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IUCN PROTECTED AREA DEFINITION, MANAGEMENT CATEGORIES AND
IUCN GOVERNANCE TYPES

V IUCN DEFINES A PROTED AREA AS:
A clearly defined geographical space, recognised, dedicated and managed, through legal
or other effective means, to achieve the lagegm conservation of nature with
associated ecosystem services and cultural values.

The definition is expanded by six management categories VI Protected areas with sustainable use of natural

(one with a sukdivision), summarized below. resources: Areas which conserve ecosystems, together

la Strict nature reserveStrictly protected for biodiversity and with associated cultural values and traditional natural
also possibly geological/ geomorphological features, resource management systems. Generally large, mainly in
where human visitation, use and impacts are controlled a natural condition, with a proportion under sustainable

and limited to ensure protection of the conservation natural resource management and where lavel non
values. industrial natural resource use compatible with nature
Ib Wilderness area:Usually large unmodified or slightly conservation is seen as one of the main aims.

modified areas, retaining their natural character and
influence, without permanent or significant human
habitation, protected and managed to preserve their
natural condition.

Il National park: Large natural or neamatural areas
protecting largescale ecological processes with

characteristic species and ecosystems, which also haverq management categories are applied with a typology of

environmentally and culturally compatible spiritual, -, emance typeg a description of who holds authority and
scientific, educational, recreational and visitor responsibility for the protected area.

opportunities.

Natural monument or featureAreas set aside to protect a

specific natural monument, which can be a landform, sea IUCN defines four governance types.

mount, marine cavern, geological feature such as a cave,Governance by governmentFederal or national ministry/

The category should be based around the primary
management objective(s), which should apply to at least
three-quarters of the protected areqthe 75 per cent rule.

or a living feature such as an ancient grove. agency in charge; sutmtional ministry/agency in charge;

IV Habitat/species management areaAreas to protect governmentdelegated management (e.g. to NGO)
particular species or habitats, where management reflects Shared governance Collaborative management (various
this priority. Many will need regular, active interventions degrees of influence); joint management (pluralist
to meet the needs of particular species or habitats, but management board; transboundary management (various
this is not a requirement of the category. levels across international borders)

V Protected landscape or seascap¥here the interaction of ~ Private governance By individual owner; by neprofit
people and nature over time has produced a distinct organisations (NGOs, universities, cooperatives); by for
character with significant ecological, biological, cultural profit organsations (individuals or corporate)
and scenic value: and where safeguarding the integrity of Governance by indigenous peoples and local communities
this interaction is vital to protecting and sustaining the LYRAISy2dza LIS2LX SaQ 02y aSNBSR
area and its associated nature conservation and other community conserved areas declared and run by local
values. communities

For more information on the IUCN definition, categories and governance type see the @0@elines for applying protected
area management categoriewhich can be downloaded at: www.iucn.org/pa_categories
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managers. Involving collaboration among specialist practitioners dedicated to supporting better implementation in

the field, they distil learning and advice drawn from across IUCN. Applied in the field, they are building institutional
and individual capacity to manage protected area systems effectively, equitably and sustainably, and to cope with

the myriad of challenges faced in practice. They also assist national governments, protected area agencies,
nongovernmental organisations, communities and private sector partners to meet their commitments and goals,
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A full set of guidelines is available at: www.iucn.org/pa_guidelines
Complementary resources are available at: www.cbd.int/protected/tools/
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PARKS is published to strengthen international collaboration in protected area development and

management by:

1 exchanging information on practical management issues, especially learning from case studies of
applied ideas;

1 serving as a global forum for discussing new and emerging issues that relate to protected areas;

1 promoting understanding of the values and benefits derived from protected areas to communities,
visitors, business etc;

1 ensuring that protected areas fulfill their primary role in nature conservation while addressing
critical issues such as ecologically sustainable development, social justice and climate change
adaptation and mitigation;

1 changing and improving protected area support and behaviour through use of information provided

in the journal; and
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ABSTRACT

The IUCN World Parks Congress is a once in a decade event that has traditionally been a major forum for
advancing global protected area policy and practice. The Congress this November in Sydney Australia will
be run along eight streams; addressing biodiversity, climate change, health, ecosystem services,
development, governance, indigenous peoples issues and youth; crossutting themes address marine
issues, capacity building, World Heritage and a New Social Compact. In the following extended editorial,
the organisers of the various streams lay out their aims and hopes for the 2014 Congress.

Key words World Parks Congress, climate change, health, governance, indigenous peoples issues, youth; marine
issues, capacity building, protected areas

developments in policy. The Congresses stand out as a
series of mi |l estones in the
protected area system (Phillips, 2003).

INTRODUCTION

The IUCN World Parks Congress (WPC), convened by
resolution of the IUCN World Conservation Congress,
has long been recognized as a harbinger of change: a

dev

unique, once-in-a-decade meeting in which protected
area professionals come together to share practice,
discuss policy and meet people from very different parts
of the world, who are working towards a common goal
and often face similar professional challenges.
Importantly, each WPC has also created or reflected a
groundswell of change; introducing new ideas, launching
new commitments and signalling important

In 2003 , the 5t WPC in Durban effectively created the
bulk of the text of the Convention on Biological
Di ver si t yRraramm€ BfDWork on Protected
Areas (POWPA) (CBD, 2004), which remains a
touchstone and key strategy for protected area
development. But the Durban meeting also saw other
very significant policy shifts: it withessed the emergence
into the mainstream of a more people-centred and

10.2305/IUCN.CH.2014.PARXSL.TS.en
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Uatuma Biological Reserve is part of the Amazon Region Protected Areas (ARPA) @Y8WRicardo Lisboa

community -based approach to protected area
establishment, management and governance,
particularly  involving indigenous peoples, local

communities and ethnic minorities. It occurred during a
period when discussion about the IUCN definition of a
protected area was just beginning, leading eventually to a
new definition five years later. That Congress also
marked the start of a decadelong debate with the
extractive industry sector, which initially proved hugely
controversial amongst IUCN members.

But there were also many things that did not get much
attention in Durban. Climate change occupied one small
session at the Congress. Discussion of ecosystem services
was virtually confined to the role of protected areas in
providing high quality water. Young people introduced
the Congress through traditional South African dance but
there was little focus on engagement with youth during
the subsequent discussions. The question of wildlife
crime was scarcely mentioned.

By their nature, global policies quickly become dated, as
we | earn more and as
preoccupations quickly fade away and new issues emerge
into the mainstream. The CBD POWPA is now a decade
old and while continuing to set the agenda for the
effective management of protected area systems, cannot
reflect all the emerging issues of importance to protected
areas; the phrase 6cli mate
5,000 word document for example, limited to a concern
with integrating considerations of climate change into
planning. Recognition of a much broader range of issues
is reflected in the Strategic Plan for Biodiversity 2011-
2020 agreed at the 10" Conference of the Parties to the
CBD in Nagoya, Japan in 2010 (CBD, 2010) where a new

PARKS VOL 20.1 MARCH 2014
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target for protected areas is juxtaposed with targets for
many other critical issues for biodiversity conservation
and sustainable development. Aichi Target 11 on
Protected ABye@26, atrleast H7er cefit of
terrestrial and inland water areas and 10 per cent of
coastal and marine areas, especially areas of particular
importance for biodiversity and ecosystem services, are
conserved through effectively and equitably managed,
ecologically representative and well -connected systems
of protected areas and other effective area-based
conservation measures, and integrated into the wider
landscape and seascap® . The Nagoya
substantially increased the target for area under
protection and requires responses that go far beyond
spatial coverage.

Later this year another of these important milestones will
take place; the IUCN WPC 2014 in Sydney, Australid. It
will, once again, celebrate achievements of the past
decade, highlight areas of policy and practice that have
emerged as priorities over the last few years, seek
consensus on divisive issues and launch a range of new

E)ubliga?loshs, tocolg &hd goﬁacy initié’ti\(/aess.t erdayos

Wi t h i t s Patkd) epeople, Planet:
s o | u t, theoQorg@ss aims to:

inspiring

Find better and fairer ways to conserve natural and

c h £ Gvergty {rypiving gayermments, bysipesses

and citizens in establishing and managing parks 2;
Inspire people around the world and across
generations to reconnect with nature; and
f Demonstrate
challenges such as climate change, health, food and
water security.
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Most importantly, it will position protected areas firmly
within the broader goals of sustainable development and
community well -being through the next decade and
beyond. The ambitions of the Congress will be to
accelerate implementation of the important unfinished
business created in Durban and to embrace innovative
and transformative approaches that address new
challenges in the decades to come. This statement will be
agreed in Sydney and published as thePromise of
Sydney , offering a broad constituency the opportunity
to make their own promise of commitments both during
and after the Congress towards achieving the outcomes.

The eight streams of the Congress, and some important
cross cutting themes, provide a guide to the range of
issues preoccupying protected area practitioners at the
moment. We believe that the discussions in Sydney will
be critical in setting priorities for protected area
agencies, managers and supporters for the coming
decade. But the Congress itself is only a single meeting,
and the majority of people involved in protected areas
will not be able to attend. Discussions before and after
the week in Sydney will help shape thinking: events such
as the Asia Parks Congress in Sendai, Japan and the!9
Pacific Island Conference on Nature Conservation and
Protected Areas in Suva, Fiji, both in late 2013, are
examples. In order to facilitate as broad a discussion as
possible in the lead up to the Congress, we outline the
themes of the Congress below, and highlight preliminary
thoughts about policy messages, aims and outcomes.

REACHING CONSERVATGDALS

In the decade since the last WPC, the science of
conservation has advanced rapidly, but so too have the
pressures on protected areas and the requirements for a
scaling up of responses. Critics have claimed that
protected areas are not the most effective tool for
conservation, citing their limited size and relative
isolation and proposing instead less well-defined
approaches for ecosystem management, regulations and
best practices. There have been a number of responses to
the critique of protected areas. The IUCN WCPA has
been working with the Species Survival Commission
(SSC) to build up long-term data on the survival of
species inside and outside protected areas, to show the
efficacy of protected areas as a tool and to work out the
circumstances that can lead to success or failure within
protected area strategies. Concurrently, WCPA and SSC
have also been working together on the development and
standardisation of key biodiversity areas as a tool to
identify the sites contributing significantly to the global
persistence of biodiversity. The stream will also address
many of the key challenges facing protected area

managers including alien invasive species, wildlife crime
and the recent explosion of poaching. Responses
including evaluation and enhancement of management
effectiveness, connectivity conservation and the IUCN
Green List of Protected Areas will be examined. Progress
with establishment of formal, privately and indigenous
and community conserved areas will be analysed,
reviewed and gaps identified. More broadly, a more
complete integration of conservation science and
protected area management is recognized as being an
important priority.

Key policy aims for and beyond the IUCN WPC

2014: Through t he CBD, t he
agreed on an enlightened plan for halting biodiversity
loss, made real by agreement on the 20 Aichi Targets.
The O6Reaching Conservation
will be a global discussion on how to fully use protected
areas to meet the Aichi Targets, in particular Target 11.
2014 is a pivotal year to focus global attention on
protected areas in achieving conservation goals, halting
biodiversity loss, and creating connected ecosystems that
are best able to adapt to global stresses, while providing
benefits for people. There will be a focus on marine,
freshwater and terrestrial systems.

The main outcome of OReachi
be commitments to accelerate achievement of Aichi
Target 11 and to facilitate achievement of the Strategic
Plan for Biodiversity. Innovative methods to achieve
systems of protected areas that reach all of the elements
of Target 11, to celebrate, inspire and replicate success in
implementation, and to counter the progressive
downgrading of protected areas in a number of countries
will be at the heart of the discussion. The Congress
will launch and encourage application of a new standard
for the effective and equitable management and
governance of protected areas (the IUCN Green List of
Protected Areas) and present for final review a new
standard for the identification of sites contributing
significantly to the global persistence of biodiversity (Key
Biodiversity Areas). The stream will provide an in -depth
focus on assessing biodiversity outcomes, dealing with
the global poaching crisis, ensuring ecological
connectivity and many other current challenges.

The stream will conclude with a look at the future. If the

Aichi Targets are meant to be interim targets for 2020,

what should the ultimate targets for nature conservation

look like? What does a truly sustainable protected planet
look like? What science is available to inform this
question? There is a need to start thinking now about a
future beyond the Aichi Targets.
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Skaftafellsjokull, in the Skaftafell National Park, like all Iceland's glaciers is receding due to climate change. Scpptigts
that all Iceland's glaciers will have disappeared within 100 years © Global Warming Images /- \&abn

RESPONDING TO CLIMAOHANGE

Since 2003, climate change has come to occupy centre
stage in both development and conservation debates,
sometimes threatening to eclipse more immediate
problems for protected area managers. Protected areas
are now viewed as a potential instrument for mitigating
climate change by securing carbonrich habitats in new
and enhanced protected areas and facilitating adaptation
through the provision of ecosystem services and cultural
benefits that enable society to cope. But at the same time
climate change is increasingly being viewed as a major
threat to protected areas, because plant and animal
ranges may shift outside the borders of the areas set
aside for their survival, by climate extremes adding to
everyday stress on the ecosystem and in some instances
because changing climate will virtually or completely
eliminate suitable habitat for some species or increase
the threat of invasive alien species. The spectre of ocean
acidification hangs over many coastal and marine
protected areas and predicted sealevel rise and
increased intensity of storm surges may inundate
vulnerable habitats. Immediate priorities at a field level
include developing better guidance for protected area
agencies and their staff on how to manage in the face of
climate change, including options for ecosystem-based
mitigation and adaptation.

PARKS VOL 20.1 MARCH 2014

At a wider policy level there is an urgent need to build an
understanding amongst governments and industry about
the critical role that protected area systems can play in
climate change response strategies, following integrated
and landscape approaches. Adaptation actions have been
developed by people and societies through history
with different levels of success, and the promotion of
culturally diverse approaches enhances adaptive capacity
to face climate change impacts. However, adaptation is
not possible where impacts go beyond the resilience
capacity of ecosystems and societies, and need for
transformative change is being increasingly recognized.

Key policy aims for and beyond the IUCN WPC

2014: This stream will position protected areas in
relation to climate change policy discussions and
solutions. The stream Wi

understanding and acceptance that climate change is
already affecting ecosystems and protected areas through
altered water supplies, habitats, infrastructure, and
subsistence activities of communities and will enhance
protected area managersbo

and cope with these changes. A major goal of the
Congress is the implementation of an integrated and
dynamic network of healthy, well-managed protected
areas that anticipates climate and ecosystem change, and

abi
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that contributes to the solutions that the world needs to
face up to this crisis, such as reducing human
vulnerability to disasters.

IMPROVING HEALTH AND WEBEING

One major new strand of protected area policy and
practice that has emerged in the last decade is a more
comprehensive understanding of the wide variety of
health benefits of protected areas.

Previous links between health benefits of parks and
protected areas tended to focus on ecosystem services
such as providing medicines and fresh water. The 2010
International Healthy Parks Healthy People Congress in
Melbourne, Australia, launched a movement that has
started to spread around the world. The recent advent of
the Healthy Parks Healthy People approach has
established broader understanding of the diverse health
benefits of nature. These include regulating disease,
climate, floods and pollination, as well as the bio-cultural
benefits of nature and nature experience in delivering
physical, mental, and spiritual health, cultural heritage
and diversity, supporting livelihoods, and fostering social
well-being to sustain life. As a philosophy and an
emerging community of practice for parks and protected
areddsal thy Par ks Heal t hy
devel oped and
wil dl ands ali ke based
proposition that parks and protected areas provide
ecosystem services that are vital for sustaining all life. At
its essence Healthy Parks Healthy People addresses the
interconnection of people and parks (ecosystems) for
health co-benefits.

In 2012, human well-being ranked second among the top
themes by percentage distribution of resolutions at the
IUCN World Conservation Congress. Among the
resolutions, a Healthy Parks Healthy People motion was

passed unani mously,
protect the earthos
and peopled  a todprorfiote the benefits of enhancing

healthy ecosystems and human health and well-being
synergistically o . Thi s emerging
nature for its life -sustaining role in promoting health and
well-being is also evident in the formation of new
alliances to address Aichi Biodiversity Targets. In 2012
and 2013, the World Health Organization and the
Secretariat of the CBD joined forces to run regionally-
based biodiversity and health capacity-development
workshops, and in 2014 they are leading the
development of a new, authoritative, interdisciplinary
state of knowledge review on the inter-linkages between
human health and biodiversity (and related ecosystem
services) in the context of the post2015 development

agenda. This technical volume will be widely distributed
in the international community and across different
sectors, including the WPC, just after its launch at the
Conference of the Parties to the CBD in South Korea in
October, 2014.

The o6l mproving Healntghd
WPC is expected to further support the value of parks
and protected areas in contributing to Aichi Biodiversity
Target 11, and place increasing emphasis on the
importance of activities that support achievement of
Target 14, given the contribution of parks and protected
areas to human health, well-being, and livelihoods. The
stream will further build on the Healthy Parks Healthy
People movement by sharing scientific knowledge and
traditional knowledge on the health benefits i mental,
physical, social, economic and spiritual 7 of nature. It
will also identify knowledge gaps in research, highlight
practical experiences, generate useful key policy
messages and bring together sectors for collaborative,
inspiring solutions.

Key policy aims for and beyond the IUCN WPC
2014: This stream will further harness support for the
global movement involving protected areas and health

26!y, fesultings ig goRcgrieq globalpactipng to sustain

d e M enlcd idn g0 gc auuPFBigGiRd @rgag and improve the health of individuals
o nand camgunities appung e worlda A signifigant gegult

of the stream will be the 2 International Healthy Parks
Healthy People Congress and XPO in Atlanta, USA in
July 2015.

The stream will also further contribute to the Healthy
Parks Healthy People global research agenda by
bolstering the body of evidence and influencing key
policy directions of global and regional authorities, such
as the CBD and the World Health Assembly. With the
support of these authorities, the Healthy People Healthy

r e c to mmB&PRIE;aRPEPach wilk b g guidigg factpr in advancing the
t woatunmo s developmert pf releyppt Sugtainakie; Development Goals.

The Congress will be an opportunity to launch a draft
and consult on the IUCN Healthy Parks Healthy People

c o PeskRractice Byidelines, which,will pg finalised in 2015

and launched at the 2d International Healthy Parks
Healthy People Congress and XPO.

SUPPORTING HUMANHIF

The last ten years has seen an explosion of interest in the
wider benefits of protected areas, from links with faith
groups and sacred natural sites to the role of parks in
stabilising soils and protecting coastlines. IUCN has
identified three benefits as especially critical: disaster
risk reduction, provision of freshwater and contributions
to the maintenance of food security. Each has multiple

PARKS VOL 20.1 MARCH 2014
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The fish market in Pasar Sapowatu, Wakatobi island Kaledupa. Wakatobi Marine National Park, Southeast Sulawesi, Indonesia
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facets. Natural ecosystems in protected areas can help
mitigate natural disasters by stabilising soils, protecting
coastlines, providing spillover for floods and preventing
avalanches and landslip. Forests and natural wetlands
help to supply downstream communities with pure
water. Marine protected areas maintain fish stocks and
terrestrial reserves preserve the crop wild relatives
critical for agricultural breeding programmes. Since
Durban, not only have the benefits been recognized but
there have been increasing efforts to quantify these and
feed their economic values back into protected area
management. The Economics of Ecosystems and
Biodiversity (TEEB) studies have provided a baseline of
information, and a variety of tools for measuring values
in situ are starting to emerge, some working with local
communities to agree key costs and benefits. Priorities
now include helping managers, who are often trained
principally as biologists, to understand and manage for
multiple benefits, as increasingly demanded by
governments and other stakeholders. Getting proper
recognition for these wider values is also still a challenge
amongst state governments and other beneficiaries of
these ecosystem services; most governments gain an
order of magnitude or more from their protected areas in
terms of benefits than they invest, yet even the limited
funding available continues to decline in many countries.

Key policy aims for and beyond the IUCN WPC
2014: As an outcome of the Congress, this stream

expects that people and institutions will perceive and
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understand protected areas in a wider sense and at the
scale of landscapes, providing basic physical services
such as food and wild living resources, water, and
disaster risk reduction functions. The stream will aim for
the adoption of compelling evidence on the role of
protected areas for disaster risk reduction in global
policy (Hyogo Framework for Action 2), as well as
national policies and local practices. It will also assert
and reinforce the role of protected areas in food and
water and the management of genetic resources and
tailor these perspectives for introduction into national
and international policy.

RECONCILING DEVELERWM CHALLENGES

Sustainable development is about increasing human
well-being without compromising nature or future
development prospects. While governments struggle to
maintain food and water security, and ensure jobs and
sustainable livelihoods, they are often faced with hard
choices and tradeoffs. Nature-based solutions can help
the world deal with some of the challenges of the
21st Century and protected areas deliver significant
environmental, social and economic benefits to society,
for instance the freshwater supply of major cities. The
stream will focus on the intersection between protected
areas, and the many development goals and challenges
facing national governments. The mission of the United
Nations Development Programme (UNDP), and the
Worl d Bank, t he worl doés
institution, is to support countries to achieve sustainable

|l argest
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development, while maintaining key ecosystem services
and promoting climate resilient natural and human
communities. The stream involving UNDP, World Bank,
Conservation International
Biodiversity Programme presents solutions and tools on
how protected areas can be integrated in development
planning and economic decision-making, and provides
sector-specific experience and guidance in managing the
intersection between protected areas and development.
There is a need to make protected areas part of the
economy, and to place protected areas within national
development strategies and frameworks. There is a need
to transform how the world measures and accounts for
development and to change the businessas-usual
trajectory. The stream will discuss important steps to
develop a better understanding of and provide the means
for wider benefits that protected area systems bring to
societies and development.

Key policy aims for and beyond the IUCN WPC

2014: This stream will deliver guidance, aimed at

protected area practitioners and planners, as well as
managers and policy makers of productive sectors and
development, on how protected areas can be designed,
managed and utilised to achieve development goals and
meet development challenges. It will also disseminate
cases where protected areas have been intimately
embedded within development plans, natural capital

not free of controversy, with some analysts believing that
they do not contain sufficient safeguards against
degradation and others saying this is also true of
goverhment prad¢@ds aredd, uhe imoversest is gathering
speed and the ICCA Consortium, recently established, is
providing global policy guidance. However, wider issues
of governance still remain under-developed. The
governance element of the CBD POWPA remains poorly
implemented compared with other parts of the
Programme, with many governments lagging behind in
applying good governance principles to existing or new
protected areas, or in recognising ICCAs, rights of
communities, or privately protected areas (PPAs). The
global policy focus on ICCAs needs to be complemented
by a focus on shared governance and PPAs; in the case of
the latter, countries like South Africa and Colombia have
shown the way by recognizing PPAs as another form of
bottom up conservation that can both fill important gaps
in national protected area systems and sometimes be
created faster than is possible with state systems. Aichi
Target 11 can only be realistically achieved with the
contribution of all the different governance types and
other effective area-based conservation measures.

Key policy aims for and beyond the IUCN WPC

2014: A first and crucial long-term impact of the
Governance stream will be a world where diversity and
quality of governance of protected areas and other

accounting, sectoral practices, poverty reduction effective areabased conservation measures, in full

strategies or other participatory mechanisms driving syneragy wi t h 6management effect
devel opment. A maj or c cefifops n eunderstand, actedh ipen ared imade asefd ® conservation.

will be the establishment of the National Biodiversity A second ambition will be to advance the governance

Strategies and Action Plans Forum, with an anticipated frontiers through substantial steps in understanding and

membership of over 2,500 participants from action and, therefore, to make sure that the concept and

biodiversity, protection, restoration, production and practice of effective and equitable governance influence
mainstreaming sectors. The stream will use this Forum policies beyond the conservation realm. Improved and

to disseminate lessons learned to be adopted in the more diverse governance can and should become one of
development of National Biodiversity Strategies and the pillars of the post-2015 development agenda.

Action Plans in more than 140 countries, and being Drawing from the experience of protected areas, wellt

recognized and adopted by all stakeholders including governed landscapes and seascapes will thus develop as

relevant civil society and private sector partners around 6model s for sustainable | ivingbd.

the world.

ENHANCING DIVERSAND QUALITY OF

GOVERNANCE

Two trends emerged directly from the WPC 2003 and
associated actions: the increasing recognition of
indigenous peoplesd and
and areas (ICCAs) by governments and a rapid increase
in self-declared protected areas by indigenous peoples or
local communities, most notably in Australia where over
20 million hectares have been declared as Indigenous
Protected Areas in little more than a decade. While still

RESPECTING INDIGES@IND TRADITIONAL
KNOWLEDGE AND CULTURE

Several of the representatives of indigenous people came
to the WPC 2003 with the specific aim of eliminating
protected areas from their countries: two groups who

ecosystems, had drifted dangerously apart. People
wanting to eliminate any remaining blocks on
unrestrained development have been happy to encourage
such divisions. Hopefully in the years since Durban there
have been important steps taken towards healing the rifts

¢ o mnfrequéntlyywart the saee vesul, protection ioft natural e s
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bet ween some indigenous
area authorities, as demonstrated by an increased
number of collaboratively managed protected areas,
indigenous protected areas (Australia), self-declared
protected areas, officially recognized ICCAs and other
partnerships between local communities and protected
areas. Adoption of the UN Declaration on the Rights of
Indigenous Peoples; development of agreements such as
the Akwe Kon guidelines, facilitated by the CBD; better
understanding of issues of governance quality within
protected areas; and the wider application of Free, Prior
and Informed Consent, together helped to build
safeguards and new attitudes. But there is still a long way
to go in terms of developing and disseminating best
practice: governments who treat minorities badly are
unlikely to make an exception within their protected area
management. In particular, more case studies of
successful collaborations are needed to build skills and
confidence, and attitudes still need to change within
many government departments and NGOs.

Key policy aims for and beyond the IUCN WPC

2014: The stream aims to address the need to deliver on
-the-ground benefits to indigenous peoples and local
communities managing their landscapes, seascapes and
resources by highlighting the acceptance and recognition
of multiple, innovative and culturally -driven approaches
that contribute to conservation and livelihoods locally
and globally, and that will lead to increased
understanding, respect and support for the role of
traditional management systems in protected areas and
beyond. Securing longterm international funding
commitments and improving national and international
policies to support indigenous peoples and local
communities in  managing their landscapes and
seascapes will also be developed. A specific ambition is to
develop a capacitybuilding programme for indigenous
managers, including community exchange networks and
invigorating pathways to engage two-way learning
between scientists and traditional knowledge holders.

INSPIRING A NEW GIR¥H ION

For t he first ti me ever,
population lives in cities and the proportion continues to
grow. By 2030, it is estimated that 60 per cent of the
worl ddés population wildl
countries are spending more time indoors than in any
point in history and society has shifted towards
emphasizing safety over experience. A growing body of
empirical evidence demonstrates that deepening the
relationship with nature, by fostering and enabling direct
and meaningful experiences, has a positive impact on
every facet of our society.

PARKS VOL 20.1 MARCH 2014

p e o prodays young peaple (35 yearsrald ampdruederereptesedt

more than half of the worl
significant group of people, not just as the future
generation, but as a living and breathing force of great
potential here and now, whose voices must be heard,
stories told and experiences sha
Generationbd stream will l aunch
initiative to inspire a new generation to connect with

nature. The WPC will explore and share motivators,

experiences, best practise and stories related to:

dés po

9 Connecting a new generation: focusing on exciting
and inclusive ways to invite people who have not had
opportunities to engage with nature to connect with
nature in safe but transformative ways, engendering
respect and supporting action for nature and its
conservation among future generations.

f Investing in children: addressing school age children,
in particular, and the challenges of connecting them
with nature in a world where nature is increasingly
scarce, exploring the benefits of and examining
innovative ways in which children can be supported
to experience nature through exposure to parks; and

9 Empowering inspired young people: developing an
inspiring process and empowered forum for young
people to engage in collective actions, networking, ce
learning, experience-sharing, and capacity-building/
raising to inspire people across all generations of the
broader public to connect and engage for Parks,
People and Planet.

Key policy aims for and beyond the IUCN WPC

2014: A renewed and enhanced focus on connecting
young people with nature as a key global priority for
addressing the underlying causes of biodiversity loss
(Strategic Goal A of the CBD Strategic Plan 20142020

and Aichi Target 1) and building support for protected

areas (Aichi Target 11)The stream will launch a global
initiative to inspire a new generation to connect with

nature by bringing together key partners i young people,
park agencies, conservation organizations, corporate and
social leaders that share an interest in supporting a new

generationbés discovery, |l ove anc

t Tinee streama Wild also supportotiie growtheof awdgnarhia 6 s

alliance of young people across the world and its
initiatives will include: a new toolkit to support protected

| i v earea manager$ inetise. develepment &f strategied eawde | op e d

programmes to inspire a new generation to connect with

natur e; a Young Peoplesd Media (
solutions for sharing young p
experiences, opensource capacity-building workshops,

on-the.gr ound projects and a Young

Parks, People and Planet. The stream will inspire and
empower young people to take actions for nature
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conservation and building leadership and engagement by
young people and through intergenerational partnerships
for protected areas.

MARINE PROTECTED ARE

The huge growth in protected areas during the latter half
of the 20t century was almost entirely on land, with
protection in the marine realm falling far behind. Oceans
and coasts face a wide range of threats, some of which
are similar to threats facing land ecosystems (e.g.
invasive alien species, pollution, habitat loss, exploration
for mineral resources) while some others are specific to
marine habitats (e.g., ocean acidification and warming,
land-based run-off, unsustainable and/or illegal fishing,
and dredging/sea dumping). Although the ocean is a
critical source of food and livelihoods for millions in
coastal communities, many fish stocks have collapsed, or
are collapsing. Cooperation with the fisheries sector to
ensure sustainability needs improvement and overfishing
and illegal fishing still remain major threats in many
marine areas. While several parts of the world have a
long history of proactive action in coastal and marine

Fijian men celebrating the creation of a new Marine Protected Area, Vanua Levu, Fiji © Brent Stirton / Getty Images

"

The coming decade is likely to be decisive in respect of
whether or not the world retains a series of vibrant
marine ecosystems or sees a worldwide collapse in
biodiversity and functionality. Because the sea is
traditionally and legally viewed as a commons, privately
protected areas are much less relevant than in terrestrial
environments. This means that policy priorities must
continue to focus on persuading those with decision-
making power i communities, nations and international
organizations i of the need for urgent and increasingly
ambitious action, and providing the tools and advice to
manage marine protected areas effectively under rapidly
changing conditions. The recent trend of establishing
very large marine protected areas (MPAs) that
encompass whole ecosystems, and communitybased
MPAs that support local livelihoods, are two approaches
that will help us meet our marine conservation goals.

Key policy aims for and beyond the IUCN WPC

2014: The ambition of the marine cross-cutting theme
will be to expand and strengthen management
effectiveness of existing MPAs and networks for the 21st

protection, even iconic si t eGenturyjThespeaificoucomes sougli willbgr e a t
Reef have been assessed as deteriorating, the result of  § Protect More: Achieving the target of conserving 10 per
cumulative effects from both global and local pressures. cent of coastal and marine areas around the world;

Barri et
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Parcs Gabon eco guard departs on a two week gaching patrol mission, Makokou, Gabon © WWZFanon / James Morgan

9 Involve More: Connecting people and protected areas
by creating a Global Protected Area Network for
future generations;

1 Invest More: Appreciating ocean wealth by
recognizing the true value of marine resources.

These ambitions will build on and complement the

outcomes of the Third International Marine Protected

Areas Congress (IMPAC3), connecting terrestrial, coastal
and marine protected areas into an effective global
network of people and places.

CAPACITY DEVELOPMENT

The pace at which new protected areas have been
established has often outstripped the ability to manage
them effectively; there are simply not enough well-
trained staff available, particularly as management needs
and priorities are changin
a long history of providing technical advice, through its
Best Practice Protected Area Guidelines series, provision
of experts and individualized training sessions, but it is
generally recognized that this is no longer sufficient.
Field rangers in particular often miss out on training,
through lack of basic educational opportunities in many
countries, inability to read English, French or Spanish
and lack of access to materials. IUCN has been working
to fill this gap, through development of online training
materials based around minimum competency
standards, by developing an accreditation system for
courses offered on protected areas in tertiary educational
establishments and through focused courses and
teaching. There remain many gaps and priorities in order
to ensure that the curriculum is comprehensive and is

PARKS VOL 20.1 MARCH 2014

adopted by the premier education and training
institutions and authorities for a new generation of
qualified and competent professionals.

Key policy aims for and beyond the IUCN WPC

2014: This cross-cutting theme will promote a new

approach for capacity development containing three

broad components which will form the basis of the

Congress outcome: (i) the development of standards for
education and training of protected area professionals

and higher level government decision-makers; (ii) the

production of learning resources and knowledge

products such as books, Best Practice Protected Area
Guidelines, technical briefs, electronic-learning modules,

and the development of tools to support achievement of

competent professionals; and (iii) a Global Partnership

for Professionalising Protected Areas Management based

0g gompelepcy-hpgeq currigulym Qe LOURRRS B e 4 s

development and promotion of guidelines for the
certification of core competences and a body of
knowledge that codifies how to achieve competence.
Activities promoted by the streams to build capacity at
the societal, organisational and individual levels will
continue well beyond the Congress as part of the
implementation of this partnership.

WORLD HERITAGE

As t he of ficial Advisory

Heritage Convention, IUCN has for many years provided
technical advice with respect to natural World Heritage

sites, organizing evaluations of nominated sites,
undertaking reactive monitoring missions for sites facing

challenges, and providing a range of support to UNESCO

Body
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and to individual site managers. The task keeps growing
as more sites are added to the list, and as the World
Heritage Committee grows in political importance (and
as a result becomes increasingly politicised itself). World
Heritage Sites, which cover more than 10 per cent of the
area of all protected areas globally, also need to change
their role to provide leadership to global efforts on
protected areas. Another major aim is to bring natural
World Heritage closer, philosophically and in practice, to
the conservation of the larger number of cultural sites on
the World Heritage list. Both face similar challenges in
terms of development, the need to maintain naturalness
or authenticity, and their key role in educating and
inspiring present and future generations about our
common heritage.

Key policy aims for and beyond the IUCN WPC

2014: The World Heritage cross-cutting theme will
create conditions for all natural World Heritage sites to
fulfil their leadership role in demonstrating best practice
for protected area management. This will be made
possible by enabling better capacity within State actors,
increasing commitment by all partners i including key
threat sectors such as the extractive industry, and
encouraging more international support for World
Heritage performance, such as funding of community-
based management. Another major part of this impact
will be the raised profile of the World Heritage
Convention in civil society and the conservation
community and better understanding of its unique
leverage on key issues affecting protected areas. This also
implies increased commitment to recognize and respect
indigenous peopl ebs rights
particularly to ensure effective participation in site
nomination, management and monitoring.

Key policy aims for and beyond the IUCN WPC

2014: A process of speaking to each other and listening
to one another with a new sense of urgency is part of the
outcome of this cross-cutting theme. Professional
facilitators associated with each stream will convene
dialogues with delegates from diverse constituencies to
speak frankly about ethical, social, cultural, economic
and political relationships between humans and what is
required to find a shared commitment to address and
reverse the anthropogenic drivers of climate change and
biodiversity loss. Out of each dialogue, there will be
opportunities for projects, processes, and policies,
expressed as aNew Social Compact for Effective and
Just Conservation of Biological and Cultural Diversity
The New Social Compact will build on the foundation of
the Earth Charter, of Agenda 21 and the Durban Accord,
signalling a new era of a global commitment to saving the
planet now.

CONCLUSIONS

The results of large congresses are not all foreseeable.
Regardless of how much preparation is in place, the
results depend on the chemistry between individuals at
the time, who happens to talk together in corridors or
between meetings, who gets inspired, other global events
and circumstances of the day, and so on. The IUCN WPC
2014 will bring people and circumstances together to
prepare for a promising future, building on its
predecessors, and engaging with new issues and
partners. It will probe the experience of its many
participants and contributors to determine what is
innovative, inspiring and above all, promising for the
nexty decggle,r and what ekinglst of gemmitments gaed
partnerships will implement these new approaches. Its
outcome document, the Promise of Sydney will integrate
and describe the essential synergies of all of the streams

A NEW SOCIAL COMPACT FOR EFFECTIVE ANﬁd cross-cutting themes described in this paper, by the

JUST CONSERVATION

Finally, protected areas will only work, and continue to
work in the future, if they are supported by a broad range
of people; the pressures ranged against conservation are
too great for protected areas to survive in the hands of a
few enthusiasts. The New Social Compact process, to be
run throughout the Congress, will bring together people
from very different backgrounds to work together,
following a particular Congress theme, to agree some
common understanding about its values, challenges and
opportunities. An inspirational platform will be created
across the themes of the Congress where diverse rights
holders, stakeholders and interest groups are able to
enter into dialogue and commit to building solidarity in
human networks and a shared understanding of the
intrinsic and functional value of nature.

end of the Congress. It will not result in a new action

plan, but in new ways to accelerate implementation of
those approaches that work. It will inspire confidence

that the investment that the world has made in protected

areas will come to fruition in the decades ahead as the
world grapples with existing and new challenges. What
that means depends eventual
friends and collaborators, and their ability to engage the
participation of many actors from relevant sectors. IUCN

WCPA is looking for input on the themes identified, and

about other issues that may have been omitted,
understated or ignored. The floor is open for debate.

ENDNOTES

“www.worldparkscongress.org
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RESUMEN

El Congreso Mundial de Parques de la UICN, un evento que tiene lugar cada diez afos, ha sido tradicional-
mente un foro importante para el avance de las politicas globales de manejo y gestiéon de areas protegidas.
El Congreso que se celebrara en noviembre de este afio en Sydney, Australia, girara en torno a ocho corri-
entes: ciencia, cambio climatico, salud, servicios de los ecosistemas, desarrollo, gobernanza, pueblos
indigenas y jovenes; los temas transversales abordan cuestiones relacionadas con el medio marino, la
creacion de capacidades, el Patrimonio de la Humanidad y un nuevo pacto social. En el siguiente editorial
ampliado, los organizadores de las distintas corrientes trazan sus objetivos y esperanzas para el Congreso de
2014.

RESUME

Le Congrés mondial des Parcs est une manifestation décennale qui constitue traditionnellement un forum
majeur pour faire avancer les politiques mondiales sur les aires protégées. Le Congrés qui se déroulera en
novembre a Sydney, Australie, sera classé en huit thémes, dont le changement climatique, la santé, les ser-
vices écosystémiques, le développement, la gouvernance, le cas des peuples autochtones et des jeunes, et
des thémes transversaux portent sur des questions maritimes, le renforcement des capacités, le Patrimoine
Mondial et un nouveau pacte social. Dans I'éditorial suivant, les organisateurs des différents themes énon-
cent leurs objectifs et leurs espoirs pour le Congrés 2014.
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COMMUNITY INVOLVEMENT AND JOINT
OPERATIONS AID EFFECTIVERFDATHING
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ABSTRACT

The Ruvuma Elephant Project (REP) area is located in the United Republic of Tanzania and lies between
Selous Game Reserve in southern Tanzania and Niassa National Reserve in Mozambique. The area is
dominated by miombo woodland with a mosaic of different land uses. Unfortunately, this mosaic of wildlife,
forests, people with a variety of often competing land uses, as well as the presence of an international
border close by, helps make it one of the worst impacted areas in Africa in terms of elephant poaching for
the ivory trade. Despite the recent resurgence of elephant poaching in Tanzania, and in particular within the
Selous ecosystem which includes the REP area, the results show the project has managed to curb elephant
poaching. It is believed that the local elephant population within the REP area should remain stable if
current anti -poaching input levels can be maintained. The success of the REP may be attributed to various
approaches and activities that are beyond the scope of conventional antipoaching units or programmes.
These include a strong focus on: working with communities to achieve their reciprocal support and
participation; joint patrols and operations; and intelligence -led operations within and outside the protected

areas.

KEYWORD@®oaching, antpoaching, communities, elephants, Tanzania, Selous Game Reserve

INTRODUCTION

The Ruvuma Elephant Project (REP) area is located in
the United Republic of Tanzania, and lies between Selous
Game Reserve in southern Tanzania and Niassa National
Reserve in Mozambique (see map overleaf). The REP
area is approximately 2,500,000 ha in total extent. It
forms an important ecological corridor and is dominated
by miombo woodland, interrupted by wetlands, open
woodland and riparian forest. This area supports typical
miombo species, including substantial numbers of
elephant (Loxodonta africana ), buffalo (Syncerus
caffer), sable (Hippotragus niger ) and wild dog (Lycaon
pictus) populations.

The area falls within three local government districts,
namely Namtumbo, Tunduru and Namyumbo. It is
primarily community owned land, consisting of: five
Wildlife Management Areas (WMA) managed by
community based organizations which have been given
Authorized Association status to protect, manage and
sustainably utilize the wildlife resources; five forest
reserves managed by the respective District Forest
Officers; one game reserve managed by the Wildlife

Division (Lukwika -Lumesule, on the Ruvuma River); and
village land managed by the local village governments
and the Districts.

The land use in the REP area therefore consists of intact
miombo woodlands supporting wildlife, interspersed
with villages and associated infrastructure, subsistence
agriculture farms, limited but expanding numbers of
livestock, and a limited network of roads. The wildlife
land use component comprises a little less than 50 per
cent of the total area.

Unfortunately this mosaic of wildlife habitat, forests,
human settled areas with a variety of often competing
land uses, as well as the presence of an easily accessible
international border close by, helps make it difficult to
manage, and is consequently one of the worst impacted
areas in Africa in terms of elephant poaching for the
ivory trade and also an important area for illegal timber
trade. Jackson (2013) notes that there has been a huge
increase in illegal elephant killing in Tanzania over the
past few years. Some poaching groups reportedly enter
the Selous Game Reserve for periods of up to two weeks

10.2305/IUCN.CH.2014.PARZOSL.WL.en
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and kill as many as 10 elephants each trip. Jackson
further refers to a continual flow of poached ivory out of

the Selous, which is then being hidden, buried at remote
locations on the edge of the reserve until it is sold to
traders.

ELEPHANT POACHING CRISIS

There has been a massive resurgence of elephant
poaching for ivory in Africa in recent years, with
Tanzania being hit particularly hard (Nelleman et al.,
2013; TAWIRI, 2014). Statistics indicate that Kenya and
the United Republic of Tanzania are currently the major
exit points for illicit ivory (UNEP et al., 2013). Wasser et
al. (2009), show through DNA fingerprinting how ivory
seizures in Hong Kong and Taiwan provided further
strong evidence that a lot of the ivory was poached in a
relatively small area on the Tanzania and Mozambique
border that includes the Selous and Niassa protected
areas. This was similarly a hotspot during the previous
international ivory poaching crisis during the 1980s. The
substantial losses in places like the Selous Game Reserve
in southern Tanzania provided fuel for the international
outcry and the many campaigns that led to the CITES
ban on the sale of ivory (UNEP et al., 2013).

The most recent aerial census of the Selous Game
Reserve (World Heritage Site) ecosystem, which was
conducted in late 2013, estimates the elephant
population at 13,084. This represents a dramatic decline

from 2006 when it was estimated to be at 70,406 and a

major decline from the estimated 2009 census

population of 38,975 (TAWIRI, 2014). The REP area falls

within the greater Selous ecosystem, but is directly

neighbouring the Mozambique border where

transboundary poaching as well as the integration of

villages and public roads traversing the area make
effective law enforcement and the pursuit of poachers

more difficult.
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Whereas corruption is a major challenge across the
continent (Jackson, 2013), UNEP et al. (2013) cite poor
law enforcement, weak governance structures and
political and military conflicts as some of the main
drivers that facilitate poaching and allow illicit trade in
ivory to grow. Locally, poaching levels are associated
with a wide variety of complex socio-economic factors
and cultural attitudes. The ivory trade entices many
different people for lots of different reasons, from
corrupt militias to poverty -stricken people eking a living
at the edges of protected areas (Jackson, 2013). UNEP et
al. (2013) further acknowledge that while hunting for
meat or ivory has been a traditional source of protein and
income for many rural communities, poverty also
facilitates the ability of profit -seeking criminal groups to
recruit local hunters who know the terrain, and to
corrupt poorly remunerated enforcement authorities. In
Jackson (2013) it is purported that poachers are well
known in the communities neighbouring the Selous
Game Reserve. The cash they get after delivering their
poached ivory to middlemen gives them immediate
status and makes them become role models for young
people who see only the immediate benefit of an illegal
activity.

RUVUMA ELEPHANT PROJECT

PAMS Foundation is a not for profit conservation
organization registered in Tanzania. PAMS Foundation
started the REP during August 2011. The aim of the REP
is to improve the status of elephant conservation in the
area between Selous Game Reserve and the Niassa
National Reserve. The primary objectives include to:
determine the current status of and threats to elephants
in the project area using reliable and objective methods;
gain a meaningful understanding of the seasonal
movements of elephants in the project area; control the
poaching of elephants; ensure that law enforcement and
prosecution is a sufficient deterrent for elephant
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poachers; and reduce elephant mortality resulting from { Implementing a HEC mitigation programme,

Humani Elephant Conflict (HEC).

The primary project activities include:

1

f

Training game scouts and rangers in basic anti
poaching skills and case preparation;

Implementing joint field patrols on an ongoing basis.
Typically patrol teams consist of village game scouts
accompanied by wildlife officials or rangers, from
either the applicable District or from the Wildlife
Division. Numerous patrols are undertaken in the
project area each month, with a top priority focus
being in areas where the density of both elephants
and of poaching incidents has been the highest;
Undertaking aerial surveillance in order to locate
illegal activity, identify poaching hotspot areas and
understand elephant distribution in the landscape in
order to better prioritize ground patrols. Aerial
surveillance includes flying set routes on a near
monthly basis, in which all elephants were counted
(total counts) and recorded on GPS, along with all
new carcasses and illegal activities. This was done in
order to allow for monthly, seasonal and yearly
comparisons;

Providing incentives and rewards for ensuring good
performance and results to those undertaking patrols
and special operations, as well as to finance an
informer network;

Informing and co -financing special intelligence-led
operations;

including erecting chili pepper fences and beehive
fences for protecting communi
elephants;

9 Supporting income generating activities for the WMA
communities; and

9 Monitoring wildlife densities and distribution
through patrols and aerial surveillance work.

The challenges of the REP have been immense. However,
as the project was able to begin to equip, train and deploy
a pool of more than 200 village game scouts and a small
number of government wildlife and law enforcement
staff and commence with achieving its range of activities,
the situation has steadily improved.

Roe et al. (2014) note that law enforcement strategies
tend to overlook how involving local people in
conservation, for example as community game guards,
can boost more formal law enforcement approaches.
Their paper further states
wildlife trade will be best controlled not by guns and
rangers but by solutions that respect and make partners
of local communities and landowners, through providing
sound incentives and opportunities to value and conserve
wildlifeo.

t hat

The REP has involved local people extensively and has
provided incentives and opportunities for participation
for as many individuals and groups as possible, including
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paying financial rewards to any and everyone who
provides assistance or helpful information that furthers
the objectives of the project.

RESULTS FROM THE RUVUMA ELEPHANT
PROJECT

The first patrols of the REP were conducted in 2011. All
of the initial eight patrols results included photographs
and Global Position System (GPS) locations of elephants
shot, poisoned or spiked to death. The meat had not been
removed in 95 per cent the carcasses, only the faces
hacked away and the ivory removed. The elephant
carcasses included elephant cows and juvenile elephants.
It was also evident that scavengers were unable to keep
up with the volume of fresh elephant meat, resulting in
many carcasses being untouched and meat left to rot.

Data from project patrols and aerial surveillance (Lotter
& Clark, 2014) show a substantial annual decrease in the
number of elephant carcasses observed over the 24
month period of operation (Figure 1). A total of 216
elephant carcasses were observed in year one, and 68 in
year two. These exclude a small number of carcasses of
elephants that were suspected to have died as a result of
natural causes. The sudden spike in the number of
elephant carcasses observed in month 10 is a data bias
attributable to the introduction of aerial surveillance.

The numbers of live elephants observed over this period
did not indicate a decline over the 24 month period

(Figure 2). A total of 1,226 live elephants were observed
in year one, and 1,325 in year two (Lotter & Clark, 2014).
These data were obtained from foot patrols as well as
aerial surveillance. Patrol effort as well as areas and
distances covered through aerial
similar in both years.

surveillance were

PARKS VOL 20.1 MARCH 2014

Results from patrols and other law enforcement
interventions implemented since project inception
include: the seizure of 1,582 snares; 25,586 illegal timber
(pieces); 175 elephant tusks; 805 firearms; 1,531 rounds
of ammunition; six vehicles; 15 motorcycles; the arrest of
563 people; and the discovery of 284 elephant carcasses
and 17 other wildlife carcasses that were believed to have
been illegally killed (Lotter & Clark, 2014). These results
are substantially higher than any other anti-poaching
unit or project in Tanzania apart from the Friedkin
Conservation Fund (FCF), which has comparable levels
of effectiveness from their operations in western and
northern Tanzania. FCF operate similarly to the REP in
that they also focus to a large extent on working within
communities neighbouring the protected areas where
they have been allocated their concessions and have
emulated the strongly intelligence-led multiple agency
approach adopted by the REP.

The large number of elephant carcasses discovered that
had been poached, and other observations including the
frequency of live elephant sightings from patrols and
work in the field, indicated that the population was
declining extremely rapidly at the time of inception of the
REP. The number of fresh elephant carcasses observed in
the field and the volume of ivory being sold in the area
were particularly high during the early stages of the
project. The poaching was notably high in 2011 and 2012,
but was demonstrably reduced during 2013 to the level
whereby the local elephant population should remain
stable if current anti-poaching input levels can be
maintained.

Carcasses from other wildlife also decreased dramatically
during the corresponding period, with no new records
reported from within the area over the last six months of
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2013. Hunting Concession block owners and field staff
from within Niassa National Reserve reported
measurable declines in crossborder poaching in their
respective areas following major intelligence-led multi -
departmental special operations conducted during late
2012 (Tunduru) and 2013 (Namtumbo), respectively (J
Wilson 2013, pers. comm.). These operations form part
of the modus operandi of the REP.

The use of poison to kill elephants and other wildlife was
reduced, with no cases of suspected wildlife poisoning
having been reported during the last six months of 2013.
Similarly, the number of elephants killed as a result of
HEC also declined, albeit not dramatically, to an average
of four during 2012 and 2013 respectively compared with
the previous annual average of 11.

Poaching has been reduced within the REP area in spite
of the precipitous decline in elephant numbers
throughout the Greater Selous ecosystem as a whole.

DISCUSSION

It is useful to compare the relative successes and trends
from some different protection models.

Comparing Selous Game Reserve with Ruvuma

Elephant Project: The 4.5 million hectare Selous
Game Reserve is managed and protected by a single
Government authority, and has several private sector
concessionaires undertaking hunting and photographic
safaris within it. It has experienced very significant
declines in elephant numbers over the last five years.

The Ruvuma Elephant Project (REP) area, on the other
hand is managed and protected by multiple Government
agencies (not a single authority), including several
community based organizations and a non-government
organization specializing in protected area management
support (PAMS Foundation). These organizations work
together in a coordinated manner.

As discussed, evidence suggests that poaching has been
reduced in the REP area, which was instituted beginning
three years after the dramatic poaching onslaught started
in 2009, but there is no strong evidence of it abating yet
in the Selous Game Reserve (SGR) in spite of there not
being a meaningful difference between the SGR and REP
in terms of rangers and scouts available for conducting
patrols. The REP has a slightly higher density of scouts
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available per unit area, but the SGR has more firearms
and better equipment available for their patrol teams. A
further notable difference is that in the case of the REP
there are substantially more arrests and seizures made
outside of the actual protected areas (Wildlife
Management Areas, Forest Reserves and a Game
Reserve) in and around villages and community areas,
than within them in the field.

Comparing Kruger National Park with Ruvuma
Elephant Project: To consider another case study of a
protected area adopting a more conventional approach
similar to the first model (SGR), the situation in South
Africabs Kruger National
interesting example. The KNP is one of the most
developed and best resourced protected areas in Africa,
and has one of the best trained and equipped ranger
corps as well as a specialized antipoaching department.
Functioning as a government authority and operating
primarily by conducting patrols and operations within
the protected area itself, the KNP has suffered
increasingly heavier losses of rhinoceros species
(Ceratotherium simum and Diceros bicornis) due to
poaching on an annual basis. The numbers of ranger staff
stationed at the 22 main senior ranger sector bases has
been increased a few times as part of the effort to turn
the tide; more training and equipment has been
provided; more aircraft and some drones and tracker
dogs have been brought in; a retired military general was
appointed to oversee the effort and defense force units
have been deployed to bolster the efforts on the ground.
Substantial public and media campaigns were launched
and the private sector in South Africa has rallied and
financial donations have been made. In spite of all this
arguably making the KNP one of the best protected area
operations on the continent in terms of being trained and
equipped to deal with illegal wildlife killing, the rhino
poaching problem continues to worsen.

Rademeyer (2012) proposes that the primary reason for
conventional anti -poaching approaches failing to protect
rhinoceros populations in South Africa is because of
corruption in the system. Multiple agency involvement is

a way to increase transparency and reduce corruption,
hence it was adopted by the REP. As with the SGR case

PS&)i.ke‘? use(e tR lf\ifllgljaphanrgsr©§0aprb%j%mu an

example, a further notable difference compared with the

REP is that in the case of the KNP substantially less
arrests and seizures are made in community and urban
areas outside of the actual protected area compared with
those made in the field.

A summary of the anti-poaching results from the Kruger
National Park can be seen in Table 1.

SECRETS OF SUCCESS

The case examples discussed above suggest that in many
cases the simple, conventional approaches are no longer
effective and that a broader scope, multi-party run
programme adds to effectiveness. No matter how well
and professionally tactics are implemented, if the
strategy is inadequate then overall success cannot be
achieved against a well organized adversary.

The all too common tendency to treat symptoms rather
than causes is one of the reasons many programmes fail,
or enjoy only limited success.

For example, at the protected area level neighbouring
community participation in poaching is one of the key
issues to be addressed to achieve effective wildlife
protection. It is extremely difficult for commercial
poachers to be successful without community
participation in various forms, filling the roles of guides,
porters, informers, etc. So, what are the causes and what
are the symptoms in this example?

2010 2011 2012 2013 Table 1: Rhino poaching

results for Kruger National

Park, 2010 to 2013 (South

Rhino poached 146 252 425 609 African National Parks, 2014)
Arrests 67 73 82 127
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Local community participation in commercial poaching

is the manifestation of a problem that is caused primarily
by: the need for cash; lack of viable alternatives; lack of
understanding of the importance and value of
conservation (and living wildlife); and lack of good
relationships between community members and
protected area authorities. These causes all need to be
recognized and treated before any long term success can
be expected. Conducting patrols and related law
enforcement activities is essential but it is addressing a
symptom and not the root causes of why most of these
people are poaching.

Similarly, focusing on operations to defeat poaching
groups within the protected areas alone is also a reactive,
not a proactive, strategy. At least equivalent attention
must be given to the corrupt financiers of poachers in
towns and cities surrounding the protected areas and
their neighbouring communities. Apart from the fact that
not doing so is ignoring another cause and treating only
its most obvious symptoms, there is also a practical
advantage of including this approach to an anti-poaching
programme. In reality it is more difficult to locate and
surprise poachers in a large protected area, compared
with informer -led actions in the villages or towns where
they live and spend the majority of their time.

Another reason why people are lured into poaching as
easily as so many are, is because many poachers who are
caught are freed shortly thereafter, or are fined lightly
and are thus not put off sufficiently to deter them from
going back and poaching again. The fear of being severely
punished (convicted and heavily sentenced) is a bigger
deterrent, where it is a reality, than the act of being
arrested. Proper case preparation, prosecution and
sentencing of poachers adequately to the maximum
extent of the law, should therefore enjoy much more
focus and attention than it does. The judiciary system
and the people who run it should be the allies of

Confiscated ivon® Krissie Clark (left) and weapons and other

itet@®sMax Jenes (right)

conservation, whereas in reality there are many cases
where even magistrates and prosecutors are not on the
side of conservation. In the case of the REP, most of the
worst offenders were repeat offenders. However, over the
past year this trend changed since these aspects were
better addressed and some poachers who were previously
freed shortly after being arrested, have been properly
convicted and sentenced to prison terms ranging from 3
years to 10 years. Similarly to the REP, there have been
substantial numbers of convictions of poachers in the
KNP, and hence not many repeat offenders arrested.

Finally, we suggest that another important ingredient
needed for ensuring success in antipoaching at the
protected area level is to involve more than one agency in
the law enforcement effort. It is far easier for criminal
syndicate leaders to be able to understand, predict and in
many cases influence and corrupt, single agencies and
systems working within well known reporting structures
than it is to do so when there is more of a multi-agency
approach. It is prudent that not only one agency should
be tasked, empowered and incentivized to deal with the
problem of commercial poaching and its associated
crimes, and equally important that the approach
employed should include the implementation of routine
as well as unanticipated crosschecks. A measure of
unpredictability needs to be a part of the modus
operandi at all times to keep the enemy guessing.
Establishing ad hoc task forces reporting only to the
highest authority in each country and comprised of a
selection of the best officers coming from all the agencies
(national parks, police, security, customs, army, etc.) is a
practical way to accomplish this.

CONCLUSION

In the case of the Ruvuma Elephant Project (REP) within
the Seloud Niassa ecosystem in southern Tanzania, an
unconventionally holistic approach has led to a reduction
in large scale ivory poaching. The strategy has included
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various approaches and activities which are beyond the
scope of conventional anti-poaching units or
programmes; to which most of the success achieved thus
far is primarily attributed. These include a strong focus
on: working with communities to achieve their reciprocal
support and participation; joint patrols and operations;
and intelligence-led operations within and extensively
outside the protected areas.

The success of the REP may be attributed to various
approaches and some activities which are beyond the
scope of most conventional anti-poaching units or
programmes.

In comparison, several much better trained, equipped
and resourced, anti-poaching efforts adopting a more
conventional approach, have not been experiencing
similar trends of success.

It is acknowledged that there is no room for
complacency, and there is still a lot of work needed
before it can be said that the project aim and objectives
have been achieved. However, due to a combined effort
including various government, community and private
sector partners, the REP has achieved some meaningful
early successes. From the lessons learnt and shared and
by looking to improve and adapt further, as well as
working more closely with and in support of our
neighbours on this immense problem that respects no
boundaries, it is believed that the results achieved thus
far should be maintained and improved.

ACKNOWLEDGEMENTS

PAMS Foundation would like to thank the Liz Claiborne
and Art Ortenberg Foundation for providing the funding

to make this project a reality. We would also like to
acknowledge the Wildlife Conservation Society for their

PARKS VOL 20.1 MARCH 2014

assistance, the Protected Area Workers Association for
donating field equipment, International Fund for Animal
Welfare for contributing to reward payments,
Woodchester Trust for funding the development of an
Environmental Education syllabus, as well as The
Wildcat Foundation for funding for additional patrols,
training and aerial surveillance along the Mozambique
border area specifically, since August 2013. The REP
would of course also not have been possible without the
Government of Tanzania, including the Ministry of
Natural Resources & Tourism and the District Councils
of Tunduru and Namtumbo, the Community Based
Organisations and the cooperation of so many local
people who chose to lend their cooperation to it.

ABOUT THE AUTHORS

Wayne Lotter is a Director of the PAMS Foundation, a
not for profit conservation organization in Tanzania. He
is also Vice President of the International Ranger
Federation, board member of The Thin Green Line
Foundation and member of IUCN WCPA. He has a
Masters Degree in Nature Conservation and has 25 years
of professional experience in wildlife management,
conservation and environmental management, and
community liaison. Wayne has worked in government,
corporate and NGO sectors.

Krissie Clark is a Director of the PAMS Foundation in
Tanzania and is also a member of IUCN WCPA. In 2010,
Krissie was recognized at the runnerup for the IUCN
Young Conservationist Award. She holds a M.Sc in
Botany and a B.Sc Honours in Wildlife Management. She
has over 14 yearsbod
research, training, project management and participatory
community natural resource management. She is also the

project pilot.

experience



www.iucn.org/parks 27

REFERENCES in the room: sustainable use in the illegal wildlife trade
debate International Institute for Environment and
Development Briefing Papers, Feb 2004.
South African National Parks. (201M)edia Release: Update
on rhino poaching statisticSouth Africa. 20 January 2014
TAWIRI. (2014Rerial Census of Large Animals in the Selous
Mikumi Ecosystem, Dry Season, 2013, Population Status of
African ElephantTAWIRI, Tanzania

NEP, CITES, IUCN, TRAFFIC (E)éghants in the Dust
The African Elephant Crisks Rapid Response Assessment.
United Nations Environment Programme, GRHendal.
www.grida.no

Wasser, S.W., Clark, B., and C, Laurie. (2009). The Ivory Trall,
Scientific Americar68¢ 76, July 2009

Jackson, T. (2013)ory ApocalypseAfrica Geographic, April
2013

Lotter, W.D. and K. Clark. (2018uvuma Elephant Project,
Progress Report for the period: 1 July 2013 to 31
December 2013 Internal Report, PAMS Foundation,
Tanzania

Maisels F, Strindberg S, Blake S, Wittemyer G, Hart J, et al
(2013). Devastating Decline of Forest Elephants in Centra
Africa. PLoS ONE 8(3): e59469. do0i:10.1371/
journal.pone.0059469

Rademeyer, J. (2012Killing for Profit: Exposing the lllegal
Rhino Horn Trad&ebra Press

Roe, D., Milledge, S., Cooney, R.-Bafes, M., Biggs, D.,
Murphree, M.,Ro, and Kasterine, A. (201Zhe elephant

RESUMEN

El Proyecto para la conservacion del elefante en la regién del Ruvuma (REP) se desarrolla en la Republica
Unida de Tanzania, entre la Reserva de Caza Selous, en el sur de Tanzania, y la Reserva Nacional Niassa en
Mozambique. La zona esta dominada por bosques de miombo con un mosaico de diferentes usos de la
tierra. Desafortunadamente, este mosaico de vida silvestre, bosques y personas con una variedad de usos
concurrentes de la tierra, asi como la presencia de una frontera internacional cercana, contribuyen a que sea
una de las regiones mas afectadas de Africa en términos de la caza furtiva de elefantes para el comercio de
marfil. A pesar del reciente resurgimiento de la caza furtiva de elefantes en Tanzania, especialmente dentro
del ecosistema Selous, que incluye la zona del proyecto REP, los resultados reflejan que el proyecto ha
logrado frenar la caza furtiva de elefantes. Se cree que la poblacion local de elefantes dentro de la zona del
proyecto REP podria permanecer estable si se mantienen las medidas actuales en contra de la caza furtiva.
El éxito del proyecto REP se puede atribuir a diversos enfoques y actividades que rebasan el ambito de las
unidades o programas convencionales para combatir la caza furtiva. Estos incluyen un marcado énfasis en:
el trabajo con las comunidades en procura de apoyo y participacion reciproca, patrullas y operaciones
conjuntas, y operaciones de inteligencia dentro y fuera de las areas protegidas.

Aerial surveillanced Krissie Clark
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RESUME

Le Ruvuma Elephant Project (REP) se trouve en République Uni de Tanzanie entre la Réserve Naturelle de
Selous au sud et la Réserve Nationale de Niassa en Mozambique. Bien que des boisements de miombo
prédominent dans la région, I'on observe aussi toute une mosaique de terrains, arborant des animaux, des
foréts, et des habitants dont les activités agricoles sont souvent opposées. Malheureusement cette mosaique
de terrains différents, ainsi que la frontiére toute proche, ont contribué a créer I'un des pires régions pour le
braconnage d'ivoire d'éléphants en Afrique. Cependant, malgré la récente résurgence du braconnage
d'éléphants en Tanzanie, notamment dans le Selous et la région du REP, ce projet a réussi a enrayer la
montée du braconnage. La population d'éléphants au sein du REP devrait en effet rester stable si cet effort
anti-braconnage est maintenu. Le REP doit ses succes a la diversité de ses méthodes et a des activités qui
dépassent le champ d'application des programmes habituelles de lutte contre le braconnage. On y voit par
exemple un travail au sein des communautés pour favoriser une collaboration réciproque, des patrouilles
conjointes, et des op®rations bas®es sur | e rensei
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ABSTRACT
The indigenous people and clans of Choiseul Province, or Lauru as it is known locally, retain strong

customary ownership over their lands and seas, and maintain many customs relating to the use of their
natural resources. The rural population of Lauru also has a strong collective voice through the Lauru Land
Conference of Tribal Community (LLCTC). The activities of the LLCTC Environmental Office resulted in the
establishment of eight Locally Managed Marine Areas (LMMAS) by 2008, and word of mouth on the value
of these LMMAs generated numerous community requests to LLCTC for assistance in establishing
additional protected areas. In 2009 a stakeholder-driven conservation plan for the whole of Lauru was
developed, which led to a political commitment from the LLCTC and the government to establish a
provincial -wide Lauru Protected Area Network, the first such commitment in Melanesia. By 2012, 15
LMMAs and several terrestrial community conserved areas had been established. This paper outlines the
process of community engagement that the LLCTC Environmental office uses when establishing protected
areas and some of the common misunderstandings that frequently need to be addressed. The paper also
outlines how the stakeholder-driven implementation process is informed by the Choiseul Ridges to Reefs
Conservation Plan that was developed using the best available scientific and local knowledge.

KEYWORDScustomary owners, indigenous people, Locally Managed Marine Areas, Choiseul Province,
Solomon Islands, stakeholder-driven conservation plan

INTRODUCTION

Choiseul Province, or Lauru as it is known locally, is one
of the nine provinces of Solomon Islands (Figure 1). It
lies between the island of Bougainville (part of Papua
New Guinea) and Santa Isabel in the west of Solomon
Islands. It consists mainly of Choiseul Island with an

area of 3,106 kmz?, two small islands: Wagina (82 km?)

and Rob Roy (67 km?), with over 300 small islets less
than 1 km? each. 95.5 per cent of Choiseul is under tribal
ownership, with the remainder being alienated land.

Wagina Island makes up the largest area of alienated
land in Choiseul Province (Choiseul Province Ridges to
Reefs Conservation plan 2010).

Lauru is a multi -cultural society. Its population is made
up predominantly of indigenous Melanesians. The total
population of Choiseul Province is 26,372 with an
average growth rate of 2.8 per cent (National Census,
2009). Although one of the larger islands in the Solomon
Archipelago, Choiseul is considered to be very remote
due to lack of basic infrastructure such as roads, wharfs,

frequent shipping and air services, telecommunication
and banking facilities. This lack of basic infrastructure
has constrained economic development in the province
and also hampers the delivery of basic health and
education services (Choiseul Province Medium Term
Development Plan 2009-2011).

Choiseul communities have limited income earning
opportunities and they are heavily dependent on their
natural resources for the survival and as means of
generating cash income.

Over 90 per cent of households in Choiseul have
subsistence gardens and over 86 per cent are engaged in
subsistence capture of finfish (National Census 1999).
More than 80 per cent are also involved in small scale
copra production, and high value, non-perishable marine
export products such as bechede-mer (dried sea
cucumber), trochus and shark fin are particularly sought
after commodities. Other sources of income including
logging royalties, small scale timber production,

10.2305/IUCN.CH.2014.PARZ0SL.JK.en
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Figure 1: Provinces of Solomon Islands

remittances from family members working in urban

centres in Solomon Islands and the limited sale of
vegetables and finfish (Choiseul Ridges to Reefs
Conservation Plan 2010)

The rural population of Lauru has a strong collective
voice through the Lauru Land Conference of Tribal
Community (LLCTC), an ecumenical non-governmental
organization established in 1981. The LLCTC has an
annual meeting that brings together all of the Chiefs and
leaders of the province, and in 2006 an environmental
arm was established within the LLCTC. In 2008, the
LLCTC and the Choiseul Provincial Government
requested support from The Nature Conservancy (TNC)
for the development of a conservation plan for the land
and seas of Choiseul (LipsettMoore et al., 2010). This
request came about from an understanding that the
future sustainability and prosperity of the Choiseul
people are linked to the
The development of a Choiseul conservation plan that
takes biodiversity, threats to that biodiversity and
opportunities for benefits from nature into account was
seen as an important asset to enable the Lauru people to
make wise and informed choices about their future. This
is especially urgent given the pressures from logging and
increased exploration by mining interests.

In its simplest form, developing a conservation plan
involves comparing the distribution of biodiversity with
the distribution of protected areas and finding where
species and ecosystems are left unprotected or under
protected. To address these problems in a systematic
way, the concept of ecological representation was
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developed. This refers to the need for protected areas to
represent, or sample, the full variety of biodiversity of

different biological realms (freshwater, marine and

terrestrial through all the ecoregions) and biological

scales (ecosystems, species and withirspecies variation)
(Game et al., 2011). Many island ecosystem components
provide vital goods and services, such as protection
against extreme weather events, while also providing
habitat for marine animals and reef fish. Thus the

conservation of island biodiversity represents a cost

effective and practical way for islands to ensure
sustainability and adapt to threats such as climate
change.

However, as with any plan and strategy, the challenge is
in implementation. From the commitment to a Lauru
Protected Area Network (Lauru PAN), LLCTC then
needed to lead a process of demonstration, guidance and

p r helild configenes sand manmentymatowards dmplenyestinge ms .

the plan. This paper describes how the LLCTC has been
successful in establishing a series of conservation areas
based on the provincewide conservation plan. It focuses
on identifying the challenges involved in this process and
how they were overcome.

METHODOLOGY

The conservation work happening in Choiseul Province is
supported by an array of partners, including The Lauru
Land Conference of Tribal Community (LLCTC),
Choiseul Provincial Government and The Nature
Conservancy. LLCTC is the key convener and facilitator
of work on the ground and is linked strongly to

communities through its existing network around the
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Community participation in protected area planning. LLCTC uses innovative community engagement and mapping tools, such
as participatory 3D modeling, first used in Chivoko village in 2008 © Jimmy Kereseka LLCTC

province. The LLCTC plays a role in resolving tribal
disputes and disagreements. The Provincial Government
supports conservation efforts by recognizing and
endorsing the work at the government level; The Nature
Conservancy provides additional financial and technical
support to the overall programme in Choiseul Province.

Once a tribe or community becomes interested in
conserving their reef or forest, they submit a request for
protected area assistance to the LLCTC environment
office signed by the chief and elders of a particular tribe
after consulting their tribal community. Before these
leaders approach the LLCTC about establishing a
protected area, a full community meeting is held to
ensure consensus is reached and there are no unresolved
conflicts over land ownership in the proposed area. A
community or tribe becomes part of the network through
a clear process of engagement.

Because the LLCTC environmental office receives
multiple requests, the LLCTC environment officer makes
initial decisions about which community to engage with

first, guided by the Choiseul Ridges to Reefs
Conservation plan (Lipsett-Moore et al., 2010). Support

to the community or tribe is prioritized according to

extent to which their lands and seas might potentially
contribute to the representative protection of Choiseul
biodiversity, and also to the
commitment.

The LLCTC officer will then manage expectations
through a series of education and awareness events,
initial consultations and confirmations. A key role of the
LLCTC environment officer is to make sure that the
interest comes from the whole tribe or community rather
than from only a few representatives. This is to avoid
misunderstanding between the members of the tribe with
regards to the project, and to avoid marginalizing
community me mber 6s voi ces.
community, after the initial engagement it became
apparent that certain members of the community were at
odds with the proposed conservation measures. In
response, the LLCTC provided a full orientation and
explanation of the conservation work.
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Guere Conservation Area, Choiseul. The Ridges to Reefs Conservation Plan ensures coastal and terrestrial areas arenincluded i
the Lauru PAN, such as Guere Community Conserved Area in Boe Boe community, South Choiseul © James Hardcastle, IUCN

The next step is to introduce and explain process, tools
and the Lauru Protected Area Network concept. Part of
the consultation requires education regarding the
importance of conservation and what type of regulations
may be considered, and some of the implications. This is
to give a clear understanding on the scope of the work for
all partners. This is accomplished with full community

involvement so they understand the realities of the
project.

Next, areas that might be protected or managed are
explored, again with full community involvement. The
tribal community is advised of the conservation options
for the area they choose to conserve, including whether
to expand or change the position of the site depending on
such factors as biodiversity, habitat or community
history. Once an area is agreed upon, Global Positioning
System (GPS) coordinates are used to demarcate the
boundary of the area to be conserved. This is then
synchronized with a master map maintained by the
LLCTC Environment Office, with the final boundaries to
become part of the Lauru PAN.

The tribal community forms a committee to oversee and
manage the area to be conserved. This committee will
have management authority of the area and also serve as
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point of contact for partners. The final step is to develop

a management plan for the conservation area and
produce a map of the area and update the map of the
Provincial -wide network of protected areas.

Over time the established sites are monitored to track
changes and trends in fish and invertebrate populations,
and the health of the coral reefs or other habitats being
protected. Interested community members are trained in
community -based monitoring. The communities monitor
the areas they conserve with the support from partners.
In this way the community has a sense of ownership and
greater responsibility for the management of their area
and at the same time keep updated on the status of the
resources in their protected area.

This initiative is coordinated with the overall
conservation goals of the Solomon Islands Locally
Managed Marine Areas network (SILMMA) and the
Convention on Biological Diversity Programme of Work
on Protected Areas (PoOWPA) of Solomon Islands. LLCTC
is a member of the SILMMA network that benefits from
information and educational resources that can be used
by the tribes and community for resource management
and understanding species life histories.
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RESULTS

At the LLCTC annual general meeting in 2009, more
than one hundred chiefs from around Choiseul Province
made a commitment to have at least one marine and one
terrestrial protected area in each ward of the province by
2013. This statement by the chiefs is a positive step in the
advancement of the Lauru PAN.

The process described above is how the Lauru PAN has
been advanced over the past years. The number of
protected areas increased from the eight shown in figure
2 for 2008 to 15 as of June 2012 (mapping of these sites
is currently in progress). The LLCTC and Environment
Office receive regular letters of expression of interest
from further tribal communities who are interested in
setting up conservation areas. The word of mouth and
continuous education and awareness on the importance
of conservation, protected areas and resource
management fuels this initiative.

There is continuous engagement with the established
sites through monthly visits and consultation, and
exchange between the established management
committees. The Chivoko community themselves made
an informative video! to share with other communities,
outlining the successes and challenges in protecting their
forests and their reefs. This has been extremely useful as
a resource for LLCTC to share in community meetings
across Lauru.

LLCTC formed an environment and conservation
committee in 2007, which includes representatives from
the Provincial Government, The Nature Conservancy and
a representative from each of the tribal communities
involved in conservation. The main task of the committee
is to oversee and endorse the management and operation
of the Lauru PAN. The committee meets twice a year to
oversee progress and endorse new sites into the Lauru
PAN.

For more than five years the LMMAs have included
permanent closure as a management approach. However
due to the dramatic increase of their resources in the
areas they manage, several communities altered their
decisions and harvested resources within certain periods
of time. They harvest mainly trochus shells to raise
money for community projects including the church and

school. In the case of Redman Island Tribal Community,
in 2011 the management committee allowed the
community to harvest the resources for only about three
hours. Within the three hours the women and youth

harvested trochus shells and clamshells for the first time
since they protected the area, with proceeds from the
harvest benefiting church fundraising. In the Mol

Protected Island, Choiseul. Many LMMA areas include near-
shore islands © James Hardcastle, IUCN

community, members harvested trochus shells in the
conservation area in early 2011 to go towards the
student séo school fees.

overwhelmed by the amount of resources and the
monetary value they got from harvesting the resources in
these areas. Such practical examples strongly influence
communities, and persuade them that there can also be
monetary benefits to conservation (Read et al., 2010).

The

CHALLENGES AND SOONE

Disagreement over ownership of potential

LMMA lands and seas Disagreement over land
ownership extending to the marine environment is a

common issue in Choiseul Province. Whenever there is
an incident, LLCTC deals with this according to the

culture and traditional process of Lauru. The secretary of

LLCTC deals directly with the tribes involved. For

example, in the Rabakela conservation area two tribes
have disagreements over land which affects the coastal
conservation area. This case is being dealt with by LLCTC
according to the tradition and culture of Choiseul, but the

resolution process is time-consuming. Therefore, once
we find out that there are land disputes within the

community during our early engagement process, we do
not progress with the engagement process but allow
them to sort the issue. In the case where we have already
engaged with the community before there is a dispute
over land ownership, the LLCTC deals directly with the

parties involved.

Disagreement  within ~ communities  about
conservation actions Communities do not always
agree and this can hinder the development of a plan.
When communities are divided, the LLCTC does not
become involved directly but helps the process by
providing advice and talking with the different parties

PARKS VOL 20.1 MARCH 2014
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Figure 2: Locally Managed Marine Area (LMMA) under the Lauru PA Network

involved. The community is encouraged to solve the
problem internally. In most cases it is easier to deal with
community disagreements than with tribal
disagreements.

Limited capacity for community management
Although a management committee might be set up to
oversee the overall management of the conservation area
and serve as point of contact for partners who worked
with them, there is no guarantee the committee has the
needed skills (Filardi & Pikacha, 2007). As part of the
SILMMA network, LLCTC is able to draw upon many
resources to support orientation and training for newly
established committees. Also, the number of existing
management committees provides a great opportunity
for peer-peer exchange and learning. Furthermore, the
annual meeting of the LLCTC provides a good
opportunity for side -events and special sessions. Funding
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for management activities is generally not a major issue
I aside from monitoring, most management actions
become a routine part of daily activities. As such, while
there is a cost, in terms of time and effort, the financial
needs are minimal.

Resource monitoring  : The management committees
coordinate community members to help monitor the
overall status of the protected area and the key resources
and indicators important to the community. Training is
provided by LLCTC and TNC. This component is very
important for the community since it provides feedback
to the customary owners on the status of their resources
and provides them with a strong sense of ownership.
However, LLCTC also provides external scientific
biological monitoring in collaboration with The Nature
Conservancy and the Choiseul Provincial Government
through the fisheries division, every three to four years.
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High community expectations that may not be

met : There are always monetary expectations from
communities in relation to projects (Read et al., 2010).

LLCTC attempts to manage these expectations by frankly
informing the community of what can be achieved, and

what is outside the collaborative scope of work. LLCTC
make it clear from the start, and only when all are in

agreement will the conservation work begin.

Deciding where to conserve : The community decides
on the site they would like to conserve at the local level
and LLCTC advises based on size and site, guided by the
Choiseul provincial conservation plan to prioritize which
community to respond to first where several requests are
received at any given time. This helps LLCTC to advance
the Lauru PAN according to the plan, yet also meet
community resource conservation needs (Game et al.,
2011).

Sustainability of the Lauru PAN after NGOs
departs : This is one of the challenges that really needs
to be addressed for the future of the on-the-ground work.
Financial sustainability is a big concern for the LPAN.
LLCTC anticipate this by building the capacity of the
Environment Office to be able to oversee the project into
the future. The Choiseul Provincial Government has also
made a commitment to support the Lauru PAN
financially through development planning and budgetary
processes. At the same time LLCTC advocate and support
a community-based management approaches. With all
the sites LLCTC encourages the community to take the
lead in managing their affairs.

Compatible livelihoods may be difficult to
provide : Where feasible, LLCTC aim to support
livelihoods of communities who conserve their areas,
especially where there is a clear opportunity cost
incurred through conservation. LLCTC are exploring
options to integrate ecotourism with conservation
through support to the Parama Island, Zinoa and
Chivoko conservation areas to build ecolodges to collect
some income from accommodation. Additionally,
Chivoko community is being supported by LLCTC and
partners to develop an ecotimber operation as an
alternative to industrial logging.

DISCUSSION

If the process outlined above is followed, and the local
communities overcome the challenges, community-based
management of local ecosystems can succeed (Keppel et
al 2012). In this paper we detailed the way a conservation
plan can successfully turn into conservation action on the
ground and record rapid recovery of valuable marine

resources following effective community-based
management efforts. This is consistent with empirical
cases studies from Papua New Guinea that show that
community -based conservation will result in the rapid
recovery of resources if management regulations are
adequately enforced (e.g. Cinner et al., 2006: Hamilton
et al.,, 2011). The key to this approach and turning the
Choiseul Conservation Plan into action is the strong
traditional and cultural ties to the LLCTC as an
indigenous organization that belongs to the people of
Lauru, which combines its traditional cultures with
scientific approaches to planning and resource
management.

The LLCTC is inundated with requests for help in setting
up conservation areas, evidence of the success of this
idea, but also an indicator that demand outstrips the
capacity of LLCTC to respond in a timely manner.
Initially there was no legal framework guiding the Lauru
PAN since its establishment; however, communities rely
very much on the traditional law and practice of dealing
with unwanted action and attitudes. Based on the success
in the increasing number of sites, the Choiseul Provincial
Government took a leading role in developing the
Choiseul Province Fishery and Marine Environment
ordinance in 2011. This ordinance, now ratified in
parliament, will legally bind the work that the
community are involved in and further support the
traditional laws that are practiced. There is a continuous
positive and strong support from the Provincial
Government through the fisheries division in support of
the partnership effort on the ground.

The tribes and communities who have worked with

LLCTC and partners for some time really understand
that what they are doing with resource management is
tied to long term food security for sustainable

livelihoods. This understanding develops over time with

continuous education and awareness. However, some
tribes and communities expect conservation to provide
money immediately, a result of past experience with
logging royalties. This thinking will fade provided there

is sufficient education and awareness building by local
partners. Communities will slowly understand that

monetary benefit is not the only benefit.

Generally communities do take the leading role in
looking after the area from management to enforcement.
Partners provide mainly technical and targeted financial
support to communities. There is no expense associated
with enforcement activity carried out by Lauru PAN
Communities; it is perceived as common business to look
after the conservation area at the community level. The
integration of ecotourism and conservation will
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Chivoko Establish Their Localijanaged Marine Area. Community members in Lauru freely engage in conservation activities of

their own volition and motivation © Jimmy Kereseka LLCTC

potentially support livelihoods in tandem with
biodiversity conservation. The Lauru PAN is not just
about conservation. The network is integrating

sustainable livelihood options and social development for

the communities as a benefit to conserving their marine

and terrestrial environments. Communities may have

many perceptions on conservation areas, but the bottom
line always ties to resource management, food security
and human sustainability.

There have also been failures that need attention from
the conservation community. For instance, LLCTC has
not been able to consistently engage several communities
over time, due to constraints on human capacity at
LLCTC, which employs only a small core team of staff.
There is a need to continuously engage communities with
other environmental activities apart from resource

management, such as solid waste management, and
more on climate change adaptation in conservation

areas. There is a need to integrate other projects in the
sites that where LLCTC works, including livelihood

projects and sanitation. This is essential because when
LLCTC does not access a community for a long period of
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time, the feedback is often negative as the community
feels deserted and abandoned. We need to then renvest
more time to win back support and trust.

Furthermore, at many sites, the management committee
doesnét always play an act
the conservation areas; they still rely heavily on direction

from the LLCTC, and even external partners such as The
Nature Conservancy, rather than leading their own

planning with targeted and needs-based LLCTC support.
Management will never be self-sustaining until the

communities no longer require external assistance. This
understanding needs strengthening as this is the
anticipated way forward for the sites under the Lauru

PAN.

Additionally, there is a need to develop more consistent
management plans for each site, particularly recently
established conservation

started drafting their management plans and the LLCTC
lacks capacity to develop plans for each community.
Without management plans, there is no accountable
oversight and clear representation of regulations for

i ve

areas.
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resources harvested or harvesting protocols.
Management plans do not need to be in any specific
format, but certain principles need to be defined and
agreed upon by the whole community.

CONCLUSION

The implementation of the Lauru PAN is a long-term
process, and initial progress will only translate into
longer-term success if momentum can be maintained.
This will be achieved if LLCTC continues to be focused on
delivering clear and transparent services to communities,
who are the real initiators and owners of the PA network.
To date, the steady increase of sites within the Lauru
PAN, the initial success and returns from enclosed and
no-take zones, the results of initial biological monitoring,
and the endorsement and support from all stakeholders,
including Government, all suggest that the Lauru PAN is
being implemented successfully. The strongest message
is word of mouth on the benefits of a locally managed
conservation area, passed from one community to
another which triggers interest and enthusiasm to start a
similar conservation area for a community.

The Lauru PAN is also a blueprint for other provinces
and communities in Solomon Islands, and LLCTC and
the Provincial Government are working to ensure
Solomon Islands national legislation reflects and
enhances the Lauru PAN experience nationally.
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RESUMEN
Los pueblos y grupos indigenas de la provincia de Choiseul, o Lauru como se le conoce localmente, en las

Islas Salomén, conservan un fuerte dominio consuetudinario de sus tierras y mares, y mantienen muchas
costumbres relacionadas con el uso de sus recursos naturales. La poblacién rural de Lauru también se
expresa con voz firme a través de la Conferencia sobre la tierra de las comunidades tribales de Lauru
(LLCTC). Las actividades de la Oficina de Medio Ambiente de la LLCTC desembocaron en 2008 en la
creacion de ocho areas marinas localmente gestionadas (LMMA), y la recomendacion oral sobre el valor de
estas LMMA generé numerosas peticiones de la comunidad a la LLCTC solicitando asistencia para el
establecimiento de &reas protegidas adicionales. En 2009, se desarrollé un plan de conservacion basado en
la gestion participativa para todo Lauru, que llevé a un compromiso politico entre la LLCTC y el Gobierno
para establecer una Red de Areas Protegidas en la provincia de Lauro, el primero de su tipo en la Melanesia.
Para 2012, se habian establecido 15 LMMA y varias areas terrestres conservadas por la comunidad. En este
documento se describe el proceso de participacién comunitaria que la oficina de Medio Ambiente de la
LLCTC utiliza para establecer areas protegidas y algunos de los malentendidos que con mas frecuencia es
necesario abordar. También describe cémo el proceso de implementacién impulsado por los propios
interesados se nutre del Plan de Conservacién desde las Cordilleras hasta los Arrecifes de Choiseul que se
desarroll6 con base en el mejor conocimiento cientifico y local disponible.

RESUME
La population autochtone et les clans de la province de Choiseul, également appelée Lauru au niveau local,

de l'archipel des fles Salomon, conserve un solide droit de propriété coutumiére sur leurs terres et les mers,

et perpétue de nhombreuses coutumes liées a I'utilisation des ressources naturelles. La population rurale de

Lauru exerce également une autorité collective considérable par le biais de laLauru Land Conference of

Tribal Community ( LLCTC) . Les activit®s du bureau de | 6enviro
création de huit Aires Marines localement gérées (LMMA), et le bouche a oreille sur la qualité des ces

LMMA a suscit® de nombreuses demandes db6assistance au
protégées supplémentaires. En 2009, un plan de conservation, dirigé par les parties prenantes pour

|l " ensemble de Lauru a ®t ® mis sur pied, et suscit® | de
dé®t abl ir un R®seau de zones prot®g®es ° | 6®chell e d
engagement de ce type en Mélanésie. Dés 2012, 15 LMMA et plusieurs aires territoriales sous protection de

la communaut ® ®t aient d®j ~ institu®es. Le pr ®sent d
communaut ®s que | e bureau Environnement al met en Tuvr e
certains des malentendus les plus courants qui doivent souvent étre traités. Le document montre également

comment | e processus de mise en Tuvre diChoseul@idgeato | es ¢
Reefs Conservation Plan, qui a b®n®fici ® des meill eurs acquis di s

scientifiques et locaux.
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ABSTRACT

A key management goal in Lopé National Park, Gabon, is to protect regionallyrare savannah ecosystems
within the continuous rainforest block. In order to evaluate the impact of existing protection efforts, data on
burning season environmental conditions, burning effort and current woody values for savannahs were
examined between 1995 and 2008. Results showed (a) spatial heterogeneity in woody values to be
correlated with grassy vegetation type (b) a negative relationship between woody vegetation and fire return
frequency over the study, suggesting that decreased fire return frequency may favour savannah thickening
and (c) that inconsistent burn effort by Park staff, and burns designed for reduced heat, may limit the
efficiency of fire to prevent savannah thickening or forest expansion. Optimal humidity and fuel moisture
conditions for burning are identified and recommendations made for improving the existing fire plan to
achieve the management goal. Modifications will require significant investment of resources and training
and require urgent experimental work to disentangle the direct impacts of fire from other processes of

vegetation <change.

Lop®b6s fire

policy should wulti

landscape driven by direct fire impacts or by global climate change.

KEYWORDS$re management, savannah ecosystems, Lopé National Park, Gabon,

INTRODUCTION

Both forest expansion and savannah thickening (an
increase in density of savannah woody species) are
significant challenges for the long-term management of
protected savannahs in Africa, yet have received limited
attention from the research or conservation communities
and park managers have limited knowledge or critical
assessment of practical management tools for savannah
preservation. Forest expansion into savannah habitats, in
response to global and local drivers, is common in
Southern Africa (Parr et al., 2012; Wigley et al., 2010),
West Africa (Goetze et al., 2006; Fairhead & Leach, 1996;
Wardell et al., 2003), Eastern Africa (Leuthold, 1996; Gil

-Romera et al., 2011; Belsky & Amundson, 1992) and is
increasingly reported for Central Africa (Maley, 1990;
Dowsett & Dowsett-Lemaire, 1991; Schwartz et al., 1996;
Vincens et al., 2000; Guillet et al., 2001; Mitchard et al.,
2009). In addition to forest expansion, savannah
thickening is also occurring as a parallel process within
savannahs, particularly in southern Africa (Parr et al.,
2012) . Recent studies suggest
which cover an estimated 20 per cent of the country, are
being encroached by forest (Delegue et al., 2001; Nana,
2005; Leal et al., 2007). Some coastal forests in Gabon
and the Republic of Congo are the result of expansion
occurring in the past 500 ¢ 1000 years (Delegue et al.,

10.2305/IUCN.CH.2014.PARXSL.KJJ.en
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2001), with a rate as high as 50 m per century (Schwartz
et al.,, 1996). Encroachment occurs from both the
continuous forest edge and as islands of forest species
that become established in the savannah (Favier et al.,
2004). In these savannahs, fire slows forest progression
but does not stop it (de Foresta, 1990) and protection of
the forest edge has been found to favour forest expansion
(King et al.,, 1997). Fire-resistant forest-edge species
protect forests from fires (Koechlin, 1961, Dowsett-
Lemaire, 1996) and facilitate forest expansion. In Central
Africa, savannah thickening is rarely reported, but in
Gabon, one study suggests that this process is also
occurring, due to changes in traditional fire regimes
(Walters, 2012).

Forest expansion and savannah thickening were not
considered a conservation issue in Central Africa until
recently, as forest conservation has been the overall
priority for the region. However, the savannah
ecosystems are regionally rare and can form important
islands of habitat, harbouring nationally rare savannah
specialist species and providing significant patches of
preferred habitat for species such as forest buffalo, forest
elephant and bushbuck, which can reach locally high
densities (Vande Weghe, 2011; Walters et al., 2012). This
is the case for Lopé National Park which protects
savannahs of the middle Ogooué region in central Gabon.
Understanding savannah ecosystem change, its potential
interaction with climate change and the role of direct
management intervention is therefore particularly
relevant to the case of Lopé National Park, where
management objectives aim to maintain these important
habitats.

In Gabon, 13 out of 20 statemanaged strict protected
areas harbour some savannah. Although anthropogenic
savannah fires are commonplace, Lopé National Park (a
UNESCO World Heritage site), is one of only two
protected areas in Gabon to use a prescriptive fire
programme to manage its savannahs, which it has done
since 1993. Fire has been used by humans in Gabon for
thousands of years, and
be relicts of a dynamic vegetation history linked to
historic human migration events and past climatic
conditions (Maley, 2001; Oslisly, 2001; White, 2001;
Ngomanda et al., 2007). Human fire activity combined
with a dry climate is thought to have maintained large
areas of savannah between 2000 3000 years ago
(Oslisly & Peyrot, 1992; Peyrot et al., 2003; White, 1995).
A period of human absence beginning around 1400 BP
coincided with more humid conditions and rapid forest
expansion (Oslisly, 1995; Oslisly, 2001; White, 1995;
White, 2001), indicating that both historical human
activities and climate have contributed to alternating

PARKS VOL 20.1 MARCH 2014

L o p ® 6 managedsavannahl zp8e? ar e

trends in forest/savannah
have been expanding for the past 2,500 years (Palla et
al., 2011) and islands of forest vegetation are also being
established within the savannahs (White, 1995;
Ukizintambara et al., 2007).

The Lopé fire management programme was originally
implemented with the objectives of reducing rates of
forest expansion into the savannah, maintaining the
diversity of habitats at the forest/savannah transition
zone and encouraging seasonal use of the savannahs by
large mammals to improve tourism opportunities
(White, 1995; Molloy, 1997; Ukizintambara et al., 2007).
Despite the annual fires, forest expansion is occurring
rapidly (Nana, 2005; Palla et al., 2011) and visible
changes in savannah structure can be seen. Some
unburned areas at forest edges have made a clear
transformation from savannah to colonising forest in just
15 years (see photo 1).

As savannah conservation has traditionally been a lower
priority than wildlife or forest conservation, the managed
burning plan has been implemented with limited
resources and a lack of trained personnel. Until now
there has been no empirical evaluation of the
effectiveness of the burn plan to achieve its management
objectives. In the context of climate change,
understanding the most balanced management response
to a landscape changed by both global and local drivers is
becoming more critical, as Lopé strives to protect its
unique ecosystems for the long term.

In this paper we examine data from the fire management
programme in Lopé to investigate the results of the
current burning practices. We address the following
questions:

1. Is there an underlying influence of savannah grass
type on the distribution of woody vegetation in Lopé
savannahs?

2. Is there a relationship between the fire return
frequency and the woody vegetation cover within the

thought t

3. Is burn effort consistent throughout the fire season
and efficient for the management goals?

4. When are the optimal conditions during the day and
during the season for burning?

MATERIALS AND METH®D

Fire Management Programme: The study area comprises
a mosaic of savannah units in the north of Lopé National

Park covering a total of 3,940 hectares (Figure 1). Two
main types of savannah vegetation have been described
according to their grass species composition, and their
distribution is determined mainly by erosion and soil
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Photo 1: Forest encroachment of a single savannah patch in Lopé National Park, which has not burned since at least 1993.
Top photo: in 1993, the patch is a densely shrubbed savannah readily distinguished from the adjacent forest block.
Bottom photo: in 2008, the same patch has transformed into colonising forest and the fesastannah boundary has shifted
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moisture content (Alers & Blom, 1988). Type 1 savannah,
found mostly in the north of the study area, is species
poor, dominated by Anadelphia afzeliana. Type 2
savannah, typical of the southern savannahs, is species
rich, dominated by Hyparrhenia diplandra ,
Schizachyrium platyphyllum and Panicum nervatum
(Alers & Blom, 1988). Both types contain woody shrubs,
principally of the species Sarcocephalus latifolius,
Crossopteryx febrifuga and Psidium guineense (White,
1995).

In 1993 a fire management programme was developed,
consisting of an annual burn scheme with most areas
programmed for annual burns. A 790 hectare area,
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including both Type 1 and Type 2 savannahs, was set
aside for either a 2i 3 year fire return period, or protected
entirely from burning (Figure 1), in order to maintain
habitat diversity at the savannah/forest transition zone
and preserve savannah patches of guava Rsidium
guineensis) which draw elephants into open areas for
tourist viewing. Savannah units (determined in size by
firebreaks) were burned progressively over a sixweek
burn season between July and September to extend
seasonal visibility of buffalo by staggering sward
regrowth. Actual inter -annual start and stop dates vary
slightly according to seasonal rainfall, but planned burns
started in late July when grasses were sufficiently dry for
combustion. From 19937 2001 around 20 large savannah
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Figure 1: Map of the study area and managed burn zone, Lopé National Park, Gabon. White numbered zones are savannahs
programmed for annual burns, red are savannahs protected from fire, and blue are savannahs <hy&&r burn cycle.

Forested habitat is green and yellow areas are savannahs outside the managed burn zone. Thick black lines indicate noads, thi
black lines indicate locations of fire breaks that separate savannah units. Marshes are outlined in blue. The star indieates
location of rainfall and humidity data collection.
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inside the red ellipses). Top left: open savannah; Top right: young woody savannah; Bottom left: mature woody savannah;

Bottom right: colonising forest © Kathryn J Jeffery

units were defined by natural firebreaks such as roads,
marshes and forests, thus these units were not
necessarily related to their biological characteristics or
animal use. In 2002, the savannah units were revised to
better incorporate knowledge of buffalo home ranges
(Molloy, 1997; Korte, 2008) and 69 smaller distinct
savannah units were identified, separated by natural
firebreaks and man-made barriers cut with machetes one
month prior to the burn season. Fires were lit between
15:00 and 18:00 as a security measure to favour less
intense, more controllable fires. Burn dates and
savannah units burned were recorded and data were
managed in an ArcGIS 9.x database (ESRI), which was
also used to calculate the original areas of each savannah
unit. Burn areas were not directly measured but
estimated as the whole area of the savannah unit that
had been lit on a particular date. During some years,
environmental conditions led to incomplete burns of
some units; these incompletely burned savannahs were
either re-burned at a later date if less than approximately
half of the unit had originally burned, or left partially
burned if the majority of the unit had been burned.
Partial burn areas were recorded on maps wherever
possible. Annual burn plans were prepared and
implemented each year, although data on burn dates and
spatial accuracy of implementation of the burn plan for
each savannah unit were incomplete for some yearsWe
considered data collected during a 14 year period
between 1995 and 2008, where complete data were

available for nine years. No data existed for 1993 and
1994, which were not considered in this study. Only these
years are used for analysis of the burn effort. Human
error and environmental conditions did lead to some
error in spatial implementation of the burning plan,
however recorded fire return frequencies were close to
the burn plan prediction (see Figure 3 in results section).

Vegetation Classification In Central Africa, and
elsewhere, definitions of savannah types based on tree
density have been proposed (Conseil Scientifique pour
|l 6Afrique, 1956; UNESCO,
adopted (Bourliere & Hadley, 1983), leaving researchers
and managers to adopt measures adapted to their
situation. In this study, the following method was used to
create a local objective standard, against which change
can be measured. The equivalence of our four classes to
the terms used in other Lopé literature (White, 1995;
White, 2001) is indicated for each one, to avoid
confusion and create a single standard terminology.

Digital photographic images were taken from each
ordinal and cardinal direction at 29 viewpoints across the

study area in October 2008 using a Canon 3EOS 350D at
ISO 200-400, and GPS locations were recorded. Over
150 point locations were randomly selected from the
photographs and visually inspected. The area
immediately surrounding each point (between 10 and 50

m radius) was assigned to one of four vegetation
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categories from visual inspection of images (Figure 2), fire return frequencies; i.e. savannahs that were
along with correspondi ng f ourplameditmburn énnually, by a 2+3eygae totatior, orn 6
score as follows: (1) Open savannah: woody shrubs rare never burned (Figure 3) and tested for differences in
or absent (n=40) : Whi t e (200 12008 fivGodyv \egetatmrh scores dgpeatvweant fire oretuin;
(2) Young woody savannah: woody shrubs common, categories for each savannah type. Sample sizes were
young woody shrubs <1 m in height dominate (n=26): too small to permit an analysis of Type 2 savannahs,
White (2001) @ Sayv@nMatrie woodyg et ahoweven within Type 1 savannahs our results suggest
savannah: woody shrubs common, mature woody shrubs a negative relationship between woody vegetation
>1 m in height dominate (n=45): White (2001) and planned fire return frequency. Mann -Whitney U
iSavannah vy(d)geeparaing forestd savannah tests between paired categories confirmed a
species rare or absent, colonising tree species dominant significant difference between Never Burned and
(n=12): Whi t e (2001) fi Co.l Bant s i n @urned Amuaky t(\W=1334, p < 0.01, adjusted for
locations were rejected if they did not fall into one of the ties), and between Never Burned and Burned Every 2
four vegetation categories described above (e.g. mature - 3 years (W=179, p = 0.02, adjusted for ties), but not
forest block or marsh). In cases where the point fell on between Burned Annually and Burned Every 2 - 3
mixed vegetation types, the prevailing vegetation type years (W = 1591, p = 0.092, adjusted for ties).
visible in the photograph was used to assign the
vegetation category. In total 123 point locations were By assuming that for years in which burn data were
retained, representing 52 different savannah units inside not recorded for a given savannah a value of either 0
the managed burn zone. (unburned) or 1 (burned) could be true, we then
calculated the maximum and minimum possible fire
Environmental data  : Four seasons are recognized at return frequencies for all savannahs over the 14 year
Lopé: a short dry season occurring between December period. We compared savannahs that fell into one of
and February, a long dry season (mid June to mid two discrete groups; those that had burned the least
September) and two rainy seasons (Vande Weghe, 2011). often (between 0 and 7 times) and those that had
We defined the faverageo | on gourrkd thhe st &tenQlibtwden Pafdl 14 taried). el |
data which were collected daily in Lopé from a single analysis was restricted to Savannah Type 1 due to
savannah location attheSt at i on dOEt udes difasleqfate rshnple eskes efér Type 2 savannahs.
Chimpanzes (Figure 1) between 1984 and 2009: average Although sample sizes were small for Type 1, median
annual rainfall is 1483 mm (SD 191). Weeks where woody vegetation scores were significantly higher for
average rainfall was below 2 O0sa@fahysuiné 0-¢ Onies thafd thése Burndtd Br14/

seasono; these corresponded t @med(0il Atimésengelin =13.87 $DVG4, kL7t gvEie n
11 June and 16 September. Early season was defined as times, Mean = 2.00, SD 0.90, n = 43; ,Mann Whitney

the period 11 Jund 15 July; mid season 16Julyi 19 U test, W= 972, p < 0.01, adjusted for ties).
August; and late season 20 Augusi 16 September.

Humidity data were collected at the same savannah 3 consistency of burn effort throughout the fire
location every 15 minutes between 2002 and 2008 using season:
automated data loggers (HOBO data logger 2002 2006;
TinyTag Plus 2007i 2008).

The fire plan is designed to evenly allocate
burn dates across the sixweek burn season, however,
logistical constraints, errors made by burn operators
and accidental fires resulted in actual burn dates

RESULTS frequently differing from those planned.

1. Influence of grass savannah type on current
woody vegetation:  To control for the effects of fire Very few fires (2 per cent) were recorded early in the
treatment, we restricted this analysis only to dry season. The majority of all fires (87 per cent) were
savannahs that had been burned annually. Mean recorded between 30 July and 16 September, with
woody vegetation scores for annually burned Type 1 large variations observed across weeks (Figure 4). No
and Type 2 savannahs (Alers & Blom, 1988) were 2.18 significant difference was found between the
(SD 0.96) and 1.71 (SD 0.83) respectively (n= 92), a frequency of mid and late dry season fires (@ (1) =
difference that was significant (Mann Whitney U test, 3.39, N = 382, NS); 40 per cent of all recorded fires
W = 1668; p = 0.018, adjusted for ties). were mid dry season and 48 per cent were late dry

season. The remainder were either out of season or

2. Relationship between fire return frequency no date was recorded. The week of the 6 August had
and woody vegetation cover: We plotted average the highest number of fires recorded, and with the
woody vegetation scores as a function of the planned exception of the week of 13 August, subsequent weeks
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Figure 3: Average woody
vegetation scores (4 1
SE) in 2008 for 77 locations
in savannah grass Type 1 in

Lopé National Park,
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showed a progressively diminishing number of burns,
with a strong negative correlation between burn week
and the number of recorded fires from the 6 August
onwards (rs = -0.933, N = 9, p < 0.001). The 13 19
August dip coincides with the mid August national
holidays, and is indicative of a lack of available
human resources during this week.

Optimal humidity conditions for burning

Average hourly relative humidity values plotted
throughout the day in Lopé savannahs show that they
are at their lowest between 11:30 and 14:30 daily,
when minimum average values of 60 per cent are
observed (range 31100 per cent; Figure 5a).
However, burning was deliberately executed between
15:00i1 18:00, when average humidity levels are
between 63/ 83 per cent (range 35 100 per cent).
Average weekly humidity levels plotted throughout

between 1995 and 2008

the dry season (Figure 5b) show that while variations
in humidity are large for any one week, a general
trend of decreasing humidity is observed as the dry
season progresses. Humidity is lowest in the late dry
season, with the recommended optimal burn period
identified between 20 August and 16 September. This
part of the late dry season is also when dry matter in
grass swards is high and fuel moisture likely to be
lowest (Molloy, 1997).

DISCUSSION

The results presented here show a negative relationship
between fire return and savannah thickness within
savannahs of the same grass type. However, additional
photographic evidence suggests that the Lopé forest/
savannah boundary is also changing, allowing forest
expansion (Nana, 2005) and that savannahs newly
protected from fire by forest-edge changes can thicken
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sufficiently over a 15 year period to be classed as
colonising forest (see Photo 1). Our data demonstrate
that whilst fire appears to be having a significant effect

on Lopé savannah vegetation, the efficiency of current
fire use as a tool to
hard to evaluate.

Savannah grass types The significant effect of
savannah grass type on savannah thickness shown by our
analyses was not taken into account in the original
burning plan. Thus the distribution and number of
savannah burn units are not stratified across savannah
grass types, making statistical interpretation of results
problematic. Our experience indicates that the burn plan
should be further developed to include explicit
monitoring that will permit better analysis of the effect of

PARKS VOL 20.1 MARCH 2014

fire return on savannahs with different grass types, and
examine potential differences in fuel loads between
savannah grass types.

pr es e Fireeintehsityp ® 0re dataashoa rthatairttondistet iburna t s

effort within burn seasons and bias to burning conducted
at times of both relatively high daily humidity and high
seasonal fuel moisture conditions, are likely to have
reduced the intensity of fires.

Our assessment of the environmental conditions during
the burning season indicates that there is potential to
increase fire intensity and possibly increase the impacts
of fire on the observed savannah thickening and forest
expansion seen at Lopé. We identify ways in which the
existing fire plan, burning practice and environmental
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A low intensity fire, Lopé National Park, Gab@Nicolas Rumboll

monitoring in the park might be improved to make fire a
more effective tool for savannah preservation in Lopé
and increase managersd abil
Fire intensity is influenced by fuel moisture, air
temperature and wind speed (Trollope et al., 2004), yet
the burning plan in Lopé has promoted burns in sub -
optimal humidity conditions and not used data on fuel
loads, wind or air temperature to inform daily burning
practices. Whilst high humidity burn times were chosen
as a security measure, they have probably also
contributed to a less efficient burn, lower impact against
savannah thickening and forest expansion, and
ultimately undermined progress toward the management
goal.

Although our findings indicate a correlation between past

fire frequency and current woody vegetation, data on fire

intensity or speed are lacking and thus the effect of
increasing fire intensity (heat, completeness of
combustion) in these savannahs types cannot be
accurately evaluated.

It is likely that favouring more intense fires, by targeting
the least humid parts of the day (11:30' 14:30) and
season (20 August 10 September), and times of lowest
fuel moisture would better inhibit savannah thickening
and forest expansion. Collection of environmental data

on wind speed, wind direction, temperature and
measurement of resulting fire heat and speed throughout
they buin oseagson,awould tomtributeé fredtlym o ancote s .
accurate identification of optimal burn conditions
enabling adjustment of the weekly burn plan specific to
each season (Higgins et al., 2000; Govender et al., 2006).
Since 2010, data on wind speed and wind direction have
been incorporated into the routine burn data collection
protocols in the Park, and future analyses should allow
further refinement of optimal burn times.

Fire return period : Our data show an effect of fire on
savannah woody vegetation in Lopé, with protected
savannahs having significantly higher woody values than
those regularly burned. However, although woody values
are the lowest for annually burned savannahs, our data
do not yet suggest that annual burns are significantly
more effective at reducing savannah thickening than a 2-
3 year fire return period. Elsewhere, fire return period is

known to be a critical parameter for maintaining

savannah structure (Sankaran et al., 2005), In Gabon,
two dry seasons have traditionally allowed twice yearly
burns in some savannahs, although this practice was
stopped in Lopé in 1993, due to concerns over impacts on
nesting birds in the short dry season (White,1995). There
is currently debate around the question of whether a
twice yearly fire return period (i.e. burns in both the

short and long dry seasons) would be more effective for
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Savannah fire at night, Lopé National Park, Gal®m®avid Greyo

savannah management. It may be possible to obtain
more intense fires by increasing the fire interval (Higgins
et al., 2007); however variations of fire return over 1, 2,
and 3 years elsewhere have shown to impact woody stem
density both positively and negatively (Higgins et al.,
2007) and evidence from elsewhere in Gabon suggests
that woody stems may even increase with increased fire
frequency (Walters, 2012). In a high rainfall savannah
such as Lopé, it is possible that an early, short dry season
burn will reduce fuel loads and therefore the intensity
and efficacy of the ensuing late season burn (Higgins et
al., 2000). A more detailed study of fire return periods
and woody stem density in Lopé is recommended,
together with assessment of other ecological factors, such
as wildlife use of savannahs in the short dry season.

Burn effort : The current burning plan demands fires
evenly spread across the season from JulySeptember,
however, the within-season fire frequency has been
heavily biased against mid season burns (at the onset of
burning), and uneven across the remaining weeks. This is
likely due to staff and logistic disruptions during the
holiday week leading to subsequent alterations of the
programme, combined with a decrease in motivation to
burn as the season progresses.

As both improving fire intensity and reducing the
management burden seem desirable, a shorter, later
burning season should be implemented.

Extent of fire management Due to logistical
constraints, the managed burn plan has been

implemented in a restricted area; it is now a park
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management objective to extend this to cover all
savannahs inside the park and its buffer zone (ANPN
2013). Many of these areas are already burned annually
by the local community, but without planning,
monitoring or involvement by the park authorities. In
other countries, wildfire management programmes may
be closely linked to local communities (Parr et al., 2009),
particularly where fire management is cultural, resources
are lacking and fires pose a threat to human safety and
livelihoods (Laris, 2002; Myers, 2006). As is the case
elsewhere in Gabon, unplanned savannah fires in Lopé
can be started deliberately, either to facilitate hunting or
to clear land amongst other uses (Walters, 2010), fire
safety awareness is lacking and fire damage to
infrastructures is often sustained. It is clearly in the
parkds strongest interests
in fire management, not only to improve ecological and
landscape level monitoring of fire behaviour and
impacts, but also to facilitate park management efforts to
control hunting and address local safety issues (Walters
et al., in press).

The data on woody vegetation cover presented in this
study are preliminary. More accurate measures of change
are required, including quantitative measures of above
ground biomass and stem density, which will allow pre-
and post- treatment comparisons. Several studies have
used large-scale methods to establish landscape level
biomass: measures from forest plots in Lopé have
already been used to quantify satellite imagery for
estimating carbon stocks at a landscape level (Mitchard
et al.,, 2011), and this approach could be extended to
improve resolution for mapping above ground biomass
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in savannah ecosystems. Although rarely used in Central
Africa (e.g. Leuthold, 1996; Wigley et al., 2010), the fixed
-point photomonitoring methods employed here also
permit a simple method of identifying broad differences
in vegetation structure over a large area that can be easily
repeated to provide robust indicators of change.

Factors such as the surface area of savannahs, their
proximity to adjacent continuous forest, and their
potential humidity levels as well as those in the forest
edge are important in fire regimes established to limit
forest expansion. In Lopé these factors cevary with
savannah grass type, making a better understanding of
the response of different grass types to fire particularly
important for managers. If global climate -induced
changes in the savannah/forest dynamic are occurring
across Gabon, as seems likely to be the case, then more
detailed studies examining how expansion processes are
influenced by these factors are critical and urgent.

Unlike other savannah areas where fire management has
long been practiced, such as those in South Africa,
Australia, or the United States (Bradstock et al., 2002; du
Toit et al., 2003; Pyne, 1988), in Gabon, savannah
management is rare and poorly funded (Walters, 2010), a
common limitation in sub -Saharan African protected
areas (Goldammer & de Ronde, 2004). The state of fire
management in Lopé highlights several factors more
general to park management, in particular when

managers are trying to address newly identified threats,
for which local technical skills are currently insufficient.

| f gl obal drivers ar e in
savannah thickening, then creative solutions to
maintaining savannah habitat may be needed, possibly
including manual interventions such as tree removal or
more extreme fire management regimes (Parr et al.,
2012). Training and investment will be required to

implement the recommended modifications and improve

fire management practices to meet management goals.
Over t he past millennia,
fluctuated according to the prevailing climatic

conditions. Over the next century, changes in global
temperature are predicted to reduce forest cover in
Gabon (Zelazowski et al., 2011) and with it associated fire
behaviour is also expected to change (Delire et al., 2008),
a phenomenon that may happen globally (Stephens et al.,
2013) . Lop®b6s fire
adaptive to these changes, as the landscape continues to
evolve.
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RESUMEN

Uno de los objetivos clave de gestién en el Parque Nacional de Lopé, Gabén, es la proteccién de ecosistemas
de sabana raros dentro del blogue continuo de bosque lluvioso. Con el fin de evaluar el impacto de los
actuales esfuerzos de proteccion, se examinaron los datos sobre la temporada de quemas, las condiciones
ambientales, los esfuerzos relacionados con las quemas y los valores actuales de las plantas lefiosas de las
sabanas entre 1995 y 2008. Los resultados mostraron (a) que la heterogeneidad espacial de los valores de
las plantas lefiosas se correlaciona con el tipo de vegetacién de hierba; (b) una relacién negativa entre la
vegetacion lefiosa y la frecuencia de incendios sucesivos en una zona especifica, lo que sugiere que la
disminucién de la frecuencia de incendios sucesivos puede favorecer el engrosamiento de la sabana; y (c)
gue los esfuerzos inconsistentes de quema por parte del personal del Parque y las quemas disefiadas para
reducir el calor, pueden limitar la eficacia de los incendios para prevenir el engrosamiento de la sabana o la
expansion del bosque. Se identificaron las condiciones 6ptimas de humedad y humedad del combustible
para la quema y se formularon recomendaciones para mejorar el plan de manejo de incendios para alcanzar
el objetivo de gestién. Las modificaciones precisardn tanto de una inversion significativa de recursos y
capacitacion como de un trabajo experimental urgente para separar los impactos directos del fuego de otros
procesos de cambio de la vegetacion. La politica de Lopé en materia de incendios deberia ser, en ultima
instancia, una respuesta dinamica a los cambios en el paisaje local movida por los impactos directos de los
incendios o por el cambio climatico global.

RESUME

Léun des objectifs ¢cl® de gestion du Parc National
de savane au sein de la barriere continue de forét équatoriale. Afin d'évaluer l'impact des efforts actuels de
protection, on a collecté sur la période 19952008 toute une série de données sur les feux de savane, les
conditions environnemental es, | 6effet des incendi
résultats ont montré que (a) I'hétérogénéité spatiale des valeurs ligneuses est en corrélation avec la
végétation composée de graminées, (b) une relation négative existe entre la végétation ligneuse et la

es

P

fr®quence des incendies constat®e, ce qui |l ai sse supp

ncendies pourrait favoriser | 6®paississement de |
ans |l es incendies d®cl ench®s par | es personnel s
ontrt!l| ®e, pourrait l'i miter | 6efficacit® de cette
6expansion de |l a for-°t. Les conditions optimales
établies et des recommandations faites pour améliorer le plan de feu existant en vue de réaliser les objectifs

de gestion préétablis. Toute modification nécessitera d'importants investissements en ressources et en
formation ainsi quodéun travail exp®rimental en vue
de changement de la végétation. La politique de feu a Lopé devrait constituer au bout du compte une
réponse dynamique aux changements dans le paysage local induits par les impacts directs du feu, ou plus
globalement, par le changement climatique mondial.
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ABSTRACT
The highly diverse climate and nature of Iran offer a potential to use ecotourism as a tool to support

conservation and local development. To realize this potential, the ecotourism experience must be identified

to guide management actions. Thi s paper examines ec
evaluates I rands national parks (NPs) economically. 2
conducted in summer 2012. The majority of respondent ¢

survey revealed the weak condition of NPs both in status and conservation activities. Almost all respondents
were willing to voluntarily participate in projects related to nature, environment and biodiversity
conservation; pay for protection; increase the area of protected areas; visit NPs in the future; and they were
mostly young. They believed that the conservation of biodiversity is not only the responsibility of the
government but also society in general. Furthermore, most answerers highlighted ecotourism activities as a
tool to benefit local people. The paper concludes that the government should elevate environmental
awareness and consciousness, build community capacity for biodiversity management, resurrect the
conservation movement, promote ecotourism and sustainable investment, strengthen the capacity of NGOs,
look for synergisms, and build opportunities for participatory, cooperative science and stewardship.

KEYWORDE®cotourism, online survey, environmental awareness, national parks, Iran

INTRODUCTION 1993), a definition which emphasizes the view that
Protected areas (PAs) are a key global strategy and serve  ecotourism should have positive impacts. However, to
as one of the most important public goods. Many PAs realize this potential, the ecotourism experience must be
continue to be established, especially in developing identified to guide management actions and thus to
countries (PPW, 2012). PAs have long been the only way  sustain the resources on which ecotourism ultimately
to conserve ecological regions from other forms of land depends. In this way, visitors are at the centre of
use (EEA, 2010). Governments must ensure that their ecotourism management. They represent a valuable
PAs are well managed (IUCN-Jeju, 2012), however, most resource for gaining information about the presence and

PAs are not financially self-sufficient (Kolahi et al., extent of impacts, the acceptability of environmental
2012a; Leverington et al., 2010). As a result, change, and the consequences of management actions for
underfunding hinders conservation or development conservation and their experience.

objectives and activities (IUCN, 2005).
Economic considerations generally play a key role in
Tourism and recreation will increasingly make use of PAs decisions. Subsequently, the economic valuation of

and other nature areas, f0i n ecosystam sepieed hasoreceived bpecal attention urf f er
zones from daily urban life and in developing countries recent years. In fact, the idea of economic valuation of
as the setting for nat ur e tenvronmentalobengfitsvai megreatioh araak .was filsD 0 1) .
Based on the most commonly used definition, considered in 1947 (Majnonian, 1995). Many efforts have
ecotourism or nature-b as e d touri sm i sbeeiicordaciedto detetminethe benefits of ecotourism.
travel to natural areas that conserves the environment In the developing world, economic valuation of
and improves the well-b ei ng of | ocal erevimprertad ser¢icEd & BAs is increasingly common
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(Adamsa et al., 2008). But few economic valuation
studies have been conducted in developing countries
(Dixon and Hufshmidt, 1986; Hadker et al., 1997).

impacts of visitor activities and the effect of these
impacts on the visitors experiences. Based on an inquiry
from the Bureau of the Habitats and Protected Areas
(BHPASs) in 2013, the total number of eco-tourists in

In the last three decades, a range of economic valuaton | randés NPs is estimated at 100,0
methods for ecosystem services has been developed to
determine their values via pdoflidds aFrecelfr rteen ol eNsf og . mat i oty jnr
willingness to pay (WTP) (Hein, 2007). One important management, cooperation and the resources that attract
approach is the Contingent Valuation Method (CVM). them is an important key to effective management of
CVM has been commonly used as a standard approach to ~ fecreation sites. The main objective of this paper is
measure and quantify the non-market goods and the non therefore to examine the characteristics and attitudes of
-use values of an ecosystem in monetary terms, suichas €cotourism towards lrands NPs
recreation, wildlife and environmental quality goods conservation. An economic valuation of the NPs was
(Hanemann et al., 1991; Hanemann, 1994; Hein, 2007). carried out, conditions and management of NPs were
For applying CVM to represent a WTP scenario posed to assessed, relationship between ecotourism and local
the respondents at recreation sites, however, entrance fee ~ People and the role of ecotourism in local development
is the most logical choice and a realistic payment vehicle ~ Were investigated, and environmental awareness was
(Lee and Chun, 1999; Jorgensen et al., 2001; Turpie, €valuated.
2003).
METHODS
Population growth and climate change impacts has Study areas: The authors selected Irar
caused serious degradation of natural reserves and  study areas. Iran has 26 NPs, totally 1,960,537 hectares,
biodiversity in Iran over the past few years (Kolahi et al., covering 1.19 per cent of I ran
2012a). This has raised concern over the status of Because of their environmental characteristics and high
endemic species (Kolahi et al., 2012a, 2013a, 2014). Inan  biodiversity NPs have the greatest variety of
attempt to preserve biodiversity, some areas were management zones compared with other types of PAs in
converted into PAs. Iran has four categories of PAs Iran. In addition, they have the greatest variety of natural
including 6National Par k 0 atfrddtons,and appbeuniiies foravisitorsNamd ther naost
Monument 0, owildlife Re f u g edéveloped toutist fagilRigs ¢BHRAG,22@18). Ar e a 0,
which altogether cover about ten per cent of the total
Il rands area according t o Sulvey appeogcixr t me orline questionhdiree was
Environment of Iran, GIS and Remote Sensing Section, admini st er ed -society betweam July aral
statistics for November 2011 (BHPAs, 2011). These sites  September 2012 to collect responses to primarily closed
are spread throughout the country. They host habitats for ended questions. The questions were about NPs and
an array of species and associated ecosystems and play biodiversity conservation in Iran. They were designed so
an important role in the sustainable utilization of natural that all participants could answer them. Those who had
resources. The coverage and the challenges facing vi si t ed at |l east one of Il ranéds

management in lrands PAs
(2012a). PAs lack management plans and challenges
include mismanagement, limited public participation,
and conflict between local people and PA management.
Onl vy 2 per cent of t he
protected (Kolahi et al., 2012a). PAs depend completely
on a relatively low, annual budget from government. No
economic analyses have been undertaken and thus PAs
have not optimized possible income (Kolahi et al., 2012a,
2014). Some reports also show that PAs managers
considered the local community as a threat and they do
not try to give the public opportunities to cooperate in
conservation activities (Kolahi et al., 2011, 2013a).

There is a lack of reliable data specifically on ecotourism
numbers to Iran and very little information exists
regarding the environmental (biophysical and social)

PARKS VOL 20.1 MARCH 2014

a rgeestions than bthelsy Thekgaestiarts iwereedividea into

seven sections: 1) environmental activities and attitudes;
2) awareness about NPs and other PAs; 3) the
relationship between local people and ecotourism; 4)

c 0 wolunteey dneasurésA $) satisfactione 6) fVETP;t and/ B)1 y

demographic information. The survey consisted of
multiple -choice, dichotomous yes/no, and ordered-rank
responses, though a few operended questions were also
posed to offer further explanations for checked
responses.

After the questionnaire was structured and standardized,
Iranians were informed by emails and advertisement (in

some web sites). This call for information went viral (e.g.

an email which rapidly propagates from person to
person) and within a few days it had been sent to more
than 3,000 people.
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Table 1: A summary of variables used in all Logit Regression Models

Variables
Age

Gender

Marital status

Family size
Education

Field related
Member
Number of

available
information

¢201 ¢
satisfaction

Status
satisfaction

Enjoyment
satisfaction

Group size

Monthly

Family
monthly

income (Rials)

Number of
visitedNPs

WTP
Paying
amount
Benefited to
local

Description

Ratio scale: respondents were asked to write their actual ages bas
on calendarears.

Binary scale: males=1 and females=0.

Binary scale: married=1 and single=0.

wkiA2 a0FEtSY (G20Ff ydzYoSNI 2F |
Ordinal scalél to 6): Under high school=1, high school=2, Associa
degree=3, Bachelor=4, Master=5, Doctor and upper=6.

Binary scale: field related to environment, natural resources or sirr
issues=1, otherwise=0

Binaryscale: a member of any environmental supported
organization=1, otherwise=0

Ratio scale: respondents were asked hbey wereinformed about
NPs at their last visiEriends/relatives; Living nearby; Publications;
Internet/website; School class/program; Television/radio; and Othe
Each item gave 1 score. Higher scores indicate greater available
information.

' Index: Respondents were asked to rate ten statements o#paiist

Likert scale from very dissatisfied (1), dissatisfied (2), neutral (3),
satisfied (4), and very satisfied (9K statements were about status
saisfaction (Component 1 of PCAnnex )} and four statements
about Enjoymentatisfaction (Component 2 of PCAN index was
developed by summing the responses on all ten statements about
satisfaction of status and enjoyment. Reliability analysis revealed
I NByol OKQa hlrnoyuwr ada3aSadiy3
score can range from 10 to 50. Highe2945 & A Y RA Ol (i S
satisfaction.

Ratio scaleSx statements of component; annex 1the index score
can theoretically range from 6 to 30. Higher scores indicate greate
status satisfaction.

Ratio scaleFour statements of component;Zannex 1the index score
can theoretically range from 4 to 20. Higher scores indicate greate
Enjoyment satisfaction.

Ratio scale: The number of visitors includiegpondents travelling
together.

Ordinal scale (0 to 6): Nothing(0), less than 5,000,000(1), 5,0060,0(

I (xS 7,500,000(2), 7,500,0000,000,000(3), 10,000,0615,000,000(4),

15,000,00620,000,000(5), over(6)

Ordinal scale (0 to 6): Nothing(0), less than 5,000,000(1), 5,0060,0(
10,000,000(2), 10,000,0a15,000,000(3), 15,000,0€20,000,000(4),
20,000,00625,000,000(5), over(6)

Ratio scale: number of visitédPsin Iran including 1 (1),-2 (2), 610
(3), 1315 (4), and more than 15 (5).

Binary: Willing to pay=1, not willing to pay=0.

Mean+SD
32.4+8.22

0.58+049

0.49+0.50
3.69+1.48
4.75+0.95
0.48+0.50
0.31+0.46

1.37+0.82

17.40+7.48

13.96+4.95

13.44+3.63

9.57+10.14

2.54+1.87

3.47+1.58

3.92+3.48

0.90+0.30

Ratio scale: The maximum of paying amount including 0, 10,000, 43,586+62,323

20,000, 30,000, 40,000, 50,000 Rials or other (?).
Binary: Benefited to local people= 1, not benefited=0

0.45+0.50
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The authors did not seek to represent objectively the
opinion of the Iranian public but to investigate the

opinion o fsocidtyr A ntdias of €,121 usable
questionnaires were collected from the survey. In this
paper only respondents?d
Il rands NPs have been
and coding were carried out, followed by data analyses.
The authors used factor analysis to reduce ten statements
of satisfaction into smaller sets of underlying factors (see

annex 1).

Contingent valuation method and payment

option:  In this study, the authors designed the CVM to
simulate as closely as possible a real market. We
designed bids based upon previous studies (Kolahi et al.,
2013b; Qorbani and Sadeghi, 2011; Amirnejad, 2007)
and inflation, using an entrance fee as a familiar vehicle
for payment. It was felt that respondents would have
little trouble visualizing the contingent market specified,
since Iranian people are familiar with paying entrance
fees for activities at recreation sites and many local
facilities actually charge entrance fees. In this way,
respondents had a realworld baseline against which to
judge their responses. A set of six different offers and an
open-end offer were selected. The offers included
nothing; 10,000; 20,000; 30,000; 40,000; 50,000
Rials; and others (?) (US$ 1=12,260 Rial; CBI, 2012). In
the open-ended bid format (others (?)) respondents were
asked to state directly their maximum WTP1,

PARKS VOL 20.1 MARCH 2014

Logit regression model: The authors used logit
regression to model the relationship of the binary
dependent variables (WTP 1 yes/no and benefiting local
people i yes/no) to the independent variables by using

w h o thé @odditional Baickivardimethdd. Alstatiatisal sunomarg o f
pr e s e n tamddexplaiation &f al vagiables inctyded m hthe dolgii n g

models are provided in Table 1.

Finally, to measure WTP, the following equation was
applied (see annex 1):

Max A 1
E(WTP) = [['* g A

(")
B

where E(WTP) is the expected value of WTP, is a

&
coefficient to be estimated, A is an offer, and is the

adjusted intercept which was added by the

socioeconomic term to the original intercept term of
The area under the curve in Eq. (I) can also be used to
make inferences of truncated mean of WTP.

RESULTS

Sample characteristics: Out of 2,121 respondents,
61.7 per cent (1,308) had visited at least one NP. The
sampl e represented visitors
Available information resources about the last visited NP
were low with 76.5, 15.6, and 4.4 per cent of respondents

ac
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Table 2: Frequency distribution of perception variables

Statements SD=Strongly Disagree, D= Disagree, N= Neutr
A= Agree, SA= Strongly Agree

Local people economically benefit from ecotourism activitieg
Everyone should conserve wildlife dPs

Government should allow stakeholders to participate in
management oNPs

There is trust betweehNPsadministrators and local people.
Current preservation and management activitiedNiRsare

4dz00S5 4 & T dz
Local people like establishing dPs

Ecotourism activities contribute to conserdsand their
biodiversity.

Ay O2yaSNBAy3

Rate of agreement (%)

Table 3: Knowledge about biodiversity conservation and national parks

Statements (knowing of/agreement

NPsmay include private lands and some people are living in

NPsare scenic outstanding areas of natural landscape which would be sufficient t
represent the nature of our country
Thepurposes of designingrational park are"protection and improvemenof

biodiversity and sitésand"recreationi'.
About 1% othe countryis selected ad\Ps
All countries have confirmed to increase thBiAs: i

area by 2020 at the last international convention in Nagoya (2010)

AboutMm £z 2F L NI yQa
To ncreasethe percentage oPAs( 2

having been informed by just one, two or three sources,
respectively. Among, friends/relatives (35.0 per cent),
living nearby (16.5 per cent), school class/programme
(13.9 per cent), television/radio (7.8 per cent), internet/
website (7.4 pr cent), publications (7.3 per cent), and

other (12.0 per cent) were available information

resources. Only 0.3 per cent of respondents lived inside
NPs. While 11.9 per cent lived less than 10km from a NP,
25.9 per cent were 1650 km from a NP, 45.0 per cent
lived more than 50km away, and 17.0 per cent did not
know the distance to their closest NP.

0.8 per cent of respondents were 19 years of age or
under; 42.5 per cent were between 20-29; 38.4 per cent
between 30-39; 13.6 per cent between 4049; 3.9 per
cent between 5059; and 0.8 per cent were over 60.
About 0.3 per cent of responders did not complete high
school, 2.9 per cent completed high school, 4.1 per cent
had the associate degrees, 28.1 per cent had the bachelor
degrees, 43.5 per cent had the master degrees, and 21.1
per cent had the doctorate degrees or upper.

Environmental activites and attitudes: With
respect to visitation: 32.5 per cent of respondents had
visited one NP; while 54.5 per cent had visited 2-5, 8.9
per cent had visited 6-10, 1.9 per cent had visited 1415

02y aSNBS

SD D N A SA
38 137 58 459 307
0.9 0.8 0.8 132 843
37 119 93 342 408
16.3 39.1 236 144 6.6
249 409 135 16.7 4.0
L
47 192 347 300 115
10.8 27.3 127 343 14.9
%
No Yes
37.3 627
16.7 83.3
222 778
689 31.1
Srad (2 w1 EEEEEEEWA
YR KI aPA8 SSy LINE 3 NIWENSIVIK]
VA RE] 38 96.2

and 2.1 per cent had visited more than 15 NPs. Over half
(54.3 per cent) had voluntarily participated in at least
one activity related to nature conservation and
environmental protection, while 45.7 per cent had not
had this experience. However, 89.8 per cent were willing
to voluntarily participate in projects related to nature
conservation and environmental protection. Almost a
third (30.6 per cent) had participated in at least one
project related to NP planning and management
including meetings, enforcement and/or monitoring.

The proportion of respondents who reported a desire to
visit NPs of Iran again in the future was high (99 per
cent). With respect to governance, 56 per cent believed
participatory conservation as the more suitable structure
for Il rands NPs management
management (28.6 per cent), while only 6.4 per cent
thought governmental management appropriate.

A quarter of visitors (27.1 per cent) had bought at least
one local product when visiting a NP. The frequency
di stribution of t he
environmental issues, local people, ecotourism, and NPs
management are shown in Table 2. Awareness of the
respondents about biodiversity conservation and NPs are
presented in Table 3.
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Explanatory variable Coefficient Std. error Sig. Table 4: Results of the logit model

Number of available information resourcqOL: 0.168 0028 f2NJ2et 2F LNIyQa ylis

Total @A AAG2NRQ &l (A& TS 0.013  0.000
Memberof environmental organization 0.632 0.235  0.007
RS & LJ2 y RBmyhly ic@me 0.171 0.054 0.001
Constant -0.027 0.419 0.948
Likelihoodratio ..%,=3835, p<0.001, N5308, -2 log likelihood795.25

Correctly classified: 90.3%

Explanatory variable Coefficient  Std. error  Sig. Table 5: Results of the logit model for

Enjoymentsatisfaction 0.054 0.016 0.001 benefited local people by ecotourism
Education level 0.114 0.063 0.072

wSaLRyRSY ! 0.104 0.032 0.001

-1.720 0361 0.000

Likelihoodratio ..2;=31.68, p<0.001, N=1,30 log likelihood: 1770.5

Correctly classified: 57.3%

Some 23 per cent of respondents commented in the open Estimating logit model for relationship between

-end question. Almost all the respondents worried about local people and ecotourism: Significant variables

t he destruction of I rands waraihcluded in the nodit made tbuneeasurioghwhether
biodiversity. The comments contained a lot of useful 2
information about threats tlocal ppople denefitedc byl ecotoudsa | (“1F 833680 n s .
The main threats can be grouped as: 1) mismanagement ~ p<0.001, Table 5). The estimated coefficients of

and lack of support from the Government, the enjoyment satisfaction (component 2 of PCA; see annex

Legislature and the Judicature (48 per cent); 2) lack of 1) and respondentsd6 monthly i

peopleds cooperation in e n vsiaisicalysignificant at the oreper sent evelowithghe r

cent); and 3) lack of knowledge and information related expected positive signs. The coefficient of education level

to biodiversity, NPs, environmental impacts, NGOs, and was also statistically significant but at the ten per cent

conservation activities (21 per cent). level with the expected positive sign. The positive signs of
enjoyment satisfaction, educatio

Almost 73 per cent (1,547) of respondents asked to  monthly income, indicated that the higher enjoyment

receive the results of the research and 10 per centnoted Sati sfacti on, mor e educated, an

they had learnt more about the NPs and conservation in ~ monthly income, the higher chance of benefiting local

Iran. people.

Regression for WTP estimation: Almost 90 per cent Measuring wuse valwue of lrands |

of the respondents were willing to pay the bid amount Equation (Il) shows the expected value of truncated

specified in the survey. The logit regression model was mean WTP, which represents use Vv

robust in fitting the data with almost 90.3 per cent of was calculated by numerical integration, ranging from

respondents correctly allocated to predicted WTP either zero to Maximum Bid (see Eq. (1)) after parameters from
6yesd6 or 6nod in the modftl , WiPhlagit enadeliwerg esimatedt ysiag they neakijpiumg o o d

2 g
to the data (3":1[!' =38.35, p<0.001, Table 4). Of the 13 likelihood method. The socioeconomic term of was

variables, four were significant predictors of WTP in our estimated and added to an adjusted intercept together
model: the number of available information resources, oc
the total visitorso sati sfMithg qignal intgreephipenod hi p loffangs NPs,

environmental organizati on, 98083 wereeglimaed ipdhave behighesy Hse yalus of
income. Their signs were positive as expected. These 49,404 Rials (approximately US$ 4; CBI, 2012) per

indicate that the probabili t§Ogf WTP 6yeso6 increases with
i i i i i 50,000 1

mc?re available |nf0rmat|or.1 resources, larger satlsfa9t|on, E.'[WTP] — Jr L dd = 49,404

being a member of environmental groups and higher 0 g™ 7 TR

monthly income, under the hypothetical market scenario. Rials (US$ 4) (In
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DISCUSSION

The results of the survey are discussed based around four
issues: conditions of NPs and management, information
about biodiversity conservation and NPs, ecotourism as a
tool for conservation and local development, and the
potential of people participation in national park
management.

Conditions of National Parks and management:

The conditions of infrastructure and primary services,
facilities and available information of the NPs were
reported to be weak (Table 1; annex 1). Respondents
were more satisfied with accessibility of roads and
parking, but complained strongly about lack of shop,
restaurant, hotel, hut, toilet and walking tracks/trails. An
increase in resources showed an increase in the
probability of WTP (Table 4).

Respondents believed that management activities aimed
at building trust with local people were weak (Table 2).
The majority of respondents also noted that current
preservation and management activities were not
successful in conserving natural areas and biodiversity.
They worried about the
habitats. The majority of the respondents (84.6 per cent)
pointed out that the current governmental management
structure of the NPs needs to be changed; participatory
conservation was seen as the best structure (according to
definitions by Borrini -Feyerabend et al., 2004; IUCN,
2012).

Information about biodiversity conservation and

National Parks:  Most respondents had no information
about the percentage of Iran in NPs and other PAs (Table
3). The majority were not informed about the last

g 9 asas ) f wwr*

{ ((4 ( ’ :ﬁ,.-

AR §

international convention related to PAs and biodiversity
(Table 3). Furthermore, it was clear that media resources
were not disseminating knowledge and awareness of
nature conservation and environmental issues to the
public. As most respondents were educated and had
access to internet and read news online this shows the
weakness in spreading knowledge and information to the
public. TV and newspapers have little coverage of water,
air, PAs, threatened species or habitat loss; and even
climate change and renewable energy receive scant
attention.

Clearly there is a need
awareness and consciousness, build community capacity
for biodiversity management, resurrect the conservation
movement, promote ecotourism and sustainable
investment, and strengthen the capacity of NGOs. Village
and urban areas need to have nature centres and schools
with  environmental education programmes that
contribute to a conservation ethic which increases the
political value of biodiversity. M ore media space (e.g. TV,
radio, etc.) reserved for environmental education will
also benefit protection. Creating a biodiversity ethic,

f ut u haveverf reqliresa changing hthie opdreceptienr of idistant

biodiversity loss into one in which people all share
personal responsibility for, locally and globally.

Ecotourism as a tool for conservation and local
development: Ecotourism potentially provides a
sustainable approach to tourism development across the
world. Visitors in PAs can generate both positive and
negative environmental impacts (McCool, 2006). But
some efforts show that through developing sustainable
ecotourism it can be possible to change attitudes and
increase conservation (e.g., Buckley 2012; Hussain et al.,

to

deve

and
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2012; Miller et al., 2012; Kolahi et al., 2012b). There are
no statistics about
estimated to be very low (BHPAs, 2013), mainly due to
the lack of basic infrastructure, facilites and
information.

The relationship between nature conservation and
ecotourism can be classified into three categories:
coexistence, conflict and symbiosis (Budowski, 1976).
The survey results showed that there is a potential
6symbiosis6 relationship
and ecotourism with environment protection enhanced
by interactions between conservationists and the
ecotourism industry. While responders rejected current
unplanned and uncontrolled ecotourism, nearly half
believed ecotourism could contribute to the conservation
of NPs and associated biodiversity (Table 2).

Almost all respondents were willing to pay an entrance
fee (Table 1), and the probability of paying more,
unsurprisingly, increases with higher incomes and visitor
satisfaction (Table 4). The need for the government to
improve incomes and welfare was noted, particularly in
the rural sector (Table 5). Most respondents highlighted

PARKS VOL 20.1 MARCH 2014

ecotour

ecotourism activities as a tool to benefit local people

theugh imcreasdd inaom®, £ducatidro epportumities etd. t

(Table 1 and 2).

Recreation and ecotourism
sustainable if managers were equipped with sufficient
information about the
words, knowledge of visitor characteristics is essential for
recreation planning and management. Informed decision
making and sound management of the site and facilities
ecotourism in

benefits of

The potenti al of peopl ed
Park management: The spatial coincidence of people
and biodiversity poses a problem for conservation
biologists, but also provides an opportunity (Schwartz,

2006). Rosenzweig (2003) presents several successful
examples of involving the public in biodiversity

conservation.

The survey showed that people were interested in
conserving nature and biodiversity, and supported an
increase in lranés PAs

i s

vi sitorso

b e twodd help,| in ahe dang NS fo soisbaim seeonomict i 0 n

ranos

parti ci

(Tabl e 3
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that the conservation of biodiversity is not only the
responsibility of the government but also others and that
government authorities should allow for more
participation in conservation management (Table 2).

Volunteer stewardship programmes are an important
way to engage society (Schwartz, 2006), yet relatively a
few organized efforts exist in Iran. Given that most of the
respondents were willing to participate voluntarily, it is
up to the government to consider how participatory
conservation bet ween NPs 6
public could be successfully applied. PAs managers
should consider mechanisms to help increase public
participation by building opportunities for participatory,
cooperative science and stewardship. Volunteers can be
registered with each national park and be engaged in
providing nature interpretation programmes,
participating in clean -up operations, undertaking simple
repairs of facilities, carrying out nature surveys, etc.

CONCLUSION

Given the speed of degradati
least 166 per cent greater than the global average
(Darvi sh, 2006) and al | I r
l'ight sé ar e red (Kol ahi et
government must quickly act and carefully improve its
biodiversity management activities.

NPs and biodiversity conservation in Iran are threatened
by mismanagement, lack of funds, park-people conflict,
park-other organization conflict (Kolahi et al., 2012a,
2013a, 2014), lack of biodiversity awareness, and lack of
public participation. This is highlighted by several
respondents to the survey
Opaper gensu Puwlldy, and( Stolton, 1999). The
government needs to improve the conditions of NPs and
management through financial and active planning
support, to hire well-trained staff, enhance
infrastructural and service facilities, etc. The government
must also try to improve incomes and welfare,
particularly in the rural sector.

b

People should be seen not as a threat but as an
opportunity to help achieve broader nature conservation
goals. The government should see the human and
environmental condition as intricate linked system. If

I rands environmentalists
current isolation, they must reach out and connect to
new audiences across the social spectra. Conservation
biologists can help engage
efforts by striving to achieve three goals: adjusting the
publ i cbs perception of

participation in  biodiversity conservation, and

ar e

encouraging ecotourism by tour packages to develop
conservation and local.

This study, with its socio-political approach, contributed
to a greater understanding of the implications of
ecotourism management in Iran. In summary, almost all
respondents were willing to voluntarily participate in
projects related to nature, environment and biodiversity
conservation; were willing to pay for protection; wished
to see an increase the area of PAs; wanted to visit NPs in

thelfuiure; and they wereimosilyisyounrg.nd  t he

Finally, it should be noted that studies in the past used
the direct face-to-face interview as their main survey
method. We would like to see more online questionnaires
in future for the evaluation of environmental problems as
these can reach a far wider audience in a far more cost
effective manner.

FOOTNOTE
1 The authors are not supporting the implementation of

epliRnce fee tq PASAgrese, bup thegaveryment gopld, for | s
example, consider payments for tour groups etc.

at
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ANNEX 1: STATISTIGMNALYSIS

The authors used factor analysis to reduce ten statements
of satisfaction into smaller sets of underlying factors.
This helped to detect the presence of meaningful patterns
among the original variables and to extract the main
opinion factors. The authors analyzed answers to the
statements related to visiting satisfaction of services,
facilities, information, and enjoyment by using principal
component analysis (PCA) with varimax orthogonal
rotation on ten statements measured by using the five-
point Likert scale: (1) strongly disagree, (2) disagree, (3)
neutral (neither agree nor disagree or do not know), (4)
agree, and (5) strongly agree. We used two factors having
an Eigenvalue of more than one in our analysis. PCA was
used to identify key dimensions. In the interpretation of
the dimensions, only variables with a factor loading
greater than 0.40 were extracted (Kim and Muller, 1978,
Hair et al., 1995). These data were appropriate for factor
analysis according to the KaiserMeyer-Olkin measure of
sampling adequacy value of 0.858 (Hair et al., 1995). The
Bartlett Test of Spherity was significant (c2 = 3502.590,
p < 0.001), indicating that correlations existed among
the statements. Two components were found that were
rotated into interpretable factors. The two key
dimensions identified approximately 52 per cent of the
total variance. According to correlations between
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component loadings and statements, the first PCA axis
represented guestions
second questions related to enjoyment. Component 1, a
status dimension, consisted of six statements
(Infrastructural Facilities (e.g., accessible road, parking);
Service facilities (e.g., shop, restaurant, hotel, hut);
Clean, well presented toilet facilities; Well designed and
maintained walking tracks/trails; Collected human
waste; and Provided useful guides/maps/information on
plants and animals of national park), and component 2,
an enjoyment dimension, comprised four statements
(Essence, friendly and responsive national park staff and
provided information by them; Feeling safe; Able to
enjoy nature; and Overall, how happy are you with your
visit?). Component 1 accounted for 38.8 per cent of total
variance, and component 2 accounted for 13.4 per cent of
total variance.

MODEL SPECIFICATEDR MEASURING WTP
It is assumed that an individual will accept a suggested
admission fee for recreation activities (or a suggested tax
for preservation), to maximize her/his utility under the
following condition (Hanemann, 1984):

v(1LY —A45) + 5 =2v(0,V:5) + &
)

and reject it otherwise. Here, is the indirect utility
which is assumed to equal the utility u; Y is income, A is
an offer (admission fee or tax), S is other socieeconomic

. L. . s =
characteristics affecting individual preference, and ~°©

and FL are the identically, independently distributed

random variables with zero means.

The utility difference ( Av ) can be described as follows:
A =v(1¥ — A=) — vw(0.V:5) + (5, — &)
)
The CVM has a binary choice dependent variable which
requires a qualitative choice model. The probit and logit
models are commonly used qualitative choice methods
(Capps and Cramer, 1985). Because of its relative
simplicity to compute, the logit model is used in this

research. The probability ( g ) that the individual will
accept an offer (A) can be expressed as the following logit
model (Pindyck and Rubinfeld, 1981; Hanemann, 1989):

1 1
k= EF{&U:] T ivexpTiT T fyepplxTfasyyees)
(3)
F11 (Av) | ) . .
where is the cumulative distribution function of

a standard logistic variate and some of socieeconomic

. . . . ’ ? E
variables are included in this research. By and are

coefficients to be estimated.

rel at

Three methods are usually used to compute the value of

WTHP: the dirst Nethed) calledt neeanWSTP is to dalcutate e

the expected value of WTP by numerical integration,
ranging from 0 to D; the
mean WTP is to calculate the expected value of WTP by
numerical integration, ranging from -b t o +b;
third method, called truncated mean WTP, is to calculate
the expected value of WTP by numerical integration,
ranging from 0 to Maximum Bid (A). The last method is
preferable because it satisfies consistency with
theoretical constraints, statistical efficiency, and ability
to be aggregated (Duffield and Patterson, 1991). Thus,
the truncated mean WTP is used in this research.

The logit model in Eqg. (3) is then estimated using the
maximum likelihood estimation method, the most
common technique for estimating the logit model (Capps
and Cramer, 1985). Once the parameters have been
estimated using the maximum likelihood method, then
the expected value of WTP can be calculated by
numerical integration, ranging from 0 to Maximum Bid
(A) as follows:

E(wTP) = [,
4

where E(WTP) is the expected value of WTP, and = is
the adjusted intercept which was added by the

Eamw]dﬂzf[;\icx.i;dﬂ

1+g=lx"=fa)

socioeconomic term to the original intercept term of
The area under the curve in Eqg. (4) can also be used to
make inferences of truncated mean of WTP.

and
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RESUMEN

La amplia diversidad de climas y medios naturales de Iran ofrece posibilidades para utilizar el ecoturismo
como herramienta para apoyar la conservacion y el desarrollo local. Para sacar provecho de este potencial,
es preciso identificar la experiencia del ecoturismo para dirigir las acciones de gestion. Este articulo
examina las actitudes de los ecoturistas hacia la conservacion y evalla el valor econémico de los parques
nacionales de Irdn. Dos mil ciento veintiln personas respondieron un cuestionario en linea llevado a cabo
en el verano de 2012. La mayoria de los encuestados habia visitado al menos uno de los 26 parques
nacionales de Iran. La encuesta puso de manifiesto la débil condicién de los parques nacionales tanto en
términos de su estado como de las actividades de conservacion. Casi todos los encuestados, jovenes en su
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mayoria, estaban dispuestos a participar voluntariamente en proyectos relacionados con la naturaleza, el
medio ambiente y la conservacién de la biodiversidad, a pagar por la proteccién, aumentar la superficie de
las areas protegidas, y visitar los parques nacionales en el futuro. Opinaron que la conservaciéon de la
biodiversidad no es solo responsabilidad del Gobierno sino también de la sociedad en general. Por otra
parte, la mayoria de los entrevistados destacéd las actividades ecoturisticas como herramienta para
beneficiar a la poblacién local. EI documento concluye que el Gobierno deberia elevar el nivel de conciencia
ambiental, desarrollar la capacidad comunitaria para la gestion de la biodiversidad, resucitar el movimiento
conservacionista, promover el ecoturismo y la inversion sostenible, fortalecer la capacidad de las ONG,
buscar sinergias y crear oportunidades para la gestion participativa y la cooperacion cientifica.

RESUME

Le cli mat et l a nature tr s diversifi®s de | 6lran per
outil de conservation de la biodiversité et de valorisation du développement local. Afin de réaliser ce

potentiel, il faut tirer les enseignements de I'écotourisme et les utiliser pour piloter des actions de
gouvernance. Ce document examine les attitudes des écotouristes envers la conservation et évalue les parcs
nationaux (PN) Iraniens sur le plan économique. 2121 personnes ont répondu & un questionnaire en ligne

r®ali s® durant | '®t ® 2012. La majorit® des r®pondants
révélé un déficit des PN tant au niveau de leur statut que des activités qui y sont menées pour leur
conservation. Presque tous les répondants, la majorité étant des jeunes, se disent préts a participer
bénévolement a des projets liés a la nature, a I'environnement et a la conservation de la biodiversité. lls se

disent également préts a accroitre la superficie des aires protégées, a visiter les PN a l'avenir et a contribuer
financierement a leur promotion. lIs considerent que la conservation de la biodiversité n'est pas seulement

la responsabilité du gouvernement, mais aussi celle de la société en général. En outre, la plupart des
r®pondants mettent en avant | 6i mportance de | ' ®cotour
l ocal es. Le document concl ut gue | e gouvernement de\
questions environnementales, renforcer les moyens au niveau local pour gérer la biodiversité, ressusciter le
mouvement de conservation, promouvoir I'écotourisme et l'investissement durable, renforcer le champ
ddédaction des ONG, rechercher |l es synergies, et ouvrir
communautaire.
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ABSTRACT
Protected areas play a fundamental role in national, regional, and global climate change adaptation

strategies. They safeguard and enhance the resilience of ecosystems and protect clean water and other vital
services that human communities rely on for their well -being. This paper highlights how protected areas
agencies and their partners in four countries have begun working together to implement ecosystem-based
approaches to climate change adaptation. By sharing experiences and knowledge, protected area agencies in
Kenya, Mexico, Chile and Colombia have increased local and national capacity to contribute to climate
adaptation strategies through research, monitoring, planning, active management and ecological
restoration projects. By also identifying opportunities to engage communities and offer meaningful visitor
and learning experiences as part of onthe-ground activities, the projects are inspiring citizens and building
understanding of how protected areas help address global challenges like climate change.

KEYWORDSIlimate change, Kenya, Mexico, Chile, Colombia, adaptation strategies, communities, visitors

INTRODUCTION

Families living near the Tsavo National Parks worry
how the changing climate will harm food security and
tourism. Downstream communities wonder what
increasing droughts mean for their drinking water and
livelihoods. Our efforts are strengthening the ecological
values of our protected areas to help these communities
cope with climate impacts, and are at the same time
building support for our protected areas . [Edwin
Wanyonj Kenya Wildlife Service]

examples from Kenya, Mexico, Chile and Colombia, it
demonstrates how challenges associated with climate
change are being addressed through projects in and
around national parks and other protected areas in these
countries. These projects are being implemented such
that they also broaden public understanding of the role
and contribution of protected areas to addressing global
challenges and, in doing so, improving human well-being
and inspiring people with hope for the future.

This paper highlights how ecosystem-based management THE ROLE OF PROTBGAREAS IN CLIMATE
approaches undertaken by protected area agencies in CHANGE ADAPTATION

four countries, in partnership with Parks Canada and in - Climate change is having marked impacts on the health
country partners, are strengthening ecological and of ecosystems and the ecosystem services they support.
societal resilience to climate change. Drawing on In many areas, it is already causing changes in
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Community members participated in removal of invasive plant species in Aberdare, Amboseli, Tsavo East and Lake Nakuru

National Parks in Kenya © Kenya Wildlife Service

precipitation patterns, water levels, and frequency and
severity of droughts, floods, and fires (IPCC, 2007). In
response to changing climatic conditions, species
movement and distribution patterns are shifting, the
timing of lifecycle events is changing, and pest and
disease outbreaks are becoming more frequent, with
concomitant effects on wildlife health (Starzomski,
2013). These climate impacts, compounded by habitat
loss and fragmentation, pollution, spread of invasive
species, and other stressors, are likely to exceed the
resilience of some ecosystems to adapt naturally
(Fischlin, 2007). Human communities, likewise,
increasingly will be affected by changes in the availability
of fresh water for drinking or agriculture, loss of crops to
disease, and damage to property from storms and floods
(IPCC, 2007).

Protected areas are critical for the conservation of
biodiversity in periods of rapid environmental change
and are predicted to continue to play this role into the
future (Johnston et al., 2013). Protected areas provide
habitat for native species and opportunities for
autonomous adaptation, migration and natural selection
processes (e.g., through maintenance of genetic diversity)
(Hannah et al.,, 2007; Hannah, 2009; Environment
Canada, 2009; SCBD, 2009). This in turn enhances the
resilience of ecological systems and their capacity to
respond to climate change impacts such as changing

PARKS VOL 20.1 MARCH 2014

disturbance regimes (Dudley et al., 2010; NAWPA, 2012;
CPC, 2013).

Protected areas are also key components of ecosystem
based adaptation (SCBD, 2009; Colls et al., 2009),
playing a fundamental role in assisting human
adaptation (e.g., SCBD, 2009; Staudinger et al., 2012;
Hounsell, 2012; Munang et al., 2013 MacKinnon et al.,
2012; NAWPA 2012; Dudley et al., 2010; World Bank,
2009; Mooney et al., 2009). It has long been recognized
that healthy ecosystems provide a multitude of
ecosystem services that support, for example, food
security, clean air and water, and climate regulation
(MEA, 2005). They also act as buffers and
reduce vulnerability to extreme events. Through their
role in maintaining ecosystems and the services they
provide, protected areas
climate change adaptation (e.g., Dudley et al., 2010;
NAWPA, 2012; CPC, 2013).

Increased attention to the climate change adaptation
benefits of protected areas is occurring at the same time
that we are seeing a shift in the role of protected areas in
general (Ervin et al., 2010). Whereas historically they
were seen as places that were set aside to protect key
natural and cultural values, more and more they are
expected to provide a diverse range of benefits for
biodiversity and for people. As efforts are made to
maintain this range of benefits, management
intervention is becoming more common (Ervin et al.,

of fer
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2010; Keenleyside et al., 2012). This is both an
opportunity and a challenge for protected area agencies
and managers who need to be able to make decisions
about how to intervene effectively in an era of rapid

change.

Protected areas can also contribute to climate change
mitigation through their role in storing and sequestering
carbon in healthy ecosystems (e.g., Sharma et al., 2013).
We recognize that many of the adaptation actions
discussed in this paper (e.g., reforestation efforts in Chile
and Kenya, and forest fuel management in Mexico) also
have mitigation co-benefits; however, our focus here is
on the role of protected areas and their effective
management in helping ecosystems and people adapt to
change. We focus on projects in Kenya, Colombia, Chile,
and Mexicoi where protected areas agencies, managers,
strategic partners and local stakeholders are taking steps
to not only manage the ecological effects of climate
change on protected areas and the benefits they provide,
but also to do so in a way that engages local
communities, users, visitors, and the wider public.

RISING TO THE CHALGE: EXAMPLES FROM

KENYA AND THE AMERSC

Protected areas have great potential as natural solutions
for climate change adaptation. However, the scope and
scale of climate change demands that action be taken in
order for that potential to be realized fully. Several

frameworks (e.g., MacKinnon et al.,, 2012; CPC, 2013;
NAWPA, 2012) call for protected area agencies around
the world to rise to this challenge, by collaborating,

regionally, nationally and internationally to:

1. Expand protected areas coverage through

enlargement, establishment of new areas, and
improved connectivity;
2. Integrate protected areas into wider sectoral

development strategies;

3. Improve our understanding of climate change
impacts, vulnerabilities, and solutions for parks and
protected areas;

4. Improve management and governance of existing
protected areas, including actively managing and
restoring the ecological integrity of ecosystems;

5. Share knowledge to help grow capacity and ensure
effective management of parks and protected areas
nationally, regionally, and globally; and

6. Engage and inspire people with hope for the future.

(This o6frameworké was modi f

2012 and Canadian Parks Council, 2013)

Thanks in part to a partnership opportunity with Parks
Canada provided by the

Start Financingd programme,
Kenya, Colombia, Chile, and Mexico are taking actions to
meet this challenge. Beginning in mid-2012, and early
2013, protected areas agencies in these countries
developed and began implementing climate change
adaptation projects that illustrate the role that national
parks and other protected areas can play in helping
vulnerable communities around the world adapt to
climate change. These projects are now at various stages
of completion and while their ultimate outcomes have yet
to be achieved, work to date provides insights from which
other protected area agencies and organizations may
benefit.

The adaptation approach adopted in each country was
modelled on the framework described above, with an
emphasis on elementsthree through six. This approach
recognizes the importance of achieving conservation
success through actions that maintain or restore the
natural and cultural values of protected areas while
simultaneously facilitating meaningful visitor experience

and learning opportunities (e.g., Parks Canada, 2013).

A contextual overview for each of these projects is shared
below, followed by highlights of their contributions to
realizing the potential of protected areas as natural
solutions for climate change adaptation.

COUNTRIES AND PRAJEONTEXT

Kenya : Higher temperatures and more variable
precipitation, along with other climate change effects
such as increasing incidences of fire, pests and disease,
and human-wildlife conflict, are having adverse affects
on the health of wildlife and human communities in
Kenya (NEMA, 2013; Herrero, 2010). Rural Kenyans,
who rely largely on rain-fed agriculture for their
livelihoods and food security, are particularly vulnerable
to variations in precipitation that result in more frequent
and prolonged droughts, flooding and diminishing water
resources (Herrero, 2010). Unsustainable land uses, such
as overgrazing, and the spread of invasive species,
compounded by climate changes, are degrading
ecosystems and the ecosystem services they support
(NEMA, 2013).

The Kenya Wildlife Service (KWS), in partnership with

the Water Resource Management Authority, and Forest
Research Institute, has focused on restoring wetlands,
meudtainf forests ant¥l savakniam ushrecosystema in six
national parks (Amboseli National Park, Tsavo East and
Tsavo West National Parks, Mt. Kenya and Aberdare
National Parks, and Lake Nakuru National Park).

G o v e Ecolagieahrestoratibn ofGheese aaefjradied parkb dea@sygstems
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Paramo ecosystems in Chingaza National Park, Colombia © Parks Canada

is enhancing ecological integrity with benefits for conducting research and monitoring and planning on -the
biodiversity, water supply, food security and local -ground restoration activities in three public protected
livelihoods. Many of these parks are in regions areas: the Patagonian ecosystems of the Torres del Paine
particularly important for water security, with the Mount National Park, high Andean wetlands of Nevado Tres

Kenya and Aberdare forests protecting the headwaters of Cruces National Park and the coastal wetlands of El Yali
rivers that supply water f oNationabResetve. Asasldéscriteed mote lully betow,dheser y 6 s

population. activities are helping to maintain biodiversity in the face
of change and are also having important economic and
Chile : Glacial melt, shifts in rainfall patterns, expanding educational benefits.
deserts, and fluctuations in EI Ni fo i mpact Chilebs water
supply, food production, tourism industry and migration, Colombia : I'n Col ombi a, which is on

and thereby the countryds eodaregmyWiared sedt icoualt rsecyr ietsypeci a
(Ministry of t he Envi r on me nnatural e2ddyktéms.haveeen Hegraded, prinaatily i thea |
territory, which includes t Andeanwand |Cdriblsean dregiorss as dimatkeahange t h e
high altiplanic plateau, a very long Pacific coast, converges with deforestation and other stressors (SCBD,

temperate rainforest and southern Patagonia land, has 2014). The National Natural Parks System of Colombia

very high species endemism. The public protected areas  (PNNC), in partnership with Patrimonio Natural T

system is one of the most important conservation Fondo para la Biodiversidad y Areas Protegidas , has
mechanisms in the country. Protected areas are been leading multiple initiatives related to protected

enshrined in the Climate Change Sector Plan, which is areas and climate change, including development of a

part of the National Action Plan for Climate Change, in climate change strategy for the PNNC. Work has focused
recognition of the role they play in helping the country on assessing and reducing the vulnerability of protected
adapt to climate change i mp areas secosy§dms |t@® @lisnateM chariges tby yntegoafingt h e
Environment (MME), working in close cooperation with climate change considerations into updated management

the National Forest Corporation (CONAF), has been plans for more than 25 protected areas. Detailed plans
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are currently being developed for implementation of
specific management actions that address identified
vulnerabilities in several parks and in some cases action
is already being taken.

Mexico : Increases in the frequency and intensity of
extreme weather events (e.g., hurricanes and floods) are
already having significant impacts in Mexico; particularly

in the Caribbean Sea, the Gulf of Mexico and the Mexican
portion of the Pacific Ocean. In central and northern
regions, the frequency of extreme drought events has
increased over the past decade, with water supply
expected to decrease by up to 20 per cent over the next
50 vyears. I n 2010,
Protected Areas (CONANP) through its Climate Change
Strategy for Protected Areas (CONANP, 2010) has
implemented specific mitigation and adaptation goals
and actions as part of
change policy. In this project, CONANP, in partnership
with Fondo Mexicano para la Conservacion de la
Naturaleza A.C. (FMCN) is replicating and building on
climate adaptation programmes that have been
completed in other regions of the country, in alignment
with Mexico’s National Climate Change Strategy. In the
Northeast and Eastern Sierra Madre region, one of the
driest and most vulnerable areas of the country (ENCC,
2013; Government of Canada, 2013), CONANP and
FMCN have undertaken four vulnerability assessments
with a landscape approach of ecosystems and human
communities considering their productive activities to
determine concrete and robust adaptation measures. For
each adaptation measur e
conservation or management
addition to the on the ground restoration work
undertaken in the five protected areas of the project.

REALIZING THE POTRANT

In various ways, these four countries are applying the
above framework for realizing the potential of protected
areas as natural solutions for climate change adaptation.
As is described below these projects are improving our
understanding of, and capacities to respond to, climate
change impacts and vulnerabilities. That new knowledge
is being integrated into protected area management
strategies, policies, and plans and, in some cases, action
is already being taken to improve protected area
management through active management and
restoration projects that are aimed at strengthening
ecological, institutional, and societal resilience to change.
These onthe-ground restoration activities in turn are
offering opportunities to engage and inspire people by
connecting them to nature and their own communities
and giving them the chance to create positive change. As
results of these projects unfold, monitoring of climate

Me xi cob

change impacts and project outcomes will help to inform
protected area managers so that project activities can be
adjusted appropriately.

Improving understanding : Improving understanding
of the likely impacts of climate change, how ecosystems
are likely to respond, and the effects of various
management approaches, is fundamental to enhancing
individual and institutional capacities to adapt to climate
change (e.g. Glick et al., 2009; Watson et al., 2012;
MacKinnon et al.,, 2012). In Chile, the MME, in
collaboration with CONAF and university researchers,
has been increasing baseline knowledge about the

shvdiglagieq! gndl serologicd! fypstiang ofothe wetignd

complexes of the Nevado Tres Cruces National Park and
the El Yali National Reserve (both RAMSAR sites). This
knowledge will be fundamental for projecting how these

b eWellangs, sysems, g likely o, he gaffected by glimpte;

change and other stressors. As the MME, CONAF,
researchers, community members, and other
stakeholders collectively understand more about these
systems, they are also better equipped to make realistic,
practical management decisions and take actions that
will enhance the resilience of the wetlands to maintain
bird and wildlife populations and water supply, and

support the aesthetic and recreational values of the sites.

Similarly, in Mexico and Colombia, a solid knowledge
base is fundamental to informing climate change
vulnerability assessments and park management
planning. Outreach activities have helped communities

living in and around pthotected areas to uraderstand the
one 00n the roun

benrefi(t)s.theeycp{mgde, %Ing gow c d'rréa%e iChr?neg%” as \I/verlll as
their own actions (e.g., agricultural practices) can affect
the ecosystem services they rely on. Park managers in all
countries are also identifying opportunities, for example
through citizen science and communication programmes,
to engage with the public and visitors in ways that also
build knowledge and capacity of institutions and local
communities to adapt to climate change.

Improving management through ecological
restoration that engages and inspires :In an era of
rapid environmental change, ecological restoration is
increasingly required to maintain and strengthen
resilience of ecosystems (Keenleyside et al., 2012, Hobbs
et al., 2010). Overall, ecosystems with high integrity and
complexity are more likely to maintain ecological
function in face of rapid change (Lemieux et al., 2010;
Hooper et al., 2005). Ecological restoration strengthens
resilience to climate change by reducing non-climatic
stressors and recovering ecosystem processes and
functions, as well as by engaging communities in a
meaningful way to build their capacity to adapt to
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changes (Keenleyside et al., 2012; Heller and Zavaleta,
2009). Best practice principles call for restoration to be
effective, efficient and engaging (see Keenleyside et al.,
2012; Parks Canada & CPC, 2008).

On-the-ground restoration is an important focus of the
projects, particularly in Kenya where park managers
undertook a wide range of activities, such as modernizing
tree nurseries, planting seedlings removing invasive
species, and protecting riparian zones (see Box). In
Colombia, Chile and Mexico, ecological restoration
activities have also been initiated to reduce the
vulnerability of ecosystems and human populations to
climate <change. For exampl e
National Park, park managers are restoring the paramo
ecosystem that has been degraded by cattle grazing and
other uses. A nonpermanent nursery is being il
constructed to produce material for re-planting native A
species. The restoration of this site will help maintain the k m"‘&g G ¢ S
source of drinking water supply for eight million i
Colombians, including the residents of Bogota (Buytaert,
2007; Crespo, 2010).

Page from the guest book at Treetops Lodge, Aberdare
National Park, Kenya © Parks Canada

In Chile, accidental fires burned approximately 20,000 Engaging restoration  : Ecological restoration that is
ha of Torres del Paine National Park (one of the most engaging recognizes and embraces the interrelationships
visited parks in South America and a UNESCO Biosphere between culture and nature. It encourages people to
Reserve) during December 2011 and January 2012. A connect with nature in ways that deepen their sense of
detailed ecological restoration plan has been developed attachment to protected areas, and gives them
for the park which, when implemented, will help to opportunities to discover nature and experience its many
ensure that the ecological and tourism benefits of the benefits, including strengthening their own spiritual

park are maintained despite this potentially -devastating balance and wellbeing. Engaging indigenous/aboriginal
loss. This plan not only addresses recovery from the and local communities also helps maintain or revive
single fire event, but also a broader strategy to cultural practices as part of the ecological restoration.
understand and reduce wild-fire risk and increase There is growing scientific evidence that human
resilience of the forest ecosystem. The project already has  engagement with and connection to nature has a positive
enhanced capacity for ecological restoration efforts in the effect on human health and physical and mental well
park. Project partners have expanded and modernized being (e.g., Maller 2005; White et al. 2013; Kuo 2011). In
tree nurseries in nearby Puerto Natales, established addition, fostering opportunities to connect people with

protocols for growing and planting seedlings, and nature and engage visitors and communities in park
increased production from approximately 49,000 to activities builds support for stewardship of protected
approximately 150,000 seedlings per year. areas and their role in climate adaptation (CPC, 2013).

RESTORING MZIMA SRES TO INCREASE WATER SECURITY

Activities to restore the riparian areas of a major water source in Tsavo West National Park in Kenya illustrat
restoration can reduce the influence of natimatic stressors, protect ecosystem services and help wildlife and
human communities adapt to climate impacts, such as drought (see Stolton & Dudley, forthcoming). The Mz
Springs supply 360 million litres of water daily to about 2.5 million people downstream, including residents of
city of Mombasa. Ovegrazing by wildlife, particularly by elephants, around the springs was leading to severe
habitat degradation, soil erosion and siltation. The installation of a gmlewered electric fence to exclude wildlife
allowing the riparian vegetation to regenerate. In addition, watering sites constructed as alternatives for wildl
about one kilometre away from the springs and away from human populations are helping to reduce-ivildiéa

conflicts outside the park. Signage installed to explain the restoration project is informing park visitors and th

e how

ma
the

is
fe

e local

community about the benefits of healthy wildlife populations to the ldagn success of tourism and economy, and

of protection of the water supply source for local and downstream communities.
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Intermediate | wildlife populations reduced human-wildlife conflicts of PAs in climate adaptation
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Maintained/improved Maintained /improved Seasonal biomass/ Local people and park

riparian vegetation forest vegetation cover vegetation ofrestored visitors informed how PAs
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LY e.g. multiple ¢ ggtree nurseries | » eg.>=1000 s e.g presentations
rehabilitated exclosures established /mode hectares managed to z15schools
water storage constructed rnized. for invasive s engaged
infrastructure. s revegetation of + =250,000 tree species. staff/community

s relocated riparian areas seedlings planted. | » control plots (= 300 people)in

Outputs wild.life . . qui[flmeglt and s =200ha forest established invasive species
(examples) watering sites training for water restored removal
N : quality ¢ schools/tourists
monitoring engaged in tree
planting
T T T T T
Increasing water  Restoring Restoring degraded (i) Control of Educatingand
Activities storage capacity degraded forests; (i) savannah invasive plant engaging staffand
wetlands bushland and grasslands species community

Figure 1: lllustrative linkages between project activities and t
project in Kenya (adapted from Project Logic Model)

In Kenya, Chile, Mexico and Colombia, restoration
activities have incorporated opportunities to engage and
inform land owners, locals, visitors, and the public about
the value of restoring protected areas and how this
contributes to climate adaptation. For instance, media
coverage of forest restorat
NP, where tourism supports many local businesses and
families, has heightened public awareness of how healthy
park ecosystems contribute to healthy local economies.
In addition, youth volunteers are participating in the
Torres del Paine restoration project through the
engagement of a local ENGO.

In Mexico, adaptation measures of priority conservation
targets within the landscape were identified through a
participatory vulnerability analysis that incorporated the
knowledge and expertise of local communities and key
stakeholders, and a public awareness component was
added to the on-the-ground restoration activities to
inform Mexican and international visitors about the roles
protected areas can play in response to climate change.

he short term and long term outcomes of climate adaptation

In Kenya, not only were interpretive signs displayed to
inform the public about restoration activities, but in
several cases the restoration efforts were identified as
visitor attractions, and proposals such as extending game
viewing tracks to rehabilitated wildlife watering sites

iwerg madey Huhdiréd$ @f gadunteprs and echooldgeoups Pai n e

participated in invasive species removal and tree planting
in different parks, learning from and being inspired by
hands-on experience. Visitors to Aberdare National
Park were invited to plant trees, and share their
reflections in a guest book at Treetops Lodge. The
messages left are a testament to the power of
engagement, as entry after entry proclaims the deep
pleasure experienced by visitors when they contributed
to a green future for the country by planting trees as part
of restoration efforts in the park.

Figure 1, which is adapted from a project logic model,
illustrates how specific activities, outputs, and outcomes
are linked with the achievement of the ultimate outcome
of enhanced ecological and societal resilience to climate
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Fifteen rural communities have been trained in climate change adaptation and mitigation in the Northeast and
Eastern Sierra Madre Region, Mexico © Comision Nacional de Areas Naturales Protegidas

change. Similar logic models were developed and used to
guide project planning and implementation in all four
countries.

Sharing knowledge and growing capacity : By
collaborating on these projects, our institutional
capacities to adapt to climate change have grown, as we
have developed and implemented monitoring, research,
assessment, planning and active management and
restoration programmes that help us better understand
and respond to change. In Chile, knowledge gained
through research and monitoring of wetland complexes
has enhanced the capacity of the Ministry of the
Environment and CONAF to manage for change.
Similarly, in Colombia, the integration of information on
climate change into park management plans, has
positioned the PNNC to implement appropriate adaptive
management strategies.

Through our work with our partners and communities

local capacity is growing too. In Aberdare and Mt Kenya
National Parks, for example, 180 community forest
association members were trained in modern seedling
production to assist with re -forestation of degraded areas
inside and outside protected areas. In Mexico,
communities in and around Cumbres de Monterrey
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National Park and other protected areas in the Northeast
and Eastern Sierra Madre region have learned about how
climate change is likely to affect agriculture and in turn
how they may need to adapt their farming practices to
cope with these changes. The participatory approach
implemented by CONANP and FMCN has also facilitated
the exchange of knowledge and lessons learned with
other key stakeholders and state governments.

Through collaboration, we also have learned from each
other. We have learned that, while climate change and
other global changes put immense pressures on
protected areas, we can take steps to reduce the impacts
of those pressures. We can be part of the solution. In fact,
effective management of protected areas is a cost
effective and essential part of the solution. With a solid
base of information, drawn from science and other forms
of knowledge, we can plan appropriate management
interventions that strengthen the resilience of our
protected areas and human communities to change. We
can implement those actions in a way that engages our
visitors, our communities, and other sectors of society.
Through participatory engagement, we can build support
for project objectives at the outset and help to ensure the
sustainability of their results into the future. Perhaps
most importantly, we have learned that we can inspire
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our communities and other stakeholders with hope for
the future as they experience how their protected areas
can help them deal with one
challenges.

Engaging and inspiring people with hope for the

future : Fundamentally, delivering on the potential of
protected areas as natural solutions for climate change is
about increasing the relevance of protected areas to
people. By engaging people in activities to enhance
resilience of our protected areas and the communities
that depend on them, we can connect with their hearts
and minds around a complex issue. We know that these
emotional and intellectual connections with nature, and
with protected areas, are essential for ensuring that
people value their protected areas over the long term and
take steps to conserve them into the future. Our
creativity and innovation can foster and rekindle a
passion for nature and allow the emergence of
communities, locally to globally, that know that by
strengthening the values of our protected areas we also
support the well being of current and future generations.
Our efforts are protecting
opportunity for the next generations to experience these
special places (Latourelle, 2010). In rising to one of the
greatest global challenges, we are finding one of our most
hopeful solutions.

CONCLUSION

Our four countries have had a special opportunity to
work together and learn from each other. Together, we
have improved our understanding of challenges and
opportunities associated with climate change adaptation,
and have developed and implemented active
management and restoration projects accordingly. We
have built our capacities to manage our protected areas,
and by sharing our knowledge and experiences, we are
improving capacity locally, regionally, and globally, for
protected areas agencies to address climate change
impacts. We have worked together in a way that has
inspired us about the role that we can play, as protected
area managers, in addressing global challenges like
climate change; and we have worked with our protected
area communities and other stakeholders in a way that
has inspired our citizens about these treasured places.
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RESUMEN

Las é&reas protegidas desempefian un papel fundamental en las estrategias nacionales, regionales y
mundiales de adaptacion al cambio climatico. Aseguran la conservacion y resiliencia de los ecosistemas y
protegen el agua y otros recursos Yy servicios que son vitales para el bienestar de las comunidades humanas.
En este articulo se destaca la manera en que los responsables de las areas protegidas y sus socios, en cuatro
paises, estan trabajando conjuntamente para implementar enfoques ecosistémicos, con el objetivo de
favorecer la adaptacion al cambio climéatico. Mediante el intercambio de experiencias y conocimientos, las
entidades encargadas de areas protegidas en Kenia, México, Chile y Colombia han ampliado sus
capacidades a escala local y nacional en torno al desarrollo de estrategias de adaptacion al cambio climatico.
Estas incluyen el reforzamiento de actividades de investigacidn, supervision, planificacion y gestion activa
asi como la implementacion de proyectos de restauracion ecolégica. Paralelamente también se ha
identificado vias para reforzar y ampliar la participacion comunitaria, ofreciendo a los visitantes atractivas y
nuevas experiencias de aprendizaje como parte de las actividades realizadas en el terreno. Estos proyectos
se han convertido en una fuente de inspiracion para la ciudadania y han facilitado la comunicacion sobre
como las &reas protegidas contribuyen a responder a los desafios mundiales, tales como el cambio climatico.

RESUME

Les aires prot®g®es jouent wun r*le fondament al dans |
au niveau national, régional et mondial. Elles permettent la préservation des écosystémes, assurent leur
r®sil i ence et prot gent | 6eau potable et |l es autres
humaines pour leur bien étre. Cet article met en lumiére la fagon dont les agences responsables des aires

prot ®g®es et |l eurs partenaires, dans quatre pays, ont
®cosyst®mi ques pour favoriser | 6adaptati on au change

expériences et leur savoir, les agences nationales responsables des aires protégées du Kenya, du Mexique,

du Chili, et de la Colombie ont renforcé leur capacité locale et nationale de contribuer aux stratégies
déadaptation au changement climatique par la r®alisa
planification, de gestion active et de restauration écologique. En mobilisant les collectivités et en offrant des
exp®riences dobéapprentissage significatives aux visite
contribuent a inspirer les citoyens et les aident a comprendre le réle que peuvent jouer les aires protégées

face aux enjeux planétaires comme le changement climatique.
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ABSTRACT
Natura 2000 is the first and only regional biodiversity protected area approach in the world. Over its 20

years of existence it has been a positive force for conservation, but it has certain limitations. This paper
assesses some of its strengths and weaknesses from a
positive as without it biodiversity loss would probably have been greater, and with it there is a unique
transnational approach. The positive aspects identified are the biogeographical framework, pan-European
classification of species and habitats, and the political will to implement it. The negative aspects are that it

is a static approach to species and habitat conservation, the Natura approach to biodiversity conservation is

being undermined by perverse subsidies from other EU funding mechanisms, especially the Common
Agricultural Policy, and the effects of development on the fragmentation of habitats are dominant. Also, in

practice, there has been a failure to implement wider countryside and connectivity measures. Lessons

relevant to other parts of the world are discussed.

KEYWORDS Natura 2000, practitionerds perspective, perver

INTRODUCTION 1979); it is now known in its amended form as Directive
The European Union (EU) programme for the protection 2009/147/EEC. The Directive provides for the
of birds, and of species and habitats has been  protection, management and control of all species of
implemented primarily through Natura 2000. The paper naturally occurring wild birds on the European territory
sets out the basis of the approach, assesses the strengths 5t EU Member States. It has a number of requirements.
and the weaknesses, identifies some improvements  \ember States have to identify areas to be given special

needed and provides lessons for other parts of the world. protection: for the rare or vulnerable species; for
It is not a definitive and objective assessment. It is regularly occurring migratory species; and for the
written from the perspective of a practitioner involved in protection of wetlands, especially wetlands ~ of
implementation of the approach in one EU Member State international importance. These areas are known as

and with knowledge of protected areas systems around  gpecial Protection Areas (SPAs). There are 195 species
the world (see Crofts, 2008a and 2008b), in the hope of and sub-species listed in Annex |.

stimulating debate in future issues of Parks on this

globally significant protected area approach. There are now 5,372 terrestrial SPAs covering 768,141
km2 and 874 marine SPAs covering 125,262 km?
THE DIRECTIVES (European Commission, 2013).
Natura 2000 is a key element in the implementation of
two European Union Directives. Their essential The Habitats and Species Directive :The 6Council
components are as follows. Directive 92/43/EEC of 21 May 1992 on the conservation
of npatural habitats and of wild flora and
The Birds Directive : Council Directive 79/409/EEC faunad (European Commi ssi on, 199
on the Conservation of Wild Birds was approved by the Directive hereafter) is much broader than the Birds
Council of Ministers in 1979 (European Commission, Directive. lIts purpose is O6to pr
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NATURA 2000: Birds and Habitats Directives

NATURA 2000

T Becds Dwnctive shos (SPA)

I 1ttt Owoctive sies (SCL SC1 SAC)
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Figure 1 Natura 2000 network in Europe.
Sourcewww.eea.europa.eu/dateand-maps/figures/natura2000-birds-and-habitat-directives1
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biodiversity, taking into account economic, social,

cul tural and regional r e g uirightebotet mecogroses thdt species and rhabitats do nioto

contribute to ensuring biodiversity through the
conservation of natural habitats and wild fauna and flora.
It provides for the preservation of habitats and species of
interest at the regional level of the European Union
Member States. It requires Member States to identify
sites to be given special protection for the species and
habitats listed in the Annexes to the Directive. Sites are
identified by Member States. Following scrutiny by the
EC, assisted by the European Topic Centre for Nature
Conservation in Paris and in consultation with Member
States, the selected sites are classified as Sites of
Community Importance (SCI). When approved by the
EC, the sites are designated by the Member State as a
Special Area of Conservation (SAC). Around 200 types of
natural and semi-natural habitat, almost 200 animal
species and over 500 plant species in need of protection
are identified in the Annexes; these include those
habitats that have shrunk considerably and those that are
outstanding examples of the typical characteristics of the
biogeographic regions of the EU. The Directive places
special attention on those natural habitats and species
that are in danger and defines these as priorities. It
requires the implementation of measures to maintain
and restore the favourable conservation of all of the
species and habitats listed in Annexes | and Il. The whole
suite of sites for the natural habitats and the habitats of
the species listed in the Annexes | and Il should form a

6coherent European ecological network of special areas

region in the world. This is not only important in its own

recognise political boundaries. A unified approach across
28 countries is a major achievement.

6Directi ved: The gy Viember Btates have no
discretion about whether to implement the Directives.

They have to translate the Directives into national

legislation, although precisely how that is done is for the
national legislature to determine. Member States also
have very limited discretion on the number and

distribution of sites to be classified in each country as
their submissions are scrutinised on a biogeographical
region basis by the European Environment Agency. For
any development that might be in or impinge on the

interests of the species and habitats in a Natura 2000
site, an appropriate assessment must be undertaken by
the state authorities before any decision is taken. There
have been no set timescales for the implementation of
the Birds Directive, and although timescales for
implementing some of the provisions of the Habitats

Directive were set by the European Commission,
individual Member States largely ignored them, and were
challenged either through the courts or as part of the
accession negotiations for new members wishing to join
the EU. What freedoms there are relate to the
instruments for securing management, the processes for
interaction with stakeholders, and the financial

instruments used for implementation.

conservation under the titl eyoNgobethieéht #gBrfsiBns have complained about

Sites are selected on the basis of species and habitats
being endangered or sensitive at the EU scale within the
framework of biogeographical regions, focusing
especially on representivity, ecological health, and the
size and density of population.

There are now 22,593 terrestrial SCls covering 585,900
km2 and 1,769 marine SCIs covering 202,929 km?2
(Figure 1). The total number of Natura sites designated
under the two Directives is 26,444 with a total area of
1,009,930 kmz2 representing 17.9 per cent of the land
area of the 27 Member States. Information on the sites is
available at natura2000.eea.europa.eu/#.

POSITIVE COMPONENTS

From the authordés practical
positive attributes of the Natura 2000 system.

A regional approach : Most protected area systems
around the world are developed at national level by the
national authorities. The Natura 2000 network is the

largest and most comprehensive system applied to any

slow and weak implementation and called for tougher
approaches and decisive implementation. These
organisations are ready and willing to take state parties
to national courts, or report them to the European
Commission, who could take them to the European Court
of Justice (ECJ). Critical cases are where state parties
have wished to develop major infrastructure projects on
existing or proposed Natura 2000 sites on the grounds of

overriding publ i c interest.

under the terms of Atrticle 6 (2), have to be undertaken to
assess the implications of the proposals for the integrity
of the site. It is possible for development to go ahead if
the public interest can be achieved without adversely
affecting the integrity of the interests for which the site is

designated. In some cases, there have been proposals to

modify the boundaries to ensure that the proposed

deeclopments agenoutside the lesignated aare@& sem don y

example, the proposed development of the funicular
railway in the Cairngorm Mountains of Scotland
(Scotland Court of Session, 1998). The resolution of
continuing disputes has to be through the courts; in the
first instance through courts in the Member State, and if
no resolution is found or

PARKS VOL 20.1 MARCH 2014
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Indicative Map of the Biogeographical Regions
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Figure 2: Map of EU bioregions used as basis for site selection
Source:http://ec.europa.eu/environment/nature/natura2000/sites_hab/biogeog_regions/index_en.htm

contested, the case will go to the ECJ. See, for example,
the Court of Justice of the European Communities. 1993
case on the Santofia marches, Spain and the Court of
Justice of the European Communities 1996 case on
Lappel Bank, England. Most of these judgements have
clearly articulated the primacy of nature protection and
determined that, providing
under Article 6 has been undertaken and it can be
demonstrated that there will be no significant impacts on
the species or habitats of the site, a development can go
ahead.

The approach is relatively tough, especially when set
alongside the oft-stated international concern about the
weakness of nation states in implementing their own
protected areas mechanisms. On many occasions in
different countries, the power of the Directives, the
strength of purpose of the European Commission in
seeking to influence the
protecting sites, and the power of the environmental
charities acting as informal policemen, have all been
evident and valuable.

Spatial framework : In defining a network of protected

areas, best international practice is to take a systematic
and strategic approach across the whole territory based

PARKS VOL 20.1 MARCH 2014

on biogeographical regions. Within these regions both
representative and unique species and habitats are
identified, and spatial connectivity between the sites,
through corridors and networks, is assessed (see Crofts,
2004).

Alatura 62800 moes pamevaay & the Jiseetisns ah destt 0
practice. The land territory of the Member States has
been subdivided into nine biogeographical regions
(Figure 2). Analysis of the distribution of species and
habitats is undertaken within this spatial framework and
the best and most representative sites and areas chosen
to be part of the Natura 2000 network. This is a major
step forward in many EU Member States. It has also
encouraged informal knowledge networks.

Wider countryside mechanisms It is generally
recognised that protected areas can only play their role of

Me npipteating Sspexiese @nd habftatsi inh ugdod etotogicalr d s

condition if the management of the surrounding territory
is sympathetic to the management objectives within the
protected areas (see, for example, Worboys et al., 2010).

The provision under Article 10 of the Habitats Directive
to develop and i mpl ement
which is advisory and not compulsory, is particularly

6 wi
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necessary in the EU as natural habitats and the species
dependent on them have been reduced in size and
become fragmented by intensive agricultural practice
through the implementation of the EU Common
Agricultural Policy, the development of transport and
other infrastructure, and in some countries by the
development of commercial forestry (EEA, 2012). This
was a farsighted provision and has since been supported
by the provisions for whole catchment management in
the Framework Water Directive (European Commission,
2000).

Species and habitats and link to biodiversity : The

best protected area systems should ensure that there is a
direct link between species and habitat protection and

the safeguarding of biodiversity and stemming the loss of

species and the fragmentation of habitats (see Adams,
1996). The Birds Directive focussed entirely on this

species, perhaps as a result of the greater organisation
and influence of the bird protection NGOs in the 1970s.

Birds are also species whose population trends are more
easily monitored and more generally noticed by the

general public. However, the Habitats Directive moved

beyond the purely species protection approach to a
combination of specific species protection alongside

protection of major habitats of European significance.

This enabled the individual species, irrespective of
whether they were rare, endemic or commonplace, to be
protected.

The Directives and subsequent decisions by the Council
of Ministers, such as the Sixth Environmental Action
Programme (European Commission, 2002) and the El
Teide Declaration (European Commission, 2002) and
the Malahide Declaration (European Commission,
2003), have all reinforced the central importance of
Natur a 2000 i n delivering
biodiversity strategy. The latter has reinforced the
importance of the two Directives as crucial instruments
in the delivery of the biodiversity strategy. It also
represents a strengthening of the political will of the EU
to deliver improved biodiversity conservation through
protected areas.

Terrestrial and marine: Many protected area systems
around the world treat terrestrial systems separately
from marine, partly a reflection of the early date of many
systems and partly a lack of recognition of the
importance of linkages between terrestrial and marine
ecosystems.

Both EU Directives protect terrestrial and marine species
and habitats. The Birds Directive is dependent for its
implementation on identifying and classifying bird

feeding and seasonal roosting areas at sea for species that
nest and breed on land. The Habitats and Species
Directive identifies a number of habitats and also species
that are entirely marine. A legal challenge was made by
the NGO Greenpeace in the UK to clarify whether the
Directive applies only to the territorial limits up to 12
natural miles, or throughout the waters where Member
States exert their powers. The UK High Court concluded
that the Directive is applicable to the UK continental
shelf and the waters above the sea bed up to the limit of
200 nautical miles from the baseline. This was a valuable
legal clarification and has probably forced the hand of
other Member States to designate Natura 2000 marine
sites.

Ecological maintenance and restoration . A great
deal of effort on protected areas around the world has
been on their identification and designation, and

relatively much less on their maintenance and even less
still on their restoration (see, for example, Hockings et

al., 2006). Natura 2000 breaks new ground on

restoration and maintenance in two respects. First, the
Habitats Directive makes specific provision for the

maintenance of ecological quality in requiring the

achievement of favourable conservation status . This is
vitally important in countries which have been settled for

a number of millennia where many of the habitats are
not wholly natural, as they have been subject to human
intervention at some stage in their history. Also, some
habitats are a result of human intervention so that if this

is withdrawn the attributes of nature conservation

significance will be lost; an example is the moors and
heaths of western Europe dominated by Calluna and
Erica species.

The second important respect is the concept of
restdnaéon. Heare ihe Elabitats Miraciive rbi@aks new
ground by providing for the possibility of the
identification and designation of habitats that are
currently degraded and not at the appropriate level of
ecological health. This is recognition of the attrition
which certain types of habitat have experienced,
especially the various types of mire systems through
drainage, and the possibility of active management
returning them to a better ecological state.

In addition,
requirement on Member
conservation status.

Article 17 of the Directive places a
States for reporting on

Use of existing protected areas . In many parts of the
world, an individual protected area can have many
designations and labels attached to it in fulfilment of the
national, regional and international status of the site.
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The two Directives require selection of sites without
reference to existing designations. But one of the
practical aspects of the implementation of Natura 2000
sites is the use of existing protected areas in many
Member States. This has the advantage of building on
already tried and tested approaches, using existing
management objectives and management experience,
and building on existing relationships with owners and
occupiers of the sites. However, from the experience in
the UK and Finland, for example, national governments
have often been keen to use existing sites to reduce the
possibility of further protected area designation which
are often unpopular with business interests and local
communities, as well as with politicians.

A CRITIQUE

There are aspects of Natura 2000 which do not compare
favourably with the lessons learned globally by
practitioners within the WCPA network (see for example,
Lockwood et al., 2006). Three basic criticisms are
identified: it is a narrow approach to species and habitat
protection, it fails to stimulate the engagement of key
stakeholders, and the implementation mechanisms are
totally inadequate.

(1) Narrow approach

Natura is not the most modern approach to the
protection of species and habitats. The up to date
approaches ensure that sites are buffered from activities
and their effects beyond their boundaries, and are
networked in practice through linking corridors
especially to allow migration of species (see review in
Crofts, 2004). Modern approaches also recognise that
changes will occur, as a result of natural and/or human-
induced changes, which will necessitate additional sites
and in places dedesignation where the interests are no
longer there (see Adams, 1996). And protected areas are
recognised as providing vital ecosystem services
(Lockwood et al.,, 2006). By contrast, Natura 2000
focuses on site based protection, with little emphasis on
buffering sites and only weak advice on developing
l'inked net wor ks. So t he
frequently to Natura 2000 by the European Commission
is incorrect.

There are a number of specific weaknesses.

Wider countryside and ecosystem scale

measures given inadequate attention Natura
2000 has been implemented by Member States as a
largely a site-based approach, rather than a whole
|l andscape approach.
provisions exist, these have not been a factor in the
remorseless battle between Member States and the
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European Commission on the identification of sites.

Linkages and stepping stones are only considered in the
narrow context of the specific species and habitats which
are protected within the Natura 2000 sites. The

Directives do not demand the use of these provisions:
they are discretionary. This is an important issue in

Europe where habitat fragmentation has been a major
cause of habitat and species loss (Crofts, 2008a).It is a
pity that Member States and the Commission have not
used the lessons fromthe exemplary approaches taken in
The Netherlands and in some central and east European
Member States in developing ecological corridors and
networks. Despite the good work of individual Member

States, a coherent
in the real sense of the term, has not been achieved.

Static approach to biodiversity conservation : The
exemplary approach to protected areas is to recognise
that the species and habitats are subject to natural
changes (see Hockings et al., 2006). In addition, the
impacts of human activity directly on the sites and
indirectly through climate change should be taken into
account in the management strategy and action (see, for
example, Dudley et al., 2010). The concepts underlying
the Natura system are a static approach with no
recognition given to the likely loss of habitats and species
due to a combination of natural and/or human induced
changes.

(2) Lack of stimulus to involve key stakeholders

The best protected areas systems have the following
characteristics: a combination of top/down and bottom/
up approaches; engagement of key stakeholders at all
stages in the process of identification, designation and
management; and recognition of the different levels of
authority in devolved systems of administration of nature
protection in some countries (Phillips, 2003; Lockwood
et al., 2006). In contrast, the Natura 2000 sites have
been identified and designated in a manner which
ignores best practice, with a number of consequences.

tTepfdawn  @pRreaghy o:r firgt andy fpieraste Hatura
2000 is very dirigiste approach to nature conservation. It
was left to each Member State to determine whether to
establish means of consultation with key stakeholders,
however informal. It was a major oversight by the
European Commission not to include such a facility in
the original prescription for the Habitats Directive. In the

diverse societies within the EU, it is difficult to stop those
who consider that their interests have been or are likely
to be affected not having a voice in the decisionmaking

Al t h o u g processhMore dirgctiod ffom thecComnissionytosMermberd

States itself would have been of benefit in allaying the
fears and concerns of stakeholders.

approach

acro
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The only way forward in some countries was for the
implementation agency to take the matter into its own
hands and establish a consultation process. However, the
consultation could only be on a limited basis because of
the way the Directives are worded: did those consulted
agree or otherwise with the scientific case for
classification of the site? This was a very difficult
question for many stakeholders to answer as they had
neither the scientific expertise nor the information to
challenge the conservation experts. This lead in some
instances in Scotland, for example, to protestors hiring
their own nature conservation experts to challenge the
case put forward by the state agencies. In retrospect, this
was a valuable exercise as it forced a more rigorous
approach to be taken by the state agencies. Although use
of formal procedures for effective engagement with key
stakeholders would have would have lengthened the
timescales for agreeing sites to be designated, it would
have probably resulted in more durable agreements
between the interests.

Failure to recognise delivery on private land : The
scale of requirements for sites and areas under the two
Directives meant that in many EU Member States it has
not been possible to satisfy them purely on land owned
by the state. In some countries, protected areas on
private land have been a long tradition, for example in
the UK and in Finland.

Thi s 6directivebd approach
dissatisfaction, many protests, and a great deal of legal
challenge. Perhaps Finland is the best, or worst, example
of this outcome: there were around 14,000 cases taken to
the courts in protest at the application of Natura 2000
onto private land. Although these were all resolved, it did
prolong the timescale and, more significantly, tainted the

view of many private landowners towards the Directives
and to the role of the EU more generally.

Non resolution of 2 and 3 tier systems in Member

States: In some Member States, such as Austria,
Germany and Spain, nature conservation is delegated to
the provincial or regional levels of government. This lead
to tensions between the national government with
responsibility for implementing the Directive and the
lower tiers of administration which wished to retain their
legal independence on matters delegated to them.

(3) Inadequate implementation mechanisms

The best protected areas systems have the following
characteristics: financial assessment of the costs of all
stages in the process, appropriate financial mechanisms
and resource allocation to ensure that the necessary tasks
can be undertaken both in the short and longer terms,
and the revision of those policies and programmes whose
continuation would impact on or hinder the
implementation of the protected areas measures
(Phillips, 2003; Lockwood et al., 2006). The Natura
2000 system does not perform well when assessed
against these standards.

Failure to align all policies and programmes to
support : In the EU, policies and associated funding
instruments for regional development, infrastructure
improvement, agriculture, and fisheries have substantial
politiealvsuppat lcdmpared vétta bkcies foronature wrdh
biodiversity conservation. More significantly, the
resources available to support the implementation of
these policies, most especially the Common Agriculture
Policy, are very significantly greater than the budgets
available for implementing Natura 2000. There have
been attempts to transform these policies to make them
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Coto Dofiana National Park, Spain: large wetland, shrub and
sand dune area internationally important for migrating birds
and the Imperial Eagle © Michel Gunther / WW&anon

more environmentally friendly, for example the
Maastricht Treaty, the EC Communication introducing
the Biodiversity Strategy, the El Teide and Malahide
declarations and the European Parliament Resolutions
(for example, on the EU Biodiversity Strategy, 20t April
2012) and the conclusions of relevant Council meetings
(for example, 19" December 2011). The MidTerm
Review of the CAP, implemented over the past decade in
Member States, is perhaps the most farreaching step as
no support for agriculture is now provided to farmers
without their compliance to a strict code of
environmental practice. However, the recently agreed
revision of the Common Agricultural Policy is arguably a
retrogressive step as compliance with nature protection
is not changed in a positive direction as the European
Commission originally proposed, demonstrating the
power of the agricultural lobby in Europe compared with
the nature conservation lobby. There have been instances
where Member State governments have been threatened
with removal of access to certain EC funds unless they
improve their performance on the implementation of
Natura 2000, for example, Bulgaria and Romania. These
approaches are helpful, but there is not a universally
agreed approach linking compliance with agreed EU
Directives with the provision of funds for programmes
and projects which might cause problems.

No specific EU funding line for implementation

Funds available for the implementation of Natura 2000
and the funds approved by the European Council and the
Parliament are totally inadequate for implementing the
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provisions of the two Directives. First, Article 8 only
refers to priority species and habitats rather than the
whole suite listed in the annexes to the Directives and is
an ineffective instrument for co-financing the
implementation of Natura 2000. More important is the
fact that the funds available for implementing Natura
2000 are miniscule when compared with the
assessments of resources undertaken a few years ago.
This is in complete disregard of the provisions in Article
8 for the co-financing of management measures by the
EC in sites containing priority species or habitats. It
ignores the amount of co-financing that might be
required and does not provide new money but rather
relies on existing sources which are defined for different
purposes, are not complementary with each other and
none are available on a longterm basis. The costs of
financing implementation are calculated at G6bn pa but
only between 9 and 19 per cent are provided (Kettunen,
2011). Options for improving funding have been
identified, but consistently these have not been agreed by
the collective decision of Member States through the
Council or the elected members through the Parliament.
This is a case of determining the project but failing to will
the means of its achievement and therefore is bad
practice in implementing a regional protected areas
mechanism. Also, it is interesting to note that no formal
assessment of funding was undertaken until 10 years
after the approval of the Habitats Directive.

Spatial units too coarse  : Subdividing the EU territory
into units to reflect the great diversity of its biogeography
could undoubtedly lead to too many units to make a pan-
European system manageable. However, the
biogeographic regions used in the selection of species
and habitats are too coarse grained. For example, the
Atlantic Biogeographical Region comprises at least 3
major habitat types and their associated species
compositions: arctic/alpine, upland heaths, and lowland
grasslands. Although the influence of the temperate
maritime climate is evident over much of the sub-region,
there are other critical factors, especially altitude, which
mean that the biogeographical units on the ground are
much more complicated than depicted on the maps. Also,
selecting the biogeographical regions was not based on
sound science, nor subject to a process of expert
consultation.

Inconsistencies in dealing with additional
countries : New Member States joining the EU has
meant that the biogeographic regions have been added to
or extended in a piecemeal way; and reflect a pragmatism
not applied to the definition of the original regions. Also,
the system has not been able to recognise the impact of
new Member States on the allocation of biogeographical
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Table 1 Summary of strengths and weaknesses of Natura 2000

Strengths

Regionaltransrational approach

Basedon biogeographic regions

Common classification of species and habit
Site and area focus

Encouragment to restore habitats
Encouragemento re-introduce lost species

Expert scientific basis
Top down appoach ensures action

eNGOsplayed positive role in implementatio
Natura key EWbiodiversty mechanism
Respondiility on Member State to resgce

Weaknesses

Not allMember States took it aseriously as they shouldakie
More rational approach to selection of regions
Unsystematic in subdivisiasf habitats

Lacks focus on connectivity

Selection of pridty habitatsunsystematic

Little activity in most Membr States

Difficult for nonexpert to engage

Top downapproach cases caflict with key stakeholders
Opponents feel thaeNGOs$ave too much influence
Other EU policies in opposition with perverse incentives
No additional resourcesrpvided

regions. In Scotland, for example, many arctic/alpine
species are common with the Nordic countries, but it was
classed as part of the Atlantic Region originally and no
changes were made following the accession of Sweden
and Finland to the EU which are assigned to either the
Boreal Region or the Alpine Region.

Species and habitats unbalanced : Protected areas
should ensure that the whole range of species and
habitats are represented recognising the variations in
size and scale (see Adams, 1996).

The listing of species and habitats in the 1992 Directive
displays a very unbalanced approach. Some major
habitats are collapsed together and others are sub
divided to an extraordinary degree. A number of
examples are taken from the largest subregion, Atlantic.
Marine and brackish water fjords and rias are
characteristic of west coasts of Europe with variations in
salinity, depth and species. Yet, the 1992 Directive
excludes these unless they
bayséb. On the other hand,
Atlantic, North Sea and Baltic coasts are subdivided into

Has Natura been success?  The first issue to address
is whether the Natura sites are protected areas according
to the IUCN definition (Dudley, 2008). In the work
undertaken by the [IUCN National Committee for the UK
Putting Nature on the Map (Crofts & Phillips, 2013), the
Assessment Panel concluded that Natura sites did pass
the IUCN definition test and that they are protected
areas.

Overall, the preceding analysis concludes that the basic
concept of the two Directives and the way they have been
implemented has both strengths and weaknesses. These
are summarised in Table 1.

The requirement for all existing, 15 at the start and now
28, Member States to comply is a great strength of the
Natura 2000 system. There is now a systematic pan
European approach to the protection of all significant

species and habitats which did not previously exist. This
exists in perpetuity, except in the unlikely event there is a
major political upheaval to remove or dilute all of the

EUc‘)s,einvironnF]enltlal di rlecttivesd N
re oO0large sha ow i.nl ets an

ﬁas achieved sucqn a focussed and noitiscretionary

the coast al sand dﬁ{,n?s of "the
approach. Janez otol ni k, t he

. . Commi ssioner for Environment sai
17 types based on subtlet'les in vegetation types.. Another that 20 years ago, people imagined that the European
ex ? mple of I mbalance s th eUnio\ﬁ evo%lgl Sng 8a§/ ge ho?ne to tﬁeslc";l&rlgrés(%i c%c?rdqlnlétgd .
which . ar. e. largely covered b thtermational We?wtorﬁ " of ap}otecteg faree{sh A trt1eI me o
compared with six different types of scree (talus). worl do (European Commission, 201

ASSESSMENT

The focus of this review is whether Natura 2000 is a

model protected area mechanism for biodiversity

conservation. There are two critical questions: has
biodiversity conservation improved as a result of the

system and what lessons can be learned for use in other
parts of the world.

the Commission has made it clear that the task of
identifying and designating sites is not completed,
although it is complete for five Member States: Denmark,
Hungary, Ireland, Luxemburg and The Netherlands
(European Commission, 2013).

It is difficult to determine from available statistics
whether biodiversity conservation has improved.
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Table 2: Habitats and species trends in the Europe (%)

Trend
Unfavourable bad 37
:
Favourable 17
:

Terrestrial habitats Terrestrial species Marine habitats Marine species

22 20 13
30 30 11
17 10 2

31 40 74

Source:Compiled from EEA, 201BU 2010 Biodiversity BaselifsEA Technical report No 12/2010 (www.eea.europa. eu/

publications/eu2010-biodiversitybaseline/?b_ start:int=12&=)

Certainly, there were many species and habitats still in
an Ounfavour abl e06snbn#drirg depoirtn
(bd.eionet.europa.eu/activities/Reporting/Article_17/
Reports_2007/chapter8). More recent results are not yet
available, but informal indications are that there are
some slight improvements. Table 2 provides an overview
of habitat and species trends. It shows a high proportion
of unfavourable trends. Add to this the effects of land use
practices and infrastructure development on the
fragmentation of habitats, it is probably justifiable to
state that without the Natura 2000 network the state of
biodiversity conservation would have been much worse.
Whether the management of protected areas has
improved as a result of implementation of Natura 2000
is a mute point. Certainly, the requirement to achieve
favourable conservation status is over time likely to lead
to improvements, but unless sanctions are applied then
there is little incentive for Member States to ensure that
this happens. Perhaps the increasing availability of
common standards of monitoring and means of
measuring effectiveness of management, as for example
developed by WCPA experts (see Hockings et al., 2006),
has had and will continue to have as much effect. Only
detailed assessment will be able to ascertain whether this
is correct.

Some elements are in need for improvement to improve

biodiversity conservation. At a technical level, there is

the need to make sure that the linkages between
protected areas are a central part of the system and a
whole landscape approach is taken rather than a focus on
isolated sites and areas. More fundamental is the need to
remove the perverse subsidies to farmers through the
Common Agricultural Policy as this actively ignores the

role of these actors as stewards of the environment and
its natural biodiversity, including Natura 2000 sites.

The slow pace of implementation of Natura 2000 has
proved to be frustrating for the EC. But the political
processes within the European Union have been part of
the problem, if not perhaps the major cause for many of
the reasons stated in the critique. International
experience suggests that lack of engagement of key
stakeholders, lack of financial mechanisms and lack of
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policy coherence will all significantly delay the
tinnpementationlof a new mechanism. The conclusion,
therefore, is that the EU, through the offices of its
Commission should have identified and resolved these
issues at the outset of the process of implementation and
should have provided adequate guidance and advice,
rather than leaving many key aspects to be wrestled with
in different ways by individual Member States.

As a result of this vacuum, there has been a great deal of
variation between Member States in the willingness to
implement, the pace of activity and the processes used.
The approach to nature protection adopted, fails to link
ecologically the protected areas with the surrounding
territory, and does not recognise the dynamics of nature
and the effects of human activities on nature. In a
continent where loss of species and habitats continues
and there is fragmentation of the small areas that are left,
the Natura 2000 scheme has proved to be a significant
benefit. In addition, it is increasingly seen as a tool for
encouraging greater public interest in and engagement
with nature in Europeos

Lessons for elsewhere : No doubt if the authorities
were devising the Natura 2000 system now it would have
looked very different from the one in place for the past
20 years. Nevertheless, there are some crucial aspects
which are likely to have remained broadly the same and
bear consideration for application elsewhere. First, and
foremost, is the ability to implement a scheme across
national boundaries through the political will of
individual countries acting collectively and which are
part of a multi -facetted organisation bound by legal
agreement. With similar, but not so legalistic
arrangements in other continents and regions, it is worth
exploring whether there is political willingness to
develop continent- or region-wide schemes. Second, the
technical design of the system has some important
pointers for application elsewhere, especially the use of a
biogeographical framework and the use of a common
classification of species and habitats for selecting sites
and areas, and the use of specialist, independent
technical teams to review and adjudicate on the selection
of sites.

spec
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Red squirrel ciurus vulgarisin Cairngorms National Park,
Scotland: species of European Community Interest listed in
Annex 4 of the Directive in need of strict protection © Wild
Wonders of Europe /Peter Cairns / WWF

There are also lessons from the poor performance in the
EU to be learned if others adopt similar transnational
approaches. Three are fundamental. First, top-down
approaches are negative, result in legitimate opposition
from affected parties, especially private owners, and
result in longer timescales and high costs through legal
challenges through the courts. Second, all policies and
financial instruments which have or could have a
perverse effect on biodiversity need to be addressed and
hopefully resolved, otherwise, however well conceived
the biodiversity conservation measures are, they will not
be effective. Third, as is well known in some continents,
but not in Europe, large scale connectivity measures are
needed to cope with species migration and with the
effects of climate change on the distribution of species
and habitats.
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RESUMEN

Natura 2000 es la primera y la Unica red regional de espacios protegidos para la conservacion de la
biodiversidad dentro de la Union Europea. Si bien durante sus 20 afios de existencia ha sido una fuerza
positiva para la conservacion, tiene ciertas limitaciones. Este documento evalla algunas de sus fortalezas y
debilidades desde la perspectiva de un profesional. La evaluacion es positiva en general, por cuanto sin ella
la pérdida de biodiversidad probablemente habria sido mayor, y con ella se facilita un planteamiento
transnacional Unico. Los aspectos positivos identificados son el marco biogeografico, la clasificacion
paneuropea de especies y hébitats, y la voluntad politica para ponerla en practica. Entre los aspectos
negativos cabe destacar la naturaleza estatica del enfoque de Natura a las especies y la conservacion del
hébitat, asi como el hecho de que el planteamiento de Natura para la conservacion de la biodiversidad esta
siendo socavado por los subsidios perversos de otros mecanismos de financiacién de la UE, siendo
especialmente dominantes la Politica Agricola Comin y los efectos del desarrollo con respecto a la
fragmentacion de los habitats. Ademas, en la préactica, ha habido omision en la adopcion de medidas mas
amplias a nivel de paisaje y de conectividad. Se examinan lecciones que podrian ser (tiles para otras partes
del mundo.

RESUME
Natura 2000 constitue la premiére et la seule approche régionale de la biodiversité des aires protégées au

monde. Au cours de ses 20 ans d'existence, elle a été une force positive pour la conservation, mais elle est
néanmoins sujette a certaines limites. Ce document évalue quelques unes de ses forces et ses faiblesses du

point de vue d'un praticien. Dans I'ensemble, I'évaluation est positive, car sans cette initiative

| 6appauvri ssement de | a biodiversit® aurait probabl er
approche transnationale est unique. Les aspects positifs identifiés sont donc le cadre biogéographique, la
classification paneuropéenne des espéces et des habitats, ainsi que la volonté politique de la mettre en

Tuvr e. Les aspects n®gatifs sont en revanche son app
Il " habitat, le fait gue | dapproche Natura de | a pr®ser
par des subventions aux effets pervers provenant d'autres mécanismes européens de financement, résultant

en particulier de l a Politique Agricole Commune, e
fragmentation des habitats. En outre, dans | a pratiquece
mesures plus extensives touchant ° | édenvironnement et

pour dbéautres parties du monde.
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ABSTRACT

The protected areas of

Bangl adesh

are subject

conservation programme fragile. Understanding the type, pattern, and extent of these threats is a crucial
step towards effective protected area management. This study attempted to assess the relative severity of
threats to protected areas and the degree of susceptibility of protected areas to those threats. 102 officials
from the 34 protected areas were interviewed electronically. Ten potential threats were identified. The most
severe threats were: fund shortages and policy level disorganization; illegal tree cutting; unsustainable
forest resource extraction; forestland encroachment; and wildlife poaching and smuggling. The findings
indicate that protected areas throughout the entire ecosystem are at risk, and that threats vary
geographically. One-third of the protected areas were susceptible to 80 per cent of the threats. Protected
areas in the tropical moist evergreen and semievergreen forests of hilly regions were highly subject to
illegal wood cutting; while those in tropical moist deciduous forests of plain land area were prone to
encroachment for settlement and agriculture, and those in mangrove forests of littoral zones were extremely
vulnerable to wildlife poaching. Developing rapid strategies to mitigate for these threats, with multi -
sectorial coordination and stakeholder involvement, is essential to managing protected areas properly and
to reduce the continuing loss of biodiversity in Bangladesh.

KEYWORD$hreat analysis, illegal wood cutting, encroachment, poaching, Bangladesh, protected areas

INTRODUCTION

Halting biodiversity loss is considered a comprehensive
global environmental challenge (Brashares et al., 2004,
Cardinale et al.,, 2012; Craigie et al., 2010; Cuthbert,
2010; Krause & Zambonino, 2013). Habitat loss and over
-exploitation of wildlife, and other forest resources, are
universally acknowledged as the leading causes of
biodiversity loss (Baldus, 2008; Brooks et al., 2002), the
situation is most severe in the tropical regions
(Leuschner et al.,, 2013). Human population growth,
particularly in developing countries, has profound effects
on consumption patterns of land and wild resources, and
is an indirect driver of biodiversity loss (Kideghesho,
2009; Michel, 2008). The role played by humans, both in
Bangladesh and around the globe, in the extinction or
reduction of many species of plants and animals is
commonly recognized (Grignolio et al., 2011). The fight

against biodiversity loss has become a priority for both
governments and nature conservation organizations
worldwide (Lambooy & Levashova, 2011), and various
approaches to tackle the drivers of biodiversity loss have
emerged in the past few decades (Vatn et al., 2011).

Bangladesh is a signatory party of the Convention on
Biological Diversity (CBD) and the Convention on
International Trade in Endangered Species of Wild
Fauna and Flora (CITES), and thereby, has been
undertaking efforts in biodiversity conservation (MoEF,
2014). Declaration of forests, or parts of forests, as
protected areas in Bangladesh dates back to 1960s under
the provision of the Forest Act 1927 and the later
comprehensive legislative instrument, the Bangladesh
Wildlife (Preservation) Order 1973 (Chowdhury et al.,
2009). Conservation was further articulated in the

10.2305/IUCN.CH.2014.PARXOSL.MSHC.en
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Figure 1. Map of Bangladesh showing the distribution of protected areas (marked green)
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Wildlife (Preservation and Protection) Act 2012, in which
the approach of comanagement was emphasised (BFD,
2013). Despite the challenges associated with protecting
forest habitat in such a densely populated country as
Bangladesh, where around 85 per cent of the rural
population are dependent on forest resources, the
government is showing a commitment to biodiversity
conservation (Balasinorwala et al., 2008; Chape et al.,
2008). Currently there are 34 protected areas in
Bangladesh encompassing all forest and ecosystem types
in the country (Figure 1). Among those, 17 are national
parks (NPs) and 17 are wildlife sanctuaries (WS) (BFD,
2013). In addition, there are a number of eco-parks and
safari parks, which are extremely small by comparison to
the scheduled protected areas, and are designed to serve
6nature recreationd needs
conservation needs (Chowdhury et al., 2009).
Historically, protected areas in Bangladesh have been
managed using approaches that exclude local people,
whose interests have been viewed as incompatible with
the conservation of these areas (Sarker & Roskaft, 2011).
As noted by Bengtsson et al. (2003), protected areas are
subject to both natural and human -induced disturbances
at various scales, but it is the intensification of
disturbance arising from human activity that is their
principal threat (Chape et al., 2005), and can be well
expressed by the term
(2008) argued that if this human -induced threat could
be minimized, by active involvement of people in the
management process, the protected area system for

biodiversity conservation would become effective. Kainer
et al. (2009) also considered the involvement of local
communities in conservation projects as a key issue for
the success of programmes aiming to promote
biodiversity protection.

Peopl ebds participation in
formally in Bangladesh in the 1980s with a forestry

extension programme on public forestlands (Rana et al.,

2007). As an alternative to traditional state forest

management, people-oriented forestry has been
introduced in Bangl adesh
cover (Muhammed et al., 2008) and community -based
forest management using the comanagement approach
(Borrini -Feyerbund, 1996) was introduced in
Bangl adeshds protected
2011). Sarker & Roskaft (2011) commented that this
approach has grown out of attempts to find new
solutions for the failure of the so-c al | e d
approach to conservation in the country. As a result there
has been a slow but visible change towards ce
management in protected areas of Bangladesh (Rashid et
al., 2013). However, despite these positive moves there
are still a number of multi -dimensional constraints in the

system (Chowdhury et al.,, 2013), which often pose
serious threats to conservation efforts (Holmern, 2003).

Understanding the type, pattern and extent of the threats
to protected areas is a crucial factor in controlling their
magnitude and improving the performance of
biodiversity conservation programmes. The parties to the
CBD adopted a definition for protected area threat in
2004, in the Programme of Work on Protected Areas
(PoWPA) , as fAany human act
has a negative impact on key biodiversity features,
ecological processes or cultural assets within a protected
areaodo (CBD, 2004) . Thi s
comprehensive assessment of threats to biodiversity

conservation initiatives in the protected areas of
Blarglf‘dﬁsg'r t han |l arge scal e
METHODOLOGY

Information on threats to the protected areas of
Bangladesh was collected from field-level protected area
managers, who were contacted through an informal
letter with the help of the central authority of the
countryés Forest
list potential threats to the protected areas of
Bangladesh, according to their judgments (from their
own protected areas and others if they knew them).The

same kind of threat. By
we summarized the information into a total of ten threats
(see table 1). A more indepth follow-up survey was
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Table 1: Threat factors in the protected areas (PAS)

No. & relative

Threat factors identified by PA managers

frequency of PAs Mean score of the

Relative severity
index of the threat

where threat threat factors
. factors
factors exist
Shortage of funds impairing the
materializationof the longterm visions
and commitments of PAased & (i 4.70+0.19 0.92
biodiversity conservation
lllegal cutting of trees and black mark
trade of timbers resulting in denudatio 30 (889 410+ 0.12 0.87
of forests
Unsustainablend nonscientific
harvesting of forest resources by local 28 (829 3.84 £0.20 0.80
communities living in and around PAs
Current expansion of real estate
business inducing land grabbers to 10 (299 3.74 +0.17 0.78
encroach forestlands
Poaching of sele_cteq mammals _by 21 (624) 3. 60 +0.24 0.72
smugglers resulting in their decline
Non-cooperation from local
cor_nr_nymﬂes for_ implementation of PA 18 (534 3.90 + 0.20 0.65
activities that arises from human
wildlife conflicts
Apatheticmindset against ectourism
that appears hostile to the biodiversity 17 (504 2.96 +£0.18 0.63
and its habitat
Unnecessary delay in legal procedure
regarding land litigation that 23 (689 2.80+0.21 0.56
encourages encroachent
Lack of integration gbolicy level that
hampers the implementation of any 34 (1009 2.46 +£0.14 0.42
new project in Forestry sector
. Corruption of the FD authorities
resulting in the collaborative
deterior%\tion of forests with the 19 (A Lt e SRk
ruffians

conducted for all 34 protected areas, using a brief
structured questionnaire. The questionnaire was sent
electronically to respondents, and completed over a
period of three months from March to May 2013. The

respondents were field-level managers and researchers
(three from each protected area), such as Assistant
Conservators of Forest, Forest Rangers, and Scientific
Officers who were considered to be knowledgeable key
informants because of their long acquaintance with the

protected areas and their surrounding environment.

Respondents from each protected area were asked to
score each of the ten key threats numerically from 1 as
the lowest threat level to 5 as the highest. They were
asked to score the threats independently and were only

PARKS VOL 20.1 MARCH 2014

asked to score threats to the protected areas where they
have been working officially.

Data analysis: Data was analysed using the methods of
Okunlola & Tsujimoto (2009), threat indicators were
calculated as follows:

9 Protected Area Susceptibility Index (PASI) = The
number of threats mentioned for each protected
area, divided by 10 (the total number of threats
listed), to provide the proportion of threats
mentioned for that protected area

T Mean score of each threat factor = Sum of all the
scores for that particular threat / Total number of
the respondents (102)
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1 Relative Threat Factor Severity Index (RTFSI) =
Mean score for a particular threat / The highest
possible score (5)

Protected Area Relative Threatened Index (PARTI)
= Total score of all the threat factors from the
respondents of a given protected area / Total
responses (30)

I The ranking system based on RTFSI shows the
severity of the threats, while the ranking based on
both PASI and PARTI shows the vulnerability of
protected areas to the identified threat factors. It
was assumed that the higher the scores, the more
vulnerable the protected area is. A comparison of
protected area vulnerability in terms of the forest
types they exhibit, and the geographical location
they belong to was performed by a nonparametric
Kruskal-Wallis test (Zar, 1999).

RESULTS

Protected areas in Bangladesh are prone to a range of
threats (Table 1). The
the highest among the ten given threats. Indeed, this

threat and o0lack of policy lestateeblsinéss Wwiklfe paddching, rafd emviohrientallg por t e d
in all the 34 protected ar e andn-friendlyitoursm)veré direcgyeot indiredtly telatedy of tr e
was reported in 30 sites ( 8tBresdurd utilifagon. t of the countryés
tot al protected areas) followed by O6unsustainable and non
-scientific harvesting of f Because of lprge dhdmare poputation( (2,184 peaple/kn®,c t e d
areas, 82 per cent of the total). Fourteen protected areas, Bangl adeshdés forests (17.08 per
constituting over 40 per c et uadrthtedt dfomceatieme anthrépsgenicoptesslire  wer e

susceptible to eight or more threats. The protected area
ranks are shown in Table 2 overleaf, based on the
susceptibility index (PASI).

When the relative threatened index (PART]I) is taken into
consideration, it was revealed that 10 protected areas (29
per cent of total) had an index of 0.6 and above, and
eight (24 per cent of total) had an index of 0.7 and above.
Four protected areas (12 per cent of total) had the highest
index of 0.8 and above, while only one (3 per cent) had
the lowest index (0.38) (Table 2). The protected areas are
also ranked based on the relative threatened index
(PARTI) and shown in Table 2.

Among the 16 tropical moist evergreen forests in the hilly

regions, 14 were found most vulnerable (having both the
PASI and PARTI of 0.60 - >0.80). In this category, the

most threatened protected areas are Teknaf WS, Chunati
WS, and Kaptai NP with the PASI and PARTI of over
0.80. Among the eight protected areas belonging to
tropical moist deciduous forests in the plain lands, only

two were found most vulnerable (having the PASI of over
0.80 and PARTI of over 0.70). These are Bhawal NP and
Modhupur NP. Among the 11 mangrove protected areas

in littoral geographical region, six were extremely

susceptible and threatened by the identified threat

factors (having both the PASI and PARTI of over 0.7).

These are Sundarban East, West & South, Chadpai WS,
Dhangmari WS, and Nijhum Dweep NP. Of the total

protected areas, only six were found with both PASI and

PARTI of less than 0.50. These are Ramsagar NP,
Nobabgonj NP, Shingra NP, Kadigarh NP, Dudhmukhi

WS, and Sonarchar WS.

The Kruskal-Wallis test showed that, for both PASI and
PARTI, threat scores were higher in tropical moist
evergreen and semievergreen forests, followed by
mangrove forests and then tropical moist deciduous
forests (see Table 3).

DISCUSSION
I'n Bangl adeshds protected
resource utilization have been identified as responsible
for their degradation (Chowdhury & Koike, 2010a),

posing serious threats to the biological diversity. Of the

t hr extthrebts hdentifiecd i@ his osfudy,f fiven @Isgll tréec

cutting, harvesting NTFPs, forestland grabbing for real

(World Bank, 2011). Encroachment of forestland (3.3 per
cent of evergreen hill forests, 31.9 per cent of deciduous
plain land forests), for housing and agriculture, is
responsible for much of the observed loss of biodiversity
(Muhammed et al., 2008; Alam et al., 2008). In this
study, encroachment was reported as a threat in almost
one-third of all protected areas, and in about 63 per cent
of protected areas within tropical moist deciduous forests
distributed in plain lands. Among them Modhupur NP is
suffered the worst (scoring the PARTI of 0.78), probably
because of easy accessibility and its proximity to the
countryods capital city.
findings of other studies (e.g., Alam et al., 2008; Islam &
Sato, 2012; Muhammed et al., 2008). Marcovchik-
Nicholis et al. (2008) argued that habitat loss and
fragmentation due to urban development may have the
most serious consequences to wildlife, because it results
in permanent and irreversible changes to the
environment, with little chance of restoration and
recovery.

lllegal logging is one of the major threats to forests in
tropical developing countries, which have long been
subjected to rapid deforestation and degradation driven

areas

or ed

These r
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Table 2. Relative threat index, geographical location, forest type, area and establishment date of protected areas of
Bangladesh

Protected Areas No. of  PASI PARTI Geography Forest Area (ha.) Date of
threats (rank) (rank) Type Establishment
exist

Bhawal NP 8 0.80 (2) 0.74 (4) Hilly TMDF  5022.00 May11,1982
Modhupur NP 8 0.80 (2) 0.78(3) Plain TMDF 8436.00 Feb.24, 1982
Ramsagar NP 6 0.60 (4) 0.38 (18) Plain TMDF  27.75 Apr. 30, 2001
DEUCUEI Himchari NP 6 0.60 (4) 0.54 (13) Hilly TMEF 1729.00  Feb.15,1980
Parks(NP)
Lawachara N 8 0.80 (2) 0.60 (10) Hilly TMEF 1250.00 July @, 1996
Kaptai NP 8 0.80(2) 0.80(2) Hilly TMEF 5464.00 Sept. ®, 1999
Nijhum Dweep NP 5 0.50 (5) 0.74 (4) Littoral MNGF  16352.23 Apr. 08, 2001
MedhaKachhapia R 6 0.60 (4) 0.72(5) Hilly TMEF  395.92 Aug. @, 2008
Satchari ® 7 0.70 (3) 0.68 (6) Hilly TMEF 242.91 Oct.15, 2005
Khadim Nagar R 7 0.70 (3) 0.64 (8) Hilly TMEF  678.80 Apr.13, 2006
Baraiyadhala R 5 0.50 (5) 0.62(9) Hilly TMEF  2933.61  Apr. G, 2010
Kuakata NP 5 0.50 (5) 0.52 (14) Littoral MNGF  1613.00  Oct. 24, 2010
Nobabgonj NP 4 0.40 (6) 0.42 (16) Plain TMDF  517.61 Oct. 24, 2010
Shingra NP 4 0.40 (6) 0.48 (15) Plain TMDF  305.69 Oct. 24, 2010
Kadigarh R 4 0.40 (6) 0.40 (17) Plain TMDF  344.13 Oct.24, 2010
Altadighi NP 4 0.40 (6) 0.52 (14) Plain TMDF  264.12 Dec. 24, 2011
Birgonj NP 4 0.40 (§ 0.55(12) Plain TMDF 168.56 Dec. 24, 2011
RemakKalengaVs 9 0.90 (1) 0.66(7) Hilly TMEF 179554  July @, 1996
Char Kukri Mukri WS 6 0.60 (4) 0.58 (11) Littoral MNGF 40.00 Dec. 19, 1981
Sundarban Ea®/S 7 0.70(3) 0.78 (3 Littoral MNGF 31226.94  Apr. (6, 1996
‘é‘g‘r‘]’(':itfjary SundarbanWest WS 7 0.70 (3) 0.80(2) Littoral MNGF  71502.10 Apr. B, 1996
(WS) SundarbarSouth WS 7 0.70 (3) 0.78(3) Littoral MNGF  36970.45 Apr. 0, 1996
Pablakhalivs 7 0.70 (3) 0.62(9) Hilly TMEF  42087.00 Sept.20,1983
Chunatws 8 0.80 (2) 0.80(2) Hilly TMEF  7763.97  Mar. 18,1986
FashiakhaW's 6 0.60 (4) 0.62 (9) Hilly TMEF 1302.43 Apr.11, 2007
Dudh PukurieDhopachari WS 6 0.60 (4) 0.66(7) Hilly TMEF 471657  Apr. 06, 2010
HazarikhiWs 7 0.70 (3) 062 (9) Hilly TMEF 117753  Apr. 5, 2010
Sanguws 6 0.60 (4) 0.58 (11) Hilly TMEF  2331.98  Apr. 66,2010
Teknaiws 8 0.80 (2) 0.82 (1) Hilly TMEF  11615.00 Mar. 24,2010
Tengragiri WS 5 0.50 (5) 0.62(9) Littoral MNGF 4048.58 Oct. 24, 2010
Dudhmukhi V6 5 0.50 (5) 0.48 (15) Littoral MNGF 170.00 Jan. 29, 2012
ChadpaWs 5 0.50 (5) 0.78(3) Littoral MNGF  560.00 Jan.29, 2012
DhangmarWs 6 0.60 (4) 0.78 (3) Littoral MNGF 340.00 Jan.29, 2012
Sonarchar WS 4 0.40 (6) 0.42 (16) Littoral MNGF 2016.48 Dec. 24, 2011

TMDF= Tropical Moist Deciduous Forest, TMEF= Tropical Moist Evergreen Forest, MNGF= Mangrove Forest

largely by poverty and complex socio-political settings
(Kaimowitz, 2003). In Bangladesh human -induced
removal of woody biomass, in the form of timber and fuel
wood, is considered the principal cause of forest loss in
the protected areas (Chowdhury et al., 2009). While
several other studies (e.g., Mazumder et al., 2007; Rashid
et al.,, 2013) claim that the rate of illegal logging in
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protected areas has diminished following the adoption of
a comanagement program in Bangladesh, it was still
reported as one of the severe threats in this study with a
relative severity index (RTFSI) of 0.87. In Bangladesh
the increase in timber demand (6 per cent) is much
higher than the increase in forest cover (1 per cent)
exhibiting a gap between production and demand of
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Table 3. The PASI and PARTI values of protected areas based on the forest types and geographical locations

Categories PASI KW test p value PARTI KW test p value
value value
+
TMDE 0.52 £0.04 0.55 +0.02
0.65 +0.03 0.69 +0.03
Sl VINGF 9.88  p=0.0059 13.78 p = 0.0023
TMEF 0.72 £0.03 0.71 £0.01
Plain 0.48 +0.02 0.42 +0.02
Geographical [Eji{e]g] 0.55 +0.02 0.66 +0.02
locations 0.74 +0.03 0.72 +0.01
Hilly 17.04 p <0.001 20.01 p <0.001

TMDF= Tropical Moist Deciduous Forest, TMEF= Tropical Moist Evergreen Forest, MNGF= Mangrove Forest

timber; thus, an imbalanced demandi supply cycle is
making the country's forest resources even more
vulnerable (Rahman, 2012).

Another severe threat t o

was the overexploitation of forest resources (RTFSI
0.80). Since rural households are vulnerable to a wide
range of stresses and shocks that affect their livelihoods
(Debela et al., 2012), and forestrich protected areas are
the fundamental sources of various livelihood options for
the local communities (Chowdhury & Koike, 2010b), over
-exploitation is common. This over-exploitation can
result in the decline and disappearance of biodiversity,
e.g. Odisha Cycas in India (Singh & Singh, 2011),
populations of black colobus (Colobus satanas) in the
Congo Basin, spider monkeys Q@Ateles sp.) and woolly
monkeys (Lagothrix sp.) in the Amazon basin (Kumpel
et al., 2010), and the wolf populations of the Pamir
region of Kyrgyzstan and Tajikistan (Watanabe et al.,
2010). Loss of biological diversity within already
established protected areas indicates a distinct
institutional/administrative weakness, especially when

they have governmental support, legal protection and
formal governing organization (Oestreicher et al., 2009).

Local communities living in the forested regions of
Bangladesh extract both plant and animal products from
the neighbouring forests (Chowdhury et al., 2007; Miah
& Chowdhury, 2004), and wildlife is used as a source of
protein and income. Hunting wild animals for bush meat
is prevalent in the tropical moist evergreen and semi-
evergreen forests of hilly protected areas where some
indigenous communities inhabit (Chowdhury et al.,
2014). Wildlife is often an open access resource, and the
cost of its production is often lower than the cost of

raising livestock (Fa & Brown, 2009). Poaching of
selected mammals for smuggling is prevalent in
mangrove protected forests of the littoral zone, mainly
the Sundarbans, where the Royal Bengal Tiger Panthera

subject to poaching because of the high demand for its
skin and other body parts in international black markets.
Robinson & Bodmer (1999) identified such unsustainable
hunting and poaching of wildlife as a major global threat
to biodiversity in tropical forests. Uncontrolled hunting
may also undermine climate change mitigation efforts, as
a reduction in the abundance of seeddispersing animal
species has been shown to, in turn, reduce the density of
key carbon-storing tree species (Krause & Zambonino,
2013). Many of the animals of Bangladesh have either
become extinct or are at risk of extinction; 40 mammal
species, 41 bird species, 58 reptiles and eight amphibians
are categorized as vulnerable or above in the IUCN Red
List (IUCN, 2000).

Human -wildlife conflict, which is a function of human

population increase and encroachment into protected
areas, is a major concern in biodiversity conservation
programmes. The present study discovered that conflict
is prevalent in the protected areas of hill and mangrove
forests; and mostly arises from the damage of crops and
houses by elephants and attacks on humans by tigers.
Human -wildlife conflict in hilly regions arises from

specific problems such as crop raiding, destruction of
homes, and fear of collecting water and firewood in the
evening because of wild elephants (Sarker & Roskaft,
2011). Barlow (2009) estimated a mean of 76 human
deaths/year over the last 130 years in the Sundarbans,
which is the highest rate

Controlling éproblem ani

mal s o

B atigrig tigeisd)ésghle anic speciest(Uddint eeall, 2043) and s

wi t hin
co
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Bamboo extraction by locals in Rertéalenga W® Sharif Ahmed Mukul

reduce the number of human deaths. The hunting of
O6problem ani mal sé6, howeve
acceptable or in line with conservation objectives to
preserve tiger population in Bangladesh. On the
contrary, the 2-3 tigers killed each year in and around the
Sundarbans due to attacks on human or livestock, plus
an unknown number poached, could threaten the long-
term viability of the tiger population (which is estimated

at about 150 adul t f emal
ani mal s 6 d uwldlife conflictusnaaloebal issue,
and includes conflicts with Amur Tiger ( Panthera tigris

altaica) in the Far East provinces of Russia (Goodrich et
al., 2011), wolves in the Pamir regions of Kyrgyzstan and
Tajikistan (Izumiyama et al., 2009; Watanabe et al.,

2010), lions in Masai region of Kenya and Tanzania
(Okello & Hadas, 2000). Tiger conservation in

Bangladesh must take into account the local socic
economic conditions of which human -tiger conflict is an
important feature (Barlow, 2009). Tigers cause

considerable stress to local communities that rely on the
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forest for their livelihoods. More than 3.5 million people

r , living around the Sunglarbans ene wirestly or iedijegtly | v

dependent on its various ecosystem services (Giri et al.,
2007; Uddin et al., 2013). Working in the forest is the
only potential source of income for many people living
along the forest border, and those killed are normally the
main providers of income for a family (Azad et al., 2005;
Gurung et al., 2008). Moreover, human -tiger conflict

e @lyo straing lationships betwaeg locab gpmnaupitiesamd

the authorities, and may impede management activities

in protected areas. I'n t-his
cooperation from local communities for implementation

of protected area activitiesd
0.65. Increasing safety measures and compensation
amounts would reduce the negative attitudes of local

people to the conservation issues.

Many studies have shown that measures to reduce the
threats to protected areas are more likely to succeed
when local communities are socio-economically



