and water ecosystems

* Have agreed governance structures to meet a wide range
of social and cultural requirements

* Are backed by a range of supportive conventions and
agreements (CBD, World Heritage, Ramsar, Man and
the Biosphere, CITES etc) and regional agreements such
as Natura 2000 to provide policy frameworks, tools and
political support

* Recognise cultural and social values of protected areas
and have experience in implementing accessible, local
approaches involving people in a legitimate and effective
way in management

Permanence

e Are based around a commitment to permanence and
long-term management of ecosystems and natural
resources

e Focus local, national and international attention on a
particular protected area, adding to the area’s protection

Effectiveness

* Are proven to work as an effective way of retaining
natural ecosystems and ecosystem services especially
through protected area systems at the landscape/
seascape scale

* Are supported by management plans, which can facilitate
rapid responses to new information or conditions related
to climate change

* Have staff and equipment which provide management
expertise and capacity, including understanding of how
to manage ecosystems to generate a range of ecosystem
services vital for climate change adaptation

* Provide opportunities to bring the experience developed
in planning and managing protected areas to bear on
developing broader landscape and seascape scale
approaches to climate change mitigation and adaptation

e Can draw on existing funding mechanisms, including
government budgetary appropriations, and funding from
the GEF and LifeWeb

KEY MESSAGES
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Wetlands, Dyfi Biosphere Reserve, Wales © Sue Stolton

SOLUTIONS

Protected areas can be established to protect forests, wetlands and other
ecosystems that provide essential water services and to use adaptive
management practices to counter the impacts of climate change on these
services. Protected area solutions should be considered and implemented
within the context of integrated national adaptation strategies and actions
addressing water security under conditions of climate change.

Cloud forests: a global focus on conservation of remaining cloud forests
is urgently required, in particular with a view to securing water supplies.

Eucalyptus forests: research is needed on how to balance the water supply
benefits of old-growth eucalyptus with added fire danger under conditions of
climate change, to work out optimal management strategies.

Freshwaters: the generally under-represented freshwater biome should
get special attention in plans to increase protected area coverage.
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Role of protected areas in providing clean water

KEY MESSAGES

Lack of access to clean water is a deadly problem for almost a billion city
dwellers as well as communities in arid zones, and the problem is likely

to get worse under climate change. Forest and wetland protected areas
already provide cheap, clean drinking water to countless rural and urban
populations, including a third of the world’s most populated cities. Protecting
sources of clean water in the face of climate change is crucial, necessitating
sufficient investment in the expansion and effective management of the
protected area system.

i

Local spring water in Nepal © Simon de Trey-White / WWF-UK



The challenge

In the past century world population tripled, but water
demand for human purposes has multiplied six-fold3'°.

At the same time many watersheds have been degraded
through deforestation and other changes, leading to a
variety of hydrological impacts®''. Climate change combines
with other pressures and is exacerbating an existing

crisis. Water quality is expected to be negatively impacted
by climate change, due to greater variability in rainfall,
increased water stress (i.e. periodic shortages) in some
regions and breakdown in environmental services, although
climate models differ®'2. The 2008 IPCC report Climate
Change and Water concludes that: “Changes in water
quantity and quality due to climate change are expected

to affect food availability, stability, access and utilisation3'”.

Lack of clean water already has a huge effect on public
health. Annually, 2.2 million deaths, four per cent of

all fatalities, are attributed to lack of clean water and
sanitation. Cities are badly affected: it is estimated that

700 million urban dwellers in Asia, 150 million in Africa and
120 million in Latin America and the Caribbean do not have
access to adequate potable water®'* and these numbers
are expected to increase®'®. Tensions over water access
between communities, and between States are creating
political problems?®'6. All these pressures will increase under
conditions of climate change.

The role of protected areas

Well managed natural forests almost always provide higher
quality water, with less sediment and fewer pollutants than
water from other catchments®'”. Several countries already
consciously or unconsciously utilise forests as a cost
effective means of supplying potable drinking water. Other
natural habitats, including wetlands and grassland habitats,
also play a key role in reducing pollution levels and particulate
matter in water. Wetlands can also be highly effective in
dealing with high levels of nutrients and some water plants
can concentrate toxic materials in their tissues, thus purifying
the water in which they grow?'®. For example, in Florida’s
cypress swamps, 98 per cent of nitrogen and 97 per cent
of phosphorous in waste water entering the wetlands is
removed before water reaches the groundwater reservoirs®'®.

Many of the forested watersheds that supply municipal
drinking water are already protected. Sometimes this is
recognised and watershed protection has been a major
reason for establishing a protected area; in these cases
water values have sometimes led to the protection of
natural areas around cities that would otherwise have
disappeared. In other situations, the watershed values

of protected areas have remained largely unrecognised
and the downstream benefits are accidental, but still
socially and economically important. In some cases, full
protection may not be feasible due to population pressure
or existing land ownership patterns and a range of other
forest management options is available, including multiple
purpose management with an emphasis on maintaining
or enhancing water quality (for example through a forest
management certification system) and restoration.
Increasingly, national or local governments, private

individuals and communities are recognising that this can
also help to finance protection3?°® for example through
payment for ecosystem services (PES) schemes®'.

Research has shown that around a third (33 out of 105)

of the world’s largest cities obtain a significant proportion
of their drinking water directly from protected areas®?. At
least another five of these cities get water from sources
originating in distant watersheds that include protected
areas. At least eight more obtain water from forests that
are managed in a way that gives priority to maintaining
their hydrological system functions. Several others of
these mega-cities are conversely suffering problems with
their water supply because of the degradation of their
watersheds, or are currently drawing water from forests that
are being considered for protection because of their values
to water supply. Effective management of the existing
protected areas is crucial to maintaining these water
sources and expansion of the protected areas system will
ensure that a greater area of these watersheds is buffered
against degradation caused by the conjunction of climate
change and other human-induced stressors. Some key
examples of protected areas that maintain urban water
sources are outlined in table 5 overleaf®?.

CASE STUDY

Although rapid glacial melt is threatening
the water supply to many Andean countries,
an innovative trust fund in Ecuador is
ensuring watershed protection measures
are adequately managed in the two
protected areas vital for the capital city’s
water supply.

About 80 per cent of Quito’s 1.5 million people obtain
their drinking water from two protected areas: Antisana
and Cayambe-Coca Ecological Reserve. Although
formally protected as part of Ecuador’s national park
system, these reserve lands are also used for cattle,
dairy and timber production by the 27,000 people living
within or around the reserves®*.

To control threats to the reserves, the government is
working with a local NGO to design management plans,
which will highlight actions to protect the watersheds,
including stricter enforcement of protection to the
upper watersheds and measures to improve or protect
hydrological functions, protect waterholes, prevent
erosion and stabilise banks and slopes®®. More
effective management of the protected areas is being
achieved thanks to the establishment in 2000 of a trust
fund (called Fondo del Agua, or FONAG) with support
from The Nature Conservancy and the US Agency for
International Development. The fund helps finance
watershed protection measures, including acquisition
of critical lands and improved agricultural practices®®.

Source: TNC
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Table 5: Major cities drawing water from protected areas

City

Mumbai, India

Protected Area

Sanjay Ghandi National Park (IUCN category I, 8,696 ha)

Jakarta, Indonesia

Gunung Gede Pangrango & Gunung Halimun (IUCN category I, 15,000 ha & 40,000 ha)

Karachi, Pakistan

Kirthar National Park (IUCN category I, 308,733 ha) & 5 wildlife sanctuaries (318,391 ha total)

Tokyo, Japan

Nikko National Park (IUCN category V, 140,698 ha) & Chichibu-Tama NP (category V, 121,600ha)

Singapore

Bukit Timah & the Central Catchment Area, (IUCN category IV, 2,796 ha),

New York, USA

Catskill State Park (IUCN category V, 99,788 ha)

Los Angeles, USA

Angeles National Forest (category VI, 265,354 ha)

Bogotd, Colombia

Chingaza National Park (IUCN category Il, 50,374 ha)

Cali, Colombia

Farallones de Cali National Park (IUCN category Il, 150,000 ha)

Medellin, Colombia

Alto de San Miguel Recreational Park & Wildlife Refuge (721 ha)

Belo Horizonte, Brazil

Mutuca, Fechos, Rola-Moca & 7 other small protected areas (17,000 ha)

Brasilia, Brazil

Brasilia National Park (IUCN category II, 28,000 ha)

Rio de Janeiro, Brazil

Tijuca National Park (IUCN category Il, 3,200 ha) & 3 other parks in the metropolitan area

Sao Paulo, Brazil

Cantareira State Park (IUCN category Il, 7,900 ha) & 4 other state parks

Salvador, Brazil

Lago de Pedra do Cavalo & Joanes/Ipitinga Environmental Protection Areas (IUCN category V)

Santo Domingo,
Dominican Republic

The Madre de las Aguas (Mother of the Waters) Conservation Area with five protected areas

Caracas, Venezuela

Guatopo (122,464 ha), Macarao (15,000 ha) & Avila National Parks (85,192 ha, all IUCN category )

Maracaibo, Venezuela

Perija National Park (IUCN category Il, 295,288 ha)

Barcelona, Spain

Sierra del Cadi-Moixeré (IUCN category V, 41,342 ha) & Pedraforca (IUCN category V 1,671 ha)

Madrid, Spain

Pefialara (15,000 ha) & Cuenca Alta del Manzanares (IUCN category V, 46,323 ha)

Vienna, Austria

Donau-Auen National Park (JUCN category II, 10,000 ha)

Sofia, Bulgaria

2 national parks (Rila & Vitosha) plus Bistrishko Branishte Biosphere Reserve

lbadan, Nigeria

Olokemeiji Forest Reserve (7,100 ha) & Gambari Forest Reserve

Abidjan, Cote d’lvoire

Banco National Park (IUCN category Il, 3,000 ha)

Nairobi, Kenya

Aberdares National Park (IUCN category Il, 76,619 ha)

Dar es Salaam, Tanzania

Uluguru Nature Reserve (IUCN category Il)

Cape Town, South Africa

Cape Peninsula National Park (29,000 ha) & Hottentots Holland Nature Reserve (IUCN category IV,
24,569 ha)

Durban, South Africa

Ukhlahlamba-Drakensberg Park, (IUCN category | [48 per cent] & Il [52 per cent], 242,813 ha)

Johannesburg,
South Africa

Maluti/Drakensberg Transfrontier Park & Ukhlahlamba-Drakensberg Park (see above)

Harare, Zimbabwe

Robert Mcllwaine (55,000 ha) & Lake Robertson Rec. Parks (8,100 ha, both IUCN Cat. V)

Sydney, Australia

Blue Mountains & Kanangra-Boyd National Parks plus 2 other protected areas

Melbourne, Australia

Kinglake (21,600 ha), Yarra Range (76,000 ha) & Baw Baw National Park (13,300 ha all IUCN
category )

Perth, Australia

Yanchep National Park (IUCN category la, 2,842 ha)
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Rio de Janeiro by night © Nigel Dickinson / WWF-Canon

SOLUTIONS

Protect forest catchments: particularly those where environmental
degradation of forests and other vegetation is undermining water quality;
this includes investing in improved protected area management and the
expansion of the protected area system to include important watersheds
within the framework of comprehensive national adaptation strategies.

Manage wetlands: to maintain their crucial functions including through
the removal of invasive alien species that impair wetland functions.

Integrate approaches to forest management and water supply:
collaborative approaches are needed between environment ministries,
private and state protected area agencies and water companies to ensure
that the most effective use possible is made of protected forests in supplying
clean water.

Introduce Payment for Environmental Services schemes: lessons
from Latin America and elsewhere can provide models for cost-recovery
for communities or land-owners in places where land-management choices
such as retention of natural vegetation in their catchment areas lead to
downstream benefits.
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Role of protected areas in supporting
marine and freshwater fisheries

KEY MESSAGES

Fisheries are declining globally due to over-fishing and damaging fishing
practices. Climate change is likely to accelerate this decline. There is
abundant evidence that marine and freshwater protected areas can help

to rebuild fish stocks and act as reservoirs for replenishing stocks beyond
their borders. More generally, protected areas may be able to increase

the resilience of aquatic communities to some climate change impacts by
removing other stresses. Careful planning is needed to locate such protected
areas in optimal places, including those known to be extremely vulnerable.

The challenge mining and oil exploitation; coastal development; and tourism.
Marine ecosystems are complex and, even without the Of these, fishing is probably the most significant in terms of
added stresses from climate change, are under pressure disturbance to overall ecology and immediate impact on
from factors including: fishing (both through the direct human food supply®?’. Many freshwater ecosystems are
removal of species and because of associated damage such  undergoing similar stresses and, like marine waters, are

as effects of trawling on the sea bed); pollution including poorly protected. Climate change is widely accepted to

eutrophication; introduced and invasive species and diseases; be an exacerbating factor in the decline of fisheries.

Subsistence fishing Mafia Island Marine Park, Tanzania © Meg Gawler / WWF-Canon
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Identifying root causes of fish decline is difficult. Marine
species tend to have complex life histories with eggs,
larvae, juveniles, and adults often found in different places,
geographically and in the water column, making it difficult
to predict the impact of a particular change factor®?.
Furthermore, recruitment and productivity tend to vary
from year to year in a way that makes it difficult to identify
longer term trends®?°. Problems are exacerbated by lack of
data: the status of most marine fish stocks remains largely
unknown, even in developed countries3®.

Nonetheless, we are building a picture of the impact of
climate change on fisheries, which is more complex than
simply a response to warmer water temperatures®'.

For marine fisheries, changes in ocean chemistry may be
more important overall, of which the best known is ocean
acidification®®?, and ocean circulation will also change,
affecting larval transport3®® and thus population dynamics.
Impacts on one or two important species may have larger
changes at community level. And synergistic effects between

climate and other human pressures are likely to be important.

Freshwater fish are also likely to be impacted, for example
by reduced water availability®** and shortage of oxygen.

There are already some important regional studies of
the effects of climate change on marine fisheries, but it
is difficult to predict the aggregate effects on national or
regional scales. The International Council for Exploration
of the Sea (ICES) examined evidence of the effect of
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climate change on the distribution and abundance of
marine species in the Convention on the Protection of

the Marine Environment of the North-East Atlantic (the
OSPAR convention) Commission Maritime Area, drawing
on 288 individual studies. It found that climate change is a
recognisably important factor in around three quarters of
cases; particularly for fish species where research found

(i) a northward shift or deepening of their distribution; (ii) an
increase in abundance in the northern part and a decrease
in the southern part of their range. The study concluded
that steps to reduce large-scale habitat impacts, such as
a reduction in fishing pressure, could be a key adaptation
strategy®®. Preliminary studies suggest that some
freshwater fisheries will also decline as a result of climate
change, with knock-on effects to human nutrition33.

Vulnerability of marine capture fisheries to potential
climate change was calculated for 132 countries with an
indicator-based approach. Highest vulnerability was found
in central and west Africa (e.g. Malawi, Guinea, Senegal,
and Uganda), Peru and Colombia, and tropical Asia (e.g.
Bangladesh, Cambodia, Pakistan, and Yemen)®".

The role of protected areas

Marine and freshwater protected areas provide an important
tool for offsetting the combined impacts of over-fishing and
climate change on fish stocks, by providing safe havens for
breeding to rebuild populations after catastrophic events,
such as coral reef bleaching. A precautionary approach

Table 6: Impact of MPAs on fisheries — some recent research examples from around the world

MPA Increased Spill-over
fish numbers

Medes Islands MPA, Spain® v v

Columbretes Islands Marine Reserve, Spain®** 4 v

Cote Bleue MPA, France#® v

Cerbere-Banyuls and Carry-le-Rouet MPAs in France, and Medes, Cabrera, Tabarca, v

and Cabo de Palos MPAs in Spain34

Nabg Managed Resource Protected Area, Egypt®*” v 4

Mombasa MPA, Kenya?348 4 v

Malindi and Watamu Marine National Parks, Kenya®* 4 v

Saldanha Bay, Langebaan Lagoon, South Africa3® 4 v

Apo Island, Philippines®! 4 v

Wakatobi Marine National Park, Indonesia3®? 4

Monterey Bay National Marine Sanctuary; Hopkins Marine Life Refuge; Point Lobos v

State & Ecological Reserve; Big Greek Marine Ecological Reserve, USAS

Soufrie’'re Marine Management Area, St Lucia®* 4 v

Abrolhos National Marine Park, Brazil*®® 4

Rottnest Island, Western Australia®®® 4

Note: not all studies referred to above looked at spill-over (which refers to the movement of fish out of the MPA to

surrounding areas)



60

to fishery management would seek to reduce existing
stressors to marine and freshwater ecosystems and fish
stocks: these will not be able to “solve” all the problems for
marine ecosystems emerging from climate change but can
provide a higher chance of maintaining fish stocks.

In a broad review undertaken for WWF, Roberts and
Hawkins (2000), identify a range of benefits of fully
protected reserves for marine fish:

Enhancing the production of offspring which can
restock fishing grounds: researchers conclude that
fish density is generally higher inside marine protected
areas (MPAs), particularly when surrounding areas are
heavily fished3®. A recent review of 112 independent
studies in 80 different MPAs found that all biological
measures were strikingly higher inside the reserve than
in surrounding areas (or in the same area before an MPA
was established). Relative to reference sites, population
densities were 91 per cent higher, biomass was 192 per
cent higher, and average organism size and diversity were
20-30 per cent higher in MPAs, usually after as little as
1-3 years; furthermore these increases were found even
in small MPAs®%®,

Allowing spill-over of adults and juveniles into fishing
grounds: as population size and the size of individual

fish increases within MPAs, they will start to spill-over
into surrounding waters, providing additional catch for
fishing operations and helping build up wider populations.
Six factors affect spill-over: the success of protection;

the length of time that the MPA has been established;

CASE STUDY

intensity of fishing outside the MPA; the mobility of
species; the boundary length of the reserve (with greater
edge to area ration increased spill-over); and boundary
porosity, with out-migration encouraged if there is
continuous habitat type®¥. Table 6 on the previous

page summarises some recent research.

¢ Providing a refuge for vulnerable species: that react
to even minor disturbance or fishing pressure.

¢ Preventing habitat damage: all forms of fishing create
some associated damage: trawling and use of dynamite
are the most serious but even line fishing results in some
disturbance and litter that can damage bottom-living
communities.

¢ Promoting development of natural biological
communities (which may be different from communities
found in fishing grounds): for example in Chile
establishment of an MPA led to a replacement of mussel
beds with barnacles, due to recovery of a predatory snail
Concholepas concholepas, which controlled the former
but was over-exploited elsewhere®*'.

¢ Facilitating recovery from catastrophic human
disturbance: healthy ecosystems, with a full complement
of species and effective ecosystem functioning, are
more likely to recover from sudden major disruptions
than ecosystems that are already weakened by over-
exploitation®#2. This benefit will become increasingly
important under conditions of climate change.

A new marine protected area network in Papua New Guinea is being specifically designed
to maintain marine resources and biodiversity in the face of climate change

Climate change will add to the existing pressures
on both coral reefs and marine resources; with
rising sea temperatures leading to coral bleaching
and death, and sea-level rise threatening critical
coastal habitats such as mangroves and turtle
nesting areas.

The Nature Conservancy has been working with the
provincial and local governments of West New Britain
province in Papua New Guinea and with many of the
communities in the biologically richest areas of Kimbe
Bay to develop a marine protected area (MPA) network
that is designed specifically for resilience to climate
change®®. The network aims to ensure representation
of each habitat type, maintain connectivity for larval
dispersal and protect areas more likely to survive

the effects of climate change, for example areas that
have proven more resilient to past coral bleaching
events. These efforts seek to ensure that coral reefs
can survive the effects of rising sea temperatures and
allow coral larvae from healthy reefs to replenish those
affected by bleaching. Socioeconomic studies were

also carried out during the planning of the network to
ensure communities’ marine resource needs were also
addressed. While these efforts may not address the
impacts on coral reefs of ocean acidification, they will
have the effect of reducing other stressors on the area’s
ecosystems, which is expected to play a critical part in
enhancing their resilience.

The approach is necessarily participatory, because
local communities are ultimately the decision-making
powers in the region®’. The locally-managed marine
areas are being established under local government
legal frameworks, and plans are being developed for

a Bay-wide designation to encompass the whole MPA
network. Preliminary research in the area suggests that
even quite small MPAs could be effective in replenishing
some fish stocks®%, and thus providing for long-term
food security. Four large locally-managed marine areas
have already been established and a further six are in
development?®®°,

Source: TNC
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Table 7: Status of knowledge about the effects of fully protected marine reserves on

fisheries in coral reef areas®®®
Reserve impact

Increased fish and invertebrate biomass within borders

Status of science

Confirmed and widely reported

Adult spillover to support adjacent fishery

Confirmed by a few studies but not others

Larval spillover to provide demographic support to nearby fished reefs

Expected but not demonstrated

Increased coral recruitment (Caribbean)

Confirmed by few studies so far

Enhanced biodiversity

Mixed results (positive, negative and no impact reported)

The impacts of freshwater protected areas on fish

have been less fully studied, although evidence of
beneficial effects exists, for example for Lake Malawi.
Fisheries provide nearly 75 per cent of the animal protein
consumed by people in Malawi and are significant source
of employment3’. But a few decades ago they were
declining seriously®®. Studies show that both a one year
moratorium?®® and protection afforded by the Lake Malawi
National Park®® resulted in increased fish catches, and well-
being, for local fishing communities. Research in Lao PDR
suggests that co-management approaches in protected
areas can often be particularly successful in terms of
protecting fisheries, partly because there are often high
levels of traditional ecological knowledge amongst fishing
communities®.

Coral reefs around the world have suffered extensive
declines, which exceeded 95 per cent in many locations,
creating intense interest in their conservation, including

the role of protected areas®®?. Corals are also important
breeding sites for many fish. MPAs can address some but
not all of the problems facing corals. Current understanding
about MPA effectiveness with respect to corals is
summarised in table 7 above.

Currently most MPAs are inshore. There is increasing
support for MPAs for pelagic conservation®4, and for
freshwater protected areas, amongst other things to rebuild
fish stocks. These need to be planned taking into account
changes likely under climate change, e.g. in location of
larval stages of fish, otherwise they can be protecting the
wrong places®®.

Protected areas may be able to increase the resilience of
marine and aquatic ecosystems and of species, through
removal of non climate pressures and in particular offtake
pressure. New protected areas need to be established in
areas that are likely to be extremely vulnerable. Protected
areas will not resolve all of the impacts of climate

change on fish populations, such as those emanating
from changes in ocean chemistry. However, given the
huge scientific uncertainties surrounding the impacts of
climate change on many fish species, protected areas can
provide an insurance mechanism for fisheries as part of a
comprehensive adaptive management approach.

SOLUTIONS

Establish marine and freshwater protected areas agreed and
managed with local communities as reservoirs for fish stocks threatened
by climate change. Such protected areas should be carefully monitored

for their impact on surrounding fish populations and size and management

regimes adapted if necessary.

Plan for marine and freshwater protected areas in light of predicted
climate change, so that they are located in optimal conditions and of the

best possible size and connectivity.

Enhance resilience of marine systems and manage marine protected
areas as part of a comprehensive adaptive management strategy for
addressing the impacts of climate change on fisheries.
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Role of protected areas in safeguarding
crop wild relatives and land races

KEY MESSAGES

Crop wild relatives and traditional crop varieties (landraces) contain genetic
material that can be used to help modern crops adapt to climate change and
many traditional varieties are better adapted to climatic extremes such as
drought. Protected areas provide cost effective in situ conservation for this

vital agrobiodiversity resource.

The challenge

According to the IPCC, if average temperature increase
exceeds 1-3°C, the global potential for food production is
likely to decrease®. Although there is still much uncertainty
about the impacts, they are likely to include a reduction
in global food security®™"; increasing differences in food
supply between the developed and developing world®?,
with particular problems in Africa®?; and increased

risks of malnutrition due to crop failure®*. Agriculture

will need to adapt to rapidly changing conditions and
perhaps to increased plant diseases®5; impacts will

be determined in part by crop adaptability®”. Much of
the genetic material used in crop breeding comes from
closely related wild species (crop wild relatives or CWR)
and from traditional crop varieties (landraces)®”’, together

known as agrobiodiversity. Global estimates of the value
of agrobiodiversity vary from hundreds of millions to tens
of billions of US dollars a year®8. However, this resource is
being eroded by habitat loss and other factors®”®. Climate
change will likely increase the threats facing CWR3*®.
Modelling suggests that 97 per cent of some CWR groups
could experience a reduction in range size and 16-22 per
cent might be threatened by extinction®®'. Strategies to
stabilise food supply need to include in situ protection
strategies for CWR and landraces. But protection in some
centres of crop diversity (where CWR are likely to be most
plentiful) is considerably less than average and there is

a recognised need to address this in national protected
area strategies®®2.



Table 8: Some examples of crop wild relatives conserved within protected areas

Country | Protected Area Link to Crop Wild Relatives
and landraces

Argentina Nahuel Huapi National Park (NP), IUCN cat. Il, 475,650 | Contains potato CWR (Solanum brevidens and S.

ha tuberosum)®es,

Armenia Erebuni State Reserve, IUCN cat. la, 89 ha Wild wheat (Triticum spp.)

Australia Border Ranges NP, IUCN cat. Il, 31,683 ha Contains Microcitrus australasica which has helped
improve disease resistance in citrus fruit®ee.

Bolivia Madidi NP, IUCN cat. Il, 1,895,750 ha Wild pineapple (Ananas sp.) is common in the
pampas3®’,

Cameroon |Waza NP, IUCN cat. Il, 140,707 ha Perennial grass such as wild rice (Oryza barthii) and
Sorghum sp.%8®

China Xishuangbanna Nature Reserve, IUCN cat. V, 247, 38 species have been identified as having important

439 ha germplasm3®,

Costa Rica |Volcan Irazd NP, IUCN cat. I, 2,309 ha Wild avocado and avocado near-relatives P
schiedeana3®

Czech Rep. | Sumava NP, IUCN cat. Il, 68,520 ha Many wild fruit trees®®’

Ecuador Galapagos Islands, 766,514 ha (terrestrial area) Endemic tomato (Lycopersicon cheesmanii)®®?

Ethiopia Bale Mountains NP, IUCN cat. Il, 247,100 ha Coffee (Coffea arabica) in lower elevation forest3%

Guatemala | Mario Dary Rivera, IUCN cat. lll, 1,022 ha A rare pepper, Capsicum lanceolatum394

Germany Schorfheide-Chorin Biosphere Reserve, 129,161 ha Breeding programmes for ancient grain and vegetable
species’®

India Silent Valley NP, IUCN cat. Il, 8,952 ha CWRs of Cardamom, pepper, yams, beans etc

Indonesia Bukit Baka - Bukit Raya NP, IUCN cat. I, 181,090 ha Jackfruit (Artocarpus spp.), durians, litchi (L. chinensis)
and mango?®%®

Iran Touran Protected Area, IUCN cat. V, 1,102,080 ha CWR of barley (Hordeum sp.)*".

Kyrgyzstan | Besh-Aral State Reserve, IUCN cat. la, 63,200 ha Walnut (Juglans regia), pear and wild plum (P
sogdiana).3%

Mauritius Black River Gorges NP, IUCN cat. II, 6,574 ha Passion fruit (Passiflora edulis f. flavicarpa), pineapple
etc®®,

Niger Air and Ténéré NNR, IUCN cat. IV, 6,456,000 ha CWR of millet, barley, wheat and sorghum?°°

Spain Montseny NP, 30,117 ha CWR include Prunus sp*!

Tajikistan Dashtidzumsky State NR, IUCN cat. la, 53,400 ha Pistachio, almonds, maple, pomegranate and wild figs*®2

Turkey Kazdagi NP, IUCN cat. Il, 21,300 ha Rich in fruit progenitor, nut, ornamental and forest
species’®

Uganda Kibale NP, IUCN cat. IV, 76,600 ha Wild robusta coffee (C. canephora)*®

The potential of protected areas

Two options exist for protecting agrobiodiversity: ex situ

in gene banks (e.g. the Global Seed Vault in Svalbard,
Norway) and in situ, by protecting natural CWR habitats
and cultural habitats supporting landraces. Both are
needed. Ex situ collections insure against ecosystem decay,
but are expensive, only contain a small proportion of the
variety in healthy natural populations and do not continue to
evolve. There can also be problems in regenerating stored
material, with genetic diversity lost at each regeneration
cycle®3. The importance of bringing CWR range areas

into national protected area systems is underscored by
the relative success of well managed protected areas in

buffering against threats to biodiversity and thus the CWRs,
relative to other land governance systems. Protected areas
provide an insurance mechanism to protect CWRs that will
be critical in allowing society to adapt to climate change.
The smaller the gene pool, the more limited the ability of
humans to tap genes to breed crops and livestock resistant
to diseases or that can adapt to changing environmental
conditions under climate change.

Protected areas already protect many CWR species in situ
and a few are managed specifically to retain landraces,
particularly within category V protected landscapes (table
8 gives some examples)®4.
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SOLUTIONS

Researching conservation of crop wild
relatives in protected areas to provide
best practice standards.

Agriculture began with the domestication of wild plants,
and the wild relatives of today’s crops remain vital for a
food-secure future. CWR contribute resistance to pests
and other stresses and will play an important role in
future crop adaptation to climate change.

Protected areas provide an obvious focus for conservation
of wild relatives thereby ensuring availability for future
crop improvement. Unfortunately, their conservation,
especially in their centres of origin or diversification,
remains an immense challenge and is by no means
guaranteed, requiring considerable political and
institutional effort, as well as time and resources. Despite
their importance wild relatives are not considered flagship
species and securing such commitment and resources
is difficult. Sadly their importance is little understood by
those who could make a difference - policy makers and
conservation administrations - a situation not helped

by the current disconnect between the agriculture and
conservation sectors. There are also few examples of
successful wild relative conservation to follow or
replicate and there is no easy blueprint for success.

Through the UNEP-GEF supported global project,
‘In situ conservation of crop wild relatives through
enhanced information management and field

application’, Bioversity International is committed

to meeting many of these challenges. Working with
international and national partners in Armenia, Bolivia,
Madagascar, Sri Lanka and Uzbekistan the project has
invested significant time and resources establishing
effective partnerships involving relevant stakeholders.
This has resulted in comprehensive assessment of
threats to wild relatives and actions for their
management, including the drafting of CWR national
action plans and management plans for specific
species and protected areas as well as guidelines and
procedures for conservation of wild relatives outside
protected areas. Analysis and strengthening of national
legislation to support wild relative conservation has
added to this protection. Preliminary evaluation
programmes are also underway in all countries which
will see wild relatives contribute traits to crop
improvement. Information and data from the project
has been integrated in national information systems
linked to a Global Portal which will provide much
needed support to future decision-making and action.
The project also hopes to address the lack of practical
examples by producing a Manual of In Situ Conservation
of Crop Wild Relatives based on lessons learned and
good practices arising from the project. Combined with
innovative public awareness and extensive capacity
building the project has contributed substantially to
enhanced conservation status of crop wild relatives.

Danny Hunter: Bioversity International

Increase protected areas in Centres of Crop Diversity: using
gap analysis to identify those places with high levels of diversity.

Introduce national and local planning: states need National
Agrobiodiversity Conservation Strategies*®, including inventories*® and
gap analyses?*’’ of agrobiodiversity; and protected areas should identify and
address conservation of CWR and landraces needs in their management plans.
These should be nested within national adaptation strategies and action plans
designed to maintain food security under conditions of climate change.

Novel approaches: are needed for agrobiodiversity conservation, including
community approaches, such as Indigenous and Community Conserved Areas
along with support from the agricultural industry and NGOs.

Climate adaptation: management needs to consider the possibility that
ranges will shift out of reserves*®, necessitating creation of new protection

in predicted ranges.

New partnerships: increasing collaboration with the agricultural sector,
including in particular seed companies, in promoting in situ protection.
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Role of protected areas in addressing
health issues under climate change

KEY MESSAGES

Climate change has the potential to increase several vector-borne and
zoonotic diseases. Such increases may be exacerbated by environmental
damage. Intact forests including those within large and effectively managed
protected areas can be correlated with reduced infection rate from diseases
such as malaria, leishmaniasis and yellow fever amongst others. Protected
areas are also key sources for herbal medicines and material for new
pharmaceuticals that may be an important pharmacopeia to help society

to cope with new disease outbreaks.

The challenge which are already under stress in much of the developing
The World Health Organisation (WHO) estimates that 23-25 world.”°. Climate change is seen as one of the most

per cent of global disease burden could be avoided by important factors likely to affect our health in the future*'.
improved management of environmental conditions*®. WHO has estimated that climate change is already

It has stated “... the greatest health impacts may not be responsible for 150,000 deaths a year*'? and its Director
from acute shocks such as natural disasters or epidemics, General, Margaret Chan, has identified climate change as
but from the gradual build-up of pressure on the natural, a top priority for global public health*!®. Poorer countries
economic and social systems that sustain health, and will be disproportionately impacted*'“.
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Production of herbs and medicinal plants, Ismailly Nature Reserve, Azerbauan © Hartmut Jungius / WWF-Canon
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Vector-borne diseases kill over 1.1 million people a year,
and diarrhoeal diseases 1.8 million*5. Many of these
diseases are sensitive to changes in temperature and
rainfall. The incidence of diarrhoea may increase as a result
of scarcity of water needed to maintain hygiene in areas
likely to suffer from water shortages under conditions of
climate change. Conversely, diarrhoea is also likely to
increase in areas where climate change causes flooding if
this overwhelms drainage and sewage systems*'é. Research
suggests that for example climate change is likely to
increase diarrhoeal disease in the Pacific islands*'”. Other
impacts could include the northerly spread of tick-borne
encephalitis in Sweden and increases in cholera in the

Bay of Bengal*'®. Changing temperatures and rainfall are
expected to alter the distribution of insect disease vectors,
with malaria*'® and dengue*?® being of greatest concern,
particularly in Eurasia and Africa®?'. Recent increases may
be related in part to climate change*®. Studies suggest that

CASE STUDY

In Colombia a new protected area is being
used to ensure the survival of traditional
health care options.

Climate change is expected to increase the spread
and prevalence of many diseases. In Colombia,
hydrological and climatic change is already leading
to increases in malaria**.

Colombia is one of many countries relying on locally-
collected traditional medicines as a major resource
for meeting primary health care needs. Sustainable
sources of traditional medicines depend to a large
extent on ecosystem integrity, for maintaining both
the species concerned and the cultural knowledge

of their use. However this integrity is under threat*,
in part because indigenous health care is often unable
to cope with the consequences of habitat degradation
or loss of resources and homelands*®.

The establishment of the Orito Ingi Ande Medicinal
Plants Sanctuary was proposed by the indigenous
communities who live in Southwestern Colombia,

on the eastern slope of Patascoy hill. The sanctuary
covers 10,200 ha of tropical rainforests and Andean
forests ranging from between 700 and 3,300 metres
above sea level. The protected area, designated in
2008, aims to strengthen and restore traditional culture
and associated landscapes. Conservation strategies
focus on preserving the shamanic tradition of local
peoples and on the protection of the associated
medicinal plants. The protected area fulfils the aims
of local indigenous healers to: “regain possession of
our territories and sacred sites. The forest is for us
the fountain of our resources. If the forests disappear
so will medicine and life” .

Source: WWF

climate change may put 90 million more people at risk of
malaria in Africa by 2030 and 2 billion more people around
the world at risk of dengue by the 2080s%?, although others
challenge these numbers*4.

New infectious diseases have also emerged at an
unprecedented rate: between 1976-1996 WHO recorded
over 30 emerging infectious diseases*, including HIV/AIDS,
Ebola, Lyme disease, Legionnaires’ disease, toxic E. coli
and a new hantavirus; along with increasing resistance

to antibiotics*?®. There has also been a re-emergence and
spread of existing climate-sensitive infections: such as
cholera and Rift Valley fever in Africa, and dengue in Latin
America and South Asia*?®. Climate change often acts in
concert with factors such as the destruction or degradation
of natural ecosystems; changes in surface waters;
proliferation of livestock and crops; uncontrolled urban
sprawl; resistance to pesticides used to control disease
vectors; migration and international travel; trade (legal

and illegal); and the introduction of pathogens*’. As the
disturbance of ecosystems often results in the proliferation
of some reservoir species and arthropod vectors, the
predominance of these emerging pests results in higher
prevalence and abundance of pathogens with zoonotic
potential. The influence of climate change might act
synergistically, further favouring reservoir hosts, arthropod
vectors and their pathogens.

In 2008, the 193 countries at the 61st World Health
Assembly, gave unanimous support for a resolution calling
for more engagement on climate change. The Assembly
requested WHO to strengthen its programme of support
and to ensure that health is fully represented within the
international climate change debate*?®. In particular: “work
on: ... (c) the health impacts of potential adaptation and
mitigation measures in other sectors such as marine
life, water resources, land use, and transport, in particular
where these could have positive benefits for health
protection”; (our emphasis).

The role of protected areas

Protected areas can provide an opportunity to benefit
from the conscious management of ecosystems against
disease. For example, ecological disturbances have been
linked to the emergence and proliferation of diseases
such as malaria, leishmaniasis, cryptosporidiosis,
giardiasis, trypanosomiasis, schistosomiasis, filariasis,
and onchocerciasis, among other diseases, especially
those transmitted by arthropod vectors*?®4%, A study

in the Peruvian Amazon found that the primary malaria
vector, Anopheles darlingi, had a biting rate that was more
than 278 times higher in deforested areas than in areas
that were heavily forested*®'. Avoiding deforestation or
restoring natural vegetation can reduce the risk of vector-
borne diseases*?. Many of the areas where malaria poses
a serious risk have seen major habitat loss and relatively
low levels of conservation*. However, where protection
does exist, research is beginning to show the benefits.

* An infectious disease whose incidence has increased in
the past 20 years and threatens to increase in the near future
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In Indonesia, the 32,000-ha Ruteng Park on the island of
Flores protects the most intact submontane and montane
forests on the island. Researchers studying the impacts
of deforestation on rural economies and livelihoods
through the spread of infectious diseases such as malaria
found statistically significant correlations between forest
protection and reductions in the incidence of childhood
malaria. The study found that communities living near the
protected area had fewer cases of malaria and dysentery,
children missed school less because of ill health, and
there was less hunger associated with crop failure, than
in communities without intact forests nearby**.

Protected areas also provide vital resources for traditional
medicine to help combat increased levels of disease: for
example, a survey in Langtang National Park, Nepal found*'!
medicinal and aromatic plants being use; with about 90 per
cent of the population relying on traditional medicine*®.
Many natural genetic resources also provide material for
commercial pharmaceuticals*®, for example the bark of
Strychnopsis thouarsii, collected in Andasibe National

Park is a traditional malaria treatment in Madagascar and
has shown success in treating malaria in experimental
conditions*¥”. In 2000, over 200 corporations and US
government agencies were studying rainforest plants for
their medicinal capacities and plant-based pharmaceuticals
were estimated to earn over US$30 billion per year*®.

A survey in 2008 found dozens of cases in which protected
areas are sources of genetic material for both traditional
medicines and pharmaceuticals*®*®. More generally,
protected areas can also help to protect essential k!
ecosystem services, such as clean water or mitigation Kayan Mentarang National Park, Indonesia © Alain Compost /

against disaster, with attendant benefits for human health. WWHEF-Canon
SOLUTIONS

Protected areas offer many health benefits, but those with particular relevance
to climate change include:

Use of natural ecosystems to control insect disease vectors: further
research is urgently needed to establish the links between the retention

of forest habitats and the reduction in insect-borne diseases, leading to
accompanying management advice for landscape-level planning and for
site-level responses including restoration.

Protect genetic resources to provide materials for new and existing
medicines: using protected areas to ensure that the maximum local and
global health products are available to fight existing, new and emerging
diseases.

Tailor protected areas to ecosystem services for disease control:
particularly the provision of potable water supplies, maintenance of fish protein
supplies and prevention of flood damage.
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Role of protected areas in biodiversity conservation
and maintaining ecosystem resilience

KEY MESSAGES

Many strategies outlined in this report (crop breeding, medicines, food, etc)
rely on conserving biodiversity as a resource for addressing climate change.
Many species are threatened by a mixture of climate change and existing
pressures. Protected areas can play a vital role in managing existing threats,
thus reducing overall pressures, and also in providing active management
measures to reduce climate hazards that threaten biodiversity. More
fundamentally, protected areas also provide key instruments for maintaining
wider ecosystem resilience at a landscape/seascape level to secure a
range of the ecosystem services needed to address climate change.
Protected areas do this in several ways by protecting intact or fragmentary
ecosystems, in places with and without human presence, and by focusing
on particular parts of a species’ life-cycle or migratory pattern.

Soft coral, Papua New Guinea © Jurgen Freund / WWF-Canon



Protected areas are usually established primarily for
biodiversity conservation. Protected areas offer unique
benefits for species and ecological processes that
cannot survive in managed landscapes and seascapes.
They provide space for evolution and a baseline for
future restoration*#4, which is especially vital during rapid
environmental change. Even “sustainably-managed”
ecosystems often eliminate key ecosystem functions or
species, such as natural regeneration, the most sensitive
species*® and some microhabitats (e.g. dead wood*).

Protected areas are often the only remaining natural

or semi-natural areas in whole regions and significant
numbers of species are found nowhere else*4’. New tools
and approaches have increased the precision with which
sites are selected**®44 and managed*®45' and their role

is acknowledged in national and global policies, including
by the CBD#*%2.

There is a growing conviction amongst conservation
biologists that greater biodiversity also confers greater
resilience within ecosystems?*s® and recognition that
ecosystems with high carbon frequently also have

high biodiversity**. Resilience refers to the ability of an
ecosystem to maintain its functions (biological, chemical,
and physical) in the face of disturbance. A climate resilient
ecosystem would retain its functions and ecosystem
services in the face of climate change. Ecosystem-based
adaptation will require measures to maintain the resilience
of ecosystems under new climatic conditions, so that they
can continue to supply essential services.

However the science of resilience is unclear. Scientists still
do not fully understand the impact on ecosystem function
of different climate change scenarios, due in part to the
complex biological and physical feedback loops involved.
Furthermore, there is considerable uncertainty about how
to manage ecosystems to maintain resilience. Scientists
believe that the removal of non climate related stressors
on ecosystems (which would otherwise lead to ecosystem
degradation) should serve to make most ecosystems more
resilient under conditions of climate change: many
examples of this have been detailed in previous sections.
There are two additional schools of thought on the subject
of how to manage ecosystems adaptively to maintain
ecosystem resilience. One school hypothesizes that greater
species richness within ecosystems increases ecosystem
resilience by increasing the interdependencies and
robustness of the system (the so called stability-diversity
hypothesis). A second school argues that it is not species
richness per se but functional diversity that plays the pivotal
role: this argues in effect that managers should manage
ecosystems for their functions, and species that maintain
biological functions (such as seed dispersers) should be the
target of management interventions. Irrespective of which
hypothesis proves to be correct, there are uncertainties
about how to manage ecosystems to maintain their
functions. At this stage the precautionary principle would
support the reduction of existing (non climate related)
stressors to ecosystems that provide critical services,
which may help buffer the impacts of climate change.
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Moreover, given uncertainties regarding the management
strategies that need to be employed to maintain functional
diversity, measures to maintain species richness in
ecosystems are warranted from the perspective of
ecosystem resilience, in addition to the other practical
and ethical issues involved.

Climate change puts biodiversity under pressure and
thereby throws up new problems for protected areas in
their role as the primary vehicle for biodiversity conservation
and as a mechanism to enhance ecosystem resilience.

For example, the IUCN Species Survival Commission has
identified traits that make species particularly susceptible to
climate change, including: specialized habitat requirements;
narrow environmental tolerances; dependence on specific
environmental triggers that are likely to be disrupted;
dependence on inter-specific interactions that are likely

to be interrupted; and poor ability or limited opportunity

to disperse*®.

The role of protected areas
The key roles of protected areas in conserving biodiversity
and maintaining ecosystem resilience are outlined below:

¢ Manage protected areas within the context of
sustainable management of ecosystems and
maintaining functional diversity: protected areas
cannot usually conserve biodiversity on their own, but
must be embedded in a wider landscape or seascape,
parts of which have sympathetic management. They
remain, however, the essential core of such strategies
and a fundamental tool in addressing the uncertainties
of climate change.

e Conservation of large, intact ecosystems: at a scale
that maintains ecosystem structure and diversity, with
populations of species large enough to survive over
time*%®. Such areas protect both known species and
species not yet been described by science*’. Ecological
processes may be as important as species or habitats.
Transboundary protected areas may have a key role to
play here. The conservation of large intact ecosystems
may be an important measure for sustaining the
populations of species in areas where climate change will
reduce habitat condition. For example, water dependent
antelope and other large fauna in areas of Africa likely
to witness water stress, may need access to large dry
season forage areas. Failure to provide for this may lead
to the collapse of wildlife populations, including those
of economic importance (for example, species that are
important to the tourism industry).

e Conservation of endangered fragments of
ecosystems: is useful where degradation and ecosystem
loss is already widespread and where key features are at
risk within otherwise managed landscapes or seascapes.
Here protected areas provide key elements in wider
efforts to maintain resilient ecosystems, as one element
in a suite of responses*®. Resilience is likely to be
enhanced through the protection of functions and
structural diversity.
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e Conservation of natural ecosystems without human
interference: despite the long history of human
influence, some species, habitats and ecosystems
remain highly fragile: e.g. plant species damaged by
trampling*®4¢%, animals with easily disturbed social
structures “¢'; species susceptible to introduced
diseases*®?; or subject to over-collection*®. Strictly
protected areas provide a buffer from interference.
This may be critical in allowing vulnerable species to
cope with the impacts of climate change by reducing
the other threats they face.

e Conservation of species or habitats through
management tailored to their specialised needs: in
places where ecosystem change has been profound
(including from invasive species), protected areas may
need management actions tailored explicitly to maintain
or if necessary restore a particular species or type of
ecosystem functioning. Management decisions are driven
primarily by conservation needs. Such intervention may
be particularly important in managing habitats threatened
by fire, drought, spread of new invasive alien species and
other risks and manifestations of climate change.

Protecting range-limited and endemic species: some
species are so rare or restricted that protected areas
conserve all or much of the population, as insurance.
While climate change on the levels projected threatens
mass species extinction in the wild, by removing

CASE STUDY

other human induced stressors on vulnerable species,
protected areas will diminish the conjunction effect of
pressures and so reduce extinction risk.

e Conservation of particular aspects of species’ life-

cycles: protected areas can be established to conserve
particular periods of the life-cycle of a species or group,
at particular times or with some kind of flexible zoning.
This may be an important measure to reduce existing
pressures on species that are vulnerable to climate
change. The most common cases are temporary zoning
to protect the breeding grounds of marine or freshwater
fish, which often builds on traditional practices as in

the Pacific*.

e Conservation of habitat fragments for migratory

species: migratory species face particular challenges

in needing suitable habitat along routes of hundreds

or thousands of miles. Protected areas can maintain
flyways, “swim-ways” or mammal routes. They may
include provision of food for migratory birds, as for

the white-necked crane*®; fishing restrictions on rivers
with spawning salmon?*®; or protection of “stepping
stones” for migratory birds, like the Western Hemisphere
Shorebird Reserve Network in the Americas*’. Many
migratory species provide important economic benefits,
including to fisheries, nutrient cycling and tourism,

and these ecosystem benefits are likely to be further
undermined by climate change.

Fishery health through protection of coral reefs can provide dual benefits by protecting

both corals and livelihoods in East Africa.

Marine protected areas have a dual benefit: by rebuilding
depleted fish stocks, they support coral reef health
and can also increase income for fishers operating
nearby. Reefs are better able to withstand the impacts
of climate change if herbivorous fish species that graze
on algae and help keep the ecosystem in balance are
present. Studies on herbivore and coral interactions
suggest that in the absence of herbivores, corals are
more susceptible to bleaching events induced by
warming temperatures*®. When herbivores disappear
from the waters, the reefs become significantly more
prone to the detrimental effects of climate change and
less able to support their vital ecosystem functions as
nursery ground for fish.

A study of coral reef fish and other herbivores in four
national marine parks off the coast of Kenya, using
nearly continuous data spanning 37 years, has provided
scientists with valuable information on coral reef
management*®°. Working with local communities,

WCS scientists have been able to use these finding

to recommend changes in management practices.

Closing some key areas to fishing and restricting
certain types of particularly detrimental fishing gear,
helps build increased resilience in marine systems
against the impacts of rising sea temperatures. In a
recent study by a team of scientists, Kenya was found
to be one of the fishing nations worldwide which
showed marked improvements in fish stock health,
on par with industrialized countries such as New
Zealand and Iceland*™.

Additionally, WCS’s researchers recently obtained new
data on economic improvements in fishing communities:
this economic benefit can be explained by the fact that
not only did fish stocks overall improve in fisheries next
to the protected areas, but more valuable fish groups
recovered sooner and were more common, enabling
better catches. The gross effect was such that per
capita incomes in the restricted gear and closure sites
were, respectively, 41 per cent and 135 per cent higher
than landing sites with no restrictions*"".

Source: WCS



Section 4
Opportunities to use protected
areas to address climate change

Reviewing the evidence collected above, the next section looks at the
opportunities for protected area systems to maintain and increase their role
in climate change mitigation and adaptation, through:

=» Increasing the total area within protected area systems

=» Extending existing protected areas through landscape management
approaches that integrate protected areas within a matrix of land uses
and as part of local adaptation strategies through community-based
approaches

=» Increasing the level of protection within existing protected area systems
to ensure that they are effectively addressing threats and storing carbon

=» Improving and adapting management of protected areas

=» Encouraging different protected area governance models including
indigenous and community conserved areas and private reserves

=» Focusing protected areas management explicitly on climate change
mitigation and adaptation, in addition to addressing biodiversity
conservation and other objectives

These strategies however will only be effective if protected areas are
incorporated into national and local climate change adaptation and mitigation
strategies and action plans and these efforts integrated with other community
and sector-based adaptation and mitigation actions. These plans will require
capacity-building and adequate finance; this section therefore also briefly
reviews the current situation regarding protected area finance and specifically
looks at the potential use of fund and market based mechanisms

to finance adaptation and mitigation.



KEY MESSAGES

Opportunities to expand the protected areas
system, integrate it into broader conservation
strategies and national and local climate
change mitigation and adaptation plans

The role of protected areas in climate response strategies can be increased

in six ways: (1) increasing protected area size and coverage; (2) extending

the functions of protected areas through landscape/seascape approaches;

(8) encouraging different protected area governance models; (4) increasing
protected area management effectiveness; (5) increasing the level of protection
within protected areas; and (6) focusing some management activities
specifically on climate responses. In addition, special planning requirements
will be needed to maximise the contributions of protected area systems to

ecosystem-based adaptation.

Protected area systems are effective means of retaining and
maximising the mitigation and adaptation functions of natural
ecosystems. Consolidating, expanding and improving the
protected area system is a logical response to climate change
that meets many aims of proposed mitigation strategies,
particularly those to reduce deforestation and the loss of
other ecosystems with large carbon reservoirs. There are
existing legal and policy initiatives and tools to accelerate
this process, so that many of the initial steps needed to
implement these responses have already been taken.

There are six options available for increasing the role of
protected area systems in contributing to climate change
response strategies (each of which is discussed in greater
detail in the following pages):

More and larger protected areas and buffers: to improve
ecosystem resilience particularly where much carbon is
stored and/or captured and is likely to be lost without
protection, or where important ecosystem services are
under threat — such as in tropical forests, peatlands,
mangroves, freshwater and coastal marshes and seagrass
beds, as well as marine ecosystems.

Connecting protected areas within landscapes/
seascapes: using management of ecosystems outside
protected areas or intervening waters. This can include
buffer zones, biological corridors and ecological stepping
stones*2, which are important to build connectivity to
increase ecosystem resilience to climate change at the
landscape/seascape scale and to increase the total amount
of habitat under some form of protection. Such measures
will need to be taken within the framework of a landscape
level land use plan and management system.

Recognition and implementation of the full range

of protected area governance types: to encourage

more stakeholders to become involved in declaring and
managing protected areas as part of community climate
response strategies, particularly indigenous and community
conserved areas and private protected areas.

Improving management within protected areas: to
ensure that ecosystems and the services that they provide
within protected areas are not degraded or lost through
illegal use or unwise management decisions such as illegal
logging and conversion, other forms of poaching, impacts
from invasive species and poor fire management.

Increasing the level of protection within protected
areas: by recognising protection and management aimed
at specific features that have high carbon storage values,
for example: to maintain old-growth forest; avoid ground
disturbance or drying out of peat; and also to restore
degraded ecosystems.

Focusing some management specifically on mitigation
and adaptation needs: including modification of
management plans, site selection tools and management
approaches as necessary.

1. More and larger protected areas

Increasing the number of protected areas, and particularly
of large protected areas, will become important for
maintaining ecosystem integrity and for maximising
ecosystem resilience under conditions of climate change*’.
Overall size of protected areas can be addressed by
expanding borders of individual protected areas and by
linking different protected areas including across national



Gap analysis as a way of identifying
suitable sites for expansion of protected
areas

The CBD Programme of Work on Protected Areas
(PoWPA) contains multiple objectives with time-bound
targets. The overall goal is to complete ecologically
representative networks of protected areas, and
Parties were guided to begin by completing a gap
analysis of their protected area systems with the full
and effective participation of indigenous and local
communities and relevant stakeholders (activities 1.1.4
and 1.1.5 of the POWPA*""). Details of the methodology
for national protected area gap analysis process are
available, including information on tools and case-
studies*’®. Accordingly, several Parties have completed
gap analyses of their protected area systems.
Currently, the UNDP GEF is supporting ongoing gap
analysis in 20 more countries (see table 9). Portions

of these biomes, many high in carbon stocks and
currently without protection, hold the potential to

be protected in order to safeguard natural carbon
reservoirs under REDD or as part of countries’
individual efforts to address climate change.

The CBD gap analysis can already provide mapping
data and tools for identification of carbon-rich natural
ecosystems in need of protection. Many pilot countries
are within the Forest Carbon Partnership Facility and/
or the UN REDD Programme. Through their national
gap analyses, countries have identified high priority sites
(HiPs) to expand or improve protected area systems.
Technology and capacity are available in countries that
have completed or are undergoing gap analyses of
their protected areas. HiPs are proposed for protection
based on a rigorous analysis of multiple GIS data
layers including ecosystem characteristics. Relevant
stakeholders have been involved in the analysis. The
identified areas are of high value for biodiversity and
important for the livelihoods of surrounding populations
through the provision of ecosystem services*™.

Source: CBD

or regional borders. Appropriate social safeguards are
needed to address the needs of, and generate livelihoods
and other benefits for, local communities living within these
areas or adjacent to them.

Many governments are currently still expanding and
consolidating their protected area systems, in line with

the commitments made in the CBD’s PoWPA#*™*; the main
objective of which is to complete ecologically representative
well managed protected area networks. The POWPA has
agreed actions, a timetable and political support; in many
countries it has resulted in concrete actions to identify

and gazette new protected areas*’®. Data on area and
location of protected areas is improving all the time*’.

This could provide a policy framework for additional
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protection aimed at addressing climate change adaptation.
The CBD provides a range of tools to help identify areas
that should be considered for inclusion within national
protected area systems, including a gap analysis
methodology that can help to locate the most suitable areas
of land and water (see box). Many protected area agencies
are adapting gap analysis methodologies so as to integrate
climate modelling and improve the robustness of systematic
conservation plans to climate change impacts.

Gap analysis is not the only source of information on these
issues: other prioritisation exercises including those run on
a global scale (such as ecoregions*? and key biodiversity
areas“®’) and national initiatives, also provide value data on
site selection.

2. Connecting protected areas within landscapes/
seascapes and increasing connectivity among
protected areas

Protected areas do not exist in isolation and function

as part of a larger landscape or seascape. Given the
complexity of issues involved in their establishment and
management, the proportion of territory under protection
has to remain flexible to local conditions. A mixture of
protection, management and usually also restoration

is therefore required in what has become known as a
landscape approach, appropriate to particular locations and
circumstances. Interventions are needed at both national
and local scales, considering livelihood issues and existing
policies, institutions and interests. The overall principle

of a landscape approach is to create a balanced mosaic

of protection, management and restoration providing
biodiversity, ecological, economic and social benefits and
resisting detrimental change.*® Implicit within this are the
twin concepts of increasing ecological connectivity with a
view to increasing resilience*® and thinking constructively
about other management systems that can contribute to
broader-scale conservation aims*®*. The approach does not
imply that there is one “ideal” mosaic which, once achieved,
will remain static indefinitely, but rather that there are a
range of possible mosaics, which if implemented can help
to make a landscape or seascape resilient to environmental
change. Any “conservation vision” will exist alongside
other, actually or potentially, competing visions (economic
development, sustainable development, cultural values)
and planned or unplanned social and political upheavals.
Adaptive management will therefore be essential over the
timescale needed to implement a landscape approach.
Successful broad-scale conservation programmes have
therefore built partnerships with governments, private
sector and local communities. As part of the landscape
approach, opportunities to create corridors between and
among natural protected areas will substantially contribute
to the persistence of ecosystem services provided — for
example in providing migratory pathways for wildlife.

Any such approach will need to be nested into a landscape
level land use planning and management system, that seeks
to reform the production practices employed by economic
sectors such as agriculture, forestry, fisheries and mining, and
reduce threats to ecosystem integrity that stem from them.



Table 9: Countries currently assessing gap analyses and carbon rich biomes with potential
to implement land-use and forest based mitigation measures, including REDD

Biome

Flooded grasslands & savannahs

Countries currently implementing gap analysis

Dominican Republic

Temperate coniferous forests

Mongolia

Montane grasslands & shrub lands

Afghanistan, Mongolia, Papua New Guinea

Mangroves

Dominican Republic, Panama, Papua New Guinea, Samoa, Nicaragua

Tropical & subtropical moist broadleaf forests

Afghanistan, Antigua & Barbuda, Maldives, Micronesia, Dominican
Republic, Panama, Papua New Guinea, Samoa, Solomon Islands, Fiji,
Comoros

Tropical & subtropical grasslands, savannahs &
shrub lands

Papua New Guinea, Mauritania

Deserts & xeric shrub lands

Afghanistan, Antigua & Barbuda, Armenia, Djibouti, Mongolia, Mauritania

Temperate broadleaf & mixed forests

Albania, Armenia, Bosnia and Herzegovina

Boreal forest/taiga

Mongolia

Tropical &subtropical dry broadleaf forests

Antigua & Barbuda, Dominican Republic, Panama, East Timor

Mediterranean forests, woodlands & shrub

Albania, Bosnia & Herzegovina

Tropical & subtropical coniferous forests

Dominican Republic, Nicaragua

Temperate grasslands, savannahs & shrublands

Afghanistan, Armenia, Mongolia

Marine biomes (coastal shelf)

Albania, Antigua & Barbuda, Djibouti, Dominican Republic, Maldives,
Micronesia, Panama, Papua New Guinea, Samoa, Solomon Islands,
Nicaragua

3. Recognition and implementation of the full range of
protected area governance types

A major expansion of protected areas driven entirely by the
state is a limited and probably unachievable target. New
protected area initiatives are more effective if a far broader
range of stakeholders is involved, including in particular
the local communities and indigenous peoples living in
natural and semi-natural ecosystems, but also involving
private individuals, trusts and companies that are willing
and able to manage land and water for its conservation
and climate response values. Governments are recognising
this need; for example the new Australian report Australia’s
Biodiversity and Climate Change*®® stresses the need for
new governance approaches. In particular, there is a need
for governments to recognise the long-term existence of
indigenous and community conserved areas, incorporating
traditional approaches to adaptation that have been
developed over centuries, while respecting the rights and
cultures of these communities.

This also means accepting and welcoming new concepts
of protection, some of which may fall outside the precise
definition of a protected area but nonetheless contribute
to viable climate response strategies*®. It will often mean
negotiating precise forms of protection with many other
stakeholders, accepting different management models,
taking risks and including other peoples’ priorities within
planning processes. Increasingly, as climate change

becomes a reality, local communities are themselves

taking the initiative and recognising the importance of
natural ecosystems, sometimes moving faster than the
government. Some “bottom up” responses compiled

by the World Resources Institute, for example, include:
participatory reforestation of Rio de Janeiro’s hillside favelas
to combat flood-induced landslides; reinstating pastoral
networks in Mongolia; and reviving traditional enclosures

to encourage regeneration in Tanzania*’.

4. Improving management within protected areas
Protected areas also usually exist in the presence of a
range of cross cutting pressures and threats (or “drivers

of change”), so that attention must also be paid to these
issues in landscape-scale approaches. Once pressures
have been identified and assessed, it is important to build
strategies that address both the key threats: such as
poaching, encroachment, forest fires, illegal logging, climate
change and conversion, and also the underlying causes
such as poor governance, poverty, perverse subsidies,
trade barriers and investment flows. As with other elements
of a landscape approach, strategic interventions to address
threats will range from site-based actions to those at
landscape, national, ecoregional and international level.
Wherever possible, attempts to counter specific pressures
should make the most of opportunities for work with
partners, such as increasing community involvement in
forest management.



From a mitigation and adaptation perspective, increasing
the effectiveness with which ecosystems are protected
within protected areas can be as effective as creating new
protected areas. Approaches to understanding protected
area management effectiveness are well developed*® and
assessment tools are widely applied*®. Some of these
may require adaptation to meet the needs of protected
areas used in climate adaptation strategies, for example in
calculating benefits of ecosystems services to adaptation.
Assessing and improving protected area management
effectiveness are both the subject of a range of quantifiable
targets in the CBD PoWPA, giving important impetus to
this development, although there is still a lack of advice for
managers about how climate change will affect protection,
both in terms of maintaining particular ecosystems and in
maximising the value of the services that they provide.

In order to manage effectively for the range of valuable
ecosystem services especially in light of climate change,
park managers will need to implement periodic assessment
of these benefits in a fully participatory manner.

5. Increasing the level of protection for carbon stores
within protected areas

In some cases, extra steps may be justified to maximise
protection for carbon stored in protected areas. This might
involve modifying management aims, to provide stricter
protection for natural habitats: for instance zoning areas
of stricter protection within protected areas that have
previously allowed some utilisation within their borders

(in other words moving from an IUCN category V or VI
protected area to one closer to category la, Ib or Il). In
other instances, the effort might be focused on vegetation
restoration or changes in patterns of fire management or
water flow. Improving management of current protected
area sites is also of importance to sequestration potential.

In general carbon storage and sequestration needs to be
measured and planned for at a landscape scale rather than
simply within individual sites and will be subject to some
trade-offs, particularly in fire-prone ecosystems. Prescribed
burning to reduce fuel load will, for example, release some
carbon but may prevent future, more catastrophic losses.
Natural disturbance patterns need to be factored into
efforts to increase sequestration, as do the likely impacts
of climate change itself on ecosystem functioning.

6. Focusing some management specifically on
mitigation and adaptation needs

To implement the management effectiveness and
management planning issues identified above, those
responsible for protected areas may need special planning
and assessment tools. Further scientific research may be
needed to define the exact protected area management
prescriptions needed in some ecosystems, such as in
peatlands, and to maintain ecosystem resilience.

More generally, managing protected areas under conditions
of climate change will require significant changes in the way
in which protected area agencies do business, including
with respect to issues that relate to planning, organisation,
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CASE STUDY

UNDP/GEF protection of 1.63 million ha
of virgin taiga forests and peat soils in
the Komi Republic, Russian Federation,
will ensure a reduction of greenhouse gas
emissions equivalent to 1.75 million t CO,
between 2010 and 2020.

A quarter of the Earth’s remaining virgin forests are

in Russia. The highly biodiverse boreal forests of

the Komi Republic are home to threatened species
and habitats of international importance. They

are listed on the WWF Global 200 ecoregions and
UNESCO list of World Heritage Sites. The Komi
Government is committed to achieve a target of 14.6
per cent protected areas coverage. In line with that
commitment, UNDP with funding from GEF is helping
to establish better protection of 1.63 million ha of
virgin taiga forests and peatlands in the Republic.
These store over 71.5 million t C but are at risk from
fires and climate change; about 41,760 ha of forest
are destroyed annually by fires, and climate change

is impacting forest structure through increased
deciduous trees and loss of endemism. Under

the project capacity is being developed in Komi’s
protected areas to better manage fire and increase
resilience of the coniferous stands to the impact of
rising temperatures. A sophisticated carbon monitoring
system is being installed, which will improve the global
scientific understanding of the taiga forests’ and peat-
soils’ carbon cycles.

Source: UNDP

leadership and evaluation. Within protected area agencies,
implementing such wide-ranging changes will require that
a major change strategy plan be developed at the protected
area systems level and management plans for individual
protected areas. Capacity building will also be needed,

to establish the know how at the institutional level and
within staff cadres, to deal with the emerging management
challenges and opportunities. Many of these skills will also
be needed by local communities and others managing land
for protection outside government agencies and indeed
protected area agencies may in some cases be a useful
conduit for such information. Details of such changes are
beyond the scope of the current report. However, some
related issues are discussed in section 5 following.

Other management solutions to address adaptation
Maintaining ecosystem function generally requires
management of large areas, often larger than the
boundaries of an individual protected area. In such cases,
protected areas will be one management tool along with a
range of other land management systems within an overall
matrix of land uses at landscape level, each under different
governance systems (depending on the uses to which they
are put). The methodological details of using protected
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CASE STUDY

A partnership between Aboriginal owners and a liquefied natural gas producer in Australia
is improving wild fire management to offset greenhouse gas emissions.

Appropriate fire management is a major issue for social,
economic and cultural reasons; it can also reduce carbon
emissions. Wildfires are responsible for roughly 40 per cent
of fossil fuel carbon emissions*®. Although some fires are
ecologically necessary, wildfire is increasing as a result of
carelessness, arson and the impacts of climate change.

In Australia, indigenous ranger groups are implementing
strategic fire management across 28,000 km? of Western
Arnhem Land in the Northern Territory. Wildfires have
increased dramatically since Aboriginal people left

the area several decades ago. This has had severe
consequences for cultural sites and wildlife; savannah
fires are now also the greatest source of greenhouse
gases in the Northern Territory. The new management
strategy creates a mosaic of patch burns across the
landscape early in the dry season, limiting both spread
of wildfires and greenhouse gas emissions.

The first four years have been successful, abating the
equivalent of around 122,000 t CO, a year. There has been

areas as a tool for climate change responses are beyond
the scope of this publication, but some of the key elements
are worth outlining. The following questions need to be
answered in developing an ecosystem-based adaptation
strategy:

What are the ecosystem-based options available,
and what evidence (scientific or Traditional Ecological
Knowledge) exists to show that the options are feasible?

What are the thresholds for failure in buffering risks (this
question also applies to engineered solutions: a typical
question would be: what is the maximum rainfall that
wetlands can absorb, without leading to catastrophic
flooding?).

What measures are needed to maintain resilience?

What other adaptation options exist? This would require
that the feasibility, costs and benefits of engineered
solutions or behaviour-based solutions be addressed.

What ecosystem management options exist?

Which option is most suitable given the local socio-
economic and ecological context? Options could

include protected area establishment, in which case

the question arises as to what protected areas design
and management system is appropriate; ecosystem
restoration; and changing production practices employed
by economic sectors, to reduce threats to ecosystems.

a significant reduction in destructive wildfires; however it
will take time to discover if this has produced a recovery
in the status of threatened species.

The project, a partnership between Aboriginal
traditional owners and indigenous ranger groups,
Darwin Liquefied Natural Gas (DLNG), the Northern
Territory Government and the Northern Land Council,
offsets the emissions from a liquefied natural gas
plant in Darwin. As part of the arrangement, DLNG is
providing around Aus$1 million a year for the next 17
years for fire management.

The lessons learned have potential application across
fire-prone tropical Australia and other tropical savannahs,
including in protected areas. Major companies are
investigating the feasibility of entering into similar

offset agreements using this approach*'.

Source: Cooperative Research Centre for Tropical
Savannas Management, Australia

e What are the comparative costs and benefits of
ecosystem-based adaptation in a long-term versus
other adaptation options? The opportunity costs of
conservation need to be factored into this equation.
Moreover the costs of ecosystem-based adaptation
will depend on the management system employed.

e What incentives are needed to sustain ecosystem-
based adaptation? These may include for instance tax
credits, payments for ecosystem services, and insurance
schemes.

e What can existing protected areas do to contribute to
ecosystem-based adaptation and what new protected
areas might need to be established to supply the
necessary services?

e What other benefits (economic and non-economic) might
such protected areas supply to be included within cost
comparisons?

e How do local communities and other stakeholders view
the various options?

Ecosystem-based adaptation solutions should not be
pursued in an ad hoc way — but assessed and developed
as part of comprehensive national adaptation strategies.
Eventually they will need to be assessed and compared
with other options and decisions made on economic,
political and cultural grounds.
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Fisherman hanging nets up to dry, Papua New Guinea © Brent Stirton / Getty Images / WWF

SOLUTIONS

Methodologies for identifying and managing sites: need to be further
developed and refined particular in terms of integrating climate change
responses into protected area gap analysis.

Policy links: the UNFCCC and CBD should jointly recognise and support
national actions that simultaneously implement protected area and climate
change objectives.

Multi-sector approaches: at a landscape/seascape scale, it is important
that different sectors plan and work together rather than operating
independently; for example conservation, disaster mitigation, agriculture,
forestry, fisheries and others.
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Financing effective protected area networks

KEY MESSAGES

Despite some welcome initiatives, current funding for protected areas
remains inadequate. Taking into account the benefits of climate mitigation
and adaptation amongst the outputs from protected area system increases
recognition of the true value of protected areas and should be taken into
consideration by various financial mechanisms.

CASE STUDY

In Madagascar, forest conservation projects
aim both to address the causes of climate
change through sequestration and to help
communities in adapting to existing climate
change pressures.

Around six million hectares of new protected areas
are being created in Madagascar - responsible for

4 million t of avoided CO, a year. Protected areas

are expected to provide triple benefits in the form of
carbon storage and capture, provision of a range of
ecosystem services and biodiversity conservation®'.
The idea of linking multiple benefits into Payment
for Environmental Services schemes is gaining
widespread attention®%.

For example, the Mantadia forest corridor restoration
project is restoring 3,020 ha of forest linking the
Antasibe and Mantidia protected areas®®. Habitat
restoration and reforestation are together expected

to sequester 113,000 t CO, equivalent by 2012 and 1.2
million t CO, equivalent over 30 years. The project also
aims to reduce slash and burn agriculture, provide
alternative income through carbon credits and in
addition offers five specific sustainable livelihood
activities for local communities: forest gardens,
saroka gardens, fruit gardens, mixed endemic species
plantations and fuelwood plantations. Amongst other
benefits, the current protected areas are important in
ameliorating floods®*.

The Ankeniheny-Zahama corridor, at 425,000 ha

one of the largest tracts of remaining forest in the
country, will be conserved by local communities under
contractual agreements, which provide them with
secure legal access to forests and use rights under

a quota system. Carbon credits will be channelled
back into communities and further incentives range
from additional health care to support in establishing
sustainable agriculture. The project is expected to
secure 10 million t CO, equivalent over 30 years>®.

Source: Conservation International

Background

Since the CBD came into force in 1993, the world’s
protected areas have grown by almost 100 per cent in
number and 60 per cent in area. Yet in the same period,
international financing for biodiversity conservation has
grown only 38 per cent*2. Current financing for protected
areas is generally judged to be inadequate; estimates of
global shortfalls range from US$1.0-1.7 billion a year*®,
US$23 billion a year** up to US$45 billion per years.

A separate estimate suggested that funding a
comprehensive marine protected areas system covering
20-30 per cent of the seas and oceans would cost US$5-19
billion a year*®. These shortfalls seem to represent massive
amounts of money, particularly in times of economic
downturn, until they are compared with the annual value

of total goods and services provided by protected areas,
which are estimated to be between US$4,400 and
US$5,200 billion, depending on the level of resource

use permitted within protected areas*’.

This gap in funding is currently not being addressed. An
analysis of government funding of protected areas in over
fifty countries carried out in 2008 suggested that financial
support is generally declining, despite commitments
made to the CBD PoWPA*®8, For the role of protected
areas in mitigating and adapting to climate change laid
out in this report to be realised, this shortfall will have

to be confronted. The alternative is to forego the huge
contribution that systems of protected areas could make
to address climate impacts, and that may result in even
more costly measures having to be taken at a later stage.

New opportunities

Climate change incentive mechanisms open up a number
of new opportunities that should be factored into national
planning and financing. Protected areas should be included
as a key component of national REDD and other land use
strategies, and ecological gap analyses should be used to
help identify priority investments from a climate perspective.
Countries should explore opportunities to include “other”
sequestration mechanisms, such as the management of
peat, freshwater, grasslands, marine and soil carbon stores
as part of mitigation action, and specifically to address

the opportunities to invest in the maintenance of essential
ecosystem services that will be vital to effective climate
change adaptation.



Valley of baobab trees, Madagascar © Nigel Dudley

CASE STUDY

Sequestering Carbon by Enhancing PA
Management Effectiveness:
A Case Study from Tanzania

Work commissioned by the Government of Tanzania
with funding from UNDP-GEF has shown that the
Eastern Arc Mountains constitute an important carbon
reservoir. The study calculated that 151.7 million t C is
stored in the Mountains, 60 per cent of this amount in
existing forest reserves. Deforestation has resulted in
the loss of around 34 million t C in the past 20 years -
primarily in unprotected forests and woodlands. The
study further calculated that disturbed forest stores
around 85 t C per hectare, whereas undisturbed forest

stores between 100 and 400 t per ha (mean 306 t per ha).

These findings have been used to leverage funding
from the International Climate Initiative to strengthen
management in three new nature reserves that have
been established. The baseline carbon estimate for
these reserves is in the region of 18.25 million t, but
is declining as forests continue to be degraded. With
implementation of a stronger management system,
the forests will sequester an additional 5.5 million

t C through the regrowth of degraded forest areas,

resulting in an overall storage of around 23.8 million t C.

Source: Neil Burgess, UNDP

Various climate-related initiatives both market and non-

market, should be considered to support financially the

creation and management of protected areas, including:

¢ Regulated international market for bio-carbon offsets

¢ \oluntary international market for bio-carbon offsets

e Voluntary payment for ecosystem services (PES) for
watershed protection

¢ Voluntary households environmental offsets

e GEF payments for global biodiversity conservation

¢ \oluntary international business biodiversity offsets

e Regulated international business biodiversity offsets*®®

In addition to the development of funding relating to

ecosystem services, economic measures should be

put in place to:

1. Remove environmentally perverse subsidies to sectors
such as agriculture, fisheries, and energy that promote
development without factoring in environmental
externalities

2. Implement appropriate pricing policies for natural
resources

3. Establish mechanisms to reduce nutrient releases and
promote carbon uptake

4. Apply fees, taxes, levees, and tariffs to discourage
activities that degrade ecosystem services®®
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The use of protected areas as tools
to strengthen REDD schemes

KEY MESSAGES

Protected areas have the potential to be an important building block of national
REDD strategies. Protected areas have proven to be powerful vehicles for
reducing deforestation and forest degradation where effectively managed.

New protected areas may directly reduce emissions from land use change

and therefore be eligible under some proposed REDD crediting mechanisms
within the context of national programmes that address potential emissions
leakages. Beyond reducing forest loss and degradation, such areas would
secure ecosystem services vital to climate change adaptation and safeguard
threatened species (REDD Plus).

Yasuni National Park, Ecuador © Nigel Dudley



Background

Forests, and possibly other habitats, contained within
protected areas offer important potential for “reducing
emissions from deforestation and forest degradation”
(REDD). Methods to measure and verify reductions
resulting from changes in land-use and management are
currently being developed under the UNFCCC*. Many
institutions already assume that protected areas will be a
part of REDD®% and the need for a global network of forest
protected areas has been identified under the CBD%%7, which
is also now explicitly investigating the potential synergies
between protected areas and carbon sequestration and
storage. Most discussions about REDD focus on avoiding
forest loss in multiple-use landscapes, but forests in
protected areas also offer important options in conjunction
with commercial or community forest management outside
those areas. It is also possible that maintenance of carbon
stored in other ecosystems, such as grasslands, peatlands,
and wetlands, could be eligible for funding under REDD-
type mechanisms®%,

The major policy negotiations currently underway

envision the establishment of reference emissions levels
and monitoring, reporting and verification systems on a
nationwide basis. National governments would therefore
have to negotiate a scientifically-defensible reference
emission level from deforestation and forest degradation,
and reduce emissions below that level in order to receive
compensation through REDD mechanisms. Existing

forest conservation efforts, including protected areas and
indigenous and community conserved areas, that have
reduced reference deforestation levels, need to be taken
into account when establishing national REDD programmes
so as not to penalise these efforts. Compensation may
occur within a system of nationally appropriate mitigation
actions (NAMAs) with relatively flexible accounting
standards and supported through fund-based mechanisms;
or under a market-based approach that would be financed
by private sector investors seeking more precisely-
measured emissions reductions.

As of this writing, initial plans to make REDD incentive

only available to high emitting countries that have
undertaken deep cuts seems to be giving way to inclusion
of the full Bali Action Plan’s definition of REDD (i.e. inclusion
of conservation of standing forests and enhancement of
carbon stocks or “REDD Plus”). There is also discussion
about the need for REDD to recognise the efforts and cater
to the needs of countries that have already invested in
conservation, either through the establishment and

* Under the UNFCCC Kyoto Process Clean Development

Mechanism (CDM), only afforestation and reforestation projects
are eligible to be used as offsets, meaning that protection of
existing forests fall outside the mechanism. However, this could
change. Agreement was reached at the 13th UNFCC Conference
of Parties (COP), in Bali Indonesia in 2007, to develop a mechanism
to compensate reduced emissions from avoided deforestation

and degradation in the replacement to Kyoto. The details of what
REDD will mean in practise are still to be worked out. To date other
natural carbon stores, such as peat, some freshwaters and marine
ecosystems such as seagrass beds will not fall under REDD,
although in theory they might do so in the future.
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effective management of protected areas or other
means, and historically have had low emissions levels
from deforestation and forest degradation as a result.
This is important so as to avoid creating perverse
incentives for conservation.

Governments will ultimately choose how to reduce
emissions, and will design the internal incentive and
policy mechanisms to reduce emissions from land use
change and forestry. Strong international support exists
for the development of social safeguard policies and
other guidelines to ensure broad stakeholder consultations
and programme designs that avoid adverse effects,
particularly on local and indigenous people. Depending
on national REDD implementation strategies adopted,
project-based approaches may continue as a good way
of addressing local drivers of forest loss and insuring
accountability and equity of REDD strategies. National
baselines will help insure against leakage that may occur
in any individual project; wide participation in REDD
initiatives from among forested developing countries will
guard against international displacement of deforestation
(international leakage).

Pros and cons of REDD

The resources needed to effectively implement REDD
throughout the developing countries are substantial: figures
of up to US$55 billion a year have been suggested®®
although there are major differences in predictions about
both the potential for reducing deforestation through
financial incentives and the likely money available. The
Stern report®® suggests that US$10 billion/year would be
needed to implement REDD mechanisms. REDD has the
potential to address several critical issues within a single
mechanism: mitigation of climate change, reduced land
degradation, improved biodiversity conservation, increased
human well-being and poverty alleviation. Institutions such
as the World Bank and the United Nations are investing

in REDD projects, which will require capacity building and
continuous, predictable and long-term funding.

However there will be challenges for protected areas in
implementing REDD in overall forest policy. Most REDD
funding is expected to go to both countries and to regions
within countries that are currently experiencing the

highest rates of deforestation. While interventions in high
deforestation areas might stem forest loss locally, such
REDD activities may have the perverse effect of placing
renewed pressure on the protected areas estate, which
may not in fact be well protected. REDD policies must take
into account the need to fortify protected areas against
potential incursions due to the implementation of REDD
elsewhere. Similarly, REDD incentives focused on the most
carbon-rich forest ecosystems may devalue other habitats,
such as wetlands and grasslands, which are also crucial
for biodiversity and which may provide other significant
ecosystem services. REDD schemes should incorporate
biodiversity safeguards and be part of a broader national
land-use planning process that takes into account the
needs of people and wildlife as it optimizes land-based
carbon sequestration.
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Amazon rainforest, Loreto region, Peru © Brent Stirton/Getty Images

Protected areas offer substantial additional advantages
over most other land management systems in terms

of permanence, in that by their nature they have been

set aside for the long-term maintenance of natural
habitats. Most good protected areas should have agreed
management policies and governance arrangements and
will usually also often have baseline data and monitoring
systems in place, at least at some level, which could aid
the development of national carbon inventories. Protected
area monitoring could also feed into national baseline and
monitoring efforts.

At the same time, illegal logging and other threats are
leading to forest degradation in many established protected
areas under weak management. The improvement of
management effectiveness in these protected areas could
reduce forest degradation and enhance forest sequestration
of carbon. Much destructive forest loss and degradation

is illegal, including within protected areas, and there is
reason to think that many of the countries undergoing

rapid deforestation do not have the governance systems

to address this problem’''. REDD investments in areas that
are later deforested are simply wasted and are also likely to
undermine confidence and thus hamper future opportunities
to use such a mechanism. However, this is true for any
ecosystem management and there is an assumption that
one important use of REDD funding in protected areas
would be to address illegal logging issues.

At the sub national level mechanisms are needed to
account for accidental forest loss, for instance through
extreme wind, fire or disease (that may in itself be caused
indirectly by climate change); this might be achieved by
“pooling” several areas. In general, these stochastic events
would not be large enough to effect national targets for
emissions reductions, but in some cases (such as El Nifio
caused changes in fire regimes) they may be significant
enough to warrant pooling among several countries.

More generally, some analysts fear that badly managed
REDD projects will increase pressure on poor communities
in terms of security of land tenure and access to
resources®'?513; a substantial proportion of forest loss

is due to the actions of poor farmers and subsistence
gatherers who will be left with few other options if these
resources are locked up. These problems could encourage
investors to put their REDD money into the safest options,
which are usually not those forests facing the most acute
problems, although mechanisms are being discussed to
address this loophole.

Some activist groups and indigenous peoples’
organisations have already stated opposition to REDD
on the basis that it will rely on sacrifices made by the
poorest people rather than cutting energy and fossil fuel
consumption by the world’s rich. These questions require
strong social safeguards®'4%'® such as those already



Table 10: Comparison of elements in the WWF Meta-standard framework for carbon projects with
likely conditions in protected areas

Issue Details Protected area implications

Carbon Additionality REDD funding should only usually be applicable to new protected areas in areas where

accounting forests are at risk or to protected areas where independent assessment shows clearly
that vegetation is being lost or degraded and where additional resources could reduce
this.

Leakage Analysis will be needed to ensure that establishment of a protected area does not
simply move forest loss elsewhere, i.e. that any loss of resources to local communities
is adequately compensated e.g. by establishment of timber plantations or other
renewable energy sources.

Permanence Protected areas aim to protect native vegetation in perpetuity