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IUCN PROTECTED AREA DEFINITION, MANAGEMENT CATEGORIES AND GOVERNANCE TYPES

IUCN DEFINES A PROTED AREA AS:
A clearly defined geographical space, recognised, dedicated and managed, through legal or other effective means, to

achieve the longerm 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 kevel 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 have-l-he management categories are applied with a typology of

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

opportunities.
11l Natural monument or featureAreas set aside to protect a
specific natural monument, which can be a landform, sea I[UCN 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 LIS2L) SaqQ O2yasSNBSR
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 @i@elines for applying protected
area management categoriehich 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 institdtional
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.cbhd.int/protected/tools/
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PARKS is published to strengthen international collaboration in protected area development and management by:

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

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

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

i 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;

i changing and improving protected area support and behaviour through use of information provided in the
journal; and
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ABSTRACT
In this editorial essay, members of the Editorial Board of PARKS review the status of conservation
literature. Three problems are identified: 1) the growing gap between the formal conservation literature and

thesocal l ed oO6grey |

teratured of

project reports,

majority of conservation literature in promoting good conservation; and 3) the lack of open access to much
of the conservation literature currently available. The article sets out the vision of this journal: PARKS, the
International Journal of Protected Areas and Conservation, published by the International Union for

Conservation of Nature (IUCN) expert World Commission on Protected Areas (WCPA). PARKS aims to

encourage new writers, including younger researchers, conservation professionals who do not generally

write for peer-reviewed publications and people from developing countries, including indigenous and local
people, to share their best practices in protected area managementPARKS s published twice a year as an

online, open-access and peer reviewed journal and welcomes submissions of papers from all protected area

professionals worldwide.

Key words protected area management, conservation, lessons learned, academic publishing

INTRODUCTION

The once-a-decade World Parks Congress has created a
series of milestones in the philosophy of protected areas;

each Congress reflecting the practice over the last 10
years and stimulating changes in approach, audience and

challenges. The new directions emerging at the 2014
IUCN World Parks Congress in Sydney have been

explored in a previous editorial for PARKS (Sandwith et
al., 2014) and will be expanded in papers featured in this
and subsequent issues of the journal. In this context it is
time to reflect on the role of PARKS itself, or more
fundamentally on the interface between the researchers
and practitioners who make up the core audience of a
journal like PARKS.

10.2305/IUCN.CH.2014.PARX.TA.en
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CONSERVATION LITEBRE: DOES IT INFORM  studies and involve long periods of fieldwork are

CONSERVATION PRACTICE? overlooked in favour of studies with a larger potential
readership that can be completed relatively quickly. The

incentive structure for conservation academics therefore

currently does not often reward or fund the publication

a.nd d{'ssemine}tion of conservat
itteratureo o]

examples.

Over the last two decades, there has been a growing gap
between the formal conservation literature of academia,
with its peer-reviewed papers and sophisticated impact
rating systems, and the socal | ed 6grey |
project reports, articles, NGO studies and working
papers. In some topics it almost seems as if there are
three conversations running in parallel: the first, a highly
theoretical discussion amongst professional academics,
many of whom know each other; a second more practical,
less formal and much more fragmented debate going on
amongst field practitioners and conservationists; and a
third set of conversations taking place between people
locally and which unfortunately seldom get
communicated to a wider audience.

Conversely, there are disincentives for conservation
practitioners to publish their best -practice findings in
peer-reviewed journals. Few conservation projects
receive ring-fenced funding for peer-reviewed
publication of project results, and practitioners seldom
have the free time required to write journal articles
which require specific formats and several lengthy
periods of revision before publication. There are also
significant geographical biases in authorship; the

There are a number of reasons for this split. The success majority of international journals are published in

of academic journals i s meEa{‘%”?Pr a@‘htherﬁf?}e thle Hoé)liOfr SUCC@SiSfFH @lgh@rls is
Factor 6, the number of ti me garrotWﬁdat? thq)s? ¥Vh° aaFetn?t.P,/q Iénglishhs&)qpléers,b een
cited, which rewards journals for publishing articles with excellent linguists or can afford to have an English editor

a broad geographical scope, that offer novel findings. look through their work. In addition, turn -around times

Case studies, or singlespecies studies, while often from submission to publication for many journals

reporting findings highly relevant to conservation exceeds one year, delaying dissemination of project
practitioners, are less likely to be highly cited and are findings, which might reach a practitioner audience more

therefore less likely to be accepted by major journals. swiftly and comprehensibly thro
publication.

In the same way, for conservation academics (i.e. those
employed in a university po Sheseissues)are basketup byssyréey findingsglesureey a | | y

measured in the frequency and Impact Factor of in 2009 of 268 ecological scientists found that although
scientific journal publ i c at43peieent reppriee thatiseentific papessuvere thesnost o r
perisho i s we | kdoctéral aesaarchersp ippogtant  factor in  assessing their academic
employed on short-term contracts, competing for limited performance, only 15 per cent believed that peer

academic positions, and therefore under intense pressure reviewed journals were effective in promoting
to publish frequently in high -impact publications. This conservation (Shanley & Lopez, 2009). Maybe
often means that research projects that focus on case unsurprisingly, the very elements that increase the

PARKS VOL 20.2 NOVEMBER 2014
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conservation impact of an academic article are those that
make its publication in the academic literature less likely.
A survey of authors of all the speciesbased research
articles published in five major conservation journals
during 2000 i 2005 found that articles with the most
conservation impact were those with a non-academic
corresponding author, where the study was part of a long
-term conservation project, undertaken with NGO
support, and where results had been disseminated in
formats other than peer-reviewed publication (Milner -
Gulland et al., 2009).

These disparities result in a rapid growth in publications
dealing with conservation and development that are
poorly connected to the practice. Thus there is a far
stronger emphasis on planning than on implementation,
monitoring and reporting; little critical review of results
and outcomes; and a lack of readily accessible upto-date
information on new tools and techniques that are likely
to be practicable for a busy and understaffed protected
area manager or other practitioners.

There are a very small number of journals that attempt to
address these issues.

9 Conservation Letters (founded in 2008) specialises in
publishing short papers of immediate relevance for
policy debates and management solutions
(www.conbio.org/publications/conservation -letters).
It has succeeded in cutting the time to publication
significantly while retaining a rigorous peer review
system. However, papers are heavily dominated by
academics from the
author contact details in the May/June 2014 issue of
the journal reveals that in 19 of 23 articles the first
author listed a university affiliation and in 22 of 23
articles they listed an affiliation in North America,
Europe (principally the UK) or Australia.

f FIl ora and Fauna

prioritises papers that inform conservation practice

and attempts t o:

communication aspirations  of

practitioners and
through training workshops on science writing

(www.oryxthejournal.org/). This approach is

reflected in the diversity of contributing authors: in

the July 2014 issue, only 14 of 28 first authors listed a

university affiliation and only 18 listed an affiliation

in Europe, North America or Australia; other
countries represented included China (three articles),

Thailand (two articles), South Africa (two articles)

and one article each from Namibia, Cape Verde,

Uganda, Bolivia.

conservation

6nort ho: a

Osuppor

research

9 Conservation Evidence (founded in 2004) is an open -
access journal that publishes research, monitoring
results and case studies on the effects of conservation
interventions (www.conservationevidence.com). All
papers include some monitoring of the effects of the
intervention and are written by, or in partnership
with, those who did the conservation work. Issue 11
(2014) accessed in August 2014 had seven papers. Of
these three were from the UK and one each from
Brazil, New Zealand, Singapore and Sri Lanka.

One final, but critically important issue is that most
journals also charge for full papers to be accessed. A
recent survey (Fuller et al., 2014) of scientific research
published since the year 2000 in 20 conservation science
journals, found that of the 19,207 papers published, only
1,667 (just over eight per cent) are freely downloadable
from an official repository and only 938 papers (i.e. less
than five per cent) meet the standard definition of open
access in which material can be freely reused providing
that attribution to the authors is given. Fuller et al.
conclude that it would cost some US$ 51 million to make
all conservation science published since 2000 freely
available. This situation is hopefully set to change soon
as many academic journals have or are moving from a
model where authors publish for free and readers pay for
access to a model where authors will pay a fee to publish
and access will be free. This change will be a huge
improvement in terms of access to the academic
literature, but of course the downside is that it will create
a new barrier to publication by practitioners, because the
fees for publication are likely to be substantial.

rapid review of first
PARKSA NEW VISION FOR®TECTED AREA

PUBLISHING

The new incarnation of PARKS aims to bridge some of
the gaps between conservation academia and
conservation practice and join those journals listed above

| n tOeyx misot i d'n E¥iNg sto jimproye , thg relevance of journal

publications, with a particular emphasis on protected
greas. Wecare aﬂwlipg for; agaﬁlqmlip digourath@re more
interested in practical insights for conservation practice
thangin coryrioytiong, fo ghgogy, For erample, RARKS o
publishes far more case studies and overviews than
would be the case for many journals, although only if the
authors have taken the trouble to analyse and draw
lessons from them. In this way, they are of use to other
readers facing similar challenges as well as to those that
seek to draw on a new strand of peer reviewed
conservation literature. More generally, papers are only
accepted if they can be shown to have a clear
management message. We are
papers are free to download and there are no publishing

PARKS VOL 20.2 NOVEMBER 2014
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Figure 1: Lead author nationality dfARK$®apers by WCPA Regionissues 18.1 to 20.2

fees as we rely on the goodwill of the IUCN WCPA
membership to help coordinate, edit, review and
publicise the journal. While we currently only publish in
English, the editors and many peer reviewers are keen to
work with authors who have great research or experience
to report but are struggling to articulate this in the
English language. PARKS encourages new writers,
including younger researchers, conservation
professionals who do not generally write for peer-
reviewed publications and people from developing
countries, including indigenous and local people who still
often fail to have a voice in these debates or are pushed
to the back of a list of authors. However we also
encourage established and more senior researchers and
academics to submit relevant, applied articles in the
journal i not because of the academic standing of the
journal but as a way to communicate more directly with
conservation practitioners. We are working to develop a
clear ethical framework for researchers operating in
protected areas (see Hockings et al., 2013).

So far the approach seems to be paying off. To date (issue
18.1 to 20.2) about half our authors have been from
outside Europe, North America and Australia (see figure
1 broken down by WCPA region, note that Oceania
includes Australia and New Zealand and the islands of
the Pacific, which have been the source of some papers).
We are impressed and grateful for the amount of time
that reviewers have been prepared to put into ensuring
that non-academic authors, and those with English as a
second language, get the support they need to publish
high-quality research. Feedback has been good. But we
remain too much of a hidden resource; some of the

PARKS VOL 20.2 NOVEMBER 2014

material published is not getting out to the right people
and we need help from the IUCN WCPA network and
beyond to reach potential authors who have experiences
to share with their peers. A new dedicated website and a
publicity push at the World Parks Congress will hopefully
help to address this.

With this current issue we also welcome a new editor, Dr
Lauren Coad of Oxford University, currently based in
Indonesia at the Center for International Forestry
Research. PARKS remains open to contributions,
feedback and ideas, particularly practical, inspirational
research that focuses on solutions. We encourage
contributions particular from those who do not generally
report their findings in peer review literature:
practitioners, rangers, community groups, indigenous
people and those not working primarily in the English
language. Please let us know your thoughts.



parksjournal.com

www.iucn.org/parks 11

About the Authors

Thora Amend is an ethnologist and geographer, with
several decades of experience in protected area
management, concept development, training and
communication. She has worked for the German
development cooperation (GIZ and others) for the
integration of conservation and development needs,
especially at local scales, but also at systems level.

Tom Brooks heads Science and Knowledge at IUCN.
His background is in tropical forest bird conservation
(Kenya, Paraguay, Indonesia, Philippines). He has
previously worked at NatureServe, Cl, and TNC, served
on the Conservation
Committee, and co-chaired the WCPA/SSC Biodiversity
and Protected Areas Taskforce. He has authored 210
publications.

BC Choudhury was with the Wildlife Institute of India
till his retirement in 2012 teaching wildlife management
largely focused on wetlands and coastal and marine
situations. Currently he works on several marine species
and habitat restoration projects and in capacity building
for NGOs making their activism scientific information
based.

Lauren Coad is a member of the Forest Governance
Group at the University of Oxford, and the WCPA. Her
research focuses on the effectiveness of protected area
management and the impacts, and potential
management, of the wild meat trade in Central Africa
and South East Asia. She has previously lived and
worked in Gabon and Cambodia, and is now based in
Java, Indonesia.

Nigel Dudley is a coeditor of PARKS, partner in
Equilibrium Research and Industry Fellow, School of
Geography, Planning and Environmental Management at
the University of Queensland. His work focuses mainly
on the planning and management of protected areas with
a particular interest in their wider benefits.

Marc Hockings is Professor and Program Director in
the School of Geography, Planning and Environmental
Management at the University of Queensland. His
research covers broad aspects of protected area
management with a focus on management effectiveness.
Marc is Vice-Chair for Science for WCPA and a member
of the Commissionds

Cyril Kormos is Vice President for policy at The WILD
Foundation and IUCN-WCPA Vice-Chair for World
Heritage. Cyril holds a B.A. in English from the
University of California, Berkeley, an M.Sc. in Politics of

the World Economy from the London School of

Economics and a J.D. from the George Washington
University.

Nikita (Nik) Lopoukhine retired in 2005 as Director
General of National Parks, Parks Canada. He
subsequently served for eight years as Chair of the IUCN
WCPA. Nik was recently honoured with the Golden Leaf
and J.B. Harkin Awards for his life -long commitment to
Canadian conservation.

Wayne Lotter is a director of the PAMS Foundation in
Tanzania. He has 23 years of experience in protected
area management, law enforcement, community

Leader s ldévplopMenp g risk mmandgemeBtx esgstems v and

certification. He has an exceptional track record in the
fields of wildlife crime law enforcement and invasive
alien vegetation control.

Kathy MacKinnon is Deputy Chair, WCPA. She was
formerly Lead Biodiversity Specialist at the World Bank

and has considerable experience in planning and
managing protected areas in developing countries,
especially in Asia.

Helen Newing is a lecturer at the Durrell Institute of
Conservation and Ecology (DICE) at the University of
Kent, UK. She has worked in international conservation
since the 1980s, both as an academic and in policy and
practice. Her PhD was on antelope ecology in West Africa
but she now works as a social scientist on community
conservation issues. In 2011 she published the first
comprehensive textbook on social science research
methods in conservation.

Kent H. Redford iS a conservationist working on
protected areas, the practice of conservation and the
intersection between conservation and synthetic biology.
He is principal at Archipelago Consulting, based in
Portland, Maine (USA).

Sue Stolton is the co-editor of PARKS. She is a partner
in Equilibrium Research which for 25 years has
promoted positive environmental and social change by
linking targeted research to field application. A member
of IUCN WCPA she specialises in protected area
management issues and the wider social, economic and
cultural arguments for protection.

Execut i vBas \ersehwiren  hag 20 years of experience in linking

practical biocultural conservation work and applied
scientific research. Bas is cechair to the [JUCN WCPA
Specialist Group on Cultural and Spiritual Values of
Protected Areas, coordinator for the Sacred Natural Sites
Initiative and researcher at the department of Sociology
of Development and Change at Wageningen University.

PARKS VOL 20.2 NOVEMBER 2014



Amend et al. 12

REFERENCES Sandwith, T., Enkerlin, E., MacKinnon, K., Allen, D., Andrade,

Fuller, RA., Lee, J.R. and Watson, J.E.M. (2014). Achieving A., Badman, T., Brooks, T., Bueno, P., Campbell, K., Ervin,

Open Access to Conservation Scien€&pnservation i‘éel‘rﬁfefoﬁg’e D}Z Hé’g Ier;a-lr-r.{mi?c'gngi/’lul\gl.l’e‘rlogansssn:ir;hS'.I:
Biology DOI: 10.1111/cobi.12346 Y o 9 C T T

. Vierros, M., Welling, L., Woodley, S. and Dudley, N.
Hockings, M., Adams, W., Brooks, T., Dudley, H., Jonas, H., . ) Lo
Lotter, W., Mathur, V., Vaisanen, R. and Woodley, S. (2014). The Promise of Sydney: An Editorial E$5%8RKS

(2013). A draft code of practice for research and 20.1 DOI:10.2305/1UCN.CH.2014.PARNEL. TS.en

monitoring in protected area?ARK9.2. DOI: 10.2305/ ShaF’;'ey' P'h ;”d ll_ogez, hC' (P20|Q9)-MOILH of tgeth"oF?pt;l.Whyd
IUCN.CH.2013.PARKS2.MH.en esearc arely reacnes Policy Makers an e Puplic an

Milner-Gulland, E.J., Fischer, M., Browne, S., Redford, K.H., What Can be DoneBiotropica4l (5): 535¢ 544. DOL:

Spencer, M. and Sutherland, W.J. (2009). Do we need to 10.1111/.17447429.2009.00561.x
develop a more relevant conservation literatur®®yx 44
(1), 1¢ 2. DOI:10.1017/S0030605309991001

RESUMEN

En este ensayo editorial, los miembros del Consejo Editorial de PARKS examinan la situacion de la

literatura relacionada con la conservacion. Se identificaron tres problemas: 1) la brecha creciente entre la
literatura formal sobre conservacion y la llamada "literatura gris" de los informes sobre proyectos, estudios

y documentos de trabajo; 2) la eficacia de la mayoria de la literatura relacionada con la conservacion en la
promocién de practicas adecuadas para la conservacion; y 3) la falta de acceso libre a gran parte de la
literatura sobre conservacion actualmente disponible. El articulo expone la vision de esta revista: PARKS, la
revista internacional que se ocupa de las areas protegidas y la conservacion, es publicada por la Comisién
Mundial de Areas Protegidas (CMAP) de la Union Internacional para la Conservacion de la Naturaleza

(Ul CN) . PARKS tiene por objeto alentar a nuevos escrit
profesionales de la conservacion, que por lo general no escriben para publicaciones revisadas por paresy a
personas de paises en desarrollo, incluidos los pueblos indigenas y las comunidades locales, a compartir sus
practicas 6ptimas en la gestion de areas protegidas. PARKS se publica dos veces al afio como una revista en
linea, de acceso libre y arbitrada, y acoge favorablemente los trabajos presentados por los profesionales de
las areas protegidas de todo el mundo.

RESUME

Dans cet essai éditorial, les membres du comité de rédaction de PARKS examinent la situation de la
littérature sur la conservation. On peut identifier trois probléemes : 1) I'écart croissant entre la littérature

r ®gl ementaire sur | a conservation et la litt®rature di
documents de travail; 2) le niveau d'efficacité de la plupart de la littérature sur la conservation dans sa
promotion ddébune bonne conservation; et 3) |l e mangque d'

conservation actuellement disponibles. L'article présente la vision de ce journal: PARKS, le Journal

international des aires protégées et de la conservation, publié par la Commission mondiale des aires

prot ®g®es (CMAP), compos®e dbdoexperts de | "Union intern
PARKS vise a encourager les nouveaux écrivains, y compris les chercheurs les plus jeunes, et des

professionnels de la conservation qui généralement n'écrivent que peu souvent pour des publications

examinées par leurs pairs, ainsi que des personnes provenant de pays en voie de développement, y compris

des personnes indigénes et locales, a partager leurs meilleures pratiques dans la gestion des aires protégées.

PARKS est un journal en ligne en libre acces, revu par des pairs, et publié deux fois par an, qui accueil des

propositions de communications en provenance de tous professionnels des aires protégées dans le monde

entier.
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ABSTRACT
Published in 1963 AaWildl
fLeopold Reporto after iits | ead

aut hor A.

the Nati
Leopol d

i fe Management in

Starker

together to evaluate and recommend changes to the management of wildlife in the national parks of the US.
The Report created for the first time a unified vision for the US National Park System for management of
wildlife and by extrapolation, all natural resources, a vision which has driven policy and practice in US
national parks for over 50 years. In 2011, the National Park System Advisory Board Science Committee was
asked to revisit the report. A new team of highly respected scientists prepared Revisiting Leopold,
published here in full, which will guide US National Park natural and cultural resource management into a
second century. The development and management of National Parks in the US has often been used as a
template across the world and the US National Park Service hopes that theRevisiting Leopold may offer
some guidance and inspiration for all protected areas. The Revisiting Leopold report is thus complemented
here with four commentaries on it findings from leaders of protected area agencies around the world.

Key words Leopold Report, US National Parks System, Revisiting Leopold, protected area policy and

A shelf in my office holds stacks of reports, prepared by
notable authorities, decorated with stunning scenes of
natural or cultural wonders, and replete with
recommendations on the management of our national
parks or other public lands. Most gather dust and only a
few will ever be implemented or even referenced in the
future. None of them will have the impact of an
unadorned, twenty three page report from 1963 entitled
AwWil dlife Management i n
commonly refeteopldRapatoas t he
A. Starker Leopold was a PhD Biologist, son of renowned
conservationist Aldo Leopold, and science advisor to
President Kennedyds
asked to bring a small team of scientists together to
evaluate and recommend changes to the management of
wildlife in the national parks. Eloguent, visionary and to

the point, the Leopold Report created for the first time a
unified vision for the US National Park System (NPS) for
management of wildlife and by extrapolation, all natural
resources. The Leopold Report called upon the NPS to
create a Ovignette of pri mi
driven policy and practice in the US national parks for
over 50 years, resulting in the return of natural fire, the
elimination of invasive exotics, and restoration of
extirpated species such as wolves in Yellowstone
National Park.

For my nearly 40 years working as a biologist, ranger,
superintendent and now Director in the NPS, the
Leopold Report has been my guide. But in recent years, |
have seen challenges to that paradigm, much of it due to
a rapidly changing climate. | witness glaciers melting,
species driven by climate appearing for the first time in
parks, fires burning for a longer season, and storms
ravaging coastal parks. | realized that attempting to hold

t h eour ndteonal parks anlsoméPsart df ecadlqgical stasis based

of an interpretation of a pre-contact America was no
longer possible and not even viable. We needed a new
paradigm for the management of our natural and cultural

resources that was reflective of these emerging

Secr et archallemdes bunalse respectful of lour hidt@y6add asic wa s

mi ssi on t o | eave t hese

generations. 0

par ks

So, in 2011, | tasked the National Park System Advisory
Board Science Committee to revisit the Leopold Report.
Under the leadership of Committee Chair Dr. Rita
Colwell and with the assistance of Science Advisor to the
Diieatog, DrA Gesyr Machlispa team ofi highlyvrésgetted n
scientists traveled to national parks, conferred with
colleagues and prepared another report which is
published here in full. Revisiting Leopold is not as
prescriptive as the original Leopold Report. No longer do
we have an O6illusion of

10.2305/IUCN.CH.2014.PARX=2.JBJ.en
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strive for, but instead
continuous change that is
report acknowledges that climate change presents us
with multiple futures and the necessity to adapt. Like the
original, Revisiting Leopold will guide our natural and
cultural resource management into our second century.

a PARKS | have n gracioudlyo included ethea rfud
n @ftRevisigng Lebpoldl in this igsoed and invited a tumber T h e

of leaders of protected area agencies around the world to
comment on the report from the perspective of their own

countries. | hope that Revisiting Leopold may offer some
guidance and inspiration for protected areas around the

tekto r

Its recommendations, visionary in their own right, will
help us develop new policies around assisted migration,
ecological resiliency and the role of parks as climate
refuges. At its core, Revisiting Leopold reminds us that
we should always apply the precautionary principle to
our decisions, leaving us (and future generations) the
widest range of options for an uncertain future in order
to ensure ecological integrity and cultural authenticity.

world as facing an uncertain future.
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Jonathan B. Jarvis is the 18th Director of the US
National Park Service. His 37-year career has taken him
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I have officially accepted the report and have an NPS
team now preparing the implementation policies for the

National Park Service, scheduled for completion in 2016,
our Centennial. The IUCN, WCPA and the editors of

RESUMEN

Publicado en 1963, AWil dlife Management in the
parques nacionales), mas comunmente conocido como el "Informe Leopold" que lleva el nombre de su
autor principal, A. Starker Leopold, fue el trabajo de un pequefio grupo de cientificos reunidos para evaluar
y recomendar cambios en la gestion de la vida silvestre en los parques nacionales de EE. UU. El informe
cred por primera vez una vision unificada para el Sistema de Parques Nacionales de Estados Unidos para la
gestion de la vida silvestre y, por extrapolacion, de todos los recursos naturales, una vision que ha
impulsado la politica y la practica en los parques nacionales de Estados Unidos por méas de 50 afios. En
2011, se pidi- al Consejo asesor para Ciencia
nuevo equipo de cientificos altamente respetados preparé el informe Revisiting Leopold (Revisién del
Informe Leopold), que aqui se publica en su totalidad, que servir4 para orientar la gestion de los recursos
naturales y culturales de los Parques Nacionales de los Estados Unidos en su segundo siglo. El desarrollo y
la gestion de Parques Nacionales en los EE. UU. han sido utilizados con frecuencia a modo de plantilla en
todo el mundo y el Servicio de Parques Nacionales de los Estados Unidos espera que Revisiting Leopold
pueda ofrecer orientacion e inspiracién para todas las areas protegidas. Por esta razén, el informe Revisiting
Leopold se complementa aqui con cuatro comentarios sobre las conclusiones de los organismos
responsables de las areas protegidas del mundo.

Nati on a

del Si st

RESUME

Publié en 1963 «Gestion de la faune et la flore dans les parcs nationaux» plus communément appelé

¢cRapport Leopoldeée doéapr s | e nom de son auteur princiop
®qui pe des scientifiques qui s06®taient ressembl ®s pour
gestion de la faune et de la flore des parcs nationaux des EtatdJnis. Le Rapport a créé pour la premiére fois

une vision unifiée pour le Réseau de parcs nationaux des EtatsUnis dans le cadre de la gestion de la faune

et de la flore et, par extrapolation, de toutes les ressources naturelles, une vision qui réglemente la politique

et la pratique dans les parcs nationaux depuis plus de 50 ans. En 2011, on a demandé au Comité scientifique

du Conseil consultatif du Réseau de parcs nationaux de réviser le rapport. Une nouvelle équipe de

scientifiques hautement respectés ont préparé la Révision du Leopold, publié ici dans son intégralité, qui

servira de guide pour la gestion des ressources naturelles et culturelles des parcs nationaux pour un

nouveau siécle. Le développement et la gestion des parcs nationaux aux Etatbnis ont été souvent utilisés

comme un modéle dans le monde entier et le National Park Service espére que la Révision du Leopold

pourra offrir des conseils et inspirer des idées a appliquer dans toutes les aires protégées. Le rapport

Révision du Leopold est donc complété ici par des commentaires sur ses conclusions provenant de

dirigeants des agences des aires protégées dans le monde entier.
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ABSTRACT

The US National Park System is significantly different 7 in scope, number of units, size and complexity i
than in the 1960s when the Leopold Report. Scientific understanding of natural and cultural resources has
expanded dramatically. Developments since the 1960s include increasing biodiversity loss, habitat
fragmentation, land use change, groundwater depletion, invasive species, rapid and sometimes unplanned
development, growing air, noise, and light pollution and the impacts of climate change. The cultural values
and interests held by the American people have also broadened, generating pressing demands for parks to
reflect diversity and relevance for new generations. Fifty years on, the National Parks Service and its
National Park System Advisory Board have revisited the Leopold Report. The new report, Revisiting
Leopold, published here, focuses on the natural and cultural resource management of the National Park
System and answers three questions: 1) What should be the goals of resource management in the National
Park System?; 2) What policies for resource management are necessary to achieve these goals?; 3) What
actions are required to implement these policies?

Key words Leopold Report, US National Park System, Revisiting Leopold, protected area policy and

PROLOGUE camp stoves. Higher above, a bighorn sheep stands alert
It is an early summer morning in a western national on rock above the boundary of bare ground and the snow
park. A stream runs alongside a campground, cascading ~ -covered slope. Still higher, a small glacier and its annual
toward the old historic hotel. The campground is full and snowpack reflect the rising summer light. The scene
relatively quiet; the hotel is stirring as the staff prepares ~ Stands as a portrait of a national park at a single moment

for breakfast service. Upstream, elk and deer graze on  intime.
grasses, while a few earlyrising visitors have stopped

their cars to eagerly watch and photograph the wildlife. But there is another window through which this scene
On the higher slopes, alpine flowersd columbine, Indian can be viewed, one fitted with the lens of science.
paintbrush, mountain bluebells & are in bloom, and pikas Monitoring stations show that the soil is warming earlier
dart among them. Tent campers who had hiked up from in the season. High temperatures and several years of
the valley the day before are making coffee on small  low rainfall have caused the now widespread non-native
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grasses to dry into fire fuels more rapidly than in
previous years. Wildlife studies document an elk herd
increasing in number and exceeding estimates of what
the valley can sustain. Surveys show early season
visitation to the park at an all -time high due to changes
in school calendars and an increased population of
seniors. Educational programs on local history (based on
new research) are attended by enthusiastic tourists. Field
botanists have documented alpine flowers blooming days
earlier than previously recorded, a trend that began over
a decade ago. Ecologists note the pika population moving
several hundred feet higher in elevation in response to
increased summer temperatures. Glacial ice is declining,
exposing new moraine. The scene shifts from just a
mo me nt in time or
dynamic and continuously changing system. And it is one
we do not yet fully understand.

INTRODUCTION

The national parks of the United States stand as a
singular achievement of the nation. From the
establishment of Yellowstone as the first national park in
1872, the National Park System has grown to include 397
national parks, historical sites, urban recreation areas,
national monuments, wild and scenic rivers, and national
trails, with more than 279 million visits each year. The
character and importance of this precious heritage lies at
the heart of the American experience, and stewardship of
the national parks is an enduring responsibility shared
by all Americans.

The extraordinary natural and cultural resources of the

National Park System are the environmental, cultural,

legal, political, and moral basis of the commitment of the

American people to their national parks. The distinctive

qualities and features of these resources are the ultimate
source of public engagement with the National Park
Service (NPS), and their protection, conservation, and
restoration are essential elements of the NPS mission.
This is not just the technical task of resource
imanagement. 0 The national
stewardship that focuses on passing the parks
unimpaired to future generations. As a result, park

stewardship is a preeminent duty of the NPS.

This enduring responsibility has been examined
previously. In 1963, the Leopold Report (officially titled

Wildlife Management in the National Parks ) was
submitted to then Secretary of the Interior Stewart Udall

by an advisory board of scientists chaired by
conservationist, author, and scientist A. Starker Leopold,
son of ecologist Aldo Leopold. The report reviewed the
management of wildlife in the national parks as practiced

PARKS VOL 20.2 NOVEMBER 2014
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in the 1960s and proposed major recommendations.

Since that time, the influence of the Leopold Reportd s
findings upon the philosophy, policies, and professionals

of the National Park Service has proved lasting and

significant.

Yet new knowledge and emerging conditionsd including
accelerating environmental change, a growing and more
diverse population of Americans, and extraordinary
advances in scienc® make it urgent to re-examine and if
necessary revise the general principles of resource
management and stewardship in the national parks as
described in the Leopold Report. The current committee
has endeavored to meet this challenge by providing the
followtng conelusion® and racgmmenelatians. d o f a

NEW CONDITIONS, NNEEDS

Environmental changes confronting the National Park

System are widespread, complex, accelerating, and
volatile. These include biodiversity loss, climate change,
habitat fragmentation, land use change, groundwater

removal, invasive species, overdevelopment, and air,
noise, and light pollution. All of these changes impact
park resources, from soil microbes to mountain lions and

from historic objects to historic landscapes. Parks once
isolated in a rural or wildland context are now

surrounded by human development. Increasing

pressures on public landsd from recreational use to
energy developmentd amplify the importance of

protected public lands and waters, creating challenges far
more complex than in the Leopold era.

Cultural and socioeconomic changes confronting the
National Park Service are difficult to overstate. These
include an increasingly diversified, urbanized, and aging
population, a transforming US economy, and constrained
public funding for parks. The National Park System is
significantly different o in scope, number of units, size,
and complexityd than in the 1960s when the Leopold
Report was released. Additions to the system include
figaific&ns culwralgracreatienal,aand uebanhresources.f
The cultural values and interests held by the American
people have greatly broadened, generating pressing
demands for diversity in the National Park Service and
for relevancy of the National Park System to new
generations of citizens.

Simultaneously, scientific understanding of natural and
cultural resources has dramatically expanded, continues
to grow at an accelerating pace, and is becoming more
quantitative and technologically sophisticated. The
conservation sciences have exponentially extended their
theories, methods, and findings since the Leopold Report
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i ssued

was (tellingly, t he
been ned when Leopol dos
report). Systematic surveys of major organismic groupsé

not only for vertebrate wildlife but for plants, insects,

fungi, and microbesd have expanded on both national
and international fronts. Ecosystem management has
matured into a science-based activity. There are new
realizations of the profound risks human activities pose

to oceans and the critical need to protect marine
resources. Understanding of system complexity and
interrelatedness has advanced along with recognition
that this understanding is incomplete. The need for

scienced to understand how park ecosystems function,
monitor impacts of change (even from afar), inform

decision makers and their decisions, and enrich public
appreciation of park valuesd has never been greater. In
addition, the National Park System is an extraordinary

national asset for advancing science and scholarshi@

from new discoveries of valuable genetic resources to
monitoring benchmarks for environmental change and

increasing knowledge of the impact of thousands of years
of human history on the American landscape.

cCoi

For all these reasons, revisiting the Leopold Reportd
which requires reexamining the core purposes of the
National Park System and the stewardship
responsibilities of the National Park Serviced is both
necessary and compelling as the NPS approaches 2016,
the year of its centennial celebration.

TTRE SCOPE QORITHIBGAS i t yo had not

arkeV 198D [e¥pold ORRpod aBdie8sB fhfed bhslc S

questions:

1. What should be the goals of wildlife management in
the national parks?

2. What general policies of management are best
adapted to achieve the pre-determined goals?

3. What are some of the methods suitable for on-the-
ground implementation of policies?

Leopold and his advisory board confronted the question
of goals boldly and
associations within each park be maintained or where
necessary recreated as nearly as possible in the condition
that prevailedd before the
continent. In a memorable phrase, the report declared,
AA national park shoul d
America. 0 The authors al
goal as fAnot done easily
The report was adamantii Ye t i f t he
achieved it can be approached. A reasonable illusion of
primitive America could be recreated, using the utmost
in skill, judgment, and ecologic sensitivity. This in our
opinion should be the objective of every national park
and monument. o

SO

The current committee has responded to the charge
given to it by the NPS and its National Park System
Advisory Boardd to revisit the Leopold Reportd by
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Photo of Manassas National Battlefield Park in Virginia at
dawn© NPS/Brad Waldron

answering three contemporary and expanded questions

framed as in the original report:

1. What should be the goals of resource management in
the National Park System?

2. What policies for resource management are
necessary to achieve these goals?

3. What actions are required to implement these
policies?

The current committee elected neither to offer an
extended critique of the original Leopold Report nor to
restrict its recommendations to the central topic that
drew Leopol d and
Leopoldds conclusions nor
several of the Leopold Report findings remain valid and
significant. These include:
T The need for the NPS to
complexity of ecologic communities and the diversity

PARKS VOL 20.2 NOVEMBER 2014
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management. The committee has neither accepted all of

of management procedures required to preserve
them. o

f The necessity that
manipulation of the plant and animal communities,
or protection from modification or external
influences. 0

I The high importance of science to stewardship, such
that the Leopold Reportur ged At he
research activity in the Service to prepare for future
management and restoration

Several key findings serve as the foundation of the
current commi tteeds
focuses on natural and cultural resource management for

the units of the National Park System. Many if not most
parks include both natural and cultural resources, and
many park resources feature natural and cultural
attributes 8 Yellowstone bison are both ecologically
important and culturally significant. Parks exist as
coupled natural-human systems. Natural and cultural
resource management must occur simultaneously and, in
general, interdependently. Such resource management
when practiced holistically embodies the basis of sound

park stewardship. Artificial division of the National Park
System into finatur al par kso
ineffective and a detriment to successful resource
management.

While individual parks can be considered distinct units,
they ared regardless of sizéd embedded in larger regional
and continental landscapes influenced by adjacent land
and water uses and regional cultures. Connectivity across
these broader land- and seascapes is essential for system
resilience over time to support animal movements, gene
flow, and response to cycles of natural disturbance.
Migration of aerial, terrestrial, and marine species like
the wood thrush, pronghorn, and leatherback turtle
routinely transcend park and even national boundaries.
Resource stewardship requires land and seascape
strategies and tactics at larger regional scales. The same
principle applies for cultural phenomena: scientific
testing of drinking vessels from Chaco Canyon indicates
the Chacoans drank chocolate beverages made with
beans imported from Mesoamerica, linking Chaco with
civilizations to the south. Cultural history transcends
park boundaries. Large-scale stewardship means that
collaborations, partnerships, and networks are and will

edfitLE D tg)e crittdi o ﬁr&ér\}e Ay protect resources.
r e“j1 f?or‘ftém%oqarytaﬂdefdﬂlreor&éurcé’ %anéb@rﬁb&'thea nd

functional qualities of biodiversity, evolutionary
potential, and system resilience matter as much as
fobs@reaBld fBatufe$ of idodlc&peded hd gRddiignd and
seascapes. Iconic species (from wolves to whales) and

management

expansi o

prog

recommendat
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grand land- and seascapes (from coral reefs to
mountains) depend on the much more difficult to
observe but essential characteristics and processes of

healthy ecosystems, from decomposition by
microorganisms to fixation and flow of nitrogen.
Similarly, cultural resources extend beyond iconic

buildings, historic sites, and landscapes to include
indigenous values, sense of place, historical meaning,
diverse forms of cultural knowledge, and the recent past.

Consequently, broad disciplinary and interdisciplinary
scientific knowledge and scholarship are necessary to
manage for change while confronting uncertainty. New
and emerging scientific disciplinesd including
conservation biology, global change science, and
genomicsd along with new technological tools like high -
resolution remote sensing can provide significant
information for constructing contemporary tactics for
NPS stewardship. This knowledge is essential to a
National Park Service that is scienceinformed at all
organizational levels and able to respond with
contemporary strategies for resource management and
ultimately park stewardship.

In addition, the American people & including but not
limited to visitors and residents of communities near
parksomust be recsttetwvaddas
parks. The public must be made aware of the challenges
facing the National Park System and urged and
empowered to take action to preserve and protect these
resources as part of their enduring responsibility as
citizens.

WHAT SHOULD BE THEAES ORESOURCE

this committee that given the dynamic and complex
nature of this change, the manager and decision maker
must rely on science for guidance in understanding novel
conditions, threats, and risks to parks now and in the
future.

Ecological integrity describes the quality of ecosystems
that are largely self-sustaining and self-regulating. Such
ecosystems may possess complete food webs, a full
complement of native animal and plant species
maintaining their populations, and naturally functioning
ecological processes such as predation, nutrient cycling,
disturbance and recovery, succession, and energy flow.

Cultural and historical authenticity describes the
capacity of a historical object or setting to be an accurate
representation of a specific cultural time and place,
revealing meaning and relevance of the object to its
fiparentodo culture or contex
realistic connection to factual historical events.
Authenticity 0 of material objects or intangible heritage
like traditional harvesting practices 0 is multidimensional
and rarely absolute. Some attributes of authenticity
might be intact (such as the materials in a historic
building) while other attributes may have been
substantially altered (such as the functional use of the

—

8 € o thiding 8r Rstchnfinbirty context).

Transformative experiences held by visitors to parks are
of many kinds, and are based on interaction with natural
and cultural resources. This interaction should both
educate and inspire. Such experiences can be a weeklong,
confidence-building wilderness adventure, a first
encounter with a night sky free of artificial light,

MANAGEMENT IN THE NATIONAL PARK SYSTEM®BIoring a tidal pool with a park interpreter, or the

The overarching goal of NPS resource management
should be to steward NPS resources for continuous
change that is not yet fully understood, in order to
preserve ecological integrity and cultural and historical
authenticity, provide visitors with transformative
experiences, and form the core of a national
conservation land - and seascape.

Continuous change is not merely constant or seasonal
change; it is also the unrelenting and dynamic nature of
the changes facing park systems expressed as extreme,
volatile swings in conditions (such as unexpected, severe
wet seasons) within long-term trends of change (such as
decadal droughts). Variations in environmental
conditions, including extreme events like catastrophic
wildland fires, hurricanes, and droughts increasingly
exceed historic experiences. Significant uncertainty exists
regarding responses of park ecosystems and historical
resources to these conditions. It is an essential finding of

emotional and patriotic response to standing on a
historic battlefield or in an early Native American

dwelling. A first, tentative nature walk for the city -raised
child may prove as memorable as an exuberant hike by a
seasoned park visitor. Distinctive and transformative

experiences should be available to all Americans in all
units of the National Park System. This requires
expanding the relevance and benefits of parks to
underrepresented minority groups and communities.

A coherent and sustainable national conservation land -
and seascaperecognizes that 21stcentury conservation
challenges require an expansion in the spatial, temporal,
and social scales of resource stewardship. A
comprehensive national conservation land- and seascape
includes working lands and waters (for forestry,
agriculture, and fishing), recreation areas, historical
sites, wilderness areas, wild and scenic rivers, and
marine protected areas. Connecting isolated and
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individual conservation sites into a network adds to their
individual and collective resilience over time. The
National Park System contains many of the land- and
seascapes most capable of sustaining ecological integrity
and cultural and historical authenticity. It can and must
be both core and essential to a larger national vision,
with the national parks and historic sites serving as
permanent anchors of conservation in a continuum of
uses.

The contemporary strategies proposed by this committee
(with their focus on coupled human -natural systems and
connectivity across the larger land- and seascapes)
require NPS resource management to embrace a holistic
vision and design. This vision emphasizes the role of
parks as spatially fixed, largely intact areas embedded in
a matrix of adjacent lands and waters where use will
change dynamically over time. The NPS should assume
its responsibility for A
managing resources such
sustainable over time) and collaborative resource
management, whether resources are migratory species
moving transiently within parks (such as spawning
salmon in Olympic National Park) or co-managed sites
important to indigenous communities and tribes (such as
Chesapeake Bay or Devils Tower National Monument).

PARKS VOL 20.2 NOVEMBER 2014

Yosemite National Park, California, USA © Edward Parker /-G&a&En

Confronted with continuous and dynamic change and the
goal of preserving ecological integrity, NPS management
strategies must be expanded to encompass a geographic
scope beyond park boundaries to larger landscapes and
to consider longer time horizons. Specific tactics include
improving the representation of unique ecosystem types
within the National Park System, prioritizing the
protection of habitats that may serve as climate refugia,
ensuring the maintenance of critical migration and
dispersal corridors, and strengthening the resilience of
park ecosystems.

The National Park System should become the core
element of a national (and with international
collaboration, continental and oceanic) network of lands
and waters proposed above. Where terrestrial and
aquatic protected areas share borders, such as Point
Reyes National Seashore and the Gulf of the Farallones

opportunities exist to embrace this holistic vision across
ecologically connected boundaries. This network should
be managed for resiliency and connectivity, guided by
scientific research, and responsible for life cycle
stewardship, thereby fulfilling a conservation imperative
of protecting the distinctive role and future of the

il i f evaridey Sahctuarys breowsnpicd Satiohap Park(ahdhtRe g 0 a |
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National Park System within the broader American
landscape and consciousness.

Because ecological and cultural systems are complex,
continuously changing and not fully understood, NPS
managers and decision makers will need to embrace
more fully the precautionary principle as an operating
guide. Its standard is conservative in allowing actions
and activities that may heighten impairment of park
resources and consistent in avoiding actions and
activities that may irreversibly impact park resources and
systems. The precautionary principle requires that
stewardship decisions reflect scienceinformed prudence
and restraint. This principle should be integrated into
NPS decision making at all levels.

Contemporary understanding of environmental history

and diverse American cultures has enriched our
appreciation for the interaction between human and

natural systems. The NPS should embrace continued
traditional and sustainable use of natural and cultural

resources by indigenous communities and tribes, within

the broader goal of preserving ecological integrity and
cultural authenticity.

WHAT POLICIES FOBBHRCE MANAGEMENT

ARE NECESSARY TO ACHIBEEE GOALS?

The NPS should make as its central resource policy the
stewardship of park resources to preserve ecological
integrity and cultural and historical authenticity, provide
transformative visitor experiences, and manage the
National Park System as the core of a national
conservation network of connected lands and waters.
This policy should formally embrace the need to manage
for change, the precautionary principle, and to the
maximum extent possible, maintain or increase current
restrictions on impairment of park resources.

The NPS and its stakeholders are uniquely positioned to
propose specific revisions of technical policies for the
organization. These policies should define ecological
integrity and cultural and historical authenticity and
guide park stewardship over time. Such policies should
clearly distinguish appropriate management actions and
activities that preserve these qualities from those that
can degrade or eliminate ecological integrity and/or
cultural and historical authenticity. This will require
concerted examination by NPS professionals and
stakeholders, as well as the relevant scientific, legal, and
policy analyses.

The NPS needs a specific and explicit policy for park
stewardship and decision making based onbest available
sound science accurate fidelity to the law , and long-

term public interest . Best available sound science is
relevant to the issue, delivered at the appropriate time in
the decision-making process, up-to-date and rigorous in
method, mindful of limitations, peer -reviewed, and
delivered in ways that allow managers to apply its
findings. Accurate fidelity to the law means that the NPS
decision-making process must adhere with precision to
law, be mindful of legislative intent, and consistently and
transparently follow public policy and regulations. Long -
term public interest emerges from the NPS mission, the
expert judgment of park professionals, and an evolving
understanding of public wants and needs. The key is
il othegr m, o whi ch i s a
NPS mission and reflectsd at minimum & concern for
multiple future generations in time.

While increased scientific capacity is an essential asset of
a 21stcentury National Park Service, scientific research

findings must be delivered to resource managers and
decision makers in the form of usable knowledge. The
NPS will require a broad technology innovation policy

that encourages adoption of new technologies and
establishes coherent strategies for data sharing and
access that can be deployed in support of science,
resource management, and park stewardship. Existing

policies and procedures must be improved to encourage
participation of external scientists, scholars, and

students in scientific and scholarly research conducted in

national parks, and expand the appropriate use of parks

as national laboratories for science.

WHAT ACTIONS ARE RIERED TOMPLEMENT
THESE POLICIES?

The NPS should undertake a major, systematic, and
comprehensive review of its policies, despite the risk and
uncertainty that this effort may entail. The committee

emphasizes that it is not recommending revision of the
Organic Act, altering the mission of the NPS, or
relaxation of restrictions on impairment of park

resources. Rather, this review should explicitly focus on
aligning policies with the goals for resource management
recommended here, and streamlining, clarifying, and
improving consistency and coherence to provide
guidance in resource management and decision making.

To implement the resource management goals and
policies described in this report, the NPS will need to

significantly expand the role of science in the agency. The
committee has several recommendations. The NPS must
materially invest in scientific capacity building by hiring

a new and diverse cohort of scientists, adequately
supporting their research, and applying the results. The

NPS should train, equip, retain, and support the career

advancement of these research scientists and scholars.
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Bird watching, Grand Teton National Park, Wyoming, USA © XW&Bn / Richard Stonehouse

They should be stationed in parks to provide place-based
expertise and knowledge, longterm institutional
memory, and technical support for resource
management. NPS scientists (and the agency) would
greatly benefit from strengthened and supportive
supervision, increased opportunities to interact with the
scientific community, including professional
associations, and specific responsibility and opportunity
for publishing their work in the scientific literature. Both
NPS managers and scientists require training and
requisite skills in communication, critical thinking,
analysis, science, technology, and mathematics. The NPS
should integrate scientific achievement into its
evaluation and performance reward systems, providing
incentives for scientists and managers who contribute to
the advancement of science and stewardship within their
park or region.

This expanded scientific capacity must be
interdisciplinary as well as disciplinary, and leverage
scientific partnerships with academic institutions, other
federal agencies, and both nonprofit and private sectors.

It should include well-established sciences such as
wildlife ecology, botany, and anthropology. It should also
incorporate the newer and increasingly relevant sciences
such as genomics and climate change science, and
innovative areas of research such as ecological
economics, spatial modeling, and related methods.

The NPS should establish a standing Science Advisory
Board that includes representatives from a range of
disciplines within the scientific community. The board

would offer external perspectives on science in the parks,
provide advice and guidance on science policy, priorities
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and controversies, and advocate on behalf of science
within the agency. The board should be given specific
responsibilities and appropriate resources in order to

operate effectively.

Investing in science is essential, but it is only one
element in preparing NPS stewardship for the future.

The NPS must also expand its capacity to manage natural
and cultural resources efficiently across large-scale
landscapes, avoiding unnecessary bureaucracy while
engaging networks, collaborations with academic
institutions and other federal agencies (notably the U.S.

Geological Survey), and partnerships with states, tribes,
and the private sector.

An expanded role for monitoring is an essential
component of managing for change. The NPS should
function as a scientific leader in documenting and
monitoring the conditions of park systems, including
inventories of biodiversity and cultural resources.
Monitoring represents an important opportunity to
engage the American public (particularly youth) in
stewardship of park resources through outreach
programs and emerging technologies that support citizen
science. The NPS should also lead the way in establishing
baseline environmental quality standards and
benchmarks of ecological integrity and cultural and
historical authenticity. It should invest in and apply
analytic and decision-support tools systemwide. The
agency should increase understanding of the natural and
cultural resources under its care, improve linkages
between its substantial current monitoring effort and
research needs, and increase access to monitoring data
by resource managers and the scientific community.
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The NPS has an excellent corps of resource managers,
but these managers must be supported with the
necessary funds and personnel, as well as with training
and professional development. NPS professionals, and
especially park superintendents, should be required to
possess and maintain significant scientific literacy that
extends to an understanding of the strengths and
limitations of scientific findings, appropriate application
of scientific research to management and policy, and
familiarity with key scientific concepts in both
biophysical and sociocultural disciplines.

CONCLUSION: OPPORTIYNANDJRGENCY
Resource stewardship in the National Park Service owes
a debt t o Leopol dobés
principles, philosophy, and recommendations provided
in its 1963 report. Now, almost 50 years later, revisiting
the key questions raised by Leopold and his colleagues
must be done in the context of a new century.

Resource stewardship within the National Park System of
the future must be accomplished while addressing
development pressures, pollution impacts, -climate
change, terrestrial and marine biodiversity loss, habitat
fragmentation, and the loss of cultural resources. These
challenges will only accelerate and intensify in the future.
Future resource management based on historically
successful practices cannot be assumed as effective park
stewardship. Neither is crisis management a sufficient
response. Structural changes and longterm investment
are necessary to preserve the natural and cultural
resources of the National Park System.

There is great urgency in the recommendations put
forward in this report 6 accompanied with an exhortation
to the NPS to act immediately, boldly, and decisively. The
2016 Centennial of the National Park Service offers an
extraordinary opportunity for action and provides a

critical benchmark for progress in meeting this enduring

responsibility.
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RESUMEN

El Sistema de Parques Nacionales de Estados Unidos es sustancialmente diferenfetanto en alcance, como
en numero de unidades, tamafio y complejidadi al de la década de 1960 cuando se elabor6 el Informe
Leopold. El conocimiento cientifico de los recursos naturales y culturales se ha expandido dramaticamente.
La evolucion desde la década de 1960 incluye una creciente pérdida de biodiversidad, fragmentacién del
habitat, cambios en el uso del suelo, agotamiento de las aguas subterraneas, especies invasoras, desarrollo
rapido y a veces no planificado, creciente contaminacién atmosférica, acustica y luminica e impactos del
cambio climatico. Los valores e intereses culturales del pueblo estadounidense también se han ampliado,
generando exigencias urgentes para que los parques reflejen la diversidad y relevancia para las nuevas
generaciones. Cincuenta afios después, el Servicio de Parques Nacionales y su Consejo asesor para el
Sistema de Parques Nacionales revisaron el Informe Leopold. El nuevo informe, Revisiting Leopold, aqui
publicado, se centra en la gestién de los recursos naturales y culturales del Sistema de Parques Nacionales y
responde a tres preguntas: 1) ¢ Cuéles deberian ser los objetivos de la gestidon de recursos en el Sistema de
Parques Nacionales? 2) ¢,Qué politicas para la gestion de los recursos son necesarias para alcanzar estos
objetivos? 3) ¢ Qué medidas son necesarias para poner en practica estas politicas?

RESUME

Le Réseau de parcs nationaux des Etats Unis est treés différent en ce qui concerne sa visée, le nombre

d'unités, leur taille et leur complexité -par rapport aux ann®es 0660, quand avsze
Les connaissances scientifiqgues des ressources naturelles et culturelles ont bien évolué depuis. Parmi les

d®vel oppements depuis |l es ann®es 060, citons | d6intensi
fragmentation des habitats, |l es changements dans | 6uti

les espéces invasives, le développement rapide et parfois non planifié, I'augmentation de la pollution
atmosphérique, sonore et lumineuse, et les répercussions des changements climatiques. Les valeurs

culturelles et les intéréts du peuple américain se sont également élargis aboutissant ainsi a de pressantes
demandes de parcs afin déillustrer | a diversit® et |
générations. Cinquante ans plus tard, le National Parks Service et son Comité consultatif du Réseau de

parcs nationaux ont révisé le Rapport Leopold. Le nouveau rapport Révision du Leopold, publié ici, porte

sur les aspects de la gestion des ressources naturelles et culturelles du Réseau de parcs nationaux et répond

aux trois questions suivantes: 1) Quels devraient étre les objectifs de la gestion des ressources dans le

Réseau de parcs nationaux? 2) Quelles politiques sont essentielles pour réaliser ces objectifs? 3) Quelles
mesures sont requises pour permettre |l a mise en Tuvre

o
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PARKSRESPONSES

Traditional thatch being put on education facilities building in Kasungu National Park, Malawi © John E. Newby QAN
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FROM THE DEPARTMENT OF NATIONAL PARKS AND WILDLIFE

Brighton K. KumchedwgDirector and Generally the overarching goal of the US National Park
William O. Mgoola, Assistant Director System of resourceo sewadRSment , i
resources for continuous change that is not yet fully
understood, in order to preserve ecological integrity
and cultural and historical authenticity, provide visitors

with transformative experiences, and form the core of a
national conservation land -and s e ais sinailgr 6 ,
The Department of National Parks and Wildlife is the some aspects to the goals of wildlife conservation and
Government 6s executive ar m piafagerMntlinah¥ conteitt Ml & Provitied in the
conserve, manage and regulate the sustainable use of wjildlife policy and legislation. Our goals include the
wildlife resources both in protected areas and outside conservation and preservation of selected examples of

Department of National Parks and Wildlife,
Malawi

protected. Mal awi 0s wi | dl i pigic camdnlingiése protécto Bff rare @rfdemid, land e
national parks, four wildlife reserves and three nature endangered species of wild plants and animals as well as
sanctuaries that cover about 11.1 per cent of the total land  providing for recreation and enjoyment through tourism
area of the country. among others.
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However, the environmental, cultural and socioeconomic
changes confronting the US National Park System are
different to the conditions affecting the park
management system in the context of Malawi. The loss
of biodiversity generally through poaching and other
illegal uses is attributed to livelihood needs especially of
the surrounding local communities living adjacent to
protected areas in addition to organised wildlife crime
syndicates for international wildlife ivory illegal trade
and other wildlife products. About 80 per cent of the
local communities depend on natural resources for their
livelihood and most of them around protected areas live
below the poverty line. Furthermore, increasing human
population densities around protected areas have
exacerbated humari wildlife conflicts. Law enforcement
is one of the major core functions of the Department to
combat poaching and illegal trade. These issues are
largely absent in the proposed actions to implement the
policies.

The ecological principle of connectivity across broader
land- and seascapes is essential for system resilience over
time to support animal movements, gene flow, and
response to cycles of natural disturbance. This has been
embraced mostly through the transfrontier conservation
approach of protected areas having an international
boundary like the case of the Malawi Zambia
Transfrontier Conservation Area. However, for intra -
connectivity and establishment of networks within the
country, this proves to be a challenge. Our country is
small with high human population density coupled with
increasing demand for land for agricultural production
for livelihood even in marginal areas and settlement. The
protected areas are islands of biodiversity hotspots in a
sea of human populations.

The idea of recruiting communities near parks as co-
stewards of national parks, to be empowered to take
action to preserve and protect natural resources is a
move in the right direction. One of the core functions of
the Department is to involve local communities living
close to protected areas as partners and beneficiaries in
the ownership and management of wildlife through the
promotion of the process of collaborative management.
However, this approach should be coupled with a
tangible incentive system for communities to effectively
contribute to conservation otherwise it becomes a
conversation with them.

The recommendation to significantly expand the role of
science in the national park system in order to
implement the resource management goals and policies
is very relevant in the context of Malawi protected area
management system. One of the core functions is
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wildlife research and monitoring. There are designated

research units with staff stationed in protected areas. The
challenge has been to adequately train, equip, retain and
support the career advancement of these research
scientists and scholars.

On the systematic and comprehensive review of policies,
it is an important strategic issue that should be
addressed so that wildlife conservation and management
is reflective of the current emerging issues. In the case of
the Department, the current Wildlife Policy was adopted
by Government in the year 2000. Over the years, there
have been several emerging issues which have taken
place within and outside the sector which have had an
influence in the overall implementation of the current
policy. For example the paradigm shift to involve the
private sector in the conservation and management of
protected areas. Private sector participation in the form
of ecotourism concessions and protected area
management concessions are the direction being
undertaken by Government for economic growth. With
limited Government financial resources to support
protected areas, Public - Private Partnerships are one of
the management strategies being employed, and
therefore it is necessary that protected area managers
have the requisite skills and knowledge.

Protected areas in Malawi are one of the vehicles for the
revenue generation through tourism. This is not
highlighted in the paper as one of the priority areas. The
need for mineral exploration and extraction to boost the
economy of the country has been increasing over the
recent years. Protected areas are viewed as areas that
have mineral deposits that can economically benefit the
country. The wildlife legislation does not provide for
such activities. It is important that as we move into the
future, these issues are adequately addressed.
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Serengeti National Park © Equilibrium Research
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NATIONAL PARKS AND TANZANIA AS A COUNTRY

Allan J H Kijazi, Director General
Tanzania National Parks

National Parks of Tanzania are in the highest category of
Protected Areas in the country. Other protected areas, in
the context of wildlife conservation include Ngorongoro
Conservation Area, Game Reserves, Game Controlled
Areas and Wildlife Management Areas.

The first National Park in Tanzania, the Serengeti, was
established in 1959 before independence when the
country was under the British colony. One of the
pioneers in establishing the national parks system in the
country was Bernhard Grzimek who started this task in
1950s. To date, 55 years later, there are 16 national parks
across the country.

The

mandat e of national

manage and regulate the use of areas designated as

National Parks by such means and measures to preserve
t he countryéos heritage,
cultural resources, both tangible and intangible resource

10.2305/IUCN.CH.2014.PARX2.AJHK. .en

values including the flora and fauna, wildlife habitats,
natural processes, wilderness quality and scenery therein
and to provide for human benefit and enjoyment of the
same in such manner and by such means as will leave
them uni mpaired for

future gener

In comparison to national parks goal as recommended in

the Leopold Report, fibi otic asso
be maintained or where necessary recreated as nearly
possible condition that prevaile
recommendation talks about one component in
conservation which can be summar
habitats restorationo. It coul d
include conservation of cultural components which are
within the areas designated as national parks. Cultural
components are one of the wvaric
attractions in the parks and may also be of educational /
research value.

parks in the country is: iTo
The current Committeeds respons:
states the goal of National Par |

e " nesourcessfar pogtinuonsachange that is nat wetl fully

understood to preserve ecological integrity and cultural
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and historical authenticity, provide visitors with
transformative experiences and form the core of a
nati onal conservation Il and
covered cultural and historical components as well as
enjoyment of visitors in the National Parks, this goal
does not hint about what to do to prevent encroachment

in the National Parks which may be caused by
anthropological activities. In our experience as a country
(Tanzania) we are currently facing a big problem of
wildlife corridors and wildlife migrator routes
encroachment whi ch may
among the victims (i.e. wildlife species which could
survive if allowed moving from one area to another).

All three goals, i.e. the mandate of TANAPA, a goal as
suggested by Leopold and the response from the current
American NPS, do not mention about provision of
conservation education which at present seems to be a
key component in conservation of national parks in the
world.

The Revisiting Leopold policies match those of TANAPA
however, they could be improved to include the
permission of human interference in resolving some
ecosystem problems; for example, because of climate
change which affect the national parks as well, TANAPA
has a policy of artificially providing water for the wildlife

in some of its national parks. Another sort of human
interference is provision of veterinary services to wildlife
in case of diseases outbreaks in or adjacent to the parks.

Because of their pristine condition, national parks of
Tanzania serve as living laboratories which are conducive
for conducting scientific researches which provides
useful information for adaptive management. Sharing of
conservation information with other conservation

organizations outside the country is vital tool in

improving management of the Parks in the country.

TANAPA is thus in the process of establishing a O0sister
shipb6b approach with protected areas of a similar natur e
with a respective counterpart in Tanzania.

In the reviewed Leopold report, the role of science has

been given higher consideration as the only requirement

in i mplementation of NPS6s goals and policies. However,

in the context of Tanzania as a country, conservation
goals and policies will be best implemented if the
conflicting laws / policies across the ministries could be
resolved; conservation experts were given opportunities
(not be interfered) to accomplish their respective
responsibilities; the local communities be well equipped
with conservation education and the importance of
conservation in provision of ecosystem services such
climate regulations and others.
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CONCLUSION
In conclusion, the reviewed goals and policies by the
cufrdhtd NPS €8mmitteé a&® Hi&t - differ Rrjely Nvlth
TANAPAOGsS. The focuses ar e
preservation of ecological integrity, cultural and
historical authenticity as well as providing spectacular or
transformative visitors®o

Sharing of information with regard to conservation is of
vital importance as it may be a way of solving several

I e a deondeRatioRl Erfallbfgbs’ Espectay atkeN EnésS Brought

about by the climate change. Adaption and use of new
technology in enhancing conservation is of enormous
importance as it may help cut operational costs especially
in protection of resources in the Tanzania National Parks
and other protected areas. Currently, TANAPA has
embarked on emanagement including wuse of
Geographical Information System (GIS) in various
management and conservation matters.

Despite all these good policies and goals, the national
parks of Tanzania face a number of challenges some of
which are caused by conflicting policies; for example,
some parks are facing serious water problems especially
during dry seasons. The conflict here is agriculture for
human food and availability of water for wildlife
(conservation purpose).

It could be of great assistance if there would be
coordinated global efforts in matters relating to
conservation. For example, without considering political
boundaries, conservation laws, goals and policies could
be synchronized. This would help to solve a lot challenges
including poaching of elephants and rhino in Tanzania.

experie
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Aerial view of peat bog, Oulanka National Park, Finland © Wild Wonders of Europe /Widstrand / WWF
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Rauno Vaisanen, Director

Parks & Wildlife Finland
(Metsahallitus)

The conservation world owes a lot to the United States
for inventing the superb concept of a national park,

6Americads best ideabd. I n

by the Finnish explorer Adolf Erik Nordenskidld who

made a proposal to establish national parks in Nordic
countries in 1880. The first European national parks

were established in Sweden in 1909. In the 1960s and
1970s, several leading Finnish conservationists visited
the United States and studied there so that the basic
ideas of the Leopold Report were rooted deeply in the
national mainstream thinking of park managers.

10.2305/IUCN.CH.2014.PARXO2.RV.en
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Thanks to such a long common history and continuing
interaction, the over-arching goal of NPS resource
management outlined in the updated and revised report
is easy to agree with. It does not contradict any of our
policies or practices, which is not surprising since the
basic goal of the management of national parks should be
clear and permanent. It takes into account the new
results of scientific studies emphasizing continuous

E 6hang® ecooperatios andq e negda 6f spsted mevel e d

management. It is easy to accept the report in Northern
European countries
national park concept is prevailing, whereas in UK and
Central and Southern Europe the situation may be
different due to strong human impact in the parks. The
report also covers those conditions better than the
original Leopold Report by involving cultural and
historical authenticity in the over -arching goal.

PARKS VOL 20.2 NOVEMBER 2014

wht 9

wher el itkheeb Ame



Vaisanen

30

However, what | felt was missing from the report was an
approach dealing with the prioritization and the optimal
allocation of the limited human and monetary resources
for scientific research and resource management. In
particular:

9 It would be useful to be clear about what is needed
for the urgent management needs of parks, and what
can contribute to the
fully understood concept of continuous change.

9 Inregard to management needs, it would be good to
know how to integrate the use of scientific tools and
methods in everyday parks management.

9 Iltis also important to think about which information
needs are sensibly fulfiled by the parks agencies
themselves by hiring scientists, and where it is wise
just to rely on the cooperation with academia in
order to guarantee high scientific quality. A standing
advisory panel may be helpful for a parks agency, but
the money may be betterused by organizing
scientific ad hoc events for specific purposes when
needed. The scientific results are often not so strictly
site-specific that they could not be generalized to the
conditions in other countries. Relevant scientific
information and best practices in park management
should be readily available for all parks. In fact, some
of the biggest bottlenecks may be in the lack of
concerted actions to identify global research needs,
and to globally deliver the results in an
understandable form to parks practitioners rapidly
enough.

Even though the revised report focuses on natural and
cultural resources, | feel that the scope is somewhat too
limited to natural sciences. In order to be successful in
our actions, we should also know much more about the
development of the other sectors of the society. How the
behaviour of customers and visitors will change? How
traffic, transportation and energy consumption will
change? How the development of new technologies will
affect the society and individual visitors, and further
impact our parks? Just think about the development of
Internet and the availability of huge amounts of
increasingly open and accurate information. What kind
of new stress, threats and opportunities for parks
management will be caused by all those changes in other
sectors and outside the parks? We need strategic
foresight and thus both an out-of-the-box approach and
relevant results from the social, economic and
engineering research. This is especially crucial when we
think about the increasing fragmentation of the nature
and the lacking connectivity of the existing protected
areas.
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In Europe, Natura 2000 is the first and only regional
biodiversity protected area approach in the world (Crofts,
2014), including a large number of national parks and
providing another science-based view on natural
resource stewardship. It emphasizes the natural values of
the protected areas, their species and habitats and the
maintenance of ecological quality in requiring the
achigvement dof fagourable canseivation nsitus. Jhist
approach to develop a coherent European ecological
network of special areas of conservation is quite similar
to that of maintaining ecological integrity, and to a lesser
degree, of cultural authenticity. Natura 2000 has proved
to be a great conservation success due to its
transnational, regional approach, use of scientific data
and its legally binding mechanisms. It has also facilitated
fund-raising for conservation projects in parks, and
maybe even more importantly, it has involved many new
stakeholders, facilitated the use of a wider landscape
approach, and built a wider constituency for
conservation.

Supported by the encouraging experiences from Natura
2000 and the common environmental policy of the
European Union, my last point is that we should
emphasize both nationally and internationally the need
of a systemlevel approach. Considering resource
stewardship for both protected areas and the wider
landscape (and seascape), instead of the more common
individual park -level approach, protected areas can
ensure effective use of scarce resources and the support
of citizens and politicians. In spite of the fact that there is
no formal global network of parks, parks agencies and
managers can work together successfully by applying
similar goals. The goals of the resource management of
the US national parks system are feasible and worth
considering in other countries and regions. The
Reuvisiting Leopold report in appreciating the former
work and using new knowledge is a welcome opening of
discussion not only as regards to the national parks of
the United States, but also in a global perspective. And,
global the perspective should be!
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Overpasses to create ecosystem connectivity and reduce human wildlife conflicts (collis@®arks Canada

PARKS CANADA COMMENTh b ¢ 1 9 YW Ih{ I5QL
REPORT

Alan Latourelle. CEO The Parks Canada Agency (PCA)
’ heritage places comprising national parks, national
Parks Canada Agency historic sites and national marine conservation areas.
The Rouge Urban National Park is being established and
INTRODUCTION will create a new category of federally protected area in
| n our fapidly transformin the Greater Il'o(rjonto Area] It is V\utlazn easy reach of 28

Peg cent of the Cﬁnadlarf\‘populfatlgnn al Par ks o

Leopol d: Resource Stewardsh
report provides a reflection of the need for a new
approach to policy, planning, and management of

resources to confront the widespread, complex,

As in the USA, managing protected areas in Canada is
becoming more challenging due to increasing threats
from invasive species, wildlife diseases, pollution,

fragmented habitats, changing land use and climate
change. In addition, the Canadian society is becoming
more diverse, urban, and technologically oriented, with

people increasingly not being as connected with nature
and history due to changing lifestyles, value systems,
leisure patterns and economic trends (Jager, 2010).

accelerating, and volatile changes and challenges facing
the National Park Service (NPS), and protected area
agencies worldwide. The report has opened opportunities
to re-vision, and to identify ways to achieve the greatest
conservation gains for natural and cultural heritage for
the people of America through their national park
system.

The Reuvisiting Leopold Report addresses three issues: 1)
Most of the challenges identified in this report have a what the goals of resource management in the US
striking similarity with those we are grappling with at National Park System should be; 2) the policies for
Parks Canada, the Agency mandated, on behalf of the  resource management necessary to achieve these goals;

people of Canada, to protect and present nationally  ang 3) the actions required to implement these policies.
significant exampl es of Canadaods natur al and cultural

heritage, and to foster public understanding, This review looks at some of the issues raised in the
appreciation and enjoyment in ways that ensure the report, the recommendations made to the NPS and,
ecological and commemorative integrity of these places where applicable, provides comments on how PCA has
for present and future generations (Parks Canada, 2000). addressed similar issues.
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PARKS CANADA AND THE NATIONAL PARKS

SERVICE

In reviewing the issues and recommendations of the
Revisiting Leopold Report, | must state that the NPS and
PCA have a unique relationship: a partnership forged by
shared geography, comparable mandates and challenges,
similar values, and deep conservation ties. This
partnership leads to joint initiatives including the
protection of transboundary ecosystems and protected
areas such as WatertonGlacier National Parks, and
Kluane / Wrangell -St. Elias / Glacier Bay / Tatshenshini-
Alsek system, two UNESCO World Heritage Sites that
protect the largest non-polar icefield in the world and
contain exampl es of S 0me
most spectacular glaciers.

RESOURCE MANAGEMENT GOALS

The Report identifies the overarching goal for park
resource management as fito
continuous change that is not yet fully understood, in
order to preserve ecological integrity and cultural and
historical authenticity, provide visitors with
transformative experiences, and form the core of a
national conservation land- a n d
resonates with Parks Canada mandate, vision and
strategic outcome. The need to manage for change is
reflected in Par ks
integrity, which recognizes that ecosystems have
dynamic elements that change in time and space.
Further, the Revisiting Leopold Report observes that
many if not most parks include both natural and cultural
resources, and recommends that the management of
these resources must occur simultaneously and, in
general, interdependently. This approach recognizes that
the wildlife, the wetlands, lakes and rivers, and the
forests, grasslands and tundra i the entire protected
landscape and its components has both natural and
cultural values.

In the past 30 years, Parks Canada has moved towards
incorporating the broad spectrum of Canadian values
related to nature and culture in the establishment and
management of national parks and other heritage places.
In a historic event, the government signed an agreement
with the Inuvialuit people of Yukon in 1984 to establish
Ivvavik NP and laid out the structure for an enduring co -
operative conservation regime composed of joint
Inuvialuit and government management committees.
This co-operative management team draw on both
scientific and traditional knowledge, benefiting from
Inuvialuit skills and knowledge accumulated over
thousands of years. The result is a cooperative
management system that protects both Inuvialuit
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subsistence and cultural practices, and the ecological
integrity (El) of the park. Since then, 12 parks have been
established and managed under similar arrangements.
Recently, the Agency has worked with the Dehcho First
Nation and other partners to expand six fold the Nahanni
NPR and with the Naha Deh®
NPR, further increasing the area protected within the
Nahanni ecosystem sevenfold. Working closely with
Aboriginal people and other groups, we have taken action
that will result in a 58 per cent increase in the land we
manage since 2006.

To facilitate, enhance and broaden the role of Aboriginal
partners in natural and cultural resource management,

fParkts I&gnada\{v eostratglis%eod Sthe kb%r?gi%a? getcretaﬁart] %
1999. Reporting directly to the CEO of the Agency, the
Secretariat promotes the development of meaningful
relationships with Aboriginal communities and ensures

that traditional knowledge and voices inform all aspects

sf regowreermanagempest (Langdom aj al.c2@18). f o r

The Revisiting Leopold Report observes that the 2t
century conservation challenges require an expansion in
the spatial, temporal, and social scales of resource
stewardship, and recommends that NPS management
strategies should be expanded to encompass a
geographic scope beyond park boundaries. This
recom&ngr}delni%ni etchioeos na sincw)il?r rez%aliscat(i)orlw ghatithg
protection and enhancement of biodiversity = and
ecosystems in national parks in Canada are dependent on
conservation and stewardship actions, including on
working landscapes and seascapes. This approach
requires the support and co-operation of diverse
partners. Parks Canada realizes that the challenge of
safeguarding part of what defines us as Canadians, our
nature, our cultural heritage, our protected lands and
wild places, will not be achieved by any single agency.
Consequently, Parks Canada works closely with
surrounding land owners, Aboriginal communities, local
and regional governments, and other partners to
promote conservation at landscape levels.

Aware that it is not possible to protect every significant
natural or cultural feature within the protected area
system, the Government of Canada has developed a
National Parks System Plan to guide the identification
and establishment of a representative system of national
parks that includes exampl
natural regions (Parks Canada, 2009). Using this
framework, Parks Canada has established 44 national
parks covering an area of 306,706 kn? and representing
28 of Canadabés 39 terrestr
parks in the unrepresented natural regions are on-going,
and there are prospects for a significant addition in the
coming years.

al
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these symbols of the wild prairie. Similarly, the black -
footed ferret, once consi
mammal, was reintroduced to Grasslands National Park
in 2010 after being extinct in Canada for 70 years. Recent
examples of ecological restoration initiatives have been
documented in a series of publications (Parks Canada,
2005; 2008; 2013). From these experiences, Parks
Canada pioneered the development of Principles and

der ed

Gui del ines for Ecol ogi cal Rest
Protected Natural Areas (Parks Canada, 2008) and led
: =4 \ ! in the devel op me&aovlbgica Restordtien | UCNO s
Reintroduction of bison in Grasslands NiPParks Canada for Protected Areas: Principles, Guidelines, and Best
Practices (Keenleyside at al., 2012).
RESOURCE MANAGEMENT POLICIES ( y )
With regard to policy, the ngsmng Leopold Report Another issue highlighted in the Revisiting Leopold
recommends that the preservation of El and cultural and Report is the need to make national parks relevant to the
historical authenticity be the central NPS resource policy American people. The PCA is also faced with the
for resour_ce management., Iand to have these terms challenge of remaining relevant to Canadians in a
clearly defined in policy. This is a road that Parks Canada changing social, cultural, economic and demographic
has trendeq. _BOth ) Bl of ) natlon.al .parks and context. Scientific research has shown that experiencing
commemorative integrity of national historic sites are national parks through visitation is a powerful way of
embedded in the Agency mandate, policy and legislation. inspiring, engaging, and connecting people to these
EIl , for exampl e, was introduce. ' n t(r;Je ana {ao§n.nat i onal
« policy in 197 di h dian National amazing places, and ensuring support for their long term
park:po IC)_/ in 1979 and into the Cang lan Nationa protection (Parks Canada, 2010). The question for Parks
Parks Acti n 1988 t o | mant&ehahce of Ele g bl b adit st . .
h h . - ; anada as ||t strives to be more relevant tg Canaglans II?
tC ro : 9 ~ t ; _e prot e_c t '_0 noo h nh%v& ) IEntaeqra(tje lits [%a%cyatré o Sdelfcisionseth:;\t aftow < ° d
anadaos brst priority whe "canadlans’th Se€ hemselveslin theSe sf)e%igl Iplzra]cgs; "

visitor use in a management plan (Government of
Canada, 1988). In 2000, the Canadian National Parks
Act was amended to makemaintenance or restoration of
El through the protection of natural resources and
natural processes the first priority of Parks Canada when
considering all aspects of the management of national
parks (Parks Canada, 2000b). El was legally defined in
the Act in a manner that made the concept useful to
scientists and managers, applicable to field situation, and
rooted in scientific understanding of ecology.

The Revisiting Leopold Report recommendation for the
preservation of El should go beyond preservation of El to
include its restoration in order to compel managers to
take action to restore degraded areas and to reestablish
the ecological values of impaired ecosystems. Parks
Canada has embarked on the most aggressive ecological
restoration programme in its history; managing invasive
species, helping the recovery of endangered species,
restoring damaged habitats, managing wildlife diseases,
increasing ecological connectivity, reintroducing the role
of fire in ecosystems, managing the impacts of
hyperabundant wildlife populations, and reintroducing
native species. For example, after a 120year absence
from the prairies, the plains bison was reintroduced to
Grassland National Park in 2006, restoring the grazing
process to the grassland ecosystem and enabling
Canadians to once again have the opportunity to view

enhance their appreciation of their natural and cultural
heritage; to inspire them to see the world around them
with new eyes; to connect with nature and the cultural
stories of place; to embrace the values of protected areas;
to participate in a range of activities from canoeing to
photography; and to discover how nature looks, feels and
smells. We are also promoting protected areas as natural
solutions to societal challenges, demonstrating their role
in climate change adaptation, in food security, in social
and economic development, as areas that can provide
Canadians with spiritual inspiration and physical
renewal, serve as centres for research; and as areas that
provide ecological services such as nutrient cycling, clean
water, flood control, fish spawning grounds, pollination
and natural pest control.

The importance of enhancing the relevance of protected
areas led Parks Canada, along with many partners, to
carry out this mission globally. Its motion that called on
the IUCN conservation community to strengthen its
commitment to connecting people with nature was
adopted as an IUCN Resolution at the 2012 IUCN World
Conservation Congress. As a followup, Parks Canada is
leading a Stream during the 2014 World Parks Congress
that aims at empowering the growth of an enduring
global initiative for a new generation to experience,
connect with, be inspired by, value, and conserve nature.
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RESOURCE MANAGEMENT ACTIONS about new approaches. It is less about protecting the past
The actions proposed for implementing policies include and more about protecting the future. With this
to fAundertake a major, sys tWRkandigg, we gan develor,paligieseanddake aetipns
review of NPS policieso to §atwilhelpusleaye oy ichidien a legacy gfchgaithy, o ¢
resource management. A key strategy to implement the vibrant ecosystems and protected habitats, and inspire a
resource management goals and policies, according to ~ New generation of conservation leaders. We can bequeath
the Revisiting Leopold Report, i s t o fAsi gni foithem pot anly theindispensaple ecological benefits of
the role of science in the Agency by investing in scientific iconic native wildlife and clean water, but also
capacity, establishing a standing Science Advisory Board, ~ Magnificent natural and cultural landscapes to
and to require NPS professionals, and especially park  €xperience.

superintendents, to possess and maintain significant

scientific literacyo. Par ks REGEREN&EGES qually recognizes the
role of science in resource management, and requires Canadian Heritage (19943uiding Principles and Operational
management decisions to be made using the best Policies Ottawa: Minister of Supply and Services Canada.

Government of Canada (1988). An Act to Amend the National
Parks Act Bill 80. Ottawa: Minister of Supply and
Services Canada.

and archaeological sciences. Science in Parks Canada is  Jjager, E. and Sanche, A. (2010). Setting the Stage for Visitor

also needed to help raise public awareness and 9ELISNASYOS&a Ay /Iyl RIFQEe bl GAzy

appreciation, achieve conservation gains, and connect or GWS Journal of Parks, Protected Areas and Cultural Sites

Vol 27 # 1 (2010). Book Concern Printers, Hancock,

. . Michigan http://www.georgewright.org/node/3142

addition, the Agency places high value on the role of  koenjeyside, K.A., N. Dudley, S. Cairns, C.M. Hall, and S.

Aboriginal and community experiential knowledge in Stolton (2012)Ecological Restoration for Protected Areas:

providing valuable information on historic and current Principles, Guidelines and Best Practice§land,

ecosystem conditions, and longterm human ecological Switzerland: IUCN.déta.iucn.org/dbtwwpd/edocs/PAG

available science. However, science in Parks Canada is
used in an inclusive sense, and includes natural, social

re-connect Canadians to their heritage places. In

interactions stemming from generations of land 018.pd
) Langdon, S., Prosper, R. and N. Gagnon (2010). Two Paths One
stewardship. Direction: Parks Canada and Aboriginal Peoples Working
Together.The GWS Journal of Parks, Protected Areas and
In addition to science capacity (in its broadest sense), Cultural SitesVol 27 # 1 (2010). Book Concern Printers,

Hancock, Michigan [www.georgewright.org/node/3142]
Latourelle, A. (2010). Parks Canada: Building on our strengths
to achieve new heightsThe GWS Journal of Parks,

Parks Canada has found that the incorporation of
traditional or community experiential knowledge, a

strong ecological monitoring and reporting system and Protected Areas and Cultural Sit¥®l 27 # 1 (2010). Book
an adaptive management approach have been key to Concern Printers, Hancock, Michigan
advancing the conservation of natural and cultural [www.georgewright.org/node/314p

Parks Canada (2000).Parks Canada Agency Act
. f di . ) he f ¢ [www.infosource.gc.cal/inst/cap/fed0@ng.asp
views of diverse constituents representing the face o Parks Canada (2000b). Canada National Parks Act. Ottawa:

resources in national parks. In addition to scientists, the

America should be sought during policy review, and Minister of Justice.vjww.infosource.gc.ca/inst/cap/fed00
incorporated in the revised policies. -eng.asp
It is important to accept that maintaining parks forever Parks Canada (2005Action on the Ground. Ecological

~ . . Integrity in Canadian Par ﬁ\fww.p . C'ﬁﬁa'
nu n.| mpaired . f, or f uture .g en Igarrkrsg ga&na%an (gogaarin\gﬁlgs and (Eugi%e inesI fgr Ec&ogical
daunting challenge. Implicit in managing for change is Restoration in Canada's Protected Natural Areas
an wunderstanding that an fiun jwipe.gelc@ehd/progshypntreSer/pagpel.asph O

longer be realistic or achievable in many national parks. Parks Canada (2008)ction on the Ground II: Working with

The Revisiting Leopold Report itself seems captive to the Canadians to Improve Ecological Integrity in National
traditional resource management approach. It calls upon Parks [www.pc.gc.ci

’ R Parks Canada (2009ational Parks System Pl Edition.
the NPS to develop policies [W\X/\Ahpé.éc.ca%ﬁgfbécé‘/@daﬁoﬁ(/ind&.@ébi] ace the
need to manage for changeo RamgCahada (ROL3Actichaomahe Grount \Folirgee 3.
states fAand to the maxi mum e x[wewpegcpaerghocsig/ieei/at-ag/ingex.aspxt ai n
or increase current restrictions on impairment of park Waithaka, J. (2010). Parks Canada Science: Providing
fesourcesod knowledge for better service to Canadlanthe_ GWS
) Journal of Parks, Protected Areas and Cultural Shels27
# 1 (2010). Book Concern Printers, Hancock, Michigan
We have come to understand that the future of [www.georgewright.org/node/3142]

conservation and the health of our planet depend on the
way we can act together to produce and manage change.
Protection and conservation of natural areas must be
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DEVELOPING A MONITR® PROGRAMME

AREAS: A CASE STBHBOM
KHANGCHENDZONGA NONAL PARK AND
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ABSTRACT

We tested the applicability of wildlife field techniques such as trail monitoring, scan counts, camera
trapping and dung counts in Khangchendzonga National Park (NP) and Biosphere Reserve (BR) in Sikkim,
India, during 2008 -2012 to develop appropriate monitoring programmes for mammals. In total, 42 species
of mammals were confirmed in the Khangchendzonga NP and BR out of which 40 species were confirmed
through visual encounters, photo-captures and signs. Camera trapping was found to be the most applicable
field method for all carnivores and solitary ungulates. For snow leopard (Panthera uncia) populations, to
detect 10 per cent annual decline with 70 per cent power, 800 effective camera days per year would be
required for seven years. To detect desired percentages of annual decline/increase in mammal population
with significant power, the required effort and time period were estimated as Rs. 3,067,000 (US$ 51,116)
for a period of about 10 to 15 years. The most important habitats for the threatened carnivores and their
prey in the Khangchendzonga have been identified. Regular monitoring of the most suitable habitats and
strict patrolling of the condition of the alpine and Krummholdz zone can effectively reduce the negative
effects of current anthropogenic activities such as unsupervised livestock grazing and unsustainable

resource extraction for local use.

Key words: Khangchendzonga, India, monitoring, mammals, camera trapping

INTRODUCTION

For effective wildlife management, prior knowledge of
species diversity, distribution and abundance is essential,
so as to detect significant changes and thus appropriate
management interventions. Efficient and reliable
methods are required for monitoring changes in species
abundance in protected areas. In the Himalayas, due to
the remote and rugged high altitude terrain, monitoring
of species is often a challenge for wildlife managers. In
the Greater Himalaya, in particular, where road
connectivity and other essential logistic support is
minimal inside protected areas, monitoring of any
animal population is difficult and thus monitoring
programmes tend to be lacking. This paucity is apparent
all over the Greater Himalayan range, including
protected areas in India, Nepal and Bhutan. This case
study helps fill this gap by assessing the requirements of
an effective monitoring protocol for Himalayan protected
areas in the context of Khangchendzonga National Park
(NP) and Biosphere Reserve (BR).

The sacred mountain of Khangchendzonga (8,586 m)
presides over the physiography of Sikkim, a small
mountainous State in India that is wedged in between
the Himalayan nations of Nepal in the west, Bhutan in
the east, the Tibetan Plateau in the north and the
Darjeeling District of West Bengal State in the south. In
the eastern Himalaya, Khangchendzonga is positioned at
the convergence of three biogeographic realms, viz.,
Palaearctic, Africo-tropical and Indo -Malayan (Mani,
1974) and thus provides a variety of habitats resulting in
high biodiversity in the region. This area is recognised as
a global biodiversity hotspot (Mittermeier et al., 2004;
Myers et al.,, 2000) and is also one of the important
Global 200 Ecoregions (Olson & Dinerstein, 1998).

The Khangchendzonga National Park (NP) and
Biosphere Reserve (BR) is an important addition to the
wildlife protected area network of India; it is the
countryds highest and the
area. It is an important high altitude wildlife landscape

10.2305/IUCN.CH.2014.PARIO=2.SS.en
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Figure 1. Geographic location of Khangchendzonga BR in Sikkim.

Left: Boundary of Khangchendzonga BR overlaid on False Colour Composite LANDSAT imagery. Right: Different watersheds in
Khangchendzonga BR aftek chuvatershed as the study area

covering about 37 per cent
area and encompassing varying ecezones from sub-
tropical to arctic with an altitudinal range of between
1,200 to 8,586 m. In spite of such rich biodiversity, there
have been only a few ecological studies and surveys on
the mammals of the Khangchendzonga NP and BR
(Sathyakumar et al.,, 2011; Bhattacharya et al., 2010,
2012; Bashir et al., 2013a, b, c).

Over the last 15 years, the Khangchendzonga NP and BR
experienced several policy level changes and
modifications (such as eviction of yak herders from
inside the NP in Western part of Khangchendzonga NP)
which may have altered the livelihood practices of the
local communities (traditional livestock herding to eco -
tourism initiatives) and have also changed the habitat
status of wild animals (Tambe & Rawat, 2009). Findings
of recent landscapelevel remote sensing studies in
Khangchendzonga BR (Tambe et al., 2012) revealed that,
for the long-term security of this unique mountain
landscape, the park management need to evolve
innovative co-management models, take adequate
safeguards for vulnerable habitats, strengthen buffer
zone management and focus conservation measures on
high impact areas. Monitoring wildlife species in the area
would be useful to detect overall management
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habitat quality and management interventions.

Keeping these issues in mind, a research team from the
Wildlife Institute of India collected baseline information
on the mammalian assemblage of Khangchendzonga NP
and BR including information on species distributions,
habitat use and threats through conventional field
sampling methods and by use of noninvasive remote
camera trapping (Sathyakumar et al., 2011, 2014). We
tested various wildlife field survey and monitoring
methods and developed a monitoring programme for the
mammals of Khangchendzonga NP and BR.

In this paper, we present the findings on the various
monitoring methods, their applicability to different
mammal species, monitoring frequency to detect
significant changes in mammal populations and the costs
for implementing the monitoring protocols in
Khangchendzonga landscape.

STUDY AREA

The Khangchendzonga NP and BR is located in the State
of Sikkim. According to the Biogeographic Classification
of India (Rodgers et al., 2000), this region comes under
2C: Central Himalaya and adjoins the Himalayan regions
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of Nepal, Chumbi Valley and Bhutan, and the large
expanse of the TransHimalayan regions in the north
(Figure 1A). The Khangchendzonga NP and BR is
connected to the adjacent Khangchendzonga
Conservation Area in eastern Nepal, Barsey and Maenam
Wildlife Sanctuaries in Sikkim and Singalila BR in
Darjeeling district of West Bengal;, there are also a
number of conservation corridors (Tambe, 2007). The
Khangchendzonga BR covers an area of 2,619.92 k& of
which the NP (core zone) covers an area of 1,784 krhand
the buffer zone covers an area of 836 kmd. The Singalila
range separates Sikkim from Nepal and forms the
western border of Khangchendzonga NP and BR. The
varying elevations within an aerial distance of just 42 km,
with about 90 per cent area above 3,000 m and 70 per
cent above 4,000 m, make this park a unique global
natural heritage hotspot. The entire landscape is
enormously rich in biodiversity, highly important as
hydrological, environmental and recreational resources
and also represents a unique amalgamation of different
cultures of several ethnic communities along with their
traditional livelihood practices. A recent emphasis on
community based ecotourism in selected parts of
Khangchendzonga BR is currently bringing prosperity to
these ethnic people (Tambe, 2007).

The area of Khangchendzonga BR has been divided into
seven watersheds or river subsystems viz.,.Lhonak (15
per cent), Zemu (23 per cent), Lachen (5 per cent),
Rangyong (36 per cent), Rangit (6 per cent), Prek (8 per
cent) and Churong (7 per cent). In this study, Prek chu
(27 A2176A 376 N,- 8BRAA IBIDD BQr)
catchment area (182 km2) was selected as the intensive
study area (Figure 1B) because it represents all the
habitat characteristics of Khangchendzonga BR
(Sathyakumar et al., 2011). Surveys were also carried out
in Lhonak, Zemu, Lachen and Churong watersheds. The
Prek chu watershed was divided into six habitat classes,
viz., mixed sub-tropical (1 per cent), mixed temperate (16
per cent), sub-alpine (36 per cent), alpine pastures (5 per
cent), rock and snow cover (41 per cent) and water bodies
(1 per cent). The watershed has a typical oceanic climate
with an average annual rainfall of around 2,230 mm
(Tambe, 2007).

METHODS

The study was conducted from 2008 to 2012. Due to the
topography and remoteness of the area all field activities
were carried out in the form of field expeditions i.e.,
camping in different areas of the Prek chu watershed.
One field survey was usually of 78 days and all the
sampling units were replicated and monitored after every
7-10 days. Reconnaissance surveys were carried out in

the early months of the study period in the five

watersheds (Churong, Lachen, Zemu, Lhonak and Prek)

of the Khangchendzonga BR. This was followed by
application of some conventional sampling methods for

the assessment of mammalian fauna (distribution and

relative abundance) depending on the feasibility of the

terrain.

Trail sampling and sign surveys

Trail sampling was used for detection of mammals in
different habitats of the study area. These trails were
identified with slight modification from conventional
transects (Burnham et al., 1981) for Himalayan terrain
(Sathyakumar, 1994; Vinod & Sathyakumar, 1999). Scan
sampling, ridge walking (Bhatnagar, 1993; Green, 1978;
Sathyakumar, 1994, 2004) and sign surveys along trails,
ridges, nullahs (streams) and transects (Bennett et al.,
1940; Chundawat, 1992; Fox et al., 1988;Rodgers, 1991;
Sathyakumar, 1994) were also carried out. Trail sampling
(n= 22; 1.5 to 7 km) within the intensive study area was
repeated (784 walks), and sign surveys were carried out
once a month for the intensive study area (32 surveys).
Trail sampling and sign surveys were carried out once in
each of the other four watersheds.

Scanning method

Scanning (Green, 1978; Sathyakumar, 1993, 1994, 2004;
Bhatnagar, 1997; Kittur et al., 2010) from three vantage

points (104 repeats) in Prek chu catchment area was
carried out to detect mountain ungulates in the alpine

areas. This technique involves careful scanning from
vantage points using spotting scope and/or binoculars (8

x 40) for a specified period of time. The scanning was
done between 0600h to 0900h and 1500h to 1800h.

Scan duration varied from one to three hours, depending

on the weather conditions.

Camera trapping

The map of the intensive study area was divided into 4
km2 blocks using Geographic Information System (GIS)
(ARC GIS 9.1). For simplicity, the area was categorised
into three different survey zones according to the
habitats, viz., temperate (1200i 3000 m), sub-alpine
(30007 4000 m) and alpine (above 4000 m) and the
camera traps were deployed corresponding to the area
coverage of the survey zones and their accessibility (10
blocks in temperate, 12 blocks in subalpine and 16 blocks
in alpine). Twenty -seven camera traps were deployed at
71 sites in 38 blocks. The camera trapping was done
continuously in all seasons (winter: Januaryi March;
spring: April i May; summer: Junei September; autumn:
Octoberi December). Among the 71 camera locations, at
25 locations cameras stopped working within five days
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due to malfunctioning or human interference. A total of
6,910 effective camera days effort was obtained from the
remaining 46 locations from 2009 -2011. Since the study
species were rare and the area vast, the strategy was to
survey more sampling units less intensively rather than
less sampling units more intensively (Mackenzie & Royle,
2005). Monitoring of camera traps was done at least
twice a month which included changing the batteries and
memory card. In Lhonak chu catchment area, camera
trapping was carried out in 2012, for one month.

Dung counts

Dung counts were used for estimation of dung density of
mountain ungulates in the study area. Dung is a reliable

indicator of animal presence and abundance in an area.
Estimating dung density of an ungulate species in a
habitat is an indirect way to know about its abundance or

density (Bennett et al., 1940; Rodgers, 1991;
Sathyakumar, 1994). The dung counts were made within
a 20 x 2 m belt transect laid at every 100 m interval

along the trails. For every trail, wherever possible, the

dung plots were nested within the 10 m “10 m plots laid

for vegetation cover estimation. This gave a total of 337
plots. Specifically, power is defined as (1i a )where a is

the probability of wrongly accepting a null hypothesis

when it is actually false (Type Il errors; Gerrodette, 1987;

Fairweather, 1991). Increasing power creates a trade off
against the possibility of a Type | error (i.e. saying a
trend exists [P = U] when it does not). Setting
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The forest at approximately 3000 meters in Khangchendzonga National Park, Sikkim © Neyret & Benastar 0&NdR

conservative U levels (p < 0.05) lowers the power to
detect trends, but guards against wrongly alerting
managers to significant population declines, which might
not exist.

MONITORING MAMMALS: DETECTION OF

CHANGE AT DESIRED POWER LEVEL

The identification of statistically significant changes in

animal populations can be problematic (Macdonald et
al.,, 1998; Toms et al.,, 1999). Adequacy of monitoring
programmes depends on interactions between sample
sizes (number of counts), duration (years of monitoring),

frequency of surveys, and the ability to control variability

in counts because of other factors (e.g. weather).

Power is often expressed as a percentage. For example, if
power = 90 per cent, this means the statistical power of
the monitoring programme is 90 per cent to detect a
population trend of a specified magnitude. In other
words, this means a Type |l error (failure to detect a
biologically significant trend) will be avoided with a
probability of 0.9. Monitoring programmes must aim to
maximise accuracy and minimise the possibility of wrong
conclusions being drawn about trends. Type Il errors can
be costly for conservation managers. If a significant
decline in a threatened species is not identified, then the
population may decline beyond a threshold where
recovery is impossible. In contrast, if managers respond
to a perceived decline that is not real (managing a species
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that is not endangered), then resources may be wasted in

t he short term, but t he 6 f
recognised. If sample sizes and survey frequencies are
insufficient, a monitoring programme will fail to provide

the precision needed to detect population changes over
time (Walsh et al., 2001).

Based on the findings of the baseline monitoring project
we provide an example of applying power analysis to
designing a long-term monitoring programme for
mammals in the intricate eastern Himalayan habitats of
Khangchendzonga NP and BR.To assess the efficiency of
the mammal monitoring programme, power for several
sampling designs were estimated with the use of the
computer program MONITOR (Gibbs, 1995) based on
the estimates of abundance and variance. To estimate
abundance of the flagship species snow leopard, data
from camera traps were used that had been collected
over a five month period in 2011. To estimate abundance
of blue sheep Pseudois nayaur) (major prey of the snow
leopard), the data from scan sampling were used which
had been collected over the entire study period of three
and a half years. To estimate relative abundance of two
relatively abundant solitary mountain ungulates, such as
goral (Naemorhedus goral) and barking deer
(Muntiacus muntjak) , photo-captures obtained using
camera traps were used.

For monitoring of snow leopard population, density
(#/100 km 2) estimates and their variances using spatially
explicit maximum likelihood method with respect to
different sampling efforts (effective camera days/year)
were used, powers were estimated (based on 500
simulations for two -tailed tests and for significance level
(U)  0forgt5L5 years.

For monitoring of blue sheep population, powers were
estimated (based on 500 simulations for two-tailed tests
and for significance level (U) 0 for0lG years of surveys
performed every year using 336 scan surveys/year
(increasing the number of scan surveys by an order of
three, for example: first set of analysis was carried out
with the abundance estimate and variance derived from
the data obtained in three surveys/year, next analysis
was carried out with the abundance estimate and
variance derived from data obtained in six surveys/year
and so on up to 36 surveys/year).

For monitoring of goral and barking deer population
using camera traps, different photo-capture rates and
their variances with respect to different sampling efforts
(effective camera trap days/year) were used (starting
from 130 days/year to 1,300 days/year in case of goral
and from 100 days/year to 600 days/year for barking

. p - . » B

Snow Leopard in Khangchendzonga NR1I camera trap
image © WII

deer). Powers were estimated (based on 500 simulations
for two -tailed tests and for significance level (U) 0 for0 5)
4,5,6,7,8,9and 10 years.

IDENTIFICATION OR®RITY AREAS FOR

HABITAT MONITORING AND CONSERVATION FOR

THREATENED MAMMALS

Reliable information on the locations of animals is often
difficult to acquire, either because they are rare or elusive
(Buckland et al., 2000, 2005; Gu & Swihart, 2004; Vine
et al., 2009; Paull et al., 2012). This scenario is a severe
hindrance to conservation planning. Species distribution
modelling is one way of confronting this deficiency of
data; however, for many species, in particular those
which are most threatened, there is basically inadequate
primary information to perfectly predict their occurrence
(Anderson et al., 2003; Engler et al., 2004; Pearson et
al., 2007). The findings of the habitat suitability models
aimed to fill this information gap at least at the
Khangchendzonga NP and BR landscape scale
(Sathyakumar et al.,, 2014). The habitat suitability
models predicted several areas in Khangchendzonga NP
and BR as suitable habitats (Suitability index: 60-100)
for different mammals. Habitat suitability indices for
these threatened carnivores and their prey in the study
area (Snow leopard: Endangered; Asiatic black bear
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(Ursus thibetanus): Vulnerable; Golden cat (Catopuma
temminckii ): Near threatened; Large Indian civet
(Viverra zibetha) : Near threatened; Musk deer (Moschus
spp): Endangered; goral and serow (Capricornis thar ):
Near threatened (IUCN, 2012)) were combined and the
mean values were extracted in a 1x1 krh grid basis for
the entire Khangchendzonga NP and BR landscape for
alpine and forest habitats. These mean values were
further averaged for these species and multiplied by a
conversion factor to derive an Important Habitat Index
(from 0-100). The most suitable grids (Important
Habitat Index 60 -100) were identified and the nearest
locations were also pointed.

RESULTS

In total, 42 species of mammals belonging to seven
orders and 16 families were confirmed in the
Khangchendzonga NP and BR out of which 40 species
were confirmed through visual encounters, photo-

captures, and signs (Sathyakumar et al., 2011). Of the 42
species recorded, 18 are of high global conservation
significance, categorised as critically endangered (1),
endangered (4), vulnerable (4) and near threatened (9)
on the IUCN Red List (IUCN, 2010). A total of 21 species
recorded are characteristically high altitude fauna,

although some of them occur over a wide altitudinal

range. For details of these species and their distributions
in Khangchendzonga NP and BR, please refer to
Sathyakumar et al. (2011).

A comparison of monitoring methods for different
carnivores and ungulates in the intensive study area is
presented in Tables 1 and 2. Camera trapping was found
to be the most applicable field method for all carnivores
and solitary ungulates especially goral and serow.
Detections of wild dog (Cuon alpinus), golden cat, large
Indian civet, Himalayan tahr ( Hemitragus jemlahicus )
and wild pig (Sus scrofa) were achieved only through
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camera trapping, this method can also be used to carry
out presence-absence surveys for musk deer in
Khangchendzonga NP and BR. Trail sampling detected
barking deer, goral, serow and wild pig, however, the
number of encounters were very few and hence may not
be a very applicable method in the dense and inaccessible
forests of the Eastern Himalaya.

Monitoring mammals: Detection of change at

desired power level

The results of the analysis show dramatically different
levels of required monitoring efforts to detect changes in
populations. Identifying small changes (e.g. 5 per cent
increase or decline) requires significant monitoring
effort. However, the ability to detect slightly larger
change (e.g. 10 per cent or more change in populations)
can be achieved with significantly less monitoring effort
and over shorter timeframes. For snhow leopard
population, to detect 5 per cent annual decline with 70
per cent power, 1,000 effective camera days in every year
were the minimum sampling effort required for 13 years;
and to detect 10 per cent annual decline with 70 per cent
power, 800 effective camera days per year would be
required for seven years (Figure 2).

For blue sheep, power to detect annual population
declines of up to 10 per cent per year changed little when
survey effort was increased from 21 surveys/year to 24
surveys/year or more (Figure 3). To detect annual 5 per
cent decline in blue sheep population with 70 per cent
power, 33 scans per year would be required for 10
consecutive years. However, to detect 10 per cent annual
decline with the same power level of 70 per cent, only
nine scans per year would be required (Figure 3).

For goral population, to detect 5 per cent annual decline
with 70 per cent power, 390 effective camera days per
year for nine years would be the minimum sampling
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Table 1. Recommended methods for monitoring carnivores in Khangchendzonga BR

Carnivores

Snow leopard K
Golden cat X
Leopard cat X
Red fox K
Wild dog X
Yellowthroated marten (Martes flavigula K
Stone marten(Martes foing X
Siberian weasdMustela sibirici x
Pale weasgMustela altaica X
Black bear

Tibetan wolf(Canis lupus chango

R R R X XX R R R R

Sign survey Camera trapping Trail/Transect

X

X

Table 2. Recommended methods for monitoring ungulates in Khangchendzonga BR

Species Sign survey Camera trap Trail sampling Scanning
Barking deer K K K X
Goral K K K X
Serow K K K X
Himalayan tahr X K X X
Musk deer K K X X
Blue sheep K X X K
Wild pig X K K X
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Figure 3. Estimated power to detect annual change (5 and
10%) in blue sheep abundance rek chucatchment of
Khangchendzonga BR with different scanning efforts/year

for 10 years (estimates based on twiailed testsh ' ndnp
and 500 simulations)

Figure 2. Relationship between number of years of
monitoring and minimum sample size needed to achieve
70% power to detect existing changes of 10% per annum in
snow leopard population irPrek chucatchment of
Khangchendzonga BR (estimates based on-taited tests,h

= 0.05and 500 simulations)
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Figure 4. Relationship between number of years of
monitoring and minimum sample size needed to achieve
70% power to detect existing changes of 10% per annum in
goral population inPrek chucatchment of Khangchendzonga
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Figure 5. Relationship between number of years of
monitoring and minimum sample size needed to achieve
70% power to detect existing changes of 10% per annum in
barking deer population irPrek chucatchment of
Khangchendzonga BR (estimates based on-taited tests,h

= 0.05and 500 simulations)

effort required; and to detect 10 per cent annual decline
with 70 per cent power, 260 effective camera days per
year would be required for seven years (Figure 4). For
barking deer population, to detect 5 per cent annual
decline with 70 per cent power, 500 effective camera
days per year for 10 years would be the minimum
required sampling effort. However, 10 per cent annual
decline with the same power level could be detected with
400 effective camera days per year for eight years (Figure
5). Across all combinations of sampling effort and
timing, for blue sheep, goral and barking deer, with
power level of 70 per cent or above, effective detection of
population increases could be achieved with less
sampling efforts than the efforts required to detect
population decline.

In the trans-Himalayan region, detection of Tibetan wolf
packs was achieved both by sign survey and camera
trapping; however, presence of red fox (Vulpes vulpes)
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was detected only through camera trapping. For

gregarious ungulate such as blue sheep, the applicability
of camera trapping was found to be limited as the

complete group structure and composition could not be

captured. Scanning from a vantage point was found to be
the best applicable field method to monitor the blue

sheep population in Khangchendzonga NP and BR.
During the field work, only nine photo -captures of musk

deer were obtained, however, pellet group count
provided detection of 181 pellet groups of musk deer. As
musk deer pellet groups are quite conspicuous in
comparison with that of other ungulates, hence, along

with camera trapping, this method can also be used to
carry out presence-absence surveys for musk deer in
Khangchendzonga NP and BR. Trail sampling detected
barking deer, goral, serow and wild pig, however, the

number of encounters were very few and hence may not
be a very applicable method in the dense and inaccessible
forests of the Eastern Himalaya.

DISCUSSION

Monitoring of ungulates in Khangchendzonga NP

and BR

During the present study, all the field work was carried
out in expedition mode, which involved camping in
different parts of the intensive study area. For each
expedition, the average expenditure was approximately
Rs. 15,000/- (US$ 248 i Conversion rate 1 US$ = INR
60) including all the logistic expenses. On each
expedition a maximum of three scan surveys could be
carried out from different vantage points. If the initial
cost of procurement of equipment is Rs. 50,000/ - (US$
827), then to achieve nine scan surveys/year for 10 years
would incur a total cost of approximately Rs. 500,000/ -
(US$8,270). However, to detect 5 per cent annual decline
in blue sheep population with 70 per cent power, at least
33 surveys would be required per year, and to achieve
this the approximate expenses would be Rs. 1,700,000/
(US$ 28,125) in 10 years. In the case of barking deer and
goral, 600-650 effective camera days per year would be
required for eight years to detect 5 per cent annual
decline with 70 per cent power. To achieve 600 effective
camera days per year, deploying 10 cameras in the
temperate and subalpine forests of the intensive study
area for two months will be the most feasible option both
in terms of logistics and inference. The cost of procuring
ten camera traps and the required number of batteries
may reach Rs. 107500+ (US$ 1,778). The experience of
the present study indicates that camera traps will work
efficiently for two and a half years if deployed for
continuous monitoring. Thus, procurement of a new set
of 10 cameras may become necessary after four years.
Hence the total cost of camera trap procurement may
reach Rs. 2 00,000/ - (US$ 3,308) and the required cost
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for batteries may reach Rs. 60,000/- (US$ 1,000) in
eight years (Rs. 7,500/- [US$ 124] in each year). The cost
of monitoring the cameras in each year may reach Rs.
30,000/ - (US$ 500) (Rs. 15,000/- [US$ 250] per
monitoring). In total, the monitoring of goral and

barking deer population in the intensive study area using
camera traps may cost up to Rs. 500,000/- (US$ 8,271)
in eight years. Monitoring of snow leopard populations,

will require more funds to achieve 800 effective trap days

for 13 consecutive years. This would cost a total of Rs.

3,067,000 (US$ 51,116) for an implementation period of
about 10 to 15 years.

Habitat monitoring and conservation of
ungulates in Khangchendzonga NP and BR

For blue sheep conservation, the areas nearGoechela
and Younglathak were already identified as important
conservation zones (Tambe, 2007). Similarly for musk
deer, areas nearRelli and Aurelongchuk were previously
identified as conservation zones (Tambe, 2007).
However, this study has indicated more areas suitable for

threatened carnivores such as snow leopard and

identified the grids most important for habitat
monitoring. The grid -based approach will help to
delineate the appropriate areas where the regular

monitoring of habitats can be carried out. The identified
grids in Prek chu catchment are situated adjacent to the

Yuksam-Dzongri trekking trail which is a favourite
destination for tourists worldwide. The impact of tourism
on the habitat structure was studied for bird and
butterfly communities (Chettri, 2000), however, the
current position, after the enhancement of eco-tourism
in this part of the protected area in the years 2004-2006,
has not been assessed. The effect of tourism related
extractive disturbances such as firewood extractionand
pack animal grazing as well as the effect of non
degradable waste accumulation in these habitats should
be assessed and monitored regularly.

In other watersheds apart from Prek chu, ecotourism is
still not the main livelihood option. In  Churong chu
watershed, the Yambong valley trek may have the
engagement of local youth in ecatourism, however, the
magnitude of tourism is not currently comparable with
Prek chu. In the northern part of Khangchendzonga BR,
religious tourism in Tolung gompa is practised, however,
the best habitats for ungulates in Panchpokhri areas are
more or less untouched by tourists. Similarly the Lachen-
Thepala area is only used by local people and has
suitable habitats for Asiatic black bear, musk deer, serow
and goral. Regular monitoring of habitats is thus needed
mostly in the south western part of the
Khangchendzonga BR. In the northern area, active
participation of the villagers is necessary for monitoring.
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Figure 6. Identified 1x1 kfrgrids as most suitable habitats of threatened carnivores and their prey in alpine zone and in

subalpine and temperate forest in Khangchendzonga BR

Identification of priority areas for habitat
monitoring and conservation for threatened
carnivores and their prey

In the alpine zone, the grids where the Important Habitat
Index is 60-100, are situated in the south western part
(Figure 6) of Khangchendzonga NP and BR. The trans
Himalayan habitats of Zanak, Rasum and Dolma along
with the Green lake area were depicted as the most
important habitats for threatened carnivores and their
prey in the northern part of Khangchendzonga BR. In the
subalpine and temperate forest, most important habitats
for threatened carnivores and their prey are situated
mainly along the junction of BR and NP (Figure 6). Most
of these grids are situated in the BR part connecting or
buffering the villages situated just outside the
Khangchendzonga BR boundary and hence are also very
important for regular monitoring. The transition zone of
subalpine and alpine area such as dwarf Rhododendron
vegetations of Dzongri, Thansing, upper Yambong,
Panchpokhri and Thepala are most important habitats
for the threatened carnivores and their prey. A summary
of necessary sampling efforts to monitor the populations
of different mammal species, their abundances and
preferred habitats are presented in Table 3. It should be
noted that the recommendation of sampling efforts for
species does not of course mean that managers should
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not try alternate ways of monitoring or a combination of
means to achieve the goal of efficient monitoring of
population status change of threatened taxa.

CONCLUSION

It is evident that applications of different field
methodologies are required to detect and monitor
different carnivores and their prey in the
Khangchendzonga landscape. Flagship species such as
the snow leopard and their major prey blue sheep can be
monitored across different landscapes of the Eastern
Himalayan region following the monitoring model
discussed above. Camera trap studies along with regular
scan counts are essential for the proper documentation of
the change in the abundance of these species. Already
existing abundance estimates or estimates derived from
pilot surveys can be used to effectively design monitoring
protocols across the protected areas of Nepal, Bhutan
and in similar habitats in China. Methods and modes of
monitoring can be adapted locally, although scientific
rigour should be maintained.

Regular monitoring of the most suitable habitats through
patrolling in the alpine and Krummholdz zones can
effectively reduce the existing harmful anthropogenic
activities such as unsupervised livestock grazing,
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Table 3. Distribution, abundance, habitat use, habitat suitability and monitoring methods of some mammals in
Khangchendzonga NP and BR

Species Distribution ~ Abundance/Relative Diet/Habitat variables(+ Sutable habitats Monitoring
(Watershed) abundance (SE) preferred; - avoided)

Snow Churong, 4.77(1.81)/10Ckm”>  Blue sheep, cattle Dzongri Camera trapping
leopard Prek, Lachen, [Density] Elevation (+), Alpine (+), Goechela for 13 years (10
Zemy Lhonak Treecover(-) Lampokhri, cameras for 80
Green lake, days/year)n
Lhonak valley alpine areas
Red fox Churong, 18.21(6.00)/10(km*  Pika, rodent, beetle Dzongri Camera trapping
Prek, Lachen, [Density] Elevation (+), Alpine (+), Thansing and sign survey
Rangyang, Treecovel-) Lampokhr in alpine zone
Rangit, Zem, Yambong,
Lhonak Aurelungchok,
Panchpokhr
Stone Churong, 10.26(4.52)/10km?  Pika,rodent Dzongri Canera trapping
marten Prek, Lachen, [Density] Elevation (+), Alpine Thansing in alpine and
Rangyang, (+),Conifer (+) Lampokhr subalpine
Rangit,Zemu Yambong,
Aurelungchok,
Panchpokhri
(€1o][sCaNe=I@N Churong, 0.41 (0.13)/100 days Conifer (+), Broadleaved Sacherl'sokha Camera trapping
Prek, Rangit, [Photo-capture rate] (+) Jamling in subalpine and
Rangyang, Yambong, Kastur temperate
Zemy Lachen
Black lear Churong, 0.23 (0.08)/100 days Conifer (+), Broadleaved Sacherl'sokha  Camera trapping
Prek, Rangit, [Photo-capture rate] (+) Jamling in subalpine and
Rangyang, Yambong, temperate
Zemy Lachen Kasturi,
Panchpokhri,
YuksamNambu
YT marten Churong, 33.52(7.80)/10km’ Rodent, pika Sacherlsokha  Trail sampling
Prek,Rangit, [Density] Treecovel(+), Conifer (+), Jamling and camera
Rangyang, Broadleaved (+) Yambong, trapping in
Zemy Lachen Kasturi, subalpine and
Panchpokhri, temperate
YuksarANambu
Leopardcat e a¥[{elpls} 17.52(5.52)/10&km’ Rodent, pika YuksarsSachen  Camera trapping
Prek, [Density] Broadleaved (+) NambuMelli, in temperate
Rangit,Lacher Narkhola
TR N[EW Churong, 10.67(3.71)/10&km? Broadleaved (+) YuksarsSahen  Camera trapping
civet Prek, Rangit [Density] NambuMelli, in temperate
Narkhola,
Lingdem
Masked Churong, 14.03(6.52)/10(km”  Broadleaved (+) YuksarsSachen  Camera trapping
palm civet Prek, Rangit [Density] NambuMelli, in temperate
Narkhola,
Lingdem
EIIERSHEEToM Churong, 5.25 (1.40)/kn Elevation (+), Alpine (+), Dzongri 10 years
Prek, Laoen, [Density] Treecovel-) Goechela scanning (240
Zemy Lhonak Lampokhri, surveysyear)
Green lake,
Lhonak valley
\VE Qe SET@  Churong, 6.40 (0.40)/ha Elevation (+), Dzongr Camera trapping
Prek, Lachen, [Dungdensity] Krummbhold4+) Thansing and pellet group
Rangyang, Lampokhr count
Rangit,Zemu Yambong,
Aurelungchok,

CONTINUED OVERLEAF

Panchpokhri
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Table 3. Distribution, abundance, habitat use, habitat suitability and monitoring methods of some mammals in

Khangchendzonga NP and BR (CONTINUED)

Species Distribution ~ Abundance/Relative Diet/Habitat variables Sutable habitats Monitoring
(Watershed) abundance (SE) (+ preferred;- avoided)
Churong, 8.71 (3.94)/10(km*  Elevation (+), Tree SacherAlsokha  Camera trapping
Prek, Rangit, [Density] covel(+), Coifer (+), Jamling in subalpine and
Rangyang, Trekking trail {) Yambong, Kastur temperate zone,
Zemy Lachen pellet group
count

Churong, 21.44 (6.48)/100 Treecovel(+), YuksardSachen  Camera trapping
Prek, Rangit, km?[Density] Broadleaved (+), TsokhaNambu, for 8 years (10
Rangyang, Trekking trail {) Tung cameras for 60
Zemy Lachen daysl/year)

EEICOENGEEY Churong, 16.93 (5.56)/100 Treecover(+), YuksarsSachen  Camera trapping
Prek, Rangit km?’ [Density] Broadleaved (+), NambuMelli, for 8 years (10

Trekking Trail-§ Narkhola cameras for 60
days/year)

Churong, 0.30 (0.12)/100 days Broadleaved (+) YuksardSachen  Camera trapping
Prek, Rangit [Photo-capture rate] NambuMelli, in temperate

unsustainable extraction of resources for local use and
presence of feral dogs. Strong coalitions between the
Forest Department, local NGOs and village
representatives are necessary in the western part of the
Khangchendzonga NP and BR. Similarly strong
associations are needed in the northern part to conserve
and monitor carnivores, their prey populations and
habitats.

The present study generated baseline information on
distribution, abundance, habitat use and co-existence of
carnivores and their prey at spatial scale. However,
major ecological issues such as diet overlap and niche
breadth at dietary scale among these species and pack
animals would provide insights into competition if any
between wild and domestic ungulates inside the NP and
BR. The response of these ungulates to anthropogenic
factors such as disturbances due to ecetourism is
another aspect that requires scientific investigation.
Camera trap studies in other watersheds (barring Prek
chu) can help to validate the habitat suitability models
prepared in this study and hence can also develop the
prediction quality of these models. Implementation of
these recommendations as part of a Longterm
Monitoring Programme (LTMP) would help the
managers in the effective monitoring of mammals in
Khangchendzonga NP and BR. The described protocol is
also relevant in the development of monitoring in other
landscapes of Eastern Himalaya, at least for the flagship
species snow leopard and its prey.
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RESUMEN

Durante 2008 -2012, pusimos a prueba la aplicabilidad de técnicas de campo relacionadas con la vida
silvestre, tales como monitoreo de rastros, recuentos, captura con camaras trampa y conteo de estiércol en
el Parque Nacional Khangchendzonga (PN) y la Reserva de la Biosfera (RB) en Sikkim, India, para
desarrollar programas adecuados para el monitoreo de mamiferos. En total, se confirmaron 42 especies de
mamiferos en el PN Khangchendzonga y en la RB, 40 de las cuales fueron confirmadas mediante
encuentros visuales, imagenes y signos. Se determiné que la captura con camaras trampa era el método de
campo mas aplicable para todos los carnivoros y ungulados solitarios. Para las poblaciones del leopardo de
las nieves (Panthera uncia), para detectar la disminucién anual del 10 por ciento con una eficacia del 70 por
ciento, serian necesarios 800 dias efectivos de camara por afio durante siete afios. Para detectar porcentajes
deseados de disminucién/aumento anual de poblaciones de mamiferos con una eficacia significativa, el
periodo de esfuerzo y tiempo requerido se estimé en Rs. 3.067.000 (USD51.116) por un periodo de 10 a 15
afos. Se han identificado los habitats mas importantes para los carnivoros amenazados y sus presas en el
Khangchendzonga. El monitoreo periddico de los habitats mas adecuados y el patrullaje estricto de la
condicién de la zona alpina y el Krummbholdz podria reducir eficazmente los efectos negativos de las
actividades antropogénicas actuales, tales como el pastoreo descontrolado de ganado y la extraccion
insostenible de los recursos para uso local.

RESUME

Au cours des années 20082012, nous avons testé la pertinence des techniques de terrain comme la
surveillance des sentiers, I'échantillonnage, le piege photographique et le comptage d'excréments, pour
élaborer des programmes de surveillance des animaux sauvages dans le parc national (PN) et la réserve de
biosphére (RB) de Khangchendzonga au Sikkim, en Inde. Au total, 42 espéces de mammiféres ont été
recensées dans le PN et le RB de Khangchendzonga, dont 40 ont été confirmées par des rencontres directes,
des photos ou des indices. Le dispositif de piege photographique a été jugé la méthode de terrain la plus
appropriée pour tous les carnivores et ongulés solitaires. Pour les populations de Iéopard des neiges

(Panthera uncia), il faudrait 800 jours effectifs doben
baisse annuelle de 10% avec une efficacité de 70%. Pour détecter les pourcentages désirés de baisse ou
débaugmentation annuelles de |l a population de mammif re

période nécessaire ont été estimés a Rs. 3,067,000 (51,116 $ US) pour une période d'environ 10 a 15 ans. Les
habitats les plus importants des carnivores menacés et leurs proies dans la Khangchendzonga ont été
identifiés. Un suivi régulier de ces habitats et une surveillance rigoureuse des conditions de la zone alpine et
du Krummholdz pourront réduire les effets négatifs des activités anthropiques actuelles, telles le paturage

du bétail sans surveillance et I'extraction de ressources non durables par la population locale.
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ABSTRACT

Humankindés affinity to nature is threatened.
a love of nature cannot develop. Alienation leads to a loss of support for conservation of nature.
Conservation has yielded an extensive network of parks and protected areas that in turn provide the
opportunity to connect directly with nature. The opportunity presents itself for parks and protected areas to
play an increasing and significant role in connecting people with nature. A next generation leadership,
youth for youth, is needed to take up this challenge. Through understanding the needs and values of youth,
parks and protected area leaders must offer programmes that connect young people to nature and empower
young people to be agents of change. The 2014 IUCN World Parks Congress provides a launch pad for such
collaborative efforts. Stream 8: Inspiring a New Generation, is focused on a legacy whereby future
generations will develop and nurture life -long relationships with nature and the support for conservation
that flows from that connection. Youth, National Park and Protected Area leaders are poised to build on the
simple equation that LOVE of Nature + ACTION = CHANGE with the desired outcome of an enduring
connection to nature.

Key words:Youth, new generation, protected areas, World Parks Congress
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INTRODUCTION patient recovery rates. A 2005 survey of eight European
Humans have an affinity for nature. This love of nature cities showed that residents having access to green areas
termed O6biophiliad was def i rae threebtignes Ehore apt.to b&\Activesamch40 el cert lédss

58) as: ithe urge to affil i dkelgtoweé abbse (Bashraba, 2018).r Kkos armadfKindsleyf e o .

have evolved within and with nature. At the most basic of
levels, we learned that plants and animals provided food,
fibre and skins and so we tended them and cared for
them. Our affiliation, however, goes deeper than
addressing the biological necessities of life. Nature has
provided spiritual, aesthetic, and philosophical pillars for
the growth and expression of human culture (Haenn &
Wilk, 2006).

Wilson (1984; 1993) has bemoaned that this historic and
evolutionary tie of humans to nature is being eroded. In
further work, Wilson (1993) highlighted that the loss of a
connection to nature contributes to psychic deprivation
and degradation of the human mind. Medical research
has clearly identified the restorative values of nature in

(2010) found that volunteers engaged in citizen science
programmes in marine protected areas in Victoria,
Australia not only connected with nature but also
reported feelings of mental and physical wellbeing.
Further, volunteers felt their monitoring efforts

generated personal satisfaction through their
contributions and increased feelings of enjoyment by
connecting to nature and socialising with others. Further
evidence supporting the assertion that contact with
nature promotes health was summarised by Maller
(2006), and Berman (2012) suggests that the brain
relaxes in nature. A simple walk in nature could improve
memory and mood in depressed people. In a natural
setting the brain enters into a state of contemplative
attention that is restorative or refreshing while in an

10.2305/IUCN.CH.2014.PARXO=2.NL.en
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Chinese school children learning about their environment, Dongzhimen middle school, Beijing, China © Brent Stirton / Getty
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urban setting the brain is bombarded with distractions
that force attention systems into a state of constant
alertness. Experiencing nature has to be real,
incorporating all the senses; virtual experiences alone are
not enough, but can add to the awareness level of those
who experience the real thing.

The rupture of our connection with the natural
environment is caused by a number of factors that began
with the growth of urbanisation in the world. It is harder
for people to get to and experience natural places when
the majority of the global population lives in urban
settings. Three-quarters of the European population live
in urban environments, while in North America and
Australia, it is more than 80 per cent and similarly
Colombia is over 75 per cent and South Africa is at 62 per
cent (US Central Intelligence, 2012). The opportunity to
connect with nature is frequently limited to the few city
parks and other remnants of green spaces found within
or adjacent to the worl dds

Urbanisation as a cause of disconnection with nature is
compounded by permeating attitudes that preach fear of
the unknown. The devaluation of nature in the media
compounded by doomsday messages around losses of
biodiversity and effects of climate change create a
conscious and subconscious aversion to the outdoors.
Wilderness has become feared as the place where wild
beasts roam and is thus avoided (Nelson & Callicott,
2008).

Further, in the developing world, economic
breakthroughs are creating a new welloff middle -class
with urban values. In the developed world, immigrants
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are becoming an increasingly large segment of the
population. New immigrants often have little experience
with nature or certainly the institution of protected areas.
On arrival in their new country, their focus is on building
up their economic status and providing for the well -being
of their families and adjusting to new cultural realities
(Buija 2008).

Perhaps the most significant reality that separates
humanity from physically connecting and thus
understanding and appreciating nature is prolonged
screen time. TV, computers, tablets and smart phones,
which dominate devel oped
drawing our attention away from the natural world that
surrounds us. Estimates in Canada suggest children
spend approximately five hours (Pimento & Kernested,
2010) to as much as eight hours per day in front of audio
visual screens (Active Healthy Kids Canada, 2010).
Medical professionals are suggesting that a limit of
uarobina nwo shques er slay or less would assure better
health, sleep and social skills. Spending sedentary time in
front of a screen occurs at the expense of physical activity
and exploration of the outdoors. The domination of
screens in our daily lives influences our lifestyles,
particularly amongst youth and young people, and has
longer term repercussions. Research is linking limited
physical activity among youth to increased rates of
obesity, mental health disorders and undeveloped motor
skillsL.

The challenge of connecting youth to nature due to a
paucity of opportunity to experience outdoors activity is
further exacerbated by the disturbing trend where
earning an undergraduate biology degree no longer

nat.i
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obligates a student to learn anything about actual living
organisms (Frazer, 2014). Future natural history teachers
may not have the connection and the biophilia for nature
to transmit an appreciation of nature, let alone a passion
for nature.

The Children & Nature Network (C&NN) has compiled
an annotated bibliography listing research and studies
that confirm the value and many benefits of connecting
to nature. In response, decisions to increase youth
connection to nature are being taken by a variety of
people and organisations T including individuals,
families, agencies, communities and nations T and
producing significant results. An example is a New
Zealand school that submitted itself to a University of
Auckland and Otago University experiment (TVNZ,
2014). School children were given freedom during recess
to play, run, slide, jump and climb. Instead of the feared
chaos, teachers noted that the children were so engaged
with their freedom, it resulted in a marked drop -off of
bullying, serious injuries and vandalism (TVNZ, 2014). A
further bonus derived was an increased level of
concentration in class. This experiment demonstrates
that connection to nature is integral to the mental and
physical health and well-being of school children with co-
benefits including social cohesion.

Although this paper encourages greater connection of
young people to nature, locations available to experience
nature are limited. In response to environmental and
conservation challenges facing the world, global
conventions, national policies, stricter regulations and
legislation have all been brought into force over the past
few decades. One common response was to establish
national parks and other forms of protected areas. By
2020 the world has committed to having 17 per cent of
the worldés terrestrial and
ecosystems under protection (CBD, 2010). These natural
areas provide opportunity for connecting to nature,
where a love for nature can be fostered. In addition to
managing a growing parks estate, many park agencies
are building programmes to encourage more people to
visit parks and help build a connection with nature as
detailed further in this paper.

However, individuals rel ate
depending on their culture and segment of society. For

exampl e, a common
religions is the recognition of the spiritual value of
nature. Nevertheless, youth see the world differently
from adults and connecting to nature needs to be
appealing as well as relevant to them requiring their
voice to inform our role as adults in assisting their
connection to nature. To communicate the message that

denomi natorOnatdugrées ci bf di Ber 4erPdas

natureds val ues ar e i mportant
relevant for each community, be it faith, ethnicity or
demographic. The value of nature and the importance of
protecting it must be personalised, if not loved, before a
constituency of support and connection will develop.

This paper is focused on reviewing the status of efforts in
helping youth to connect with nature and exploring
opportunities in the future. The IUCN World Parks
Congress (WPC) 2014 in Sydney, Australia provides an
opportunity to bring together efforts from five continents
to focus on how to begin mending our rupture with
nature and the specific role of protected areas. More
importantly the WPC will serve as a launching platform
for a worldwide movement led by youth to inspire,
reconnect, and empower the next generation.

STATUS
The global concern regarding the changes to childhood
activity, connections to nature, and child safety has
yielded the beginnings of a worldwide movement to
transform this concern. A noted beginning was Nelson
Mandel ads opening address
World Parks Congress in 2003 whereby he noted the
absence of youth at the Congress and encouraged
engagement of youth in nature conservation and
protected areas. Subsequently, a few key events can be
enumerated that have begun to address the concern:

1. During 2005, the Paul F-Brandwein Institute
convened a Conservation Learning Summit
(Brandwei n, 2006) . One of t
was to look at these changes in childhood activities
and the potential impact on natural resources and
protected areas in the future. During the same year,
the first edition babtCildiohard
thepWoqggs paving @ur Ehildeen from Nawire Refieit n e
Disorder, was published and quickly acclaimed. Louv
was a keynote speaker at the 2005 Conservation
Learning Summit and brought attention to the
growing wor |l dwi de i ssue
from nature. Louv had the looming vision of a future
in which young professionals were prepared for
conservation work by vicarious, not direct,
experiences with natural ecosystems and protected

dagas.erently to
2.ln 2006, t he

of t h

he

of

natureds val
Worl d Future

a

ues
Soc
hea
top five trends to watch. iChi
less time in direct contact with nature than did
previous generations. The impacts are showing up not
only in their lack of physical fitness but also in the
growing prevalence of hyperactivity and attention

deficit. Studies show that immersing children in
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outdoor settings i away from television and video
games i fosters more creative mental activity and
concentration2. 0

. Richard Louv and others founded the international

public charity, the C&NN in 2006. By the 2008 IUCN
World Conservation Congress, a panel titled

60Reversing a Worldwide Tre

Nature-De f i ci t Di sorder & was
efforts to address nature-deficit disorder among
children and to feature global efforts and
programmes to help reverse the growing trend. The
C&NN has assembled and reviewed the evidence
worldwide to support the need to reverse this trend
(C&NN, 2012). The review makes clear that everyday
experiences in nature throughout childhood provide
many benefits to c¢hiibange
and to the Earth itself. Further, evidence has shown
that children who have exploratory, meaningful, and
direct experiences in science and nature during their
childhood tend to be those who commit their
professional careers to being scientists and
conservationists that are needed now and in the
future (Brandwein, 1955; Fort, 2010). To further
share this evidence, one indicator for the growth and
support of the C&NN movement is reflected by the

number of visits t o t he

including interest from more than 200 nations, with
over 100 nations downloading the free resources3.
While attention to addressing this issue is growing,
the need remains urgent to globally rally and further
collaborative  efforts to increase childhood
experiences in nature.

. At the Convention on Biological Diversity (CBD)
Conference of the Parties (COP) meeting in Nagoya in
2010, the IUCN Commission for Education and

S " o

School children celebrating the declaration of a Marine
Protected Area in Vanua Levu, Fiji © Brent Stirton / Getty
Images

base for the need for this global movement, C&NN
and the IUCN CEC coreleased the statement,
Children & Nature Worldwide: An Exploration of

Communication (CEC);Not-tbsedgBhiiltcdr enldbssveExperi ences of t

campaign, demonstrated that the spiritual, economic,
aesthetic and health values we attribute to protected
areas are all values that build on a love for nature.

with Associated Risks and Benefits (C&NN, 2012)
during the Congress.
6. Further to the above commitments, Parks Canada,

Developing such a bond st r ewith totheesn sponsore@ the 20d2e WCO Resolutmn

commit to experience nature and protecting it (IUCN -
CEC, 2012).

. The effort to increase personal experiences in nature
was furthered by leaders of protected areas attending
the 2012 IUCN World Conservation Congress (WCC)
in Jeju, Republic of Korea. Here, they agreed to
embark on a global campaign dedicated to connecting
people of all generations to nature. There was
unanimous agreement to use their individual assets to
make a new and strengthened engagement of people
with nature whether at a local, cultural, national,
regional, or global level. In addition, Congress
Resolution 101 was passed
to nature4. Also, to help demonstrate the evidence

PARKS VOL 20.2 NOVEMBER 2014

045, 6Broadening awareness
of pr ot e ¢.tTlidresaution aadlsdfor a broad
recognition and appreciation of the central role
played by protected areas in conservation. Moreover,
the resolution encouraged protected area leaders to
make a new and strengthened commitment to
connect people with nature by actively collaborating
with a full range of partners and stakeholders in order
to inspire broad-based awareness, support,
engagement and participation in conservation
actions. The WPC provides an opportunity for leaders
to come together and move these ideas forward, in

i naddstionp tp osupportingf and empoweking 6up andi g h t
coming young protected area leaders.

he
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These key events are illustrative of the kind of
partnerships leading to action that every protected area
agency works hard to create in order to achieve a
supportive  constituency. The strength of these
relationships, and the social capital created, is of benefit
during times of adversity, where agencies can rely on this
support for their mission and vision. For the most part,
the core of this constituency consists of people with a
strong affinity for nature and its protection and/or those
who have an economic as well as sociatultural
dependence on protected areas. However, the growth of
this core constituency is being affected by changing
global demographics.

The worldoés population is
nine billion by 2040. In the developed world, the mean

age is increasing while the opposite is true in developing
countries. In both situations, the population is

increasingly becoming urban and with it their experience
and affinity for nature is being eroded and replaced by
technologically-based realities and other daily priorities
that detract from spending time in nature.

Protected area agencies have begun to reach out to these
new constituencies, readdressing their tools and
mechanisms to increase their connection and
relationships with those who may not initially consider
time in nature to be of priority. However, the rate of
change of global demographics presents a challenge that
is overwhelming for one agency to tackle alone. By
collaborating and cooperating with each other and
external partners, agencies could provide a strong force
to broaden the public
values, the critical role that parks and protected areas
play in protecting these
provide a range of health and well-being benefits for
humans.

Vv

GOING FORWARD

Traditionally, supporters of nature and protected areas
can trace their commitment to a personal experience
with nature that some might call an epiphany. The
experience, be it through a family camping trip, or an
encounter with wildlife or an engaging interpreter or
teacher, opened them to an understanding of the
importance of nature to their own life and life in general.

The challenge for all protected areas agencies and others
that strive to protect nature is to find ways of stirring this
critical human connection with nature. This challenge
calls for a major shift from the traditional information -
based communication to messages based on values and
emotions related to protected areas in general and direct

a

experiences in nature. To
natur e and t he vision an
protected areas, we need to facilitate experiential

knowledge that will lead to a personal commitment.
Additionally, we need programmes and initiatives that
are developed and led by youth for youth. Through
understanding the needs and values of youth, we can
design in collaboration with them successful
programmes that connect young people to nature.
Concurrently, there are many engaged, motivated and
knowledgeable young professionals within the IUCN
Commission groups and beyond who are trailblazing
initiatives that include running organisations,
researching and implementing programmes often in a
gvoluntary nagacity with &tttk ifunding dnd $upportr leig ¢
important here to highlight that support and resources,
financial and human, are needed for young people to
create change in the long term and to become future
protected area leaders.

The above areas have considerable growth potential and
opportunity and will be discussed and explored at the

WPC. The following outlines the approach being taken by
organisers of the Stream 8: Inspiring New Generations at

the Congress and thereafter to support initiatives and

programmes for young people and young professionals.

1. é6lnspiring a NewiGeream8 a
This stream is focused on a legacy whereby future
generations will develop and nurture life -long
relationships with nature. The goal is to empower the
growth and expansion of the emerging worldwide

around the world to experience, connect with, love,

of young people to the Congress. It will broaden the
ability of park agencies to reach children, youth and
urban audiences through partnerships, new media and
innovative programming. Through the inclusion of young

people at this Congress, this stream will build a legacy of
youth leadership and intergenerational partnerships for

parks, people and planet.

This initiative will also deliver on CBD Aichi Target 1,

6people are aware of t he
steps they can take to conserve and wuse it
sustainablyé (CBD, 2010) .
WCC 2012 Resolution 008, the IUCN has committed to
promoting and empowering a diverse new generation of
young leaders from around the world through
intergenerational partnerships that can meet the
complex challenges we are
sustainable and peaceful w
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Park agencies, conservation organisations, along with
proactive youth are well positioned and prepared to take
a leadership role in many ways i including inspiring a
new generation. Protected area managers, in particular,
with their responsibility for the protection of areas with
exceptional natural values and a mandate and expertise
to reach the public, are best placed to set out a path of
discovery by which the next generation can experience,
learn about, and care for nature.

Streambs
foll owing

this
t he

To achieve
Generationo,
conclusion of the Congress:

9 Establish and lay the groundwork for growing a
global community of organisations that share an
interest, capacity and mandate to connect people to
nature.

I Release a global action plan with examples of cross
cutting tools ranging across communications
including social media, technology, citizen science,
urban gateways to nature, tourism and innovative
partnerships that can help direct the growth of this
global movement.

9  Bring the voice of young people and participation
across the entire Congress programme.

9 Build capacity and share innovative best practices in
connecting people with nature, including engaging
new partners and sectors of society.

1 Engage young people from around the world to
share knowledge, experiences and perspectives,
build capacity, take leadership and inspire others to
connect with nature through protected areas,
together and through intergenerational
partnerships.

9 Demonstrate, using evidenced-based information,
the vital need, barriers and motivators to connect
people to nature, and support the social science
community to build this knowledge base.

9 Develop and deliver a Young Peoples Pactand an
Internship Charter by young people as part of the
greater Congress legacyThe Sydney Promise.

2. Opportunities to connect T citizen science
Personal connections are critical to a better
understanding of nature but such connections can also
lead to global contributions and a better understanding

by others. Citizen science (i.e. scientific research
conducted, in whole or in part, by amateur or

nonprofessional scientists) is one tool that crosses over
to include use of technology, social media and innovative
partnerships through which contributions can be made

and onebds experience and

Examples include:

PARKS VOL 20.2 NOVEMBER 2014

9 eBird (ebird.org). Launched in 2002 by the Cornell
Lab of Ornithology and National Audubon Society,
eBird provides rich data sources for basic
information on bird abundance and distribution at a
variety of spatial and temporal scales. It is a reat
time, online checklist programme, that has
revolutionized the way that the birding community
reports and accesses information about birds. eBird
is amassing one of the largest and fastest growing
biodiversity data resources in existence. In March

g 0 ajo12 @lbne, Pattifiparits reporfed mofe thdhe3am

0 b jmRliéntbirdvoBsgrvatibhs! atrossPNerth M@ drical ant
time these data will become the foundation for a
better understanding of bird distribution across the
western hemisphere and beyond.

Encyclopedia of Life (eol.org/). The Encyclopedia of
Life is an easyto-search and freely available
compendium of natural history information with
over 1.3 million pages on thousands of species from
around the world. The contents are contributed by
members, including the lay public, and reviewed by
curators.

f FeederwWwatch (feederwatch.org). Project
FeederWatch is a winter-long survey of birds that
visit feeders at backyards, nature centres,
community areas, and other locales in North
America. FeederWatchers periodically count the
birds they see at their feeders from November
through early April and send their counts to Project
FeederWatch. FeederWatch data help scientists

track broad-scale movements of winter bird
populations and long-term trends in bird
distribution and abundance.

 FishBase. (www.fishbase.org/). FishBase is an
international online dat

This collaborative effort bridges ecological, genetic,
zoological, biogeographical, conservation, and
commercial information. It is commonly cited in
peer-reviewed literature and used as a management
tool.

 Map of Life. (www.mol.org/). The Map of Life is a
global collection of speciesdistribution data,
currently housing over 365 million records from
almost 800,000 species and providing mapping
tools and area-specific species lists for anywhere on
the globe. The Map of Life is designed to provide a
platform and tool set for the development and
analysis of speciesdistribution maps across all taxa.

9 Vital Signs. (vitalsigns.org/). Integrating ecosystem
service and biodiversity monitoring from an
agricultural perspective at local to continental

k n o wlSEaley eVitad 1Signs o Usesr wandardised, ntargeted

collections of natural history information to build

t he
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New Canadians participating in Parks Canada's Learn to Camp programme. Fort Beatséjo@umberland National Historic
Site of Canada, New Brunswick © Parks Canada.

explicit links between biodiversity and human well -
being.

f USA National Phenology Network.
(www.usanpn.org/). The USA National Phenology
Network is a national clearinghouse for data sets
focused on the timing of events in nature, from
blooming times in plants to migration timing in
animals. The platform hosts citizen science projects,
curates global data on phenology, and organises
phenological research for a wide range of
applications.

Youth Learning as Citizen Environmental Scientists
(YLACES). Youth Learning as Citizen
Environmental Scientists aims to assist and reward
the implementation of inquiry -based, experiential
science education where students do science and

contribute to understanding of our natural world.

I Sea Search. (www.parkweb.vic.gov.au/getinvolved/
volunteer/sea-search). Parks Victoria, Australia
works with community and school groups to
monitor Victoriads Mar i

Marine Sanctuaries. Using scientific methods

trialled with community groups, data collected aids

the Agency in managing their marine front yards.

T Reef Life Survey. (www.reeflifesurvey.com). This
programme brings scientists and experienced and
motivated recreational SCUBA divers together to
scientifically survey rocky and coral reefs. The aim

ne

1

of this programme is to improve biodiversity
conservation and the sustainable management of
marine resources across 40 countries.
iNaturalist. (www.inaturalist.org). iNaturalist is a
place where one can record what one sees in nature,
meet other nature lovers, and learn about the
natural world. From hikers to hunters, birders to
beach-combers, the world is filled with naturalists.
INaturalist provides a space for all those
observations to be shared online.

Questabird. (www.questabird.com). QuestaBird is
an outdoor adventure game based in Australia
where players compete by photographing birds in
the wild. Participants can join quests, earn gold, buy
supplies, gain levels, build collections and help
document and protect Australia's biodiversity.

Atlas of Living Australia. (www.ala.org.au). The
Atlas of Living Australia contains information on all
the known species in Australia aggregated from a
wide range of data providers: museums, herbaria,
déraniunity n grdups, P goveknsent adephrtments,
individuals and universities.

Great Nature Project. (www.greatnatureproject.org).
One of the largest initiatives National Geographic
has ever undertaken, inviting people from around
the world to appreciate nature by taking pictures of
plants and animals and then sharing those pictures
with the world.
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Discovering the old oak woodlands of the Quantock Hills, Area of Outstanding Natural Beauty, England © Equilibrium Research

3. Opportunities to connect i social media different social media applications and their
Although new technologies have been described in this purpose, how to create targeted and effective
paper as one cause for a disconnect with nature, we are messaging and assessing the impact of your
also increasingly seeing social media being used as one communication.

mechanism to connect people with nature. One example T Young Social Media Coalition: This group of 20
is the youth-l e d 6 # N o Wa 16,] whiChu drorhetese 6 young people attending the Congress will focus on

the sharing of personal experiences in nature through di sseminating the young peopl
social media. Protected area managers and agencies Congress streams and crosscutting themes through
acknowledge that social media is one powerful tool and social media.
mechanism out of a suite of tools and mechanisms that 9 iAct Dialogues for Sustainability: This is a series of
can be applied to reach out to new constituencies. gl obal webinars where 61 6
However, how to best message a mission, vision, actions intergenerational, interactive, insightful and
and images needs an understanding of how best to inspirational with a focus on
operationalise social media to ensure efforts are targeted sustainabilityéo. There wi || [
and effective. To address this need, this Stream will Dialogues, pre-Congress, during Congress and post
provide the following learning and development Congress. This series of webinars will allow young
opportunities to all Congress participants: people to share their ideas and experiences related to
I Social Media Capacity Development Workshop: nature and protected areas. It allows those who are

Social media professionals will deliver this not able to make it to Congress to connect and create

interactive workshop that includes describing action?.
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4. Role of protected areas and agencies

Outside of the work taking
protected areas and the agencies/organisations which
represent them are an essential part of the solution,
which is, connecting people of all ages to nature.
Protected areas presently encompass some 15 per cent of
the globe and, according to the commitment of Aichi
Biodiversity Target 11, this is projected to increase to 17
per cent of terrestrial systems and 10 per cent of marine
systems by 2020.

Protected areas conserve intact natural areas and
governing agencies along with community and
indigenous managers encourage visitation and offer
interpretive services that provide the opportunities,

particularly for urban countries, to come into contact

with nature, experience the wonders of nature, and
develop an appreciation for nature. The protected areas
of the world provide the space and opportunity for

families to bond, children to play, and communities to

meet. They lie at the heart of all efforts to forge a
renewed relationship with nature.

Many protected area agencies and organisations have

understood this need and implemented programmes of

work to address their responsibility in connecting people
of all ages to nature. Some examples of actions and
programmes currently taking place include:

f Par ks
initiative to introduce urban dwellers to camping as
an activity through which connections with nature
can develop.

Canada: has

I Korea Parks Service: reached an agreement in 2012
with Nonghyup Bank to cooperate in building
awareness of nature through protected areas.

 US National Park Service: is cooperating with
medical professionals in a Washington, DC
programme prescribing parks to patients as a means
of improving their well -being while also beginning to
appreciate the value of nature.

f South Afri SANPar ks:
Par ksd Progr amme that
opportunity to visit a national park and learn a lot
about natural and cultural heritage.

 EUROPARC: participated in the European Union
6Yout h in Actionbd
opportunities for young people to participate in
Junior Ranger activities and new youth
environmental education programmes in protected
areas.

f Australi South
Wildlife Service: have an extensive range of
programmes designed to engage new audiences,

cabs

aods New

young people in particular, in nature. The

pl &adve | der gh etaiBli@®reaappasedesmmed tod 6 s
establish a lifelong connection to nature through
taking kids on a journey from the digital
environment to the natural world.

f Australiaods Par ks Victori

Programs where rangers interact with the public
through hands on interpretation and activities in the

parks. The Junior Ranger Program is specifically for
6-12 year olds and is all about having handson fun
outdoor activities while learning about nature and

how parks protect native animals and plants and
bring well -being to people.

5. Role of the IUCN Commissions

IUCN CEC pioneered the concept and practice of the
Intergenerational Partnership for Sustainability (IPS),
launched at the UNESCO Thilisi+30 Conference in
Ahmedabad, India in 2007. In 2008, the CEC Steering
Committee took leadership for the meaningful
engagement of young professionals across all
Commissions. A joint CEC and WCPA Steering
Committee meeting in Ecuador in 2009 solidified the
concept for a crossCommission Task Force, where CEC
and WCPA young professionals were instrumental in
pushing for representation of a young professional, Grace
Mwaura, in the IUCN Council.

| aunch éU&:N \QCP% |iecé)%nizq§ thet igwpor@r}f?n Bfﬁprotected

areas as conduits to nature for visitors; including virtual
visitors. Tourism and protected areas form a symbiotic
relationship that is fostered by the IUCN WCPA Tourism
Specialist Group. However, WCPA only began to focus on
the need to reconnect the next generation to nature
shortly after the joint CEC WCPA meeting in Ecuador.
Subsequently, WCPA and a dozen World Protected Area
Leaders met in Colombia which launched the process
leading up to the WPC Stream 8: Inspiring a New
Generation. Along the way, WCPA and CEC collaborated
with Futerra and the Korea Parks Service to deliver the
Jeju Declaration noted above that commits attendees to a
HDdA campaign dedlcatdd 1@ confekting people Bf all
Pderratiorts Sohatured uni que

At the 2012 IUCN World Conservation Congress, the
Council formalised the Task Force on Intergenerational

pr ogr anrargershipi fon Sastainability (P8)hwatin & @andate to

increase youth engagement and intergenerational
partnerships vertically and horizontally across the IUCN.
Titled Resolution 008: Increasing youth engagement
and intergenerational partnership across and through

Wa | teedUnion,£nsires thare is a platfork §r tha ypdng voice

and support for their new and emerging ideas and
actions?. The IPS Task Force supports the efforts,
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Giving an outdoor environmental lesson to a group of village children at the Environmental Education Centre at Lake Malawi

National Park © Sandra Mbanefo Obiago / W\ Fanon

activities and work of existing IUCN Commission Young

Professional groups, such as the WCPA Young
Professionals (WCPA YP) who are cdeading the

Inspiring a New Generation Stream.

CONCLUSION

Although global efforts are currently in motion to
connect youth to nature, greater momentum is needed
for there to be a large shift in which youth value and
connect to parks. What is often missing from this
conversation is the youth voice, an essential requirement
for change to happen at a large scale. By collaborating
and empowering the youth and young professionals of
the world in decision making and planning through open
and transparent dialogue, park agencies and
organisations, protected area managers and the IUCN
Commissions will be able to catalyze a critical mass of
youth in the public sphere to engage with nature and
embrace and support successful initiatives that help
them do so.

By supporting, participating and investing in initiatives
that are relevant to and led by youth, park and protected
area leaders along with their supporters can build on the
simple equation that LOVE of Nature + ACTION =
CHANGE with the desired outcome being connected to
nature in every way.
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NOTES

The Inspiring a New Generation Stream of the 2014
IUCN World Parks Congress is being coeled by Parks
Canada, the IUCN Commission on Education and
Communication (CEC), the IUCN World Commission on

Protected Areas (WCPA), the IUCN WCPA Young
Professionals, the IUCN Task Force on Intergenerational
Partnership for Sustainability, and the New South Wales
Office of Environment and Heritage.

ENDNOTES

! See for example: www.takethemagicstep.com/coaching/
families/trainingexercise/benefitsof-exercisefor-children/
2ywww.wfs.org/node/569

3www.childrenandnature.org/

* cmsdata.iucn.org/downloads/
resolutions_and_recommendations_2012.pdf
®worldparkscongress.org/programme/
stream_inspiring_a_new_generation.html

® www.facebook.com/hashtag/nowallsouthere
"www.sustainabilityleadersnetwork.org/iactialoguesfor-
sustainability/

8wilderquest.nsw.gov.au/aboriginal/
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RESUMEN

La afinidad de la humanidad con la naturaleza se encuentra amenazada. La juventud, en particular, la esta
perdiendo. Sin la conexion, es imposible desarrollar el amor por la naturaleza. La desafeccion conduce a

una pérdida de apoyo para la conservacion de la naturaleza. La conservacion ha dado lugar a una extensa
red de parques y areas protegidas que a su vez brindan la oportunidad de conectar directamente con la
naturaleza. Los parques y las areas protegidas pueden desempefiar un papel cada vez mas importante para
conectar a las personas con la naturaleza. Para afrontar este reto es necesario el liderazgo de la siguiente
generacion, de los jévenes para los jovenes. A través del entendimiento de las necesidades y los valores de la
juventud, los responsables de los parques y las areas protegidas deben ofrecer programas para conectar a
los jévenes con la naturaleza y empoderarlos para convertirse en agentes de cambio. El Congreso Mundial

de Parques 2014 de la UICN proporciona una plataforma para impulsar estos esfuerzos de colaboracién. El
tema 8, Alnspirar a una nhueva generaci-no, se centra e
desarrollaran y cultivaran relaciones de largo plazo con la naturaleza y con el apoyo a la conservacion que se
deriva de esa conexion. Los jovenes lideres de los parques nacionales y las areas protegidas estan
preparados para construir sobre la simple formula en base a la cual el AMOR por la Naturaleza + ACCION =
CAMBIO a favor de la conexién permanente con la naturaleza.

RESUME

Léaffinit® de | d6humanit® avec | a nature est menac®e. L
la nature ne peut se développer sans une relation avec elle. Cette lacune conduit a une défaut de soutien a la
conservation de la nature. La conservation a engendré un vaste réseau de parcs et de zones qui fournissent a

| eur tour |l a possibilit® de se rapprocher de |l a nature
prot ®g®es de jouer un r!'le croissant et significatif d
natur e. Une nouvelle g®n®ration de | eaders, des jeunes

relever ce défi. Grace a une meilleure compréhension des besoins et des valeurs de la jeunesse, les

gestionnaires des parcs et des aires protégées doivent offrir des programmes qui relient les jeunes a la

nature et leur permettent de se faire des acteurs du changement. Le Congrés mondial sur les parcs de

| 6UI' CN en 2014 fournit un tremplin pour ces efforts mu
inspirer une nouvelle génération», est centré sur un héritage grace auquel les générations futures pourront

développer et entretenir des relations durant toute leur vie avec la nature, et sur le soutien a la conservation

qui en découle. La jeunesse, les gestionnaires des parcs nationaux et des aires protégés sont préts a se

fonder sur cette simple équation: AMOUR de | a nature + ACTI ON = CHANGEM
souhait® déun |l ien durable avec |l a nature.

PARKS VOL 20.2 NOVEMBER 2014



GEOCONSERVATION ROPECTED AREAS

Roger Croftsand John E. Gordén

*corresponding author: roger.dodin@btinternet.com

1 WCPA Emeritus and WCPA Geoheritage Specialist Group, Scotland
2WCPA Geoheritage Specialist Group, Scotland

ABSTRACT

Formal recognition of the geodiversity component of protected areas was made in 2008 in the revised IUCN
Guidelines for Applying Protected Area Management Categories . This article argues the importance of this
addition and states the case for geoheritage conservation in protected areas, both in its own right and for its
wider value in supporting biodiversity and ecosystem services. The article summarises some of the key
issues which protected area managers will need to address in ensuring that geoconservation is adequately
reflected in protected area development and management. Preliminary guidance on the development of
geoconservation in protected areas and the relevance of the six management categories is provided.

Key words.geodiversity, geoheritage, geoconservation, protected area management

INTRODUCTION

The revision of the IUCN definition of a protected area

brought about a fundamental change in the primary

focus from biodiversity to the broader concept of nature

(Dudley, 2008). The contrast between the previous

definition and the current one is clear from the following

texts:

f 6 AN of
protection and maintenance of biological diversity,
and of natural and associated cultural resources, and

area |l and and/ or se

The critical issue is how to ensure that geodiversity is
adequately reflected in protected area development and
management. To aid this process, IUCN WCPA has
established the Geoheritage Specialist Group chaired by
Professor Kyung Sik Woo which has, among other tasks,
to produce a best practice guideline on the management
of protected area geodiversity and develop IUCN
hackgreupck cprotedted y arehe @dolhetitage dguidancet h e
material2. In the interim, generic guidance has been
produced as part of the protected area governance and

managed through legal or other effective management handbook being released at the 2014 World

meansd (1 UCN, 1994) . Parks Congress (Crofts & Gordon, 2015).
T 6A <clearly defined geographical space, recogni sed,

dedicated and managed, through legal or other DEFINING GEODIVERSITY AND

effective . means, to fichieve .the longterm GEOCONSERVATION

conservation of nature with associated ecosystem . . i o

. Readers = will db? familiar _with _the definition of
services and cul tural val ueso Du eg, ) .
biodiversity, but perhaps less so with the definition of

This crucial broadening of t9f%ivegsity@nd s cpmpgngnt RAgS. tavgs dgsgr;_beéjiint yo was
debated and agreed at the IUCN Protected Areas ' N e _' UCN Manggement_ Guidelines :
Categories Summit in Almeria, Spain, in May 2007. It is the variety of rocks, minerals, fossils, landforms,

reflected in the summary of proceedings by the statement sediments and soils, together with the natural processes

shoul d"NdCdr efs@rm fOA| ald®de tohemMos s(RY

that Oprotected areas

associated with AdiversitydNorendeldihg 98P 1&Te tPod S: Ot
protection of geological a nogeologaal(rocks;mingralss fssils) sgeomasfiqiopical, g
Stolton, 2008, p.194). The 2008 Guidelines elaborate the (landforms, topography, physical processes) and soil and

point further by eawaysadfersiton g Mdiplggjcal degturgs, |t dncludes their assemblages,

biodiversity, at genetic, species and ecosystem level, and ~ Structures, — systems and contributions to

often also refers to geodiversity, landform and broader landscapesd (Gray, 2013, p.12).

natural valuesd (Dudley, 20 Ogquiveﬁsi_tyés)the abiotic equivalent of biodiversity.
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Siccar Point, Berwickshire, Scotland: a key locality in the development of ideas about the age of the Earth, where Janoes Hutt
in 1788 identified a huge gap in geological time represented by the unconformity between the steeply dipping lower rocks and
those at a more gentle angle on top © Roger Crofts

Unpacking the definition a little further to be of geomorphological and soil features and processes, sites
relevance to protected areas requires two further terms and specimens, including associated promotional and
to be defined. awareness raising activities, and the recording and

rescue of data or specimens from features and sites
Geoheritage compr i ses those el emetnhrseadfenelde wikEtalr tlhddss or damaged
geodiversity that are considered to have significant

scientific, educational, cultural or aesthetic value (Diaz- It should be clear from these definitions that
Martinez, 2011; ProGEO, 2011; Geological Society of geoconservation essentially involves the care,
Ameri ca, 2012) . Put i n e vranmagethenlyyand pranotipru i geeheritag® in protected
geoheritage is the story of the Earth; a narrative through areas (ProGEO, 2011). In addition, it includes the
time preserved in its rocks, landforms, fossils, minerals conservation of geodiversity in a broader sense to ensure

and soils that provides a strong case for the functioning of healthy ecosystems and the services
geoconservationdé (Crofts & tikyp rphbade., Gedconseésvption antbmgese indivilual a
responsibility to ensure this inheritance from the past is features and collections of features, and also the past and
passed on to future generations. In practice, a site or area present natural processes of landscape evolution and
of high geoheritage significance can comprise a single  change. And, in the case of dynamic features and sites, it
feature of value, and does not need to have a diversity of  requires consideration of abiotic processes at the larger,
features present. ecosystem scale. For example, conserving the features of
a river valley because of the biodiversity and geodiversity
How these interests are managed is encompassed by the interest and importance cannot be sustained without

term  geoconservation, defined b r o a d enguring ghat the watebrbgeme upstream of the protected

conservation of geodiversity for its intrinsic, ecological area is not radically changed unnaturally or significantly

and (geo)heritage valueso (damagedby hwmman actiy.052 geocagnsebration is broad e
specifically, it has been deanging,ead ros axd somdtiines nhouglat,kjesn about t h t he
intent of conserving and enhancing geological, preserving individual features at the site level.
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To be clear, the term geoconservation used in this paper
embraces both the specific conservation of geoheritage
assets and the wider conservation of the processes,
functions and features which constitute geodiversity.

The importance of geoconservation and its integration
into the management of protected areas, as part of the
Ecosystem Approach (as defined by the CBD), that
recognises the values and integrity of both abiotic and
biotic processes in nature conservation, has been
approved by successive IUCN World Conservation
Congresses. IUCN Resolutions 4.040 at Barcelona
(IUCN, 2008) and 5.048 at Jeju (IUCN, 2012) both

clearly state that geodiversity is part of nature and
geoheritage is part of natural heritage.

STATING THE CASE FOR GEOCONSERVATION

Having settled the definition of terms, the question then
arises Owhy is
popular view that rocks and landforms are reasonably
robust and not liable to change or damage by human
activities and therefore do not need special measures for
their conservation. But this is not the case (see threats
below). There are five basic reasons for the conservation
of geoheritage and geodiversity: 1) for their own sake, 2)
as a scientific and educational resource, 3) for their
cultural and aesthetic values, 4) as the abiotic equivalent
of biodiversity and 5) for the provision of environmental
goods and ecosystem services.

Conserving nature because of its intrinsic value is vitally
important. Too often in the recent past the focus has
been exclusively on the usefulness of diversity to society.
Now is the time to recognise that, despite the fact this is
currently the Anthropocene period of geological time,
there is ample justification for protecting our geoheritage
just because it is there:
(see Crofts et al., 2008).

Protecting geoheritage as a scientific and educational
resource is the second reason. There are many sites that
have proved to be formative in our knowledge of the
evolution of the Earth. Two examples suffice to point out

their importance. Hut tonos
Berwickshire, Scotland, is one of the key sites where
James Hutton, 6t he father

his theory of the Earth encapsulated in the timeless
statement that 6we see -mo
prospect of an endo
Shale in Yoho and Kootenay National Parks, British
Columbia, Canada, provides exceptional insights into the
evolution of complex life forms on Earth over 500
million years ago during the Cambrian period 3.

geoconservat

et WAL

place

T 8 u

| Not a safe

to live!

more mud piled upy the bodies weee Dattened
Geadually, mud and silt handeoed and became

The Burgess Shale animals lived on o
abose the muddy sea floos. From time 0

time, mud that wis hanked up against the shale.
seawand side of the reef stumped. Caught in the
turbalence, the animaks would be swept away
and buried — beyond the reach of scivengen, in
deep water with so little oxygen that many of
the fossils show ulmost no decay,

Toxlay, the surface of the fosil is finely desailed.
1 addition, scientists are able fo remove micr-
thin layers of mock 1o expost limbs fying
bencath. They can then reconstruct what the
living creatures kooked Tike and how they

The animaly were buried at all angles, with fine functioned,
silt sepanating each tiny fold and bristle. As

The great diversity of fossils present and their remarkable
degree of preservation in the Burgess Shale, British Colum-
bia, Canada, have allowed new insights into the evolution of
life on Earth. Site management includes restricted access to
the site to protect the fossils, accompanied by excellent in-
terpretation at the Yoho National Park visitor centre in Field
© Roger Crofts

Related to this second reason is the fact that there will be
some aspects of Earth systems and features which our
current knowledge does not recognise or does not
understand. We should be aware of leaving an
inheritance to future generations to research and explore
as part of our educational and cultural resources. At the

f ovkry ledstS sitds Rd fea@rksewhi@hMhéve fp@ved to bd € 0 s

controversial in their interpretation or resulted in
important or new insights into the evolution of the Earth
and life upon it are likely to be worthy of protection.

A third reason for geoconservation in protected areas is
its important cultural heritage role. For example, in

uStoeinian theormoumtain, yTrigkay, in $he oaticnal pafkof nt

the same name, is represented on the national flag (see

o foverteaf)dSmilarly, thereoadrearguyy &acredasities, sutht as d

groves in India, and many cultural history sites such as

vilee cavés gvigh early paiating of kife im Kwia-Zdu, Natal,
( Hut t on South Af8icd,, thap det@ndtrpte thd lelese Boonedians s

between geoheritage and cultural heritage. Some sites,
such as Yosemite and Yellowstone National Parks in the
USA, have a cultural importance because of their role in
the development of protected areas thinking and action,
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Triglav, the highest mountain in Slovenia, at the heart of the
Triglav National Park, is also the key symbol on the national
flag of the new state formed in 1990 © Roger Crofts

while many others have significant value for aesthetic
reasons and for recreation and tourism activities
(Coratza & Panizza, 2009; Dowling & Newsome, 2010).

As geodiversity is widely regarded as the abiotic
equivalent to biodiversity (Gray, 2013; Crofts, 2014), it
has equal justification for being a key element in
protected areas as an integral part of nature and natural
heritage: the fourth reason. By definition, geodiversity is
a vital component of ecosystems in which biotic and
abiotic components form an interacting system
(Tansley, 1935; Convention on Biological Diversity,
1992). The linkages and interdependencies between
abiotic and biotic nature are clear across a wide range of
scales from global to local (e.g. Soukupova et al 1995;
Barthlott et al., 2005; Alexandrowicz & Margielewski,
2010). The substrate of rocks and soils provides the
rooting zone and much of the nutrient supply for plant
growth and survival. The specific characteristics of the
substrate and soil T acidity/alkalinity, moisture
retention capacity, chemical composition, and others,
determine its capacity to host plants and animals. So, in
some cases, the chemical composition of the rocks will
determine particular plant types which are so unusual
that they justify protection, as for example those
growing on the serpentine rocks of the Keen of Hamar
in Shetland, UK#%, and the thermophilic plants
dependent on the enriched chemical cocktail in the
Waimangu volcanic valley, Rotorua, New Zealancb.
Equally important are the dynamic processes (e.g. soil
formation, biogeochemical and water cycling, stream
flows, erosion and sedimentation) that provide
nutrients and maintain habitat condition and ecosystem

PARKS VOL 20.2 NOVEMBER 2014

Thermophilic plants represent biotic dependency on the
nutrients provided by hydrothermal activity in Waimangu
volcanic valley, Rotorua, New Zealand © Roger Crofts

health. Hence, in many environments the complex and
dynamic patterns of micro- and meso-scale topography,
soils and geomorphological processes provide mosaics of
habitats, corridors and topographical variations for high
species richness (Thorp et al.,, 2010; le Roux & Luoto,
2014).

This biotic -abiotic relationship can also be described in a
di fferent way . The
staged is based on flora
geodiversity as the stage on which they thrive. In this
approach, the conservation of biodiversity is seen as best
achieved by conserving the stage, particularly in times of
climate change when having a range of habitats for plants
and animals to relocate to may be crucial to their survival
(Anderson & Ferree, 2010).

And, finally, geodiversity provides many environmental
goods and ecosystem services (Figure 1) (Gray et al.,
2013). This provision means that working with nature,
rather than against it, and seeking to maintain the
natural systems and processes is a fundamental role of
protected area management.

Three specific illustrate the case for

geoconservation.

examples

Joggins Fossil Cliffs, Canada : This World Heritage
Site (WHS) on the shores of the Bay of Fundy, Nova
Scotia, Canada, represents the conservation of a key site
for Earth history because of the knowledge gained from
analysis of the fossil flora and fauna in the rock strata. It
is the finest example in the world of a fossilised
terrestrial tropical ecosystem and its associated plant and

recently
and
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Figure 1: Schematic illustration of the goods and services derived from geodiversity. ReprintedArooeedings of the Geolo-

Aradan
<http://www.sciencedirect.com/science/journal/00167878>

animal remains dating from around 310 million years
ago during the Carboniferous period. The first reptiles
known were discovered here and the fossils represent the
evolution of life from amphibians to reptiles. Joggins
Fossil Cliffs also provides the possibility of discovering
new species and of new interpretations of plant and
animal history by future generations of scientists,
especially as it is subject to shoreline erosion by the high
energy tidal currents and waves in the Bay of Fundy
exposing new sections continually. The site was also
important in the development of ideas about the
evolution of life on Earth through the visits of scientists
in the mid-19th century i including Charles Darwin and
Sir Charles Lyell, who discovered new amphibian fossils
at Joggins Cliffs and whose ideas on the geological
evolution of the Earth over vast time periods helped to
underpin Darwinés
importantly, there is interpretation and education of the
highest quality provided for visitors of all ages and

IMHanZOaldl DN 8 5 WP9d D2NR2Y 3
A0ASyO0S Ay RSt AGSNARyYy3I Ay i S 3 Na73| Sopyrighty(ZDEINRit pednjssidn from¥Elsgliera SYSy G Q2

theory of

9 OWoD NR gy >

abilities in the visitor centre and along the shoreline
through the trained official guides ¢ (see photo overleaf).

The site is protected under conservation legislation of the
provincial government of Nova Scotia, backed up by the
WHS designation and the monitoring process associated
with it. Surprisingly, in a country where major
conservation sites and areas are under federal ownership
and jurisdiction through Parks Canada, the site is
privately owned and run by an NGO, albeit financially
supported from public sources.

Vatnajokull National Park, Iceland : There are many
reasons for the protection
largest ice cap and its outlet glaciers, meltwater streams
and sandur plains. It is underlain by a tectonic plate
boyndagy| Wit iative| subglacigl] \pleanass, suchugss t
Grimsvotn, and surface fissure belts, such as Laki. These
sites are important in understanding the interaction
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Joggins Fossil Cliffs World Heritage Site, Nova Scotia, Canada, is an exemplary geoheritage site for discovering biological
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scientific study and for public viewing. An excellent interpretation centre is located discretely on the cliff top © RogétCr

between subglacial volcanic eruptions and ice caps,
producing high -magnitude floods that shape the existing
sandur plains and build the land out into the adjacent
ocean. The rivers flowing from the ice margin provide
nutrients to support plant growth and the sandur plains
provide food and habitat for breeding arctic animal
species, such as the Great SkuaQGatharacta skua) and
the Red-throated diver (Gavia stellata) . The arctic
environment adjacent to the ice cap is ideal for the
formation of periglacial forms such as palsas (low
mounds formed by ice lenses just below the ground
surface). It also provides informal recreational
opportunities, including t
mountain, and snow scooter tours in winter. Cultural
history is also significant, particularly in the many folk
tales and legends, the grazing of sheep on the upland
heaths and sandur plains, and the skills of local people in
navigating their way across the highly hazardous sandur
plains with their shifting channels and sinking sands.

There is access by the public to the edge of some of the

outlet glaciers and ice-dammed lagoons, as well as to the
ice cap and the surrounding land. Interpretation facilities
explain the geoheritage significance of the protected
area, especially at Skaftafell in the south (Guttormsson,
2011y.

The national park is protected under a specific Icelandic
Act of Parliament. There are remaining threats which,
without the existence of the park, would be significantly
higher. The park helps to protect the main river systems
from exploitation for hydro -electric power, although
what legitimately should have been areas protected
within the park have now been dammed for hydro-
electric power production.
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The Giant Mountains, Czech Republic -Poland :
The Giant Mountains, located astride the CzechPolish
border, are part of the Sudetes mountain belt formed in
the late Carboniferous during the Hercynian orogeny.
They are the highest and most northern mountain massif
in central Europe. They are outstanding for inter -related
geodiversity, biodiversity and cultural interests. The area
has been descrif¢gi ms
mi ddl e of Europe, forming

with affinities to the Alps to the south and the
Scandinavian mountains to the north (Soukupova et al.,
1995; Gtur sa, 1998) .

surfaces rise above the alpine tree line and display a
remarkable assemblage of relict and active periglacial
features, including tors, cryoplanation terraces,
blockfields, blockslopes, solifluction features, nivation
hollows and patterned ground. Of particular interest is
the socal | ed-albpirecéi ¢ undr ad
associations between plant distributions, topography,
geomorphology and climatic factors (Soukupova et al.,
1995; Jenik, 1997). Three aspects are of particular
significance (Soukupovs§g
6l ichen tundrad devel oped
summits; alpine grassland with vegetated patterned
ground, scattered stands of dwarf pine (Pinus mugo) and
subalpine mires on adjacent etchplains; and short- to
long-lying snowbeds with related hydrological systems
and snow avalancherelated plant and animal
communities in the leeward of glacial cirques and valley
heads. The Giant Mountains have a long history of
human activity and today face a range of human
pressures, including those from high visitor numbers in
summer and winter.
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The Skeidararsandur outwash plain and river systems emanating from the Skeidararjokull, Vatnajokull National Park, Iceland:
an intensely dynamic environment with rapid changes in water discharge and velocity, such as occurred in 1996 when a
subglacial eruption melted the overlying ice and caused a major flood © Roger Crofts

The Giant Mountains: lichertovered blockfields and cryoplanation terraces occur on the higher summits, with vegetated
patterned ground, stands of dwarf pineRinus mug® and subalpine mires on the plateau slopes below. The adjacent glacial
corries support a great diversity of plants on the leeward slopes associated with snow avalanche paths and snow beds

6 YFEYAfL 1yiiz2020FkYwb!t

Protection and management are coordinated under the IDENTIEYING SITES AND AREAS FOR

cross-border CzechPol i sh Krkonoge /d%%tbﬂéléhi/AﬁON

Nati onal Par ks and t he rkonog arkonosze
Transboundary Biosphere Reserve. Management The basic approach recommended by IUCN WCPA for
recognises the importance of maintaining natural identification of protected areas rests on the

geomorphological processes as the driving force for categorisation of biogeographical regions (Davey, 1998)
supporting diversity i n t heandnkeyubiodivarsity areag (Ganghamsnar,et ak @Q03).) .

Popular publications and material for visitors also However, a somewhat different approach is required for
emphasise the links between geodiversity, biodiversity the identification of sites for geoconservation. A staged
and cultural heritage in an exemplary manner8. approach is suggested both for the identification of the
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Table 1: Key scientific elements of a gecheritage protected areas sys8ource: Crofts & Gordon (2015)

Keyelements Specificaspects

Keystagesn Earthhistory Stratotypes(type sections)andtype localitiesdesignatedasthe standardreference
sectionsand geographidocalitiesfor namedstratigraphicunits (rockstratadefined
accordingo their lithologicalcharacteristicsthe time intervalsthey representor the

fossikthey contain)or the boundariesbetweenthem.

Major structuralfeatures Tectoniceventsand episodesassociatedvith plate movements Examplesnclude

featuresassociatedvith plate collisionsresulting,for example,in formation of
mountainchains accompaniedby thrusting,foldingand compressiorof strata. Other
examplesassociatedvith the convergencef platesincludethe formation of island
arcs,centralvolcanoesandextensivelavaflows.

Formationof minerals Rareandrepresentativemineraldepositsandlocationsof specificminerals.

Evolutionof life Fossilaandfossilassemblagesepresentingstagesn the evolutionof life and
gradationsandinterruptionsin life sequencesn the fossilrecordreflecting,
respectivelyevolutionarytrendsand catastrophicevents,suchasmeteorite strikes
anderuptions of supervolcanoes.

Featuregepresentativeof activeprocesseparticularlyassociatedvith tectonic
plates,suchasdifferent typesof volcanoesand other eruptive forms,andthose
associatedvith coastal fluvial, arid, tropical, glacialand periglacialenvironments.

Modern Earthprocesses

Representativesurfaceand
sub-surfacefeatures

Featuregepresentativeof particularperiodsof Earthhistory, or particularrock
formationsor Earthprocessesor that are unusualor distinctive(e.g.cavesystems,
earth pillars,domedand other upstandng rockformations).

Recordf past

Rocksfossils Jandformsand sedimentarydepositsindicativeof pastenvironments

environments

geoheritage aspects of existing protected areas that might
require conservation and for places of importance for
geoconservation that have not been formally identified
and protected. In both cases, the first stage is to
systematically identify the key components of
geoheritage that should be protected. A simple schema is
shown in Table 1 to aid this process.

The second stage is survey work to identify key aspects of
value to geoheritage using the framework in Table 1. This
should result in the identification of target areas for
protection. Depending on the purpose of the assessment,
additional non -scientific criteria may be incorporated
such as educational, cultural, aesthetic and ecological
values (Reynard, 2009).

The third stage is to take a stepby-step approach to
identify specific sites and areas for protection. A very
useful practical tool to use at this stage is the
Geoheritage Tool-kit (Brocx and Semeniuk, 2011)
(Figure 2). An intrinsic part of this third stage is to

review the need for site networks rather than just
individual sites. These are important since it is often the
case that multiple sites are necessary to represent the
essential characteristics of a particular phenomenon or
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andenvironmentalchangedrom all periodsof Earthhistory (e.g.the glacialand
interglacialphasesof the Quaternaryice ages).

event in a country (e.g. the range of glacial landforms in
Great Britain). In the case of major Earth features and
processes, a purely national approach will not result in
adequate representation. Take, for example, the opening
of the North Atlantic Ocean arising from the separation
of the Eurasian and North American tectonic plates, a
maj or event in t he Eart hos
collaboration is required to establish a network of
protected sites fully representative of the key features
and processes, incorporating key sites in each country
around the Ocean and important sub-sea features in
international waters.

The final stage is to use established national legal
processes for formally protecting an area. Formal
statutory protection is the preferred mechanism, but it is
recognised that this cannot always be achieved for
political or practical reasons. There are alternatives such
as ownership by NGOs or communities; there are cases,
for example in Britain, where this has occurred and the
Joggins Fossil Cliffs case, highlighted above, is another.
In addition, when communities and NGOs are
developing new protected areas or reviewing the scope of
existing ones, it is hoped that they will consider
opportunities for protecting geoheritage.



parksjournal.com

www.iucn.org/parks 69

THE GEOHERITAGE TOOL-KIT

Step 1: determine/define the natural geological
region in which the area or site resides
(Western Australia, and the Kimberley

2 —_—
region used here as an example)

Step 2: from literature, interviews, fieldwork, identify/
list the characteristic, peculiar, important or essential
geomorphic, stratigraphic, structural, mineralogic,
petrologic, hydrologic, diagenetic, pedologic,
palaeontologic, and other geologic features of the

area to develop an inventory of geoheritage features

Step 3: assign each of the features identified in Step 2

to one of the categories of Geoheritage sites (Inset A)

| -

Step 4: assign each of the features identified in Step 2
to a scalar frame of reference (Inset B)

| -

Step 5: determine the level of significance
of each of the features (Inset C)

l e
Step 6: based on the range, category, inter-relations,

and level(s) of the significance of the geological
features, determine what type or what level of geo-

conservation the area requires according to prevailing

existing conservation categories

The Kimberle! : i ifi
Coostal Regignf’ 1 b Simplified map of

geological regions
of Western Australia

1. Kimberley region

2. Canning Basin

3. Pilbara region

4. Carnarvon Basin

5. Perth Basin

6. Yilgarn Craton

7. Leeuwin Complex

8. Albany-Fraser Orogen/
Bremer Basin/Yilgarn Craton

9. Eucla Basin

10. Undifferentiated

A CONCEPTUAL CATEGORIES OF SITES OF GEOHERTAGE SIGNIFICANCE

TYPE EXAMPLE, CULTURALLY, OR | MODERN LANDSCAPES
REFERENCE SITE HSTORICALLY AR AR/ SIES | AND SETTINGS
ORLOCATION | SIGNIFICANT STES | (ACTIVE PROCESSES)
GEOLOGICAL FEATURE | GEOLOGICAL FEATURE SITES WHERE PROCESSES PROCESSES
(A PRODUCT) (A PRODUCT) CANBE INFERRED & PRODUCTS

FROM PRODUCTS

Type stratigraphic Clossic locations in Classic locations such
locations cliffs or outcrops, where as cliffs or outcrops
Type fossil locations Peo&oglccl principles  where Earth processes
Type soll locations Irst explained e.g.. (history) can be

Locations where
dynamic processes are
operating to develop
products, e.q..

| parabolic dunes in
different stoges of
development

Type geomorphic

Hutton's unconformity,  inferred, e.g.. walls of
locations

or Lapworth’s mylonite  Grand Canyon, or
limestone cliff of The
Great Ausiralian Bight

B SCALE OF GEOHERITAGE FEATURE (terrane, outcrop/bed, to crystal)

o

various products and
inference of processes
and hence history at the
cliff or terrane scale

various products and
inference of processes
and hence history at the
cliff, bed, or rock scale

various products and

inference of processes

and hence history at the
crystal, fossil, and smaller scales

C SIGNIFICANCE OF TERRANE, CLIFF, OUTCROP, BED. OR CRYSTAL FEATURE

Intemational ———gme National ———m— State/Regional ———me— Local

geological site, geosite, monument, aeopork,
nature reserve, National Park, World Heritage site

Figure 2: Steps in the use of the Geoheritage Fkibko identify and assess sites of geoheritage significance.
Source: Brocx & Semeniuk (2011), reproduced by permission of the authors and the Royal Society of Western Australia

The Geological Conservation Review in Great Britain is a
good example of a systematic assessment of nationally
important geosites (Ellis, 2011). The underlying rationale
is that sites are selected for their scientific interest
through a process of expert review, and must make a
special contribution to the understanding and

appreciation of Britainos

have been selected and most are designated as Sites of

Special Scientific Interest (SSSIs) and have statutory
protection.

nature rather than against it. As far as possible, natural
systems and processes should be allowed to maintain
natural rates and magnitudes of change and their
capacity to evolve uninterrupted across most or all of
their natural range of variability. If intervention is

essential, mimicking nature and natural processes is

trying to impose engineered solutions that seek to
control or halt natur al
management should be adopted using natural materials
that mi mic nature as far

GUIDING PRINCIPLES FOR GEOCONSERVAT|ONdNeering solutions that can wreck the features and

PROTECTED AREAS

Identification and designation of protected areas is an
essential first step in the conservation of features and
processes of geoheritage significance. At least as
important is the determination of the type of
management required in the light of the reasons for
protection and both the natural and human activities and
events which might affect the integrity of the site or area
(see Crofts & Gordon, 2015). A number of guiding
principles are provided below to aid this process.

1.Manage natural systems naturally : This guiding
principle is based on the philosophy of working with

processes of the protected area (e.g. Scottish Natural
Heritage, 2000; River Restoration Centre, 2013). Good
examples are along the coast where the emplacement of
fixed structures to stem sediment loss might result in
starving adjacent dynamic landforms and associated
habitats; instead, alternative approaches including beach
nouri shment, managed real i
infrastructured to enhance
as sand dunes or salt marshes are recommended. For
example, removal of mangroves, that serve as a natural
form of protection of the coastal edge and are protected
for their biological interest, and replacing them with
solid structures such as concrete walls should be avoided.

as

g raaveh environmentplly . sust@nable an@ effe@ive than t e s

process

pos

gnmen:
natur
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2. Natural systems and processes should be 5. The sensitivity of natural systems should be
managed in a spatially integrated manner recognised and they should be managed within
Management of part of a natural system in isolation from the limits of their capacity to absorb change ltis

other elements of the system should be avoided. For
example along a coastline or in a mountain area or a river
basin, management should seek to achieve
complementary objectives, such as geodiversity,
biodiversity and landscape diversity conservation, and
recognise the effects of connectivity and dependencies
between different parts of the system at the landscape
scale (e.g. downstream habitat changes arising from
changes in sediment transfer between hillslopes and
river channels).

3. The inevitability of natural change should be
recognised : No system or element of a natural system
is static forever and change will occur. The traditional
approach of maintaining or enhancing the current state
to preserve features can remain valid where these are
unlikely to be significantly affected by the natural
changes, such as iconic mountains and robust rock
features, or in the case of some small, highvalue sites
where protective measures can be effectively
implemented. But, in many circumstances, where natural
processes are a key element of maintaining or protecting
the features of interest, it will have to be recognised that
working with natural changes to allow geomorphological
processes to adapt to the changed conditions may be the
only effective strategy (Prosser et al.,, 2010; Sharples,
2011). This may mean the loss of some features, changes
in their locations possibly outside the boundaries of the
protected area, or their realignment. Where protection is
deemed necessary, it may
engineering, but this should only be undertaken provided
that it is mimicking natural processes rather than seeking
to modify them substantially or to destroy them (see
above).

4. The effects of global climate change should be
carefully  considered Climate change is an
increasingly important issue and cannot be ignored just
because there might remain some doubt about the
relative contribution of natural and anthropogenic
forcing. The resulting effects will inevitably challenge the
management objectives of protected areas. Careful
consideration will be needed where, for example, the
features are lost and/or processes are lessened or
intensified, and so change the basis for protection. It may
mean that the protection status can no longer be justified
at all or that features elsewhere have developed meriting
protection where none previously existed. Site
boundaries may also need to be altered to take account of
coastal erosion or where dynamic features of interest
shift location.
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rarely the case that abiotic systems are robust and can
absorb any change imposed upon them. Some will be
more able than others to absorb change and others will
be very fragile with low thresholds for change. If limiting
thresholds are crossed, the conservation effort will be
negated as the original features and processes will have
been irreversibly changed.

6. Conservation management of active systems
should be based on a sound understanding of the
underlying physical processes . This includes, for
example, implementation of coastal cells work in
preparation of shoreline management plans; integration
of river, soil and slope processes in catchment
management plans; and monitoring of active processes.

7. Make provision for managing visitors at
sensitive sites : Some sites will be very sensitive. For
example, sites with rare fossils and minerals need
protection from the activities of commercial collectors
and irresponsible fossil collecting which can damage the
scientific interest and reduce the opportunities for more
research. Other sites may be vulnerable to trampling
which will damage and perhaps wreck fragile forms such
as new lavas. Managing access through permit systems or
through accompanied visits are obvious ways of dealing
with sensitivity that protected area managers will be well
familiar with. Where there is a cultural and/or spiritual
interest in a site, consideration needs also to be given to
geo

8. Recognise the interaction and
interdependency of geodiversity and biodiversity
management : Many sites protected for biodiversity will
have a high dependency on the geodiversity of the sites,
and on other sites there will be a significant
interrelationship between the biotic and abiotic elements
(e.g. on sand dunes). Managers should take into account
these interdependencies in managing sites. More details
on these interactions are given below.

INTERACTIONS BETWEEN GEODIVERSITY AND

BIODIVERSITY CONSERVATION

Interactions between geoheritage and biodiversity
conservation can be both positive and negative. The
negative elements need to be recognised and solutions
found by protected area managers. The essence of the
resolution should be recognition of the interconnections
between the biotic and abiotic features and the processes
that brought them into existence and those processes
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Galapagos Islands: volcanic activity and tectonic plate movement have created a succession of new islands, enhancing the
geodiversity and providing the abiotic basis for the diversity of species within the archipelago © Roger Crofts

which maintain them. Taking a one-dimensional

approach, favouring either geoheritage or biodiversity

conservation, is most unlikely to result in a resolution

benefiting conservation as a whole. Issues which will

need to be addressed include:

 What is the basis of the conflict between the biotic
and abiotic interests in and around the protected
area?

1 Is the conflict capable of resolution without
undermining both interests or is it more
fundamental?

9 If the latter, is one of the interests more important in
the long term to national and international nature
conservation than the other and needs to be
safeguarded and the other sacrificed?

There will also be a series of practical issues to be

addressed, such as:

1 Is vegetation growth damaging or obscuring the
geodiversity interest and would its removal or
restraint damage the biodiversity interest?
Alternatively, should the geodiversity interest be
taken off-site or allowed to be obscured provided that
it can be periodically re-exposed for re-examination
in the light of new knowledge?

9 Are current Earth processes, for example, glacier melt
or river erosion, which are important for maintaining
the geodiversity interest, having a damaging effect on

the biodiversity interest? If so, can manipulation of
the processes to have minimal effect on their natural
pattern be undertaken to achieve biodiversity
conservation benefits?

Sometimes, it will not be possible to achieve a solution at
the protected area level, and the wider context of the
habitat, ecosystem or biome will need to be considered in
determining the relative merits of conserving one
element in one place and the other in another place
within the biogeographical unit.

Finally, it is important to discourage attempts to
maximise habitat/species diversity by landscape
modifications that result in the creation of incongruous
landforms/landscapes (e.g. through raising the land
surface by infill in areas of flat topography or creation of
ponds with shapes that are atypical of local natural
features) (Gray, 2013).

GEOCONSERVATION AND THE IUCN

MANAGEMENT CATEGORIES

The IUCN Management Categories are equally relevant
to abiotic sites as they are for biotic sites. But, there has
been a working assumption that only Category Il

6Natur al Monument or
geoconservation. This is far from the case. Certainly,
Category lll is very important and many sites classified

PARKS VOL 20.2 NOVEMBER 2014

Featurebd



Crofts & Gordon

72

Table 2: Examples of geoconservation protected areas in the IUCN Management Categories
Sources: compiled from various sources and taken from Crofts & Gordon (2015) with updates by the authors

Category

la Strictnature
reserve

Ib Wildernessarea

Il Nationalpark

11l Natural
monumentor
feature

IV Habitat/species
managemengarea

V Protected
landscape/seascape

VIProtectedarea
with sustainablause
of naturalresources

Nationalexamples

GreenlandceCap,Greenlandice cap
andnunataks;Geysivalley,Kronotsky
ZapovednikRussiavolcanicfeatures

MaspalomadunesSpeciaNature
ReserveSpain:saltmarsheswithin
Pleistocenadunes;NoatakWilderness,
AlaskalUSAriver basin

GiantMountains,CzecHRepubliePoland:
periglacialandformsandgeodiversity
biodiversityrelationships

JenolarKarstConservatiorReserve,
Australia:karstsystem;Bosques
Petrificados Argentina:petrified forest

MontserratMountain PartialNatural
Reservespainssedimentaryrocks,caves
and mountainerosionforms; LordHowe
Marine Park,Australia:volcanicseamount

CairngormNationalPark,UK:Earth
historyand moderngeomorphological
processesCabobe GataNijarNatural
Park,Spainxvolcanicand Quaternary
history; Lyngsalpatandscapeprotected
area,Norway:alpine mountainswith
glaciersand associatedandforms,
geodiversityprotection; Vatnajokull
NationalPark,lceland:subglacial
volcanoesandice capwith associated
landforms
NubloRuralPark,Spainvolcanology,
geomorphology{ S 6 29a@linaBl&ure
Park,Sloveniasaltextraction

World HeritageSiteexamples

MacquarieNature ReserveAustralia:Earth
mantlerocks Surtsey]celand:biotic and
abiotic processe®n newislandformed
196367

PutoranaPlateauWHS Russiabasalt
plateau

DolomitBellunesiNationalPark,ltaly: karst,
glaciokarstandreefs GrandCanyon
NationalPark,USAstratigraphicrecordand
arid land erosion;YohoNationalPark,
CanadaCambriarfossilbeds(Burgess
Shale)n landscapeprotectedarea
BoodjamullaLawnHill) NationalPark,
Australia:terrestrial vertebratefossils;
Jogging-ossilCliffs,NovaScotia,Canada:
Carboniferougossils

Galapago$lationalPark,Ecuadormodern
geologicaprocesses

~ 1 2 @avedZegionaReserveSlovenia:
sinkholes,cavesand undergroundrivers

GreatBarrierReefNationalPark,Australia:
coralreef systemevolution

around the world are testimony to this. In addition,
however, geoconservation can be part of protected area
rationales and management objectives for all of the other
Categories. Table 2 provides examples for nationally
protected areas and for World Heritage Sites to
exemplify this point.

Although not a protected area category as such, Geoparks
are areas with outstanding geoheritage established
primarily to combine conservation of geoheritage with
promotion of geotourism to support sustainable local
economic and cultural development (McKeever et al.,
2010). Geoparks may wholly, or in part, include
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protected areas and help to ensure their conservation.
They may be set up through community-led initiatives or

top-down designation. The Global Network of National

Geoparks or Global Geoparks Network (GGN), assisted
by UNESCO, provides an international framework of

accreditation and standards for geoparks (UNESCO,
2010); currently the network comprises 100 national

Geoparks worldwide (UNESCO 2014).

THREATS TO GEOHERITAGE CONSERVATION

There are many threats to the protection of geoheritage
arising from human activities (Table 3). These need to be
systematically considered in protected area management.
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Table 3: Principal humainduced threats to geoheritage in protected areas
Source: adapted from Gordon & Barron (2011), Brooks (2013) and Gray (2013)

Threatsand pressures

Urbangation, construction(including
commercialandindustrialdevelopments
inlandandon the coast),infrastructure,
renewableenergyinstallations

Mining and mineralextraction(including
extractionfrom opencastmines,pits,
guarries,dunes& beachesriver beds,
marineaggregateextractionanddeepsea
mining)

Changesn land useand management
(includingagriculture forestry)

Coastaprotectionandriver management
andengineering(includingdamsand
water abstraction)

Offshoreactivities(includingdredging,

trawling, renewableenergy
developmentshydrocarbonexploitation
andwastedisposal)

Recreatiorand geotourism

Climatechange

Sealevelrise (anthropogenicauses)

Restorationof pits and quarries(including
landfill)

Stabilsation of rockfaces(e.g.road
cuttings)with netting and concrete
Irresponsiblefossiland mineralcollecting
androckcoring

Examplesof impactson geoheritagein protected areas

e e =0 =8 =8 =8 e e e e e =& =& —& & A e =

=

= =4 -8 —a -—a -—a

= =4 -8 —a -

destructionof landformsandexposureof sedimentsandrocks
fragmentationof site integrity andlossof relationshipshetweenfeatures
disruptionof geomorphologicaprocesses

destructionof soilsandsoil structure

changedo soilandwater regimes

destructionof landformsand exposureof sedimentsandrocks
fragmentationof site integrity andlossof relationshipsbetweenfeatures
disruptionof geomorphologicaprocesses

destructionof soilsandsoil structure

changedo soilandwater regimes

landformdamagethrough ploughing groundlevellinganddrainage
lossof landformand outcropvisibilityand accesso exposures
stabilisationof dynamiclandforms(e.g.sanddunes)

soilerosion

changedo soilchemistryand soilwater regimes
soilcompactionandlossof organicmatter

damageto landformsandexposuref sedimentsandrocks

lossof accesgo exposures

disruptionof geomorphologicaprocesses

inhibition of erosionallowsexposuredo becomedegraded

physicaldamageto landformsand sediments
disruptionof geomorphologicaprocesses
seabedandsub-seabedsurfacescour/penetration

physicadamageto landforms,rock outcrops,processesndsoils(compaction)

throughvisitor pressure
fragmentationof site integrity

footpath erosionandother localsed soil erosionandlossof soil organicmatter

changesn activesystemprocesses

changesn systemstate (reactivationor stabilsation)

lossof keyfeatures,suchasice capsandglaciersglaciallakesand outflows
lossof visibilityandaccesgo coastalexposuresand outcropsthrough
submergence

lossof exposureghroughenhancederosion

changesn coastallandforms

lossof all or substantialpartsof protectedareas

new featuresdeveloped(e.g.from storm surges)

lossof exposuresand naturallandforms

lossof exposures

physicaldamageto rockexposuresandlossof fossilrecord

ESTABLISHING MONITORING AND EVALUATION,. peing  protected.

SYSTEMS

Finally, as with any protected areas, systems for
monitoring and evaluating the state of protection are
necessary and in particular to determine whether the
geoheritage features and forms, and the natural
processes operating to ensure retention of the interests,

In addition to the standard
Management Effectiveness Evaluation systems
recommended by IUCN WCPA (Hockings et al., 2006),
some additional measures relating to site and process
integrity are required specifically for geoheritage sites
(Table 4, overleaf).

PARKS VOL 20.2 NOVEMBER 2014



Crofts & Gordon

74

Table 4: Protected area geoheritage attributes to be monitor&burce: adapted from Ellis (2004)

Visibility of features:the degreeof concealmentfrom the build-up of vegetation, soil or talus, or from constructions

and other human activities

Siteintegrity: the degreeof fragmentation, degradationor physicaldamageaffectingthe featuresof interest

Extentof features:the areaof rock face,sedimentsectionor landformsavailablefor study or interpretation, or the
guantity of important geologicalmaterial suchasthe volume of spoil material in a mine dump
Integrity of dynamicprocessesthe freedom of geomorphologicaprocessego evolve naturally and unimpeded

ENDNOTES
To apply for individual membership of the WCPA

Geoheritage Specialist Group contact the Secretary General,

Wesley Hill, whill@geosociety.org

2see: www.iucn.org/about/work/programmes/gpap_home/
gpap_biodiversity/gpap_wcpabiodiv/gpap_geoheritage/

% see: www.pc.gc.ca/eng/pnp/belyoho/natcul/burgess.aspx
* See: www.natureshetland.co.uk/snh/hamar.htm

® www.waimangu.co.nz/

® see: www.jogginsfossilcliffs.net

’ See: www.vatnajokulsthjodgardur.is/english

8 See: www.krnap.cz/en/

ACKNOWLEDGEMENTS

We are grateful to colleagues in the IUCN WCPA
Geoheritage Specialist Group and ProGEO who
commented on the extended statement to be published in
the WCPA Protected Area Governance and Management
book, on which some of the material in this article is

based. Thanks to Nigel Dudley for comments and
encouragement.

ABOUT THE AUTHORS

Roger Crofts trained as a geographer and carried out
geomorphological research in mid and high latitudes.
Following work in the Scottish Government, he was the
founder Chief Executive of Scottish Natural Heritage
1992-2002, including managing and advising on

management of protected areas and the implementation
of Natura 2000. He was WCPA Regional ViceChair
Europe 2000-2008, chair of the IUCN UK Committee

1999-2002, chaired the Durban Working Party for the

Vth World Parks Congress and is now a WCPA Emeritus.
He has written and lectured on Earth heritage and
environmental management, particularly in Scotland,

Iceland and other parts of Europe. www.rogercrofts.net

John E Gordon is a geomorphologist who has worked
on geoconservation in the UK with the Nature
Conservancy Council, Scottish Natural Heritage and
currently as an adviser and consultant. He is an honorary
professor in the School of Geography andGeosciences at
the University of St Andrews and is a deputy chair of the
IUCN/WCPA Geoheritage Working Group and a member
of t he European
Experts on Geoheritage. He has published many articles

PARKS VOL 20.2 NOVEMBER 2014

Federati on

and books on geoheritage and geoconservation and on
his other research interests in mountain geomorphology,
glaciers and glaciation.

REFERENCES

Alexandrowicz, Z. and Margielewski, W. (2010). Impact of
mass movements on geand biodiversity in the Polish
Outer (Flysch) Carpathianseomorphology123, pp.29Q
304.DOI: 10.1016/j.geomorph.2010.07.020

Anderson, M. G. and Ferree, C. E. (2010). Conserving the
stage: climate change and the geophysical underpinnings
of species diversityPLoS ONE(7): €11554.D0I:10.1371/
journal.pone.0011554.

Barthlott, W., Mutke, J., Rafigpoor, M. D., Kier, G. and Kreft,
H. (2005). Global centres of vascular plant diversityva
Acta Leopolding92, pp.6£83.

Brocx, M. and Semeniuk, V. (2011). The global geoheritage
significance of the Kimberley Coast, Western Australia.
Journal of the Royal Society of Western Austradid,
pp.5788.

Brooks, A. J. (2013). Assessing the sensitivity of geodiversity
FSI Gdz2NBa Ay {020t yRQa aSla
human activitiesScottish Natural Heritage Commissioned
Report No. 590. <http://www.snh.gov.uk/publications
data-and-research/publications/searcithe-catalogue/
publicationdetail/?id=2036>

Convention on Biological Diversity (199ZJonvention on
Biological DiversityMontreal, Canada: UNEEBD.

Coratza, P. and Panizza, M. (eds) (2009). Geomorphology and
cultural heritage. Memorie Descrittive della Carta
Geologica d'ltalia87, 192pp.

Crofts, R. (2014). Promoting geodiversity: learning lessons
from biodiversitgp t N2 OSSRAy 3a 2F
Association 125, pp.268266. DOI: 10.1016/
j-pgeola.2014.03.002

Crofts, R. and Gordon, J. E. (2015). Geoconservation in
protected areas. In: G. L. Worboys, M. Lockwood, A.
Kothari, S. Feary and |. Pulsford (e@sptected Area
Governance and Managemer@anberra: ANU Press.

Crofts, R., Harmon, D. and Figgis, P. (2008.NJ [ A ¥5Qa
How Protected Areas Enrich our Lives and Secure the Web
of Life Gland, Switzerland: IUCN World Commission on
Protected Areas.

Davey, A. G. (1998)ational Systems Planning for Protected
Areas.lUCN World Commission on Protected Areas Best
Practice Guideline Series no. 1. Gland, Switzerland and
Cambridge, UK: IUCN.

DiazMartinez, E. (2011). Typology of heritage: Where does
JS2KSNAGIF3IS FAG AYyK C2NHzy
France, 2327 October 2011¢Résumés/Abstracts, p.102.
Ufhttp:/AARAIME. s finferhet/SatrimBriofpSblicacidhds/
congresos/D%C3%ADEEIY%C3%ADnez%202011%20

U2

iKS

{t

DS2



parksjournal.com www.iucn.org/parks 75

20Typology%200f%20geoheritage%220GeoReg% Identification and Gap Analysis of Key Biodiversity Areas:

20&%20SWWProGEO%20Meeting.pdf > Targets for Comprehensive Protected Area Systems
Dowling, R. K. and Newsome, D. (201®lpbal Geotourism Gland, Switzerland: IUCN.

PerspectivesOxford, England: Goodfellow Publishers. le Roux, P. C. and Luoto, M. (2014). Earth surface processes
Dudley, N. (ed) (2008%uidelines for Applying Protected Area drive the richness, composition and occurrence of plant

Management Categoriessland, Switzerland: [UCN. species in an arcti@lpine environment. Journal of
Dudley, N. and Stolton, S. (eds) (200Bgfining Protected Vegetation Scienc@p, pp.4554.D0I:10.1111/jvs.12059

Areas: an International Conference in Almeria, Spain McKeever, P. J., Zouros, N. and Patzak, M. (2010). The

Gland, Switzerland: IUCN. UNESCO Global Geoparks Netwdtkropean Geoparks

Ellis, N. (2004)Common Standards Monitoring Guidance for Magazine,7, pp.1@13.
Earth Science SiteBeterborough, England: Joint Nature ProGEO (2011). Conserving our shared geoheritage

Conservation  Committee.  <jncc.defra.gov.uk/pdf/ protocol on geoconservation principles, sustainable site
CSM_earth_science.pdf> use, management, fieldwork, fossil and mineral collecting.
Ellis, N. (2011). The Geological Conservation Review (GCR) in <http://www.progeo.se/progeeprotocol-definitions-
Great Britaing rationale and methodsProceedings of the 20110915.pdf>
DS2f 23A &l & ®22,1pp.23683624 DAI:ALR.10T6/ Prosser, C. D. (2013). Our rich and varied geoconservation
j-pgeola.2011.03.008 portfolio: the foundation for the future.Proceedings of
Geological Society of America (201@BA Position Statement: GKS DS2ft23A4a01R49 pp'56RESA.0DAIGA2Y X
Geoheritageshttp://www.geosociety.org/positions/ 10.1016/j.pgeola.2012.06.001
pos20_Geoheritage.pdf> Prosser, C. D., Burek, C. V., Evans, D. H., Gordon, J. E,,
D2NR2YyI Wd 9d YR .| NNRYS | & KidbridesVn R MRéemie, {AG2adnd Wahitieya C. B.42010) &S NI
development of the basis for a national framework. Conserving geodiversity sites in a changing climate:
Scottish Natural Heritage Commissioned Repdd. 417. management challenges and respons€&eoheritage,2,
<http://www.snh.org.uk/pdfs/publications/ pp.123;136.DOI: 10.1007/s1237010-00167
commissioned_reports/417.pdf> Reynard, E. (2009). Geomorphosites: definitions and
Gray, M. (2013)Geodiversity: Valuing and Conserving Abiotic characteristics. In: E. Reynard, P. Coratza and G. Regolini
Nature. 2" edition. Chichester, England: Witeyackwell. Bissig (eds§seomorphositespp.%;20. Munich: Verlag Dr.

Gray, M., Gordon, J. E. and Brown, E. J. (2013). Geodiversity Friedrich Pfeil.
and the ecosystem approach: the contribution of River Restoration Centre (2013janual of River Restoration

geoscience in delivering integrated environmental TechniquesCranfield, UK: The River Restoration Centre.

managementt N2 OSSRAy3a 27F (G KS DS xivavihkre.dodure !marud.ghp>t G A 2y

124, pp.659673.DOI: 10.1016/j.pgeola.2013.01.003 Scottish Natural Heritage (20007 Guide to Managing
Guttormsson, H. (2011)Vatnajokull National Park¢ a Coastal Erosion in Beach/Dune Systentattleby,

Guidebook.Reykjavik, Iceland: Friends of Vatnajokull Scotland: Scottish Natural Heritage. <www.snh.gov.uk/

Vinir Vatnajokuls. publicationsdata-and-research/publications/searcthe-

Hockings, M., Stolton, S., Leveringham, F. and Dudley, N. catalogue/publicatiordetail/?id=112>
(2006). Evaluating Effectiveness: a Framework for Sharples, C. (2002).Concepts and Principles of
Assessing the Management of Protected Are@tand, Geoconservation.Tasmanian Parks & Wildlife Service,
Switzerland and Cambridge, UK: IUCN. Hobart.  <http://www.dpiw.tas.gov.au/inter.nsf/
Hutton, J. (1788). Theory of the Earth; or an investigation of  Attachments/SJOS7W3YM/$FILE/geoconservation.pdf>
the laws observable in the composition, dissolution, and Sharples, C. (2011). Potential climate change impacts on

restoration of land upon the globelransactions of the geodiversity in the Tasmanian Wilderness World Heritage
Royal Society of Edinburgh pp.20€304. area: a management response position papblature
IUCN (1994).Guidelines for Protected Area Management Conservation Report Seri#$/04, Resource Management
CategoriesGland, Switzerland: IUCN. and Conservation Division, Department of Primary
IUCN (2008).Resolutions and Recommendations, World Industries, Parks, Water and Environment, Hobart.
Conservation Congress, Barcelonal4s October 2008, <http://www.dpiw.tas.gov.au/inter,nsf/Attachments/

WCGE2008Res040: Conservation of geodiversity and LJEMBP983Y?0pen>

geological heritage. Gland, Switzerland: IUCN. <https:// Soukupovd, L., Kocidnova, M., Jenik, J. and Sekyra, J. (1995).

portals.iucn.org/library/node/44190> Arcticl £ LAY S {Gdzy RNI Ay (i fOBferaY NJ 2y 2 (
IUCN (2012). Resolutions and Recommendations, World Corcontica32, pp.%88.

Conservation Congress, Jeju, Republic of Kored5 6 ~ i dzNEF X Wd omphpyod wSasSkNDOK yR

September 2012, WGZD12Res048: Valuing and az2dzy il A yapife tinttd@2ech Republi@)mbiq

conserving geoheritage within the IUCN Programme 2013 27, pp-358360.

2016. Gland, Switzerland: IUCN. <https://portals.iucn.org/ ~ i dzZNB | £ Wd OHnAnmMo0® ¢KS RSOSE 2 LIV

library/node/44015> OA2ZRAOSNEAGE 2F U K&pin®Otudd i  a 2 dzy
Jenik, J. (1997). Anerooographic systems in the Hercynian and its conservatiorOpera Corcontic&0/S, pp.5§574.

Mts and their effects on biodiversityActa Universitatis  Tansley, A. G. (1935). The use and abuse of vegetational

WratislaviensisNo. 1950Prace Instytutu Geograficznego, concepts and terms.
Seria C. Meteorologia i Klimatologi& pp.%21. Ecology 16, pp.284307.

Langhammer, P. F., Bakarr, M. I., Bennun, L. A., Brooks, T. Mlhorp, J. H., Flotemersch, J. E., Delong, M. D., Casper, A. F.,
Clay, R. P., Darwall, W., De Silva, N., Edgar, G. J., Eken,G.,¢ K2 Y&X ad [/ o . lfflydeySs Cco:

Fishpool, L. D. C., da Fonseca, G. A. B., Foster, M. N., Knox, and Haase, C. S. (2010). Linking ecosystem services,
D. H., Matiku, P., Radford, E. A., Rodrigues, A. S. L.,
Salaman, P., Sechrest, W. and Tordoff, A. W. (2007).

PARKS VOL 20.2 NOVEMBER 2014



Crofts & Gordon 76

rehabilitation, and river hydrogeomorphologBioScience
60, pp.6%74.DOI: 10.1525/bi0.2010.60.1.11
United Nations Educational, Scientific and Cultural | . - . -
Organisation (UNESCO) (201®)idelines and Criteria for Unlte?g Ii\l?i(())ns I\?Ig‘g?ctllozggﬂa?ﬁengifgwcez}dr SCu]tL:)r/aI
. . & . P9 & & I . 1
bt A2yl t DS2LINL&E {SS1Ay3 Iga”ag{‘z'\}kgc%<ht%: OR e Sapsy

the Global Geoparks Network (GGNlaris: UNESCO. . ) Www.Lune co.org/new/en/nateral
sciences/environment/earttsciences/globalgeoparks/>

<http://www.globalgeopark.org/UploadFiles/2012_9 6/
GGN2010.pdf>

RESUMEN

El reconocimiento formal del componente de geodiversidad de las areas protegidas se dio en 2008 en las
Directrices revisadas de la UICN para la aplicacién de las categorias de manejo de las areas protegidas. Este
articulo defiende la importancia de esta adicion y demuestra la necesidad de la conservacion del patrimonio
geoldgico en las areas protegidas, tanto por derecho propio como por su valor mas amplio en el apoyo a la
biodiversidad y los servicios de los ecosistemas. El articulo resume algunas de las cuestiones claves que los
administradores de areas protegidas habran de abordar para garantizar que la geoconservacion se refleje
adecuadamente en el desarrollo y la gestion de &reas protegidas. Se ofrece orientacién preliminar sobre el
desarrollo de la geoconservacion en las areas protegidas y la pertinencia de las seis categorias de manejo.

RESUME

En 2008 | 6UICN a formell ement r ec on-versitédansigsaires ance de
protégées a travers la révision des Lignes directrices pour I'Application des Catégories de Gestion des Aires

prot ®g ®es. Cet article souligne | 6i mportance de cette
conservation du géo-patrimoine dans les aires protégées, a la fois pour sa valeur intrinséqueet pour son

importance plus vaste dans lapréservation de la biodiversité et des serviceséces y st ®mi que s . Léart
r®sume certaines questions ¢l ®s que | es gestionnaires

que la géaconservation est bien prise en compte dans le développement et la gestion des aires protégées. |l
fournit également une orientation préliminaire sur le développement de la géo -conservation dans les aires
prot ®g®es et | d6i mportance des six cat®gories de gestio
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ABSTRACT

We studied the effectiveness of protected area management within a Worldwide Fund for Nature (WWF)
priority place for conservation investment, located in the coastal areas of Kenya, Tanzania and
Mozambique. At least 473 sites in this region have completed Management Effectiveness Tracking Tool
(METT) assessments since 2003, often associated with Global Environment Facility (GEF) funded projects,
but also through work funded by other donors and WWF itself. We show that community managed reserves
score higher using the METT tool when compared with sites managed by the state forest agencies. We
situate this within the context of approaches to reserve management in Tanzania, where statemanaged
Forest Reserves have received little in terms of funding support and score lowest when compared with all
other management types in Tanzania. Further, we show that slightly higher average METT scores for sites
where WWF are working across Kenya, Tanzania and Mozambique, when compared with all other sites, are
most pronounced in elements of the METT tool relating to inputs, process and planning, and are not seen in
outputs or outcomes. We discuss the utility of the METT tool for organisations like WWF to evaluate their
impact in protected area management, including the issue of systematic bias in data recording (WWF
facilitation of assessments) and that more time may be required to see the outcomes and impacts from any

management improvements that have been achieved
Key words:Management Effectiveness Tracking Tool, coast, Kenya, Tanzania, Mozambique

INTRODUCTION protected area management. WWF has adopted the

A number of different tools have been developed to METT as a tool to measure its conservation outcomes
systematically assess protected area management across its programmes, through the monitoring of the
effectiveness. The most widdeleyiyeed P& the 6GhabgemBrOogramm
Effectiveness Tracking Tool &85 priviyTpiages forDinteivensions aourd tthe Iwprlgl n ,

2009), which was built upon the World Commission on (Burgess et al., 2014). It has also been used for global

Protected Areas (WCPA) framework for assessment of  reporting against the Convention on Biological Diversity

protected areas (Hockings et al., 2006). Operational in (CBD) Aichi Biodiversity Target 11 (Leverington et al.,

2003, it is now applied as a mandatory reporting 2010a, 2010b; Coad et al., 2013).

mechanism for all protected area projects funded by the

Global Environment Facility (GEF), the World Bank and One of the WWF priority places that forms a focus for
the Critical Ecosystem Partnership Fund (CEPF), and is their conservation efforts is 6¢
additionally used by other international agencies to track includes the globally important species endemism values

10.2305/IUCN.CH.2014.PARIO=2.KK.en PARKS VOL 20.2 NOVEMBER 2014
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Figure 1: WWF Coastal East Africa Global Initiative (GIBAegion and Priority Landscapes within Kenya, Tanzania and
Mozambique
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Participants at a workshop to introduce the METT in Tsavo East NatiBagk, Kenya © Equilibrium Research

of the Eastern Arc Mountains ecoregion (Burgess et al.,
2007), and the eastern African coastal forests ecoregion
(Burgess & Clarke, 2000), as well as components of the
miombo woodlands ecoregions, with their globally
important assemblages of large mammals (Olson et al.,
2001; Burgess et al.,, 2006). The Coastal East Africa
region includes marine and terrestrial elements,
although there are few marine sites included in the
dataset addressed for this paper. WWF has been working
in Coastal East Africa for many years, an element of this
work since the 1990s has been supporting the
development of state managed and community managed
conservation areas. There has been a wide application of
the METT tool in the region, often through the GEF and
WWF funded projects (some GEF funded projects are
also implemented by WWF in Kenya and Tanzania), but
also through other conservation projects with various
combinations of partners including state bodies and
other international NGOs. This dataset allows
preliminary analyses of the utility of this tool, within the
context of a regional conservation programme
coordinated through an international conservation NGO,
and within the setting of three different nations and a
number of different protected area management regimes.

This paper presents an analysis of protected area

management in the Coastal East Africa WWF priority

places within Eastern Africa, using data from all available

METT assessments from the countries of Tanzania,

Kenya and Mozambique. Specifically we investigate:

1. To what extent has the METT tool been applied in the
region?

2. How does protected area management, as measured
by the METT tool, vary with management type, both
in broad terms and in more detail for Tanzania?

Can we measure the impact of WWF presence or
absence in a protected area, as measured by the
METT tool, on improvements to protected area
management?

METHODS

Study location

The study area comprises a nested set of overlapping
regions (Figure 1): a) the country boundaries of
Tanzania, Kenya and Mozambique; b) the WWF Coastal
East Africa Global Initiative (CEA-GI) region which
comprises the coastal regions of these countries and aims
to cover the most critical biodiversity values within a
coherent region (WWF, 2008); and c) the WWF Priority
Landscapes for conservation activity within the broader
CEA-GI region (WWF, 2008).

Preparation of datasets

f METT assessment data : The METT tool (last
updated in 20079 consists of three datasheets: the
first contains information on protected area context
(e.g. legislation, ownership and governance),
protected area management inputs (e.g. budget and
staff numbers), and protected area objectives and
management activities. The second datasheet focuses
on protected area threats, and the third comprises a
series of 30 questions scored between 0 and 3 (four
ranks) and covers various elements of site
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management (Belakurov et al., 2009; Hockings et al.,
2006) covering the six components of the WCPA
framework: context, planning, inputs, process,
outputs and outcomes.

For this study we compiled all METT data from the
region from 2003 onwards, as collected by several
different agencies; NGOs such as WWEF, national
governments, GEF and CEPF funded projects etc. The
majority of the 473 assessed sites from this region
were associated with GEF project investments, with
over 150 sites assessed during a GEF project focused
on the Eastern Arc Mountains in Tanzania and an
additional c. 150 assessed during two different GEF
projects focused on coastal forests in Kenya and
Tanzania. The remaining sites were assessed by a
mixture of agencies and projects, including around
100 by WWEF itself. Across the set of sites where
WWEF is working, their staff have been present
together with either government or community
members when METT assessments were completed.
Across the sites where WWF is not working, but
METT assessments are available, there has been no
WWEF facilitation or involvement when the sheets
were completed. In our analysis we compare
protected areas where WWF has been working
against all other possible options for protected areas
combined, including state-only, other national
organisations, other international NGO involvement
and funding from international organisations. We
initially identified assessments for the region already
compiled in the January 2014 version of the Global
Database on Protected Area Management
Effectiveness (GD-PAME). From January to June
2014 we gathered new METT data from WWF
country contacts and other protected area managers
in the region. These new data were added to the GD
PAME from June to September 2014. The September
2014 version of the METT data from this database
was used for all analyses reported here. Where
possible, we linked METT assessment data to the
World Database on Protected Areas (WDPA) (June
2014 version), assigning a WDPA code to each
assessment, using the protected area name given in
the METT assessment. Where more than one METT
assessment had been completed for a protected area,
the most recent assessment was used in the analyses,
unless otherwise stated.

9 Spatial protected area data : We used boundary
data for protected areas in Tanzania, Kenya and
Mozambique from the June 2014 version of the
WDPA. The spatial location of assessed protected
areas was determined by linking the boundary data

PARKS VOL 20.2 NOVEMBER 2014

from the WDPA to the METT assessment data, by
WDPA code. Assessment data could then be analysed
by 1) Country, 2) CEAGI region, and 3) Priority
Landscape, using ArcGIS mapping software to extract
the protected areas within each of these three study
locations.

We identified those protected areas where WWF is
working through a process of contacting all project
managers in the region, and developed a list of their
intervention sites (protected areas) that was then
checked in terms of names and locations and linked
to the WDPA. As a number of sites where WWF is
working were not matched to the WDPA (due to the
lack of a polygon for the protected area in the WDPA
or possibly problems of matching names), the list of
WWEF intervention sites matched to the WDPA is only
around half of the sites where WWF is working in the
region. This list of sites where WWF is working was
then also used to develop a list of sites where WWF is
not working, which comprised all other sites in the
WDPA within the regions of interest. There are some
sites where WWF is not working that have the
involvement of other NGOs, but this number is small
compared with the number of sites with WWF
involvement.

DATA ANALYSES

Application of the METT tool within the study regions

For each of the three study areas we calculated the
percentage of protected areas (by both number of
protected areas and area coverage) that had conducted
METT assessments.

Analysis of METT scores

For each of the three study areas, we calculated the total

METT score as a percentage of the total possible score.

We then compared the average percentage METT score by:

1. Country (Tanzania, Kenya and Mozambique);

2. Protected area management type derived from the
data given in the METT assessments (central
government, local government, local communities,
and private/other where the management type was
too few in number to warrant a separate category);

3. WWF project presence or absence in a particular
protected area where there has been a METT
assessment.

We also calculated METT component scores, creating
average scores for questions pertaining to the six
different WCPA framework elements of management:

context, planning, inputs, process, outputs and

outcomes. We then compared average component scores
for protected areas with and without WWF projects.
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Figure 2: METT assessments by country within the GERegion
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Table 1: Numbers of sites included in the spatial analysis of METT scores within the three study areas: Country (Tanzania,
Kenya and Mozambique), CE&l region and Priority Landscape. For sites not held in the WDPA we have no additional
information on their location, so it is not possible to know how many sites fall within the CEA and Priority Landscape

boundaries

Number ofsites in WDPA

Number ofsites in WDPA that have been assessed
using METT (% of total)

Area of sites held in WDPAKmM?

Area covered by METT assessed sitésrin
(% of total)

Number ofsites assessed using METT not in WDPA

Totalnumber ofsites with MET &ssessments

Country CEA Priority
Landscape
1,076 457 216
222 (21%) 209 (46%) 112 (52%)
617,527 257,811 191,193
119,886 112,607 83,231
(19%) (44%) (44%)
251
473

RESULTS

Application of the METT tool

Overall 21 per cent of the protected areas held in the
WDPA for Tanzania, Kenya and Mozambique have been
assessed using METT, which represents 19 per cent of the
total area under protection (Figure 2 and Table 1). Of the
total METT assessments for the three countries, only 47
per cent are included in the WDPA. This difference in
numbers of sites where METT has been applied and sites
in the WDPA is largely due to the numerous community -
owned 6Village Land
Tanzani a, and communi ty
assessed in Kenya. These are sites that: a) may not
conform to the IUCN definition of a protected area, and
are therefore not added to the WDPA, or b) conform to
the IUCN protected area definition but no boundary or
attribute data has been provided to UNEP-WCMC by
government. The latter is often because clarity on
applying the new IUCN protected area definitions has
only recently been developed and many governments
have previously only been providing data to the WDPA
on state-managed protected areas.

Within the smaller area covered by the WWF broad
intervention area (CEA-GI), 46 per cent of the protected
areas held in the WDPA have been assessed using METT,
representing 44 per cent of the total area under
protection. For the Priority Landscapes targeted
intervention region, the percentage of protected areas
held in the WDPA that have been assessed using METT
rises to 52 per cent, or 44 per cent of the total area under
protection (Table 1).

Management of METT  -assessed sites

Half of the total number of assessments for protected
areas in the region reported that they were being
managed by national government at the time of
assessment (Figure 3). Assessments report that local
communities were managing the protected area in 16 per
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cent and 31 per cent of assessments in Kenya and
Tanzania respectively. Too few assessments have been
collected for Mozambique to provide a breakdown.

Analysis of average METT scores

1 Average scores by country : The mean percentage
METT score for protected areas in the countries of
Kenya, Tanzania and Mozambique for which spatial
data was available was 41.9 per cent (+SE 1.0, n =
217). Protected areas in Kenya achieved higher scores

thag Nsg 1) Lagzgnia (@4,05%eSE ¢4 gnd 41.4,+1.1

protected areas assessed in Mozambique to produce a
meaningful mean score. The average METT score for
the CEA-GI region was 41.8 per cent (+SE 1.0, n =
206). The average METT score for the Priority
Landscapes was 42.9 per cent (+SE 1.6, n = 111).

9 Average scores by management type : Within all
of the three study areas (Country, CEAGI and
Priority Landscapes), METT scores were higher for
community -managed sites than for government
managed sites (Figure 5). A KruskalWallis rank -sum
test conducted at t he
comparing mean percentage scores of central
government managed, local government managed
and community managed sites indicates that this
difference is significant (central government
managed sites mean percentage score =40.3 +SE 1.1
n=168, local government =40.3 *SE 2.5 n=19,
community managed =51.6 +SE 1.9 n=22;P2) = 19.1,
p<0.001). T u k #oc dest orHreBn ragnk s t
differences shows that the difference between
community and central government managed sites,
and difference between community and local
government managed sites, are significant at p<0.01

9 Average scores by Tanzania -specific reserve
types : To elaborate on this analysis, we were able to
access more detailed information on protected area

types in Tanzania, allowing the comparison of METT

spati al



parksjournal.com

www.iucn.org/parks 83

100% ————+"535+ 55—

2

% of METT Assessments

30% —

20% ——

10% -

Kenya KMozambique

19

]
90% —— — —
80% —— — —
70% —— — —
- N B
50% — —
40% .— A S

.

Tanzania

9

L |
I 2 Unknown

® Private/Other

= Community

B Local Government

m Central Government

All

Figure 3: Governance of METT assessed sites, by country (actual numbers of METT assessments are given by numbers in the

appropriate bar). Colours represent the various management types

70

) I I I I
0 . . :

Tanzania All

w ' w
(=3 =4 (=]

Mean % METT Score

s
=1

Kenya Mozambigque

Figure 4: Mean percentage METT scores by Country for sites
held in the WDPA. Error bars show standard error of the

80

70 —— mCountry T
mCEA

60

Priority Landscapes

w
o

Mean % METT Score
w 4.
o o

N
o

-
o

Community  Other/Unknown

Local
Government

Central
Government

Figure 5: Mean percentage METT scores by management

mean. Sample sizes per country: Kenya n=21; Mozambique type at Country, CE&l Region and Priority Landscape scale.

n=4; Tanzania n=192

scores between central government managed sites of
different types (Forest Reserves, Game Reserves and
National Parks), Local Authority Forest Reserves and
community managed sites (Village Land Forest
Reserves and Wildlife Management Areas) (Figure 6).
All sites with METT assessments for Tanzania were
used in this analysis. The central government
managed sites show a polarisation of METT scores,

Error bars show standard error of the mean

with National Parks and Game Reserves scoring
highest overall (National Parks n=7, mean percentage
score =67.0 +SE 5.0; Game Reserves n=5, mean
percentage score=65.8 *SE 8.4), and the Forest
Reserves scoring the lowest overall (n=192, mean
percentage score=37.4 +SE 0.9). This indicates that
t he broader grouping of
managed sites (Figure 5) effectively swamps the

PARKS VOL 20.2 NOVEMBER 2014

6cel



Knights et al. 84

80 - 120

70
100

I
I I
ational Pa: I I II
0

(Central Govt.)
Outputs

@
o

m Non-WWF site WWEF site

w
o

@

o

Mean % METT Score
w =
o o

3
Mean % METT Score
[~
o

b

o
&
o

Game Reserve
(Central Govt.)

Forest Reserve Community
(Local Authority)  Reserve [Village
Govt.): VLFR and
WMA

Forest Reserve
(Central Govt.)

~
o

Figure 6Breakdown of percentage METT scores by reserve Context  Planning  Inputs  Process Outcomes

type for all sites in Tanzania for which reserve type
information was available. Error bars show standard error
of the mean. VLFR: Village Land Forest Reserve, and WMA:

Wildlife Management Area

WWEF site

Figure 8: Mean percentage METT scores broken down by
WCPA framework components of management effectiveness
(Hockings et al., 2006), according to WWF site involvement
(using data from Tanzania, Mozambique and Kenya for sites
within the WDPA at the spatial level of the WWF GEA
region). Error bars show standard error of the mean
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(Figure 7), but this difference is not statistically

significant (Mann -Whitney U test of mean per cent

score ranks; WWF sites (n=31)= 44.4 per cent, non

WWEF site (n=175)= 41.3 per cent, W=2352, pns).

When METT scores within the CEA-GI spatial dataset

I comparing sites with and without WWF presence

within the CEA-GI region 1 are broken down by the

six components of management effectiveness, the

di fference i n scores i s grea
appropriateness and adequacybd
METT tool (planning, inputs and process) with the
exception of context (Figure 8; mean percentage
scores for context, WWF site =90.4 +SE3.8, non-
WWEF site = 96.0 £SE 1.3; planning, WWF site =51.8
+SE 3.4, non-WWF site = 46.6 +SE 1.4; inputs, WWF
site = 37.7 +SE 2.7, nonWWF site =31.9 +SE 1.3;
process, WWF site =40.8 +SE 2.7, nonWWF site =
38.7 +SE 1.2). MannWhitney U tests of difference in
mean percentage score ranks, between sites with and
without WWF presence, in each of the six
components of management effectiveness show a
statistically significant difference in the inputs
component only (WWF sites n=31, non-WWF sites
n=175, w = 2073, p < 0.
components (outputs and outcomes), sites with WWF

w e
(=] (=]

Mean % METT Score

N
o

Figure 7: Mean METT scores by WWF presence/absence (at
country, CEAGI Region and Priority Landscape scale). Error
bars show standard error of the mean

higher scoring reserve types due to the large number
of Forest Reserves. Communitymanaged sites still
score higher when compared with forest reserves
managed by central or local government (Village
Land Forest Reserves and Wildlife Management
Areas n=151, mean % score =51.9 *SE 1.0; Local
Authority Forest Reserves n=14, mean %
score=39.4+SE 3.4). Sample size limitations do not
allow statistical comparisons between these

05). F

categories.

Average scores by WWF presence or absence

Of the 95 sites where WWF works within the CEA-GI
region, 67 (71 per cent) have been assessed using the
METT tool, and 132 assessments have been
conducted. Overall, sites with WWF presence score
slightly higher than sites without WWF presence
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presence scored either slightly lower than sites where
WWF are not working or fractionally higher (Figure
8), but these differences are not statistically
significant (mean percentage scores for outputs,
WWEF site = 17.4 +SE 4.1, noaAWWF site =21.0 +SE
1.9; outcomes, WWF site =52.9 +SE 3.3, nonAWWF
site =52.8 +SE 1.4).
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DISCUSSION

This study compiled and analysed protected area METT
data for Tanzania, Kenya and Mozambique, investigating
protected area management by country, WWF CEAGI
region and WWF Priority Landscape. There has been a
wide application of the METT in the region, largely
through past GEF funded projects working with
government, and NGOs working together with
government and communities in the region. METT
application has been most frequent in the priority
landscapes/seascapes for WWF; 52 per cent of protected
areas in the CEAGI Priority Landscapes had been
assessed, compared to 46 per cent in the wider CEAGI
Region, and 21 per cent within Tanzania, Kenya and
Mozambique overall. There is a marked difference in the
application of METT between countries; numerous sites
have been assessed in Tanzania, some in Kenya, and very
few in Mozambique. Balancing this effort by increasing
the number of assessed sites in Mozambique and Kenya
would enhance the utility of the available METT data for
the region.

Analysis of METT scores show that sites managed by, or
in collaboration with, local communities, achieved higher
overall METT scores than Forest Reserves managed by
national or local government. These findings warrant

further analysis to investigate whether community
managed reserves are performing better than
government managed sites in certain elements of site
management (for instance management inputs, process,
outputs or outcomes), or over all facets of management.
In Tanzania the central and local government state-
managed forest reserves have received very little funding
support for decades, unless there has been a project
providing funding support. The main funder in recent
years has been the GEF and different NGOs, with WWF
support (often with GEF funding) to community reserves
being significant (Burgess et al., 2013).

A more detailed analysis within the Tanzanian coastal
forests shows that forest reserves run by local
communities (Village Land Forest Reserves) have higher
mean METT scores than those managed by the central
government Tanzania Forest Service and the forest
reserves managed by the local authorities, and that both
National Parks and Game Reserves score higher than all
types of forest reserves. In the coastal regions of
Tanzania, the central government devolved responsibility
for the management of all forest reserves to the districts
in the 1980s, but provided no funding, which has placed
severe restrictions on protected area management
planning, process and management actions (Burgess et
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al., 2013). Similar patterns have also been seen in the
Eastern Arc Mountains where village reserves and
private reserves score better than local authority or
central government managed forest reserves, and
proposed reserves score the worst (Madoffe et al., 2005).
This may be a general pattern and is worth further
exploration and analysis within the region.

Because the METT tool has been widely applied in the
CEA-GI region it has the potential to be a useful impact
evaluation tool for all protected area managers and their
supporters in the region. We found slightly higher METT
scores in sites that had WWF presence than those that
did not, although these differences were not statistically
significant. WWF staff have facilitated the completion of
the METT questionnaires in many cases, which may have
led to a systematic bias in the data. In addition, the
differences in scores may reflect a choice by WWF to
work in areas that already had basic management
structures in place. There may be a positive impact of
WWEF support, but to truly understand the impacts of
WWEF involvement on protected area management,
baseline and time series data (repeat METT assessments
over a number of years) are required, and the quality and
objectivity of the assessment process should be
considered (i.e. where possible assessments should be
carried out with a range of stakeholders, including PA
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managers, local government and local community
representatives). Time-series analysis and the ability to
gather consistent data to track management over time is
one of the key functions, and a central original intention,
of the METT tool. Currently, time -series analyses are not
possible due to the limited number of repeat
assessments. The utility of the METT for organisations
like WWF to measure their impacts will improve as the
size of the dataset increases and more repeat
assessments become available.

The slightly higher scores in sites supported by WWF are
skewed in favour of the design side of protected area
management (planning, inputs and process). On the
results side, there are marginally negative results for
outputs and almost neutral ones for outcomes. It should
be noted that the METT as an evaluation tool is less
strong on evaluating t he
management effectiveness, and was not really designed
as an outcomes measurement tool. For WWF and other
conservation organisations, their interventions and
investments in protected areas have been biased towards
the design side, with most resources available in the early
stages of projects (Burgess, pers obs.). Continuing to
assess changes in management over time would allow
managers and funders to track how different elements of
protected area management change, and investigate how
long it takes (if at all) for changes in protected area
inputs and planning to result in positive conservation
outcomes.

In the future, there is a need to assess the relationship
between METT scores and conservation outcomes as
measured using independent datasets. Suitable data
could come from analysis of forest cover changes over
time, or species population trends, within and outside
protected areas. The purpose of such analyses would be
to assess whether improved management of different
reserves has prevented the loss of forest cover and
species. Data available for this exercise include the forest
change data from the University of Maryland together
with the World Resources Institute and Google (Hansen
et al.,, 2013). Similarly, it should be possible to get
relevant species data, at least for the larger mammals in
some of the savannah parks. We expect further use of
METT data with biodiversity data to enhance our
understanding of the links between protected area
management and conservation impact in East Africa.

ENDNOTE

!See: assets.panda.org/downloads/
mett2_final_version_july_2007.pdf

6del



parksjournal.com

www.iucn.org/parks 87

ABOUT THE AUTHORS

Kathryn Knights is a consultant with Protected Area
Solutions. Her research interests are centred on the
effectiveness of protected area management and the
sustainable use of wild food resources.

Ivon Cuadros is a junior consultant with Protected
Area Solutions, and an MSC student at the Technische
Universitat Miinchen. Her research interests are centred
on monitoring the effectiveness and management of
protected areas.

Camilo Zamora is a junior consultant with Protected
Area Solutions, and an MSC student at the Technische
Universitat Minchen. His research interests are focused
on the design and establishment of marine protected
areas, and their effectiveness in biological conservation.

Lauren Coad is a member of the Forest Governance
Group at the University of Oxford, and the WCPA, and a

consultant with Protected Area Solutions. Her research

focuses on the effectiveness of protected area
management and the impacts, and potential

management, of the wild meat trade in Central Africa

and South East Asia.

Fiona Leverington is a Director of Protected Area
Solutions and an adjunct senior fellow at the University
of Queensland (UQ). Together with Marc Hockings, she
led the project investigating the global picture of
management effectiveness at UQ between 2006 and

2010. Her research interests also include reserve
planning, management planning and community
relations.

Marc Hockings is Professor and Program Director in
the School of Geography, Planning and Environmental
Management at the University of Queensland. His
research covers broad aspects of protected area
management with a focus on management effectiveness.
Marc is Vice-Chair for Science for WCPA and a member

of the Commi ssionbs Executive
Bri an O 6 C Maraelo rGongalves de Lima ,
Naomi Kingston and Fiona Danks work in the

Science and Protected Areas programmes at UNEP
WCMC where they are involved in various kinds of
spatial analysis and protected areas work.

Isaac Malugu
P. J. Stephenson
Switzerland and are supporting conservation actions on
the ground and looking at how to measure impacts at the
protected area and regional scales.

, Peter Scheren , Elizabeth Ngoye and
work for WWF in Eastern Africa and

Neil D. Burgess runs the UNEP-WCMC Science
Programme and has been involved with GEF and WWF
projects in the Eastern African region for many years,
working together with government agencies and
communities.

REFERENCES

Belokurov, A., Besancon, C., Burgess, N.D., Dudley, N.,
Hockings, N., Leverington, F., MacKinnon Pdyese, H.,
Stolton, S. and Whitten, T. (2009). New resources for
assessing the Effectiveness of Management in Protected
Areasq a requirement of the CBD programme of work on
protected areasOryx43: 14.

Burgess, N.D. and Clarke, G.P. (eds.) (20D89. Coastal
Forests of Eastern AfricalUCN Forest Conservation
Programme, Gland and Cambridge: pp3b.

Burgess, N.D., Butynski, T.M., Cordeiro, N.J., Doggart, N.,
Fjeldsa, J., Howell, K., Kilahama, F., Loader, S.P., Lovett,
J.C., Mbilinyi, B., Menegon, M., Moyer, D., Nashanda, E.,
Perkin, A., Stanley, W. and Stuart, S. (2007). The biological
importance of the Eastern Arc mountains of Tanzania and
KenyaBiological Conservatidt34: 209¢231.

.dz2NBESaasxs bos5dx 5Q! YAO2 | fSasz
(2006). Factoring species, nepecies values and threats
into biodiversity prioritysetting across the ecoregions of
Africa and its islandsBiological Conservatioh27: 383
401.

Burgess, N.D., Danks, F., Gongalves de Lima, M., Kingston, N.,
Blythe, S., Tompkins, I., Coad, L., Leverington, L., Cuadros,
I, Zamora, C. and Hockings, M. (201Rjotected Area
Management Effectiveness in WWF Global Priority Places
UNEPWCMC, Cambridge, UK.

Burgess, N.D., Malugu, I., Kinyau, N., Sumbi, P., Kijazi, A.,
Komba, R., Harrison, P., Lazier, J., Williams, A. and
Mbwambo, Z. (2013). How are coastal Forests being
protected? The coastal forest reserve network and its
managementThe Arc Journ@8: 1214.

Coad, L., Leverington, F., Burgess, N. Cuadros, |., Geldmann, J.,
Marthews, T., Mee, J., Nolte, C., Sikemann, S.,
Vansteelant, N., Zamora, C., Zimsky, M. and Hockings, M.
(2013). Progress towards the CBD Protected Areas
Management Effectiveness TargetARKS9.1

Dudley, N. and Stolton, S., (eds.) (200Bjotected area
management effectiveness: METNORAD, Oslo.

Hansen, M.C., Potapov, P.V., Moore, R., Hancher, M.,

Turubanova, S.A., Tyukavina, A., Thau, D., Stehman, S.V,,

Goetz, S.J., Loveland, T.R., Kommareddy, A., Egorov, A.,

Chini, L., Justice, C.O. and Townshend, J.R.G. (2013). High

R@gl%qﬂi.G(Iopaé E{Iz_ips of 218entury Forest Cover

Change. Science 342 (15 November): 8%83. Data

available online from: http://

earthenginepartners.appspot.com/scien@®13-globat
forest.

Hockings, M., Stolton, S., Leverington, F., Dudley, N. and
Courrau, J. (2006Evaluating Effectiveness: A framework
for assessing management effectiveness of protected
areas Second edition. IUCN, Gland, Switzerland and
Cambridge, UK.

Leverington, F., Costa, K., Courrau, J., Pavese, H., Nolte, C.,
Marr, M., Coad, L., Burgess, N.D., Bomhard, H. and
Hockings, M. (2010a). Management effectiveness
evaluation in protected areas: a global stud$econd
edition. University of Queensland, IUCM/CPA, TNC,
WWEF, St. Lucia, Queensland.

PARKS VOL 20.2 NOVEMBER 2014

wWo



Knights et al. 88

Leverington, F., Costa, K., Pavese, H., Lisle, A. and M. Itoua, I., Strand, H.E., Morrison, J.C., Loucks, C.J., Allnutt,
Hockings, M. (2010b). A global analysis of protected area  T.F., Ricketts, T.H., Kura, Y., Lamoreux, J.F., Wettengel,

management effectivenes€nvironmental Management W.W., Hedao, P. and Kassem, K.R. (2001). Terrestrial

46: 685- 698. ecoregions of the world: A new map of life on Earth.
Madoffe, S., Munishi, P. and Burgess, N. (20B®w well Bioscienc&1:933938.

managed are the Eastern Arc Mountain Forests®e Arc ~ WWF (2008).WWF Global Programme Framework, 2008

Journall9: 2223. 2020 WWF International, Gland, Switzerland.

Olson, D. M., Dinerstein, E., Wikramanayake, E.D., Burgess,
N.D., Powell, G.V.N., Underwood, E.C., D'Amico, J.A.,

RESUMEN

Examinamos la eficacia de la gestion de areas protegidas en un lugar prioritario del Fondo Mundial para la
Naturaleza (WWF) para inversiones de conservacion, situado en las zonas costeras de Kenia, Tanzania y
Mozambique. Al menos 473 sitios de esta region han completado evaluaciones para monitorear la eficacia
de la gestion (Management Effectiveness Tracking ToolMETT) desde 2003, a menudo relacionadas con
proyectos financiados por el Fondo para el Medio Ambiente Mundial (FMAM), aunque también mediando
proyectos financiados por otros donantes y por el propio WWF. Demostramos que las reservas forestales
gestionadas por la comunidad obtuvieron una puntuacién mas alta con la herramienta METT en
comparacion con los sitios gestionados por los organismos forestales estatales. Situamos esto dentro del
contexto de enfoques basados en la gestién de las reservas forestales en Tanzania, donde las reservas
administradas por el Estado han recibido poco en términos de apoyo financiero y obtuvieron la puntuacion
mas baja con respecto a todos los demas tipos de gestion en Tanzania. Demostramos, asimismo, que los
puntajes de METT, ligeramente mas altos en promedio para los sitios donde WWF esta trabajando en
Kenia, Tanzania y Mozambique, en comparacion con todos los demas sitios, son mas acusad@n los
elementos de la herramienta METT en términos de insumaos, procesos y planificacion, y no asi en términos
de productos o resultados. Debatimos la utilidad de la herramienta METT para organizaciones como WWF
para evaluar su impacto en la gestion de areas protegidas, incluido el sesgo sistematico en el registro de
datos (evaluaciones facilitadas por WWF) y la posibilidad de que se necesite mas tiempo para determinar
los resultados e impactos de las mejoras logradas en materia de gestion.

RESUME

Nous avons ®tudi ® | " efficacit® de | a gestion des aires
prioritaire pour le Fonds mondial pour la nature (WWF), située dans les régions cétiéres du Kenya, de la

Tanzanie et du Mozambique. Depuis 2003, au moins 473 sites dans cette région ont complété des
®valuations dobéefficaci t ®,delgfficacitéade |a gestion (Management de sur vei | |
Effectiveness Tracking Tool- METT), souvent associées aux projets financés par le Fonds pour

" environnement mondi al (FEM) ainsi gudaux travaux fin
WWF. Nous montrons que selon les mesures de l'outil METT, les réserves gérées par les communautés

obtiennent de meilleurs résultats que les sites gérés par les organismes forestiers de I'Etat. On doit tenir

compte ici de la politiqgue de gestion des réserves en Tanzanie, ou des réserves forestiéres gérées par I'Etat

recoivent trés peu de soutien financier et obtiennent les résultats les moins élevés parmi toutes lesnodes de

gestion en Tanzanie. En outre, nous montrons que les scores METT légérement plus élevés que la moyenne

obtenus par les sites ou travaille le WWF au Kenya, en Tanzanie et au Mozambique, sont les plus prononcés

pour les indicateurs liées aux intrants, a la gestion des processus et a la planification, que pour celles

relatives aux sorties ou aux résultats. Nous examinons l'utilité de l'outil METT pour des organisations telle

l e WWF dans | 6®valuation de | eur impact sur | a gestion
du biais systématique dans I'enregistrement des données (les évaluations étant menées par le WWF) et du
fait quoéil faudrait plus de temps pour voir |l es r®sult
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ABSTRACT

The Global Conservation Fund (GCF) is a global programme intended to address the problems associated
with protected areas that lack sufficient resources to function effectively. In operation since 2001, GCF has
built a global portfolio of over 65 protected area investments linked to a comprehensive integrated data set
on protected area management effectiveness and conservation outcomes. With data collected over the last
six years (2008-2013), this paper attempts to answer two questions: 1) What is the relationship between
conservation investments and the enabling conditions needed to achieve conservation outcomes? 2) Does
stable funding correlate with a stable or improving deforestation rate? Results from analysis of this data
suggest that regular, sustained investment in protected area management resulted in a statistically
significant decline in deforestation rates in and around these protected areas. Additionally, we find that
higher scores on management effectiveness were associated with lower deforestation rates. This suggests
that monitoring the enabling conditions for effective protected area management provides a reasonable
proxy for conservation outcomes as measured by changes in deforestation rates. These results make a
compelling argument that Conservation Trust Funds are valuable tools to help protected areas deliver on
their objectives and contribute to global conservation targets.

Key words:Global Conservation Fund, protected area investments, conservation outcomes, deforestation

INTRODUCTION

The lack of long-term investment in conservation has
historically been a key limitation to the effective
management of protected areas and the success of
conservation interventions (CFA, 2003). Due to the
nature of the conservation process, which is a longterm
endeavour that often requires social change,
improvements to civil society, and capacity building,
conservation goals often cannot be fully achieved by
short-term grants alone (Ferraro, 2001) in the typical
grant-making cycle of 2-5 years. This inherent limitation
of traditional grant financing mechanisms has led to the
emergence of Conservation Trust Funds (CTFs).

At their core, Conservation Trust Funds are long-term
financing mechanisms which provide grants to
conservation projects. These institutions are structured
in a variety of ways, from sinking funds to endowments;

and directly invest in protected areas, indigenous- and
community -conserved areas, and other conservation
programmes. Despite this variability, their goal is usually
the same: to provide sustainable financing for the
conservation of nature.

Since the 1990s, when the first CTFs were established,
the number has grown to encompass over 70 worldwide

(Mathias & Victurine, 2012). In a review of 36 CTFs,

Mathias and Victurine (2012) reported that US$672

million were under management. However, despite the

growth in CTFs, donors and governments remain

sceptical of the appropriateness and impact of CTFs
(Bladon et al., 2014; CFA, 2013; GEF, 1998).

One of the concerns of donors and governments is the
degree to which investments from CTFs have resulted in
tangible impacts on biodiversity. Adams and Victurine

10.2305/IUCN.CH.2014.PARX=2.CB.en
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In Madagascar, remnant forests provide the last refuge for threatened endemic species and protect the headwaters of
watersheds important for the production of subsistence crops. However protected areas alone cannot ensure healthy
ecosystems © Conservation International/photo by Curan Bonham

(2011) have noted that, in addition to the primary
benefits of CTFs (namely, a regular and reliable source of
funding to cover recurrent protected area management
costs), a number of important secondary benefits become
apparent over time. These include increased continuity
in project management and community engagement,
sustained investment in rural communities that can lead
to increased employment and human development
benefits, and the building of civil society institutions that
can develop strategic partnerships, attract new sources of
investment, and expand their financial and project
management expertise to have impacts in other areas of
importance to local communities.

Nevertheless, CTFs have historically put less emphasis
on measuring impact and evaluating their contribution to
maintaining biodiversity (Spergel & Taieb, 2008) or
other potential outcomes. Without proper verification of
the impacts resulting from CTF investments, further
financial support may be at risk. Recently, there has been
an increasing interest in biodiversity monitoring by
CTFs, but substantial evidence of their effectiveness is
still largely anecdotal in the absence of detailed studies of
their effectiveness (Spergel & Mikitin, 2013; RedLAC,
2012; Adams & Victurine, 2011).

PARKS VOL 20.2 NOVEMBER 2014

Despite the nascent data collection efforts by CTFs, one
global portfolio of CTFs in particular provides a case in
which substantial impact data already exist. The Global
Conservation Fund (GCF) was established in 2001 by a
10-year US$ 100 million grant from the Gordon and
Betty Moore Foundation (GBMF) to Conservation
International (Cl) to support the establishment and
sustainable financing of protected areas. The GBMF
grant to GCF has enabled GCF to become a leading global
source of technical expertise for designing CTFs. It has
also allowed it to compile one of the most comprehensive
integrated global data sets on protected area
management effectiveness and conservation outcomes.

Most GCF protected area investments target the
establishment of a sustainable financing mechanism as
their ultimate outcome, and, because GCF frequently
supported the recurrent management costs of these
protected areas at a level similar to that provided by the
investment returns of the CTFs that are eventually
established, GCFb6s data set
and conservation outcomes can serve as a proxy of CTF
effectiveness. Additionally, GCF continues to collect
monitoring data on conservation outcomes after CTFs
are established, and some of this data is incorporated
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Sufficient Financing

Effective
Protected Area
Management

Conservation
Outcomes

into the analysis below while additional data will be used
in a forthcoming publication.

With data collected over the last six years (2008-2013),
this paper attempts to answer two key questions: 1) What
is the relationship between conservation investments and
the enabling conditions needed to achieve conservation
outcomes? 2) Does stable funding (i.e. regular GCF
contributions or CTF support) correlate with a stable or
improving deforestation rate?

THE CASE OF GCF

GCF is a global programme intended to address the
problems associated with protected areas (both newly
created and long-established) that lack sufficient funding
to function effectively. GCF invests in projects developed
by other international and national NGOs in addition to
projects developed or implemented by CI, while also
providing technical assistance and leading the design and
establishment of CTFs for each protected area project in
the portfolio. GCF allocated most long-term financing
(LTF) funds to be used as capital for endowments to
finance the long-term management of protected areas in
GCFdés portfolio, but GCF h
strategic land purchases, contributions to debt for nature
swaps, and payments for environmental services (PES).
GCF has established 18 protected area endowments in 16
countries supporting at least 34 protected areas, and coe
financed five US Government debt-for-nature swaps. By
early 2014, GCF had 10 LTF transactions remaining in its
original pipeline to be concluded before the end of 2015,
while also developing new projects in additional
geographic regions.

GCF was created with a focus on the creation and
expansion of protected areas in the biodiversity hotspots,
high-biodiversity wilderness areas, and key marine areas.
Project selection favoured proposals seeking deep
engagement with communities living in and around

protected areas and with the potential to generate

Effective Fund
Management

Figure 1. GCF impact pathway

multiple benefits for biodiversity, ecosystem services and
human wellbeing. The resulting portfolio includes

diverse intervention styles ranging from government -

sponsored protected areas

community conserved territories and areas (ICCAs) and
from privately -managed nature reserves to areas
protected with voluntary conservation agreements.

Ultimately, GCF investments were approximately evenly
split by area between forest and marine ecosystems.
Generally, GCF support began with a scoping/planning

exercise to determine the potential for the establishment

of a new or expanded protected area, continued to
protected area establishment, implementation, and

improved management phase, and concluded with the
development of a sustainable financing mechanism to
support the continuation of these efforts in perpetuity.

As of 30 June 2013, GCF had awarded grants with GBMF
funding totalling US$ 30 million for preparatory and
stat-up (6i mpl ementationd)
for 26 LTF grants (mostly contributions to capitalise the
endowments of conservation
investments (both implementation and LTF funds)

a sinclade §8$ 1& milliom doa Afrecal and. Mddagdscan US$

20 million for Asia and the Pacific, and US$ 35 million
for the Americas
combined total of US$ 65 million in grants for
implementation and LTF (as of 30 June 2013), US$ 35
million were invested in CI biodiversity hotspots, US$ 17
million were invested in high -biodiversity wilderness
areas, and US$ 13 million was invested in Important
Marine Regions (Wells
have financed the protection of over 80 million hectares
of new protected areas.

Although a simplification of more complex and context -
specific processes, a
illustrated in Figure 1. Effectively managed long-term
financing mechanisms (CTFs) with appropriate levels of
capitalisation provide the enabling conditions for the

f
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Aerial view of Sovi Basin, 20,700 hectare of pristine forest and river habitat © Conservation International/photo by Haroldo

Castro

generation of regular financial resources (whether
through investment returns or other means) to support
protected areas. Once generated these financial resources
enable the maintenance and continuity of the
institutional and physical structures needed for effective
management of protected areas (including staff,
infrastructure, community benefits programmes, etc.).
Effective management of the protected area in turn
supports the delivery of conservation outcomes.

Funding can be provided to the management of a site,
but if there is no effective management of these funds
they are at risk of not having an impact (Bruner et al.,
2004). Until the time at which a CTF is established and
operational, GCF functions as a de facto CTF for each
protected area in its portfolio, providing regular funding
to support core management costs at approximately the
same level as the CTFs to be established at a later time.
However, effective management of funds is not by itself
sufficient to improve site management, if funds are not
deployed appropriately. Effective management requires
sufficient resources to enable, inter alia, development of
the management team, onthe-ground patrols,
engagement plans with local communities who may
affect the site, and the possible direct payment or other
incentives to encourage stewardship by local
communities. Providing sufficient, stable, and targeted
funding to a protected area creates the conditions needed
for effective management of the protected area, which in
turn  facilitates the achievement of identified
conservation outcomes.

PARKS VOL 20.2 NOVEMBER 2014

METHODS

In order to effectively assess the performance of GCF
supported protected areas, CTFs and the relationship
between them, GCF established a monitoring and
evaluation framework that all projects participate in. The
GCF monitoring framework is built upon two core
principles: generation of sufficient financing and
maintenance/improvement of biological status at site -
level. For each of these core principles, GCF measures
outcome metrics and the enabling conditions that
underlie the achievement of those outcomes. The overall
metric of success for
investments is a combination of two types of outcomes:
financial and biological; and two types of enabling
conditions: site level (protected area management
effectiveness) and fund level (fund management
effectiveness). These four pillars are core to the GCF
model of support to protected areas and accordingly our
monitoring structure is built around them.

OUTCOMES

Financial outcomes are measured annually through
investment performance. The annualised investment
return of each established CTF was tracked quarterly and
summarised annually from 2008 -2013 via investment

reports provided by weach

These data were verified t
reporting requirements for long -term financing
mechanisms, which include regular submission of

investment reports, a narrative report on the state of the

GCFos

por

fundos
hrough
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fundos financi al
related to disbursement of grants. To enhance our
understanding of the flow of financial support to
protected areas, we have also collected estimates of
financial support from non -GCF sources.

The primary indicator of the biological status of sites is
the rate of loss of natural habitats, and among those
forested sites, specifically deforestation. Using the extent
and rate of loss of natural habitat as an indicator for
biodiversity, is a product of three assumptions related to
species:

1. that many globally threatened species are primarily
threatened by habitat loss (deforestation);

2. that the globally threatened species GCF s
concerned with at a site are forest obligates (are
restricted to forest habitat);

3. that globally threatened species need viable habitat
in order to persist, and measuring the area of
primary habitat remaining provides a proxy for the
potential area of occupancy for a given species.

Two-date change detection analyses over three time
periods were conducted for all terrestrial sites using
Conservation
mapping methodology (Conservation International,
2014). Time periods of analysis were chosen to represent
three distinct periods that approximately track the course

of a GCF investment: 19902005 (baseline, pre-GCF
investment), 2000 -2005 (transition, initial GCF
investment), and 2005-2010 (post-GCF investment).
These time periods allow us to track forest cover change
and assess the effect of GCF investment on forest change
trends. Additionally, a 20 -km buffer zone surrounding
each site was assessed for deforestation. Any
neighbouring protected areas in bordering countries
were excluded from the buffer zones. This allows a
contextual comparison of the set of sites as well as of the
entire portfolio.

Deforestation estimates were based on Landsat image
analysis, the image source chosen for its necost
availability and high quality for monitoring
deforestation. The spatial resolution of the imagery is 30
m, and final products are filtered to a minimum -mapping
unit of one hectare. When interpreting the spectral data
in the images, only areas believed to be mature, natural
forest were included in the forest class. Secondary forest
fallows and plantations were considered non-forest.
Secondary forests older than approximately 15 years can
appear similar to mature forest, and thus any such areas
may be included in the forest class. Selectively logged
forest that leaves a mostly closedcanopy remains in the
forest class, and thus deforestation in this study refers to

manage mentclear-atting eventshoé primarynférestr and secamdary

forest (15 years or older) greater than one hectare in size.

Images were ccregistered to an error of less than one
pixel to minimise the potential for erroneous changes
estimated caused by image shifts over time period.
Supervised classification was done using maximum:
likelihood or decision -tree algorithms, both of which
produce similar results when carefully applied, with the
latter being more efficient. Two dates of images were
classified in a single process in order to directly estimate
change, rather than comparing classification results of
individual dates. This was first done for the 1990 to 2000
period, then the 2000 to 2005 and finally the 2005 to
2010 periods, with the final results combined in a GIS.
Each time period actually may vary by plus or minus two
years, as cloudfree images in many sites are scarce. For
some sites with images that were especially cloud
contaminated, multiple images of each date were used
and the results merged. The average cloud cover among
all sites and dates is less than 10 per cent. While
validation was not done for these particular
classifications, it has been done for several nationatlevel
assessments, with accuracies for the estimation of forest

International écsover Eeltngac'?)r%igténﬂg/ ove?j §2fp8r rc&é(éoﬂsterbaﬂdﬁ

International, 2014).

ENABLING CONDITIONS

While outcomes indicators such as deforestation and
investment performance, as discussed above, apply to the
impact of GCF investment, management effectiveness
indicators assess the conditions on site which should be
met in order to achieve those positive outcomes.
Management effectiveness indicators were collected
annually from 2008 -2013 for each site in the GCF
portfolio with the assistance of project managers,

protected area managers, and others who were
knowledgeable about each site. These indicators are
based on a modified form of the Management
Effectiveness Tracking Tool (METT) developed by the
World Bank/WWEF Alliance (Stolton et al., 2007). The

data for these indicators are periodically verified through

site visits by GCF staff. The protected areas management
effectiveness indicators describe the current state of
management at the sites in the GCF portfolio and can be
compared across six years. These 24 indicators are
organised around five themes: Legal Recognition,
Governance, Management Plans, Minimum Resources,
and Research and Knowledge. Specific indicators include
questions related to the following topics: gazettement,
land tenure, staff capacity, reporting, local input,

stakeholder engagement, management plan
implementation, species action plans, education and
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Table 1. Sample descriptives of mean annual deforestation rate inside protected areas and buffer zones-tessitg) for

equality of means
Mean

Standard t df P

Deviation

Paired ttests

In Site
19902000
20052010

20-km buffer zone
19902000
20052010

*significant at p<.05
**significant at p<.01

awareness, monitoring and evaluation, financial plans,
business plans, periodic review, biodiversity targets,
adequate staff, appropriate budget, minimum

infrastructure, boundary demarcation, biodiversity

research, and socioeconomic research (Conservation
International, 2008).

At the time when GCF was created, widelyaccepted
monitoring tools to measure the management
effectiveness of CTFs were not available. Using a
definition of CTFs as an efficient, effective and durable
long-term financing mechanism, GCF developed
indicators to assess CTF management effectiveness.
Based on accepted O6best
indicators measure credible and transparent operational
procedures, effective checks and balances within decision
-making processes, appropriate asset management, and a
governance structure representing a variety of sectors
(government, NGOs, business, academia, community).
Fund management effectiveness data were collected
annually from 2008 -2013 through a self-reported survey
instrument designed by the GCF and completed by CTF
managers. The data provided through this assessment
are verified by GCF staff through meetings to discuss any
year-to-year inconsistencies. The fund management
effectiveness indicators describe the performance of
funds based on two themes: Governance and Financial
Management. These 19 indicators include questions
concerning the following topics: operational procedures,
stakeholder participation, composition of board,
government support, fund leadership/management, flow
of funds, communication, reporting, fund learning,
external audits, administrative costs, strategic planning,

investment policy, financial management, financial
capacity, financial returns, sufficient finances, and
financial plan implementation (Conservation

International, 2008).
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RESULTS

This report presents six years (2008-2013) of
management effectiveness data for 65 actively monitored
sites in the GCF portfolio. Additionally, data are provided
about the biological status of these sites (visa-vis
analysis of deforestation rates). The report also examines
data on enabling conditions (fund effectiveness) for 15 of
the funds to which GCF has disbursed longterm
financing and funding rates (annual budget allocations)
to all 65 sites actively monitored.

Biological outcomes
A paired samples ttest was conducted to examine

p rwhetheri theses was & wsignificahT Hifferencet bHetweee

deforestation rates both inside GCF supported sites and
within a 20 -km buffer area surrounding the site during
the baseline period pre-GCF investment (1990-2000)
and during the period after GCF investment (2005 -
2010). The test presented in table 1 revealed a
statistically significant difference in deforestation rates
before and after investment, both inside sites (t2=-2.12,
dfs= 52, p* <.05) and within the 20 -km buffer zone
around the sites (t= -0.49, df= 51, p <.000).
Deforestation rates inside sites during the period from
1990-2000 (M 5=0.58 per cent, SD6=1.20 per cent) were
lower than deforestation rates in the buffer during the
same period (M= 1.30 per cent, SD= 1.53 per cent) and
decreased significantly after GCF investment, (in site,
M=0.22 per cent, SD= 0.52 per cent vs. in buffer,
M=0.42 per cent, SD= 0.52 per cent). These results
suggest that GCF investment had a measurable effect on
reducing deforestation rates in protected areas as well as
their buffer zones. Specifically, our results suggest that
when GCF investment is present, not only does the
annual rate of deforestation within protected areas
decrease, but also the annual deforestation rate within
the 20-km buffer zone decreases.
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Table 2. GCF Summary Financial Outcomes as of 30 June 2013

Total GCF Contribution Total Funds

Total Fund

Average Estimated Future

to CTFs* Leveraged from  Capitalsation of GCF Annual Average Annual
Non-GCF supported CTFs* Return on Disbursement**
sources* Investment
USs31.1M US$115.1M USh146.2M 5.30% ust 7.3M

* includes CTFs only and other GCF deals such as debt for nature swaps

** assumes an annual spend down of no more thgrebcentof principel

6000 -+

5000 -

4000 - >3,835

{Thousands)

3000 -

usD

2000 ~

1000 -
S0

1990-2000 2000-2005

- 1.40%
>4,942 - 1.20% 2
e
- 1.00% &
©
-
- 0.80% ¢
L2
- 0.60% & mmmFunding
®
- 0.40% % Site
2 Deforestation
- 0.20% & Buffer
Deforestation
- 0.00%
2005-2010

Figure 2 Funding levels and annualised deforestation rates for 65 GCF supported sites over three time periods

Financial outcomes

The average size of GCFO&s
million dollars, and the average size of the resulting
endowments (including contributions from other
sources) i s around uss 7
range in size from around US$ 750,000 for each of two
endowments that benefit very small private or
community managed PAs in Peru and Colombia and that
were matched roughly 1:1 by other donors (meaning that
the total capital of these endowments is around US$ 1.5
million) 7, to the largest five GCF LTF grants which were
for around US$ 3 million each and leveraged
contributions from other donors of between 1.5 and 50
ti mes the amount of GCFo&s
that the size of those endowments ranges from US$ 5
million to more than US$ 50 million). 8

GCF has calculated that its CTF investments alone have
leveraged a total of US$ 115.1 million in funding for

protected areas from other donors through June 2013

(Wells & Spergel, 2014).

By contrast, GCFo6s
preparation and start-up grants) had a greater range in
size, from US$ 25,000 to US$ 2 million, including seven

i mpl e me n3upperi daflowsy raa similar

such grants for over US$ 1 million each, although

L TiReragd fnliihgStor ithese JinthirhentdtiGndgfahts WaS $

not recorded. The first of these grants were disbursed in
2002 and average annual outlays between 2002 and

Mboh3l werd Bpproxif&dlyUss 760060, F@dre2Nshofvs

the relationship between total funding levels and
annualised deforestation rates in the portfolio during
three five-year periods. This figure indicates that at a
portfolio level, increased financial support to protected
areas corresponds with a subsequent decrease in
annualised deforestation rates. The relationship between
funding and deforestation rate inside the site was
evaluated using a linear regression model. A regression

Lwa§ perfofinBd Hetlvebi fothl fuRdind dRe deforbstaion

rate, as continuous variables. This regression had a
negative slope (i.e. higher levels of funding, lower
deforestation rate), although it was not significant at the
0.05 level. Although this data set does not demonstrate a
causal relationship between funding levels and
deforestation rates, a time-series analysis (Figure 2)
provides preliminary evidence that increased financial
treind ein
deforestation in site and in the 20-km buffer zone
surrounding sites.
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Figure 3. Evolution of management effectiveness scores from 20083

Note: Dark blue bars on left correspond to mean annual fund management effectiveness scores averaged across all funds, light
blue bars on right refer to mean annual protected area management effectiveness scores averaged across all sites. The maximum
score possible for both the Fund Management Effectiveness and the Protected Area Management Effectiveness Survey is 50.
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Management effectiveness

In order to further explore the relationship between the
el ements of GCF6b6s
change in management effectiveness both at the fund
and the protected area level over six years. Since the
inception of management effectiveness monitoring in
2008 average management effectiveness scores have
steadily increased, as might be expected with a regular
stream of funding for management costs. As protected
area management effectiveness scores increase,
deforestation rates correspondingly decrease showing an
inverse relationship (Figure 4).

Prior to GCF investment, in the 1990 to 2000 monitoring
period, deforestation inside all sites in the portfolio
averaged 0.58 per cent per year (Figure 2). This slowed
to 0.48 per cent per year during the transition period,
2000 to 2005, and to 0.22 per cent per year during the
post-investment period, 2005 to 2010. For the set of 20-
km buffer zones around each site, a similar declining
trend is found, although with overall higher rates that
declined from 1.30 per cent per year to 1.10 per cent per
year to 0.42 per cent per year.

Deforestation rates among project sites in the pre-
investment period varied substantially, from O per cent
per year to over 2.5 per cent per year (Figure 4).
Seventeen sites had deforestation rates over 0.5 per cent
per year, a rate close to estimates of the global average
for tropical forests (Hansen et al., 2013). Among the set
of buffer zones around each site, rates varied within the
same range, although were skewed higher (Figure 5).
While 17 buffer zones also had rates of over 0.5 per cent
per year, most of these were over 1.5 per cent per year in
the post-investment period, 2005 to 2010.

Deforestation tended to be higher both before and after
investment for protected areas that had effectiveness
scores of less than 25. This is less apparent in the buffer
zone rates. Within the protected areas, during the post-

investment period, deforestation rates were significantly

correlated to effectiveness score (Figure 4; y = a + bx, df
=X, 12 =y, p<2).

DISCUSSION

The wurgent need for increased conservation of
biodiversity and ecosystem services in the context of
global climate change is well understood. International
commitments reflect these global priorities, as can be
seen in the Aichi targets under the UN Convention on
Biological Diversity: scaling up global protected area
coverage is identified as an essential strategy for
protecting biodiversity and ecosystem services,
ultimately benefitting humanity.

However, it is also well understood that not all protected
areas are equally effective in achieving their purported

concept ua loutcomed.elheffective managemed, lack @fwfantiah e

resources, and other deficiencies can undermine the
ability of protected area strategies to achieve their
desired outcomes and fulfil global commitments. Better

understanding of the factors that lead to effective

protected area management for biodiversity, ecosystem
service and even human development outcomes is
therefore of critical importance as governments, NGOs
and communities seek to secure the many benefits that
natural ecosystems provide.

As noted above, the onset of regular investment in GCF
supported protected areas resulted in a statistically
significant decline in deforestation rates. This investment
had benefits beyond the borders of individual protected
areas, as significant declines were also seen in the buffer
zones. Among the many possible explanations for these
are 1) the sites are in areas that would have experienced a
regional declining trend regardless of investments, and
2) the GCF activities, which in many cases feature
conservation strategies that favour positive engagement
with local communities, who have traditionally used the
land inside and outside the sites, had an effect on rates in
the surrounding areas, not just inside the sites. On the
latter point the data suggest that at least the site-level
investments did not cause leakage of deforestation to the
surrounding areas. We intend to disaggregate this data
by intervention style, regional context, and other factors
in future analysis.

The results of the basic time-series analysis described
above also provides evidence that deforestation declined
as funding levels increased both within protected areas
and in their buffer zones. However, a statistically
significant causal relationship was not supported by the
data. This suggests that many global challenges relating
to deforestation and habitat loss can be effectively
addressed when sufficient funding is paired with effective
management. The particular land-use dynamics and
impacts of investments are actually site-specific, despite
some portfolio-wide trends being apparent. This and
similar studies could be furthered by both additional
statistical analyses of sets of sites of conservation
investments and case studies to explain the particular
dynamics in sites, especially those with particularly high
rates or changes in rates. For example, the dates of both
when deforestation occurred and conservation
investments occurred varied within the three five -year
time periods of this study, and in both cases were
gradual. We expect a more detailed analysis of this trend
using annual data on deforestation and total funding
(both from conservation trust funds and other sources)

PARKS VOL 20.2 NOVEMBER 2014



Bonham et al.

98

would reveal differences by intervention style, ecosystem
type, and perhaps thresholds below which or above
which effects are less prominent.

Additionally, we find that management effectiveness of

the protected areas in the GCF portfolio, as measured by
relevant indicators, steadily increased over time. While

there could be other factors at work in creating this

effect, this suggests the importance of funding continuity

and predictability (as well as the availability of technical

assistance) in efforts to improve protected area
management.

Finally, the results indicate that higher scores on
management effectiveness were associated with lower
deforestation rates. This suggests that measuring and
monitoring these enabling conditions for protected area
management effectiveness provide a reasonable proxy for
conservation outcomes in the 65 protected areas assessed
by this study and may have more broad implications on
protected areas as a whole. Despite evidence contrary to
these findings (Nolte et al., 2013), this study contributes
to the growing body of evidence that associates
management effectiveness scores with conservation
outcomes such as have been found using the
Management Effectiveness Tracking Tool (METT)
developed by the WWF/World Bank partnership (Dudley
et. al.,, 2007). The low costs associated with collecting
annual survey data make it an attractive option to
otherwise more expensive remote sensing analysis to
evaluate deforestation rates.

The example of GCF, taken as both a proxy for CTFs and
as a key factor in creating many of these funding
mechanisms, indicates that steady investment in
protected areas can stimulate improvement in
management effectiveness and lead to concomitant
reductions in deforestation. Importantly, improvements
in management effectiveness can accumulate over time
with regular financial support, which is also associated
with parallel improvements in deforestation rates. Taken
together, we believe these results make a compelling
argument that CTFs (or other regular long-term funding
sources) are a valuable tool to complement existing
protected area strategies and for achieving global
conservation commitments.
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ENDNOTES

! However, it should be noted that approximately one half of
the total number of hectares just cited represents a single
large uninhabited marine protected area in the South Pacific
which has become a rAtake zone: the Phoenix Islands
Protected Area in the Republic of Kiribati.

2T statistic

% Degrees of freedom

“P value

®Mean

® Standard deviation

" These were the endowments for an indigenous community
managed protected area near Cusco in Peru which is known

as the Vilcanota Polylepis project, and the AZE trust fund (also

calledSerrania de las Quincha®r six small private protected

areas totaling around 7,000 hectares that are managed by the

Colombian bird conservation NGO, Pro Aves.

8 These five funds are the legally independent and national
level Guyana Conservation Trust; the Kayapo indigenous
protected area trust fund suaccount managed by the
Brazilian nationalevel environmental trust fund FUNBIO; the
Malpelo marine protected area (MPA) trust fund established
asasud OO02dzyi 2F / 2f2Y0Al Qa
fund, Fondo Accion; the Harapan Rainforest Endowment

established as a suficcount of a new UK charity to finance an
NGQOmanaged conservation concession in Indonesia; and the

legally independent Caucasus Protected Areas Fund to
support governmentmanaged protected areas in Armenia,
Azerbaijan and Georgia.
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RESUMEN

El Fondo Mundial para la Conservacion (GCF) es un programa destinado a abordar los problemas
relacionados con las &reas protegidas que carecen de recursos suficientes para funcionar eficazmente. En
funcionamiento desde 2001, el GCF ha construido una cartera global de méas de 65 inversiones en areas
protegidas vinculadas con extensos conjuntos integrados de datos sobre la eficacia y los resultados de
conservacion de la gestion de areas protegidas. Con base en los datos recogidos durante los Ultimos seis
afos (2008-2013), este trabajo trata de responder a dos preguntas: 1) ¢ Cual es la relacion entre las
inversiones en conservacion y las condiciones necesarias para lograr resultados de conservacion? 2) ¢ Se
correlaciona la financiacion estable con un indice de deforestacién estable o que mejora? Los resultados de
los analisis de estos datos sugieren que la inversion periddica y sostenida en la gestion de areas protegidas
produjo una disminucion estadisticamente significativa en las tasas de deforestacion en y en los alrededores
de estas areas protegidas. Constatamos, asimismo, que a mayor puntuacion en eficacia de la gestién, menor
tasa de deforestacion. Esto sugiere que el monitoreo de las condiciones necesarias para la gestion eficaz de
las areas protegidas proporciona un indicador aproximado razonable acerca de los resultados de
conservacion, medidos en términos de los cambios en las tasas de deforestacion. Estos resultados apoyan de
manera convincente el argumento de que los fondos fiduciarios para fines de conservacion son

herramientas valiosas para ayudar a las areas protegidas a cumplir los objetivos perseguidos y contribuir a
las metas mundiales de conservacion.

RESUME

Le Fonds pour la Conservation Globale (GCF) est un programme destiné a répondre aux problémes liés aux

aires protégées qui manquent de ressources suffisantes pour un fonctionnement efficace. En activité depuis

2001, |l e GCF a mis en place un portefeuille mondi al de
liés a des objectifs de gestion efficace et aux résultats de la conservation. En rassemblant les données

recueillies au cours des six dernieres années (20082013), ce document tente de répondre a deux

guestions : 1) Quelle est I a relation entre | es invest
résultats positifs de conservation? 2)Estc e qudéun financement stable corresp
ou en réduction? Les résultats de I'analyse indiquent qu'un investissement régulier et soutenu dans la

gestion des aires protégées a provoqué une réduction du déboisement statistiquement significative dans ces

aires prot®g®es et dans | eur proximit®. En outre, nous
gestion des parcs correspond a un taux de déboisement plus bas. Ainsi, en se fondant sur la mesure du taux

de d®boi sement, on peut d®duire que | e fait dbéassurer
résultats positifs de conservation. Ces conclusions constituent un argumentaire de poids permettant
déaffirmer que | es fonds de conservation sont des outi

résultats attendus et pour contribuer aux objectifs globaux de la conservation.
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ABSTRACT

The history of biodiversity conservation in the Democratic Republic of Congo (DRC) runs in parallel with
the story of alienation of land and natural resources which began in early colonial times. There is a legacy of
undemocratic laws promulgated in the time of Leopold Il that still govern land rights and the conservation
of biodiversity. Numerous conflicting pressures are currently exerted on the DRC Government to lease more
lands and create more protected areas. | argue that while conserving biological diversity is good, there is a
need to reflect deeply on how to make the management of protected areas effective and reconciled with the
needs expressed by communities. | also argue that preserving biodiversity is not and should not be equated
with creating more new state-owned protected areas. There are other ways to conserve biodiversity,
including privately protected areas, devolution of law enforcement to local communities, and downgrading
some protected areas to IUCN Category VI, with proper zoning to reflect the reality of management. This is
a complex process and involves strong political decisions and should be supported by a thorough
assessment of the entire protected area network. | suggest that the key to success in preserving biodiversity
in DRC is a proper land rights system and local law enforcement, which will make local communities allies
rather than opponents to conservation.

Key words:Democratic Republic of Congo, protected areas, local communities, land rights

INTRODUCTION

The Democratic Republic of Congo (DRC), the second
largest country in Africa, harbours a variety of

ecosystems: including nearly half the African rainforests

(IUCN, 1992), forest-savannah ecotones, savannahs, afro
-mountainous forests, large and small lakes, rivers and

swampy forests (Inogwabini et al., 2005a). Since the
colonial era, efforts to preserve this biological diversity

The persistent political instability in DRC since 1996
increased fears of dismantling protected areas. The
ability of central government to assert its authority
decreased in large parts of DRC; the delivery of public
services greatly diminished and it was difficult for DRC
to honour its commitments. Insecurity and changes in
the political system since the 1990s affected conservation
activities and strategies. However, the DRC government

have been concentrated on protected areas. However,
methods used to create these protected areas have been
essentially top-down. Protected areas were created
without t he |l ocal
management has been more enforcementoriented than
inclusive of stakeholders. Because of this paradigm,
protected areas are often not accepted by local
communities and symbolise the ruling elite. Viewed as
political institutions, the foundations on which protected
areas rest are fragile for longterm survival. In the early
1990s, conservationists (Hart & Hall, 1996) felt that
those fragile foundations were crumbling as the political
regime that led the country for three decades was ending.

pledged that 15 per cent of its territory would become
protected areas. There is a need to strategically address
that pledge. Only an examination of available knowledge

communi tadneeandgrapbia acenmmic¢, political, dsociat amd gultural

trends combined with knowledge on biodiversity will
provide an effective strategy for conservation in DRC.
Setting the framework for such a broad reflection is the
intent of this essay, which examines these changes to
determine their impacts on biodiversity and how to
address the longrignored local community problem. The
essay also discusses elements of the conservation law
promulgated on 11 February 2014, for which the
proclaimed main aim is to correct issues related to the

10.2305/IUCN.CH.2014.PARX=2.Bl.en
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Mountain gorilla Gorilla beringei beringgi Virunga National Park © Martin Harvey / W\W&anon

definition, creation and management of protected areas
in the country (Government of DRC, 2014). The new law
will be used to support the argument being developed
here because a in depth analysis of this law deserves its
own paper.

DRC CONSERVATION 102860: LAND

GRABBING BY KING LEOPOLD Il FOR PROTEC'IE’V:[D

AREAS

Congolese elites are proud to proclaim that the first
African Park was created in DRC. The Virunga National
Park (NP) was created in 1925 in eastern Belgian Congo.
The creation of Virunga NP confirmed the new land
tenure system, which broke down the local traditional
tenure. It epitomised the emerging land tenure law of
February 1885 when DRC became the dominion of King
Leopold 1l. On 1 July 1885 a land tenure ordinance was
passed to confirm that lands acquired by Stanley on
behalf of King Leopold Il would be used by the Belgian
Crown but indigenous people would continue to own
their properties (Jeal, 2008). Before this, the land tenure
system was that communities communally owned lands
that were used by their members. Despite the fact that
there were physically unoccupied lands, these were not
legally empty or vacant lands since they were owned one
way or another by communities. However, decrees of 22
August 1885, 14 September 1886 and that of 3 June 1906
unilaterally ended the agreements with indigenous
people. These three decrees instituted theregistration of
all lands, which meant that non -registered land became
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vacant though indigenous people would continue using
lands they collectively owned. These decrees confused
physically unoccupied lands with vacant (or ownerless)
lands, a notion that continued to be used throughout the
history of the country. The royal decree of 1 August 1906
nullified preceding decrees (Musafiri, 2008), and
injected the notion of empty land, which meant unused
land. All empty lands became the property of the Crown
usafiri, 2008). This decree enforced the ascendance of
the state over communities. This situation was
maintained throughout the colonial period by the decree
of 11 April 1949, which governed land tenure until 2002
(Tshikengela, 2009). The tenure also favoured traditional
political elites and encouraged forms of patrimony
policies that held the majority dependent on the elite
(Bruce, 1988) but de facto lands were commonly owned
(Tshikengela, 2009). These decrees set the precedent for
all that followed regarding land rights and the creation of
protected areas in DRC.

In 1889 King Leopold Il created the first African reserve:
the Albert NP later renamed Virunga NP (Rorison, 2012).
It is through the denial of land rights to local
communities that the celebrated creation of the Virunga
NP has to be viewed despite the fact that this event
appears laudable given the sobering trends of
biodiversity losses worldwide. As in other countries
(Jepson & Whittekar, 2002), the denial of land rights for
creating protected areas proceeded unchallenged over a
long period; in the case of DRC until 1960 when the
country became independent.
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DRC CONSERVATION 106095: THE LEGACY

OF LAND GRABBINGKHNG LEOPOLD I

Land law reforms were needed in the early 1960s because
the 1960 constitution did not clarify land laws. Efforts
began with the 1964 constitution, but this was vague on
land tenure as it deferred land tenure to a national law to
rule on land attributions and concessions acquired before
30 June 1960. The most important reform was the
Bakajika law of 1968, which was modified in 1970, 1997
and 1980 (Leisz, 1998; Musafiri, 2008). The political
objectives of the Bakajika law were to change the colonial
land laws that gave the best cultivable lands to colonists
(Leisz, 1998; Musafiri, 2008) and to provide the land
tenure regime instituted by the 1964 constitution.
Socially, the Bakajika law aimed to repair the injustices
felt by traditional communities. Ironically, the Bakajika

| aw conf i rtheesdll artdhaaythingdbeneath it
belong to the stated ; the 11 April
unabrogated (Tshikengela, 2009), maintaining land

denial for communities.

It i s against this
areas created in 19607 1995 were born. It is also this
history that in 1960 first led politicians seeking election
to argue that protected areas were colonial relics (IUCN,
1992); and yet successive Congolese regimes continued
to dichotomously pledge increasing protected areas to
preserve the biodiversity of the DRC. The position of the
Congolese leadership on protected areas is not
uncommon in the history of protected areas across the
world; politicians seeking election will say one thing, but
once elected, they feel compelled to please the
international community for their own prestige (Jepson

& Whittekar, 2002). The 15 per cent pledge, confirmed
by the provisions of article 26 of the new conservation
law, has been active for several decades without a critical
analysis of its impact on the growing population and
need for land.

DRC CONSERVATIONCKAF PARTICIPATION

HEIGHTENED COMMUNREACTIONS AGAINST

PROTECTED AREAS

Lack of I ocal communityos
creating protected areas resulted in the lack of
acceptance of the existence of protected areas. Poaching
has many correlates that may seem tricky to disentangle,
including commercial pressures, banditry and
lawlessness; but lack of acceptance of protected areas
clearly contributed to intensifying hunting within
protected areas as a measure of defiance. Hunting as an
expression of defiance happens in almost all protected
areas, though all poaching cannot be attributable to this
single factor. The Bakumu Faunal Reserve (FR) was

established in 1949 (becoming the Maiko NP in 1970)
and included the homelands of the Bakumu (Hart &
Kiyengo, 1994). In 1994 the Bakumu were still within
Maiko and intensive hunting continued with the support
of the Bakumu despite its legal conservation status (Hart
& Kiyengo, 1994). In the 1970s people were evacuated
from the Salonga National Park (NP) (Marcot & Sidle,
2007) but the Yaelima people refused and remained
within the park despite its fully protected status (UICN,
2010). Since then, claims over land rights by evacuated
communi ties abound
communities refused the compensation that the
government gave for loss of lands (Tshikengela, 2009);
they keep returning to their lands (Colom & Steel, 2006)
and rivers (Monsembula, 2007). These claims make any
surveillance effort for Salonga very tenuous. In 1996,
unresolved land use issues precluded any practical

1 9 £&dutiog gncthe dage of the gpsridas g once linked the

mountain sector and the lowland part of the Kahuzi-
Biega NP (Inogwabini, 1997) and human activities due to
high population densities and claims over land rights

backgr o ulSplgted theyrgopntaig segtor (Inggwesini et 3.,2800 B)c t e d

Garamba NP and Okapi Wildlife Reserve (WR) show, at
some points in their history, that acceptance of protected
areas by communities increases protection. In these two
areas wildlife populations increased while hunting
diminished as a consequence of increased acceptance of
conservation boosted by international investment in
improved livelihood of community villages adjacent to
the protected areas (Tshombe et al.,, 2000). Similar
patterns emerge from other African countries (Roe &
Jack, 2001), including CAMPFIRE (Zimbabwe) that
demonstrated the potential for community acceptance
and involvement in the management of protected areas
to improve protection of wildlife. Direct causality
between wildlife conservation and incentives given to
local communities is difficult to establish (Oates, 1999;
Roe et al.,, 2000; De Merode et al., 2004) but these
examples indicate that acceptance of protected areas has
the potential to make them work better.

p DRCICONSERVATION; 1R85 0 Yo r § ¢ s 52 b v Q4

TOLL AND THE ROLETEE DRC GOVERNMENT
With a population density of ca. 700 individuals/km 2,
Eastern DRC where war broke out in October 1996 ranks
among the most densely inhabited areas of the world
(Hart, 1997). This region in the Western Albertine Rift,
has high biological diversity (Plumptre, 2004; Brooks et
al., 2004; Plumptre et al., 2009). The area has four NPs
(Kahuzi-Biega, Virunga, Garamba and Maiko) and
several reserves such as the Itombwe Natural Reserve
and Luama-Kivu. Kahuzi-Biega, Virunga, Garamba,
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A graveyard for fallen Rangers at the Mutsora Ranger station in Ruwenzori, Virunga National Park. © Brent Stirton / Reportage
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Maiko and Itombwe put together total 4,105,800 ha,

nearly the size of Switzerland (4,128,500 ha). Resident
species include the eastern lowland gorillas Gorilla

berengei graueri), mountain gorillas ( Gorilla berengei

berengei), okapi (Okapia johnstoni ) and Congo peacocks
(Afropavo congensis), striped hyenas (Hyaena hyaena),

and Pr i g o g iGiaacidism albertinem )( Until

recently, Garamba held the last wild population of the

northern white rhinoceros.

Following the 1994 war in Rwanda, thousands of
refugees crossed to DRC aided by international agencies.
The refugees settled in different camps along the eastern
border of DRC for several months before the first
invasion of DRC by an international coalition led by the
regular Rwandan Army, which destroyed refugee camps
and sent millions of people into the forest to seek refuge.
Four protected areas suffered from their proximity to the
Rwandan border; refugee camps provided space for more
than two million refugees between July 1994 and October
1997 (Hart & Hart, 1997; Inogwabini et al., 2000 b). An
indication of the effects of the war is shown by the fact
that the four World Heritage Sites in DRC were included
in the category of World Heritage Sites in Danger by
2002.

Chronicles describing the side-effects of the war on
DRCOs protected areas
Quiroz, 1996; Saegusa, 2000; Sato et al., 2000; Kalpers,
2001; Draulans & Van Krunkelsven, 2002) but a
snapshot of events is worth emphasising. All the areas
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suffered in one way or another during the period 1994 i
2013. The eastern belt of the DRC protected areas
network, ranging from the sources of the Nile down to
the sources of the Zambezi, was the most seriously
devastated. Hundreds of thousands of Sudanese refugees
invaded Garamba NP; they lived within the game
reserves adjacent to the core park (Farmer & Nicholson,
1996), and armed groups decimated the herds of large
mammals (De Merode et al., 2007). Refugee camps were
also located within and adjacent to Virunga and Kahuzi-
Biega. In the neighbourhood of Kahuzi-Biega refugee
camps housed 1,000,000 residents who fetched wood
directly from the park for fuel; 50 per cent of the western
lowland gorillas inventoried by Hall et al. (1998) before
the war were reported missing by 2003 (Yamagiwa,
2003; McNeely, 2003). In 1994 about 850,000 refugees
lived around Virunga deforesting some 300 km?2 of the
park in search of food and firewood; up to 40,000 people
entered the park and took out 4107 770 tonnes of forest
products daily (McNeely, 2003). After the official end of
the 1996 war, confrontations between park wardens and
rebellious factions continued in forests of the eastern
DRC, including in protected areas. The price to preserve
biodiversity was high; between 1996 and 2003, 80 park
staff were killed in Virunga alone (McNeely, 2003) and
gorillas were slaughtered in Virunga for no apparent
reason (Jenkins, 2008).

(Bi swas & Tortajada
Between 1995 and 2013, the role of the DRC Government

in biodiversity conservation was seriously weakened both
politically and financially. The governmental budget for



