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Protected area systems need to be carefully designed if they are to be effective

at conserving biodiversity. Unfortunately, many protected areas are inadequately
planned or their size and location are constrained by political considerations,
resulting in reserves that are isolated from other suitable habitat, too small,

missing key components, or simply in the wrong place.

As a result, the world’s protected areas contain a biased and incomplete sample
of biodiversity, and there is an urgent need for systematic planning to help

address this problem.

The following arbor vitae special describes some of the current design constraints
as they relate to forest protected areas, and introduces a WWF project that
is aiming to address these shortcomings through development of a guide for

systematic conservation planning.



What are protected areas for?

The basic role of protecied areas is 10 separate natural
values (like biodiversity, scenery and natarally lunctioning
catchmems) from processes thar threaren their exisience.
The extent o which protecied aress il this wole for biodiversity
depends on how well they meer two broad objectives:

* Representativeness: a long-cstablished goal referring
to the need for reserves o represent, or sample, the full
variety of biodiversity, ideally av all levels of orgamisauon,

* Persistence: reserves, onee established, should promote
the long-term survival of the species and other elements
of biodiversity they contain by mauintaining natural
processes and viable populations and by excluding threats.

In principle this means that protected area systems need

to contain adequate samples of the full range of existing
ccosystems, configured so that populations of all their species
tand preferably subspecies and populatons) persist in the
wild over very long periods. Although protected arcas are
likely 1o fall short of this ideal, conservation planners are
anempting to approach this goal as closely ps possible,

This means that conservation planning must deal not only
with the location ol protected arcas in relation 1o natural
physical and biological patterns but also with the design

ol protected areas, which includes varables such as size,
connectivity, replication, and alignment of boundarnes, for
example, with watersheds, Once correctly designed, protected
areas also need 1o be elfectively managed 1o ensure persistence,

The world now has over 10 per cent ol its forests in protected
areas — according to data from the World Conservation
Monitoring Centre: thus meeting a major target of WWFs
1995-2000 forest campaign. Unlorunately, this does not
mean that natural lorests are now adequately protected.
Many protected areas are badly managed. or not managed at
all. and are in consequence losing the values that they were
set up to preserve. Just as importantly, many protected area
systems have not been designed carefully enough to do their
job properly, Even when statistics on national or regional
protected area systems appear lavourable, they olten conceal
major inadequacies at the liner scales of forest types or
ecosystems, Even il all the worlds existing protecied areas
were managed perfectly, they would still be Faling, m pan
due o imadequacies in the way that many have been located
and designed.

Some important problems

Key problems in the location and design of existing
protected areas include:

* Bias in selection of protected arcas: that tends 1o under-
represent many of the landscapes useful for people and
over-represent landscapes that are remote or unsuitable
lor commercial or subsistence activities.

* Design shortcomings in individual protected areas:
which are often too small. too isolated or the wrong shape
and are thus more casily affected by external disturbances,

Discrepancy in amount of protection between different forest types
Although attention tends to focus on problems in the tropical moist
forests of the world, analysis by the World Conservation Monitoring
Centre! suggests that lemperale broadleaved forests are actually the
most underrepresented forest type in the world's protected areas system.

Forest Biome Total area PA  PA extent % biome
(km?)  number {km?)  protected

——— +

Tropical humid forest | 10,513,210 1,030 i 622,453 BTTR
Subtropical lemperate | 3,930,979 a7y 404,497 10.29%

rain forest /'woodlands

Temperate needieleal 15682817 1.482 BO7.376 5.72%
forests /woodlands |

Tropical dry forests/ 17,312,538 1,280 | 1.224.566 | 7.07%
woodlanas

Temperate 11,216,650 3,905 403,298 3.60%
broad leal forests

Evergreen 3,757,144 1,469 164,883 4,39%
sclerophylious forests

Total 62,413,347 | 10,163  4,017.072 | Av 6.64%

Note: This drudynin undas meprmsants thie proteetion oF hepmies by about T el cont Because ooy
10,038 155 per cent) of the 30350 protected areas bawe Bern chassified. Thew total aved m naatly
9.5 il ki, wheeh sesresents jost over 70 o cent of the ot orotected amas system.

e Threshold issues: threats 1o biodiversity as a result
of species falling below threshold populition sizes for
long-1erm survival, so that they decline even within
provecied areas,

Bias in selection of protected areas

PMuiting aside land for conservation generally involves costs
in terms of acquisttion and lost opporunities for acuvities
such as logging, grazing and agriculiure. In lsct, the adverse
ellects of these activities on brodiversity are often the
reasons for dedicating protected arcas, Other costs can be
felt by individuals, especially those withewt legal nighis or
political influence. When protected areas are established,
these people lose access 1o respurces, opportunities 1o
benefit from development projects, and sometimes even
their homes.

A tendency 1o protect mainly vesidual landscapes

To minimise the social and economic costs of protection,
and the political opposition that ofien accompanies them,
while at the same tme appearing (o support nature
conservation, governments have tended (o bias the process
of locating protected areas, Protected areas tend 10 be
established i places that are remote and/or without valuable
commercial resources and are either uninhabited or are
accupied by people who are politically weak, The world has
many huge national parks and wilderness reserves in deserts,
ice caps, mountains and tundra - for example the 972,000
km? national park on the Greenland ice cap and the 640,000
km?* Ar-Rubvai-Khali wildlife management area in the deserts
ol Saudi Arabia, These arcas are important lor their wilderness
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Pyha-Hakki reserve is only 1200 ha in size, but now
represents the largest area of ancient forest in
southem Finland, whereas very large areas have been
protected in the less commercially valuable taiga
forest in the north.

and cultural vilues and for some wildlife species, but

they can give o lalse impression of the adequacy ol protected
arcas. It is far more difficult 1o establish protected arcas

in productive locations, such as timber-rich loresis or fertile
plains where laind can command high prices, or on coasts
where people would have 1o forgo profitable iounsm activities

In Sweden and Finland, for example, although around 3-4
per cent of forest is in protecied areas, much of this is on
mountaineus arcas or norh of the Arcie Cirele where tmber
is of linle value and few people live. Less than 1 per cem of
Sweden’s and Finland’s southern forest is protecied although
this is where most biodiversity and threatened species are
listed, Pyha-Hakki Navonal Park, covering just 1200 ha,

is now the largest area of old-growth forest in southern
Finland and there are fears for the long-term survival of
some of its spevies because populations may not be viable

The world's least protected forest ecosystems

Despite the fact that thare are more tropical forests in protected
areas than temperate forests. the coverage of different types
of tropical forests'is very uneven, Most of the least protected
forests are also in the tropics, Research by the Worio
Conservation Monitoring Centre®, undertaken for WWF's Forests
for Life campalgn. found that the following forest areas had the
least protection:

= South Pacific islands including American Samoa
(0.2 per cent protection)
* Nagju Manapuri Chin Hills in Southeast Asia (0.8 per cent)
* Sglomons/Vanuatu/Bismarck moist forasts in the
Southwest Pacific (1 per cent)
= Cameroon Highlands in Central and Wesl Africa (1 per cent)
» Guif of Guinea mangraves in Northwest Africa (1.1 per cent)
* Madagascar mangroves (1.3 per cent)
* Palawan moist forests of the Philippines (1.4 per cent)
* Philippine molst forests (1.8 per cent)
* Southern Mexican dry forest (2.1 per cent)
e East African mangroves (2.2 per cent)

Badly sited protected arcas can miss most of the biodiversity
When Hawaiis system ol nature reserves was established, a
prime motivation was to protect the rare and endemic birds
that live om the island. But research has shown thar many of
the most threatened birds actually live ouiside the protecied
areas. This is far from unusual In Sichuan province, China,
over hall the highly endangered giant pandas still live outside
panda reserves, In the USA. many endangered species are
‘missed” by the protected area system. There is an all-too-
common mismatch between arcas with biodiversity that
needs protection and areas set aside to protect biodiversity

Over half the world's
remaining giant
pandas live outside
reserves and the
Government of China
Is currently trying to
increase the number
of panda reserves,

Design shortcomings in individual protected areas

Even Il the correct habluas are selected, protected arcas will
only achieve their purposes il the design of individual reserves
15 adeguate

Small reserves are likely ta be of only lmited value if they
are isolated from other suitable habitar

Whilst even quite tiny mature reserves can be important lor
the protection of some species, they are seldom a long-term
solution for the majority of threatened biodiversity. The
species they contain are likely to be present as populations
that are o small to survive indelinitely. either because there
are not enough individuals lor the species 1o be genetically
viable or because an unusual evem (e g outbreak of discase,
wildlire, exireme climanic conditions) can wipe out the small
number that remain.

Evidence s accumulating than suggests small protected areas
may be losing their species. In Java, Indonesia, the Bogor
Botanical Gardens were isolated when the sirrouncing forests
were destroved in 1936, so that the nearest lorest habitan s
now at least 510 km away. The forest within the gardens
has been maintained. bur the diversity of birds has suffered
a steep decline. Between 1932 and 1932, 62 species of birds
were recorded in the gardens, but by the 1980s 10 species
had disappeared, four were close o extinction and flive more
had declined substantially, even though the immediate
habitar remained reasonably intact?

Small reserves can work well if they are connected with other
reserves or other suitable habitan. But in an mereasing number
of cases, protected areas are surrounded by land that has
undergone dmmatic conversion to fanmland, wee plantations
or urbun areas, isolating all but the most adapiable species
Furthermore, rescarch suggests that most of the worlds
protected arcas are small. Analysis by the World Conservation
Monitoring Centre in 1997 found that 17 892 (59 per ceni)



of protected areas are less than 1,000 ha in size, accounting
for a ol area of 28,713 kim® which is only 0.2 per cent of
the global protected arcas system. Just 1,673 (6 per cent)
protecied areas exceed 1,000 km?, but they comprise 11.56
million km? or 87 per cent of the global system?*

The fact thar protecied areas often cannot protect everything
is not, of course, an argument lor doing nothing, Loss ol
species is now unforunately sometimes almost inevitable, as
in the ease of the last fragments of lemperate Adantic forest
in Brazil. Although the fragments that have been protected
are losing some of their larger species, many smaller and
distinctive species are likely 1o survive there, with the
possibility ol increasing their habius in the future through
restoration, thereby justifying conservation action. But when
there s any choice, large size and connectedness are goals 1o
be achieved enther by retaining or restoring native habitn

Chowes about reserves are also inflluenced by uming and
urgency. Sometimes small or ragmentary patches of habita
in highly threatened locations are more urgently in need of
protection than large tracts of pristine forest, 10 buy time for
species belore restoration efforts begin, as in the Brazilian
case mentioned above. An important element in designing
an effective protected areas system is therelore scheduling
the establishment of individual protecied areas. Scheduling
15 essential so that the most important areas for biodiversity
are protected hirst and long-erm options for conservation
are not foreclosed by loss and alieration of foresis

The shape of protected areas is also ervitical to their success
Protected areas that are made up of fragmented habiwt,

or those without a large ‘core’ arca that s remote from
disturbance. or protected areas that contam barriers such
as roads, have a higher risk of losing their values

Protected arcas with large and remore ‘core areas are much
more secure from human interference from poaching, Tamd
invasion and edge elfects such as pollution®. In Serengen
Nattonal Park and World Heritage Site in Tanzania, it is
estimated that poachers take 200,000 animals every vear,
with by far the largest ellects occurring at the edges of the
14,703 km* protected area, where teams ol porters carry
meat out by hand in a large and well-organised operation®.
Animals living lurther inside the reserve are more secure.
Long, narrow national parks in East Africa have sullered
disproportionate losses from poaching.

Some insect and mammal species will seldom if ever cross
roads; therefore a road in a protecied area can 1solae
populations, In Victorta, Australia, o road through a ski
resort in Mt Higginbatham isolmed males ol the mountain
pygmy possum fram females, which normally live au higher
elevations, thus imhibiting breeding. In this case a corrdor -
known locally as the ‘tunnel of love’ = helped o address this
frustration. [n this and other regions, many species are
restricted to core habitat distant from lorest edges. It follows
that protected arcas with more iregular and less compaat
shapes have smaller proportions of core habiwat, smaller
populations of core habitat spectalists, and less chance of
retaining these species in the long-term,

Roads can also salate populations of larger animals. In Sabal
in the Malaysian part ol the istand of Borneo, the Kinabatangan
River provides an extremely important corridor of natural
lorest through an area of oil palm plantations. However a
single road breaks the biological corridor, isolating the group
ol a hundred forest elephants [rom the more extensive lorest
areas in the uplands

The Kinabatangan River in Sabah, Malaysia provides a biological
corridor through an area of oil palm. But a road crossing the river
isolates populations of elephants and orang utan from the
forested mountains further inland.

Protected aveas that lack a key habitat may be unable o
protect all their biodiversity

Another design problem is that protected areas can sometimes
be established without a particular habuat imponam for one
of more of the specics that they contan. This is partigularly
likely it the case al migratory spegies. where liaison hetween
protected area agencies in a number of dilferent countries is
sommetimes needed. 1t can also ocour when key resources in
the same region remain unprotecied, such ps seasonal food
sources of hreeding habitats Tor bivds, bats or lish.

Onie omission from many protected arcas that is becoming
of increasing concern is the Hexibility to adapt o changing
conditions — including climate change. Many do not include
climatic gradients that will allow species 1o shift their runges
upwitrds or downwards il average temperature or rainfall
changes. Similarly, a constal salt-marsh reserve can only be
protected against possible rise in sea level by having space 10
retreat to on higher land, but many protected arcas do not
contain these ‘insurance zones’. For example, Vadehavet is
an important reserve on the Wadden Sea in Denmark. The
sea and its associated system of mudfats and salt marshes
provide habitat for 6-9 million migratory birds and nursery
grounds lor commercially important fish. Vadehavet is one
ol many arcas where salt marshes are threatened with
inundation: however dykes built behind will hamper any
natural sedimentation and creation of new marsh areas’



Threshold issues

These design tssues together add up 1o o more fundamental
problem: even il protecied areas do contain populations of
species now, there is no guarantee that these will persist into
the Tuture il the size, shape and connectivity of the protected
area is not improved. The example from Java quoted above
shows that species can decline even il their immediate
habitat seems adequate. The level below which a specics is
unlikely 1o persist in the long term is known as the threshold
vilue. Even after the initial losses of species, the process ol
extinction could continue for a century or more. The number
of species that are predicted 1o become extinet due Lo past
adverse environmental changes s called the extinction debi.
Inadequately designed reserve systems can contain small
populations of species than give ecologisis and policy-
makers a false sense of security. but which will decline and
disappear because the individual isolated populations are
not large enough 1w persist

Although the importance of threshold values is increasingly
recognised, and there is 4 growing liersture detailing their
caleulation. they remain unknown for the majorny ol species
For example, hall of the worlds known populations of
mountain gortllas = same 350 imdividuals = live in Bwindi
Impenetrable Forest National Park in Uganda. near the
borders of Rwanda and the Democratic Republic of Congo
The population is probubly as Lirge as the 32,092 ha protected
area cin support. Currently there is nio moom lor the proteaed
area 10 expand, or even be linked by corridors 10 other forest
nearby. Whether or not this population is luge enough o
survive in the long termois stll a maner ol guesswork,

Many protected areas, like Bwindi Impenetrable Forest
Reserve in Uganda, now have land converted right up
to their borders. The long-term survival of the mountain
gorilla probably depends on expanding the available
habitat, although currently external pressures on land
make this extremely difficult.

Protected areas can only ever contain a small portion
of biodiversity. Therefore the management of forest
landscapes outside protected areas will also be
essential for safeguarding the world's biodiversity.

An artificial nest for the endangered peregrine falcon

on a cliff top in a nature reserve in Ontario, Canada.
WWF Canada has carried out groundbreaking work in
systematic conservation planning through use of gap
analysis methodologies to identify natural areas missing
from the existing protected areas system. Through its
Endangered Spaces Campaign, WWF has been lobbying
for these gaps to be filled, to create a comprehensive
system of protected areas for the country.
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A new synthesis

Conservation organisations are mcreasingly changing their
focus from site-based o more broad-scale approaches in
response 1o the shortcomings owtlined here. Bt planning
protected area systems is never easy: not only do we have
1o get the conservation science nght but we are faced with
huge negotiation tasks with local communities and others
with an interest in using the land,

The basis ol an effective system ol protected areas is good
planning. The WWF Forests for Life campatgn is therefore
sponsoring the development of a comprehensive guude for
systematic conservation planning. This guide will integrate
four lines of work and thinking that have tended o remain
separate:

1. Single-species conservation biology:

2. Quantirauve methods lor compuier-based planming;

3. Approaches thar use expert workshops 1o identily priority
conservation arcas; and

4, Expertence and lessons from implementation of
conservation action on the grouml.

The guide will focus on planning that s systematic, Le.
based on explicit conservation targets, idenufying new
protected arcas in ways that ave transparent and defensible,
and scheduling conservation on the ground in a way that
minimisges losses of hodiversity 1o ongoing threats.

Systematic conservation planning

The methodplogy being developed for WWF is based around
nine stages and will usually be applied at the level of an
CCOTegIOn:

* Stage | Scoping and costing the plamning process, Defining
the boundaries of the planning region, assembling the wam,
and deciding on how subsequent stages will be approached.

* Stage 2. Identifving and involving key staleholders. Deciding
which stakeholders should be part of the planning process
and developing strategics for invalving them.

o Stage 3. Klentifying broad goals. Developing a broad. idealized
50-100 vear goal or vision for conservation within the
ecoregion.

= Stage 4. Assembling and evaluating data. Reviewing existing
data on blodiversity and deciding which can be used as
surrogates for blodiversity, Collecting new data if possible
and necessary, including informarion on distribution of
rare or endangered species in the region, Assembling data
on threais 10 biodiversity

o Stage 5. Formulating conservation targets (conservation
targets are shaped by the goals - Stage | - and the available
data - Stage 2). Sening quantiiative conservation tangets
for species., vegetation types and other features as well as
for minimum size, connectivity and other design criteria,
Setting qualitative targets for desired leatures in those
protected arcas (e.g favour areas with less disturbance).

= Siage 6. Reviewing the effectiveness of existing protected
arvas. Measuring the extent o which quantitative targers
have been met by the existing protecied area system and
assessing the effectiveness of the system in excluding
threatening processes and facilitating management,

» Stage 7. Selecting additional protected arcas. Using existing
protected areas as local points, identifying potential new
protected arcas (for example by using dectsion support
software 1o apply expent judgements on how to balance
the need lor new protecied areas with constrainis such as
budgets and opportunity costs),

* Stage 8. tmplementing conservation action on the ground.
Reviewing proposed protected areas and deciding on
scheduling ol conservation action and the most feasible
and appropriate forms of protection lor individual areas.

* Stage 9. Maintaining and monitoring established protected
arcas. Seiting conservation goals in individual protected
arcas, implementing management actions and monitoring
key indicators of success, with modifications to
MANAGEMEn! As NECessary.

Each of the main stages will be broken down into a number

ol more detailed steps. In wien, each of the sieps will:

(1) review the main ideas and principles, with references
for further reading:

() provide examples and illustrations from around the
world;

(i) recommend actions, acknowledging the need for
aduptation; and

(iv) hst gaps in knowledge and issues for further work.

The guide will draw on existing work [rom many couniries.
Its development will also involve trial applications of the
proposed planning framework. One of these is underway in
the forests of the upper Yangtze valley in southwest China
The imended audience is broad. including governments,
protected area departments. non-governmental
organisations and students,

Many of these ideas are not new 1o WWE WWT national
organisations and programeme offices have already implemented
parts of the systematic conservation planning methodology.
Examples are the gap analysis used in WWF Canada’s
Encangered Spaces campaign and the ecoregion process
followed by WWT-LUS in Klamath-Siskyou. The guide will
draw on and expand on these and other experiences.

WWF recognises that a planning guide alone will not

solve all the problems of poor location and design of
protected arcas, All the same. recent experience has shown
that explicit, comprehensive and delensible conservavion
plans across whole regions have many advantages, They can
alert conservationisis and others 1o the real requirements

ol protecting and restoring regional biodiversity, In doing so,
they are a basis for informed negotiation with communities,
governments and other organisations about how 1o blend
biodiversity conservation with socio-economic values and
expectations,



