





Acknowledgments

This projectand report has significantly benefitted frodiscussions and inpditom Malcolm
Starkey, Fiona Maisels, Santha Strirdberg, Rob Rse, Yves FermoRachel Neugartemrchange
Clay Boupoy&aGilles DaubyMichelle Leel' AgenceNational desParcsNationaux(ANPN), Ihstitute
de Recheche et Developpemer(tRD), I'Institute de Recherche en Ecologie Tropicale (IRET),
I'Institute de Recherche en Agronomie et Forestiere (IRE)'Herbier National du Gaboffhe
national forest vegetation type analyses wasgible thanks t&ylvafrica providing access to data
collected by themThe landscape study was possitilanksto the contribution and participation of
the Greater Mayumba Development Company



Contents

(70} 01 (=T o F TP 4
EXECULIVE SUMMIALY. .. .. eiiiiiiitieiietbese e eee e e e e e e e e e eeeeeeeaaaaaaeaaaaaaaaassasassaasaasnnnnnssnnesssssssssnnneneeenes 6
[ a1 0o (8o i o] o F PP PP EPP PP 8
R R = (0] = Tod = 11 PP PRPR PR 8

2. The themes addressed UNder the PrOJECL........coiiiiiiiiiiee e e 9
3. Critical areas for great apes and forest elephants...............cooo i iii e, 10
3.1 Data collation and @nalYSES..........cooiiiiiiiiiiiiiiii e 10
3.1.1 Distribution and abundance modelling for great apes and elephants............... 10
3.1.2  Setting priorities and thresholds..............ooiiii e 10

3.2 RESUILS. ...ttt 11
3.2.1  Species distributions and populatiolobKs............cccvviiiiiiieiiiiiiieeeeeeeeee e, 11
3.2.2  "CONSEervation COSE" [AYEIS.......ccuuiiiiiieeiiiitee et 13
3.2.3  Setting conservation Priority ZONES........uuveeiieeiieiiiieiieeeieeeee e 15

4. National endemic plant diStriDULIONS...........oeiiiiiiiiiiie e 20
41.1 Preproject data limitationS............coooviiiiiiii e 20
4.1.2 Improvements irthe mapping of endemic plants: areas of endemism............... 20

5. National forest classification MapPS.........coccciiiiiiiiiiere e e e e e e 23
6. Prioritising river basing DYJAALIC AIVEISITY.........coiriiiiiiieee e 25
6.1  Sampling MEthOAS.........coo o e e e e e e e e e e e 25
6.2 INITIAI TESUITS. ... a e e e e s e e e e e e 25
6.3 Recommendations and PErSPECHIVES.........coociiiciiiirrrr e e e e e e e e e e e 27
7. Landscape scale case study: Grande Mayumba.............ccccooiiiiiiiiieeiniie e 28
A R © o= ox 1)< PP PP PPPPPPPPP 28
7.2 MethOds @nd TOOIS.......coiiiiiiiiei e e e e e 29
7.2.1  Analytical approach to identify conservation ZONes...........ccccuvveveeerrniiiieeeeeeennns 29
7.2.2 Ecosystem classification of the Mayombe area...........ccccccvvviivi. 31
7.2.3  SIOPE @Nnd ErOSION FSK.....ciiiiiiiiiiiiee ettt e e e s aaees 38
7.2.4  Aquatic diversity and catchment@ection ...........oovvvveeeeeieee s 39
7.2.5  Local community basic needs and cultural values.............cccccoviviiiiiiiee e, 40
7.2.6 ECONOMIC VAIUE......cieiee e 41

7.3 Spatial PrioritiZatiOn.........uuueeiieeiiee e —————————— 41
7.4  Conclusions from the landscape trial............cccccociiiiiiiiiiiiieeeeeeeeeeeee . 4D

4



TR O )Y/ <Y 7= 1| I oo ] [od 1170 V=TT 47

8.1  Summary of the WOrK...........coooiiiiiiie e AT
8.2  The limitations of the voluntary approach...................ccccccei i 48
8.3  New data and modelling approaches offering new insights..............cccccoiciiiieeenns 48
8.4  CONSENVALiON tArgEIS . ..ciiiiie e e e e e e e e e e e e e 48
o TR T N\ Y (=T o TP 49
8.6  The link to governmental land use planning............ccccocccvvveeeeeiiiiiiieeeeeessiieeeeeee. 49
8.7 CAVEALS ... .uiiiiiie ittt 50
8.8 CONCIUSIONS ...ceiiiiiiieiee ettt e e e e e e e e e e e e e e eeeas 50
ANIN X L. ettt e e e e e e ettt e et b b e e e e e e e et e e e e rr b b e e e e e aeeennnrnn 51



Executive summary

The High Conservation Value (HCV) concept aims to provide a framework for identifying
conservation values in théandscape, so that they are managed in a way that ensures their
continued persistence. The approach emerged from forest certification (under the Forest
Stewardship Council) and is used by the forestry and agriculture sectors as part of voluntary
certificaion schemes that are intended to ensure that products are sourced from responsibility
managed concessions.

The HCV process demands that national and regional conservation priorities are taken into account
in planning and management. However, in the absewnt clear, higHevel objectives, this has
typically been a bottomup process, where companies have used their own data to identify
conservation values and define management actions to sustain those values.

If HCV is to be an effective framework for diigersity conservation, the values identified and
managed for through voluntary schemes like HCV should complement conservation efforts at other
scales and work towards achievement of local, regional, national, and international conservation
objectives. Maagement of HCVs at the concession level should be consistent, and contribute to the
achievement of higher level objectives.

The application of the HCV framework can be particularly challenging in countries whose ecosystems

are largely intact but where datis poor such as Gaboim central Africa. In contrast to many of its
YSAIKOo2dzNBEE DI o62yQad F2NBAGSR tFyRaoOlLISa NB fF N
continued survival of endemic and endangered species. Application of the HCV appasadhon

common targets and thresholds can increase the cohesion and coherence of the process.

This project was conceived to trial methods and provide guidance to improve decision making about
the definition and management of HCV areas in Gabon. Duringctliese of this project, we
compiled and improved national biodiversity data sets for Gabon, and demonstrated the application
of various analytical approaches for the identification of HCV types 1 to 4 based on clearly
articulated objectives.

We highlightsome of the key contributions below:

1. Large mammalsWe used recently published models on great ape and elephant density and
distribution for the region and the Zonation decision support tool to identify priority areas
that achieve defined population targgefor each species, while minimising inclusion of areas
with high socieeconomic value.

2. Zones of plant endemismPredicted distribution models were generated for 193 of Gabon's
650 known endemic plant species. A preliminary assessment of distributibie s t
endemic species identified distinct phygeographic regions at the national scakng
hierarchical cluster analysis. These regions can be used to inform national and regional
conservation efforts to ensure representation of plant endemism. Bogmtlodels for the
distribution of individual species and the phygeographic regions identified represent
works in progress that will continue to be updated in future projects that build on this work.

3. Forest ecosystem typedt the national and local scalplant assemblage data collected as a
requirement for forestry company management plans, was analysed to identify forest types
based on species' abundances. The identification of major forest types at both the national



and local level is essential to emsg that the diversity of forest types are represented by
regional and national conservation efforts.

4. Prioritising freshwater catchments on fish diversit national data set on spatial
distribution of fish species was compiled, to support a prelimyiggsessment of the
catchments based on biodiversity indices.

We also present an approach for the integration of national and local level biodiversity data in a
spatial planning exercise at the level of an individual concession. The Marxan spatialglanni
software was used to combine spatial information on the distribution of different conservation
features with information on the cost of managing individual parts of the landscape for
conservationto produceland use configurations that achie conservation objectives while

minimizing costs. The process provides a transparent framework through which stakeholders can
articulate individual objectives for the region, and visualise the consequences of those decisions on
the areas selected for cgmrvation priorities. To inform HCV delineation at the concession level, the
national scale information was combined with locally collected information on distribution of plant
and animal species, values on community forest use (HCV 5 and 6), and eubséahility (HCV 4),

and revised maps for the distribution of other threatened species in the region.
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configuration of conservation set aside areas, for a givemsebnservation priorities. While the

best available information was utilized to identify these lars alternatives, the areas identified

are highly dependent on the objectives for which the areas are to be identified. The approach can
be used to ensurthe representation of different HCVs in strict conservation areas and minimize the
cost of achieving those objectives. We have included a preliminary assessment of relative economic
costs of achieving these objectives as an example for how costs cacligeith in the analysis to
explicitly assess tradeffs between conservation and extractive use. The implications of adopting
national conservation targets for HCV species are discussed for both timber harvesting and agro
industrial development.

We also dentify knowledge gaps and outline priority data needs. These needs are identified to
compliment the data collected as part of the this project, and would significantly improve the
identification and management of HCV areas in Gabon. The methodologiel®pies and applied in

this report are broadly applicable in other countries, and many of the data sets, for instance the
elephant and ape models extend the respective range of each species in central African countries.
We suggest that objective and datliven frameworks such as the one we detail here are a useful
foundation for national standard setting processes currently underway in both forest and palm oil
sectors.
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Introduction

1.1 Project aim

The concept of a High Conversation Value (HCV) forest etherger 15 years ago within forestry
management and has been used as a tool for individual land owners/concessionaires to identify and
protect attributes of outstanding conservation value. The delineation of HCV areas gained
momentum within the industry andineteen countries have produced guidance documents on the
process for identifying HCV areas. This has typically been a bafigmocess, where companies
have used their own data to define conservation priorities in the absence of agreed national
consewation priorities or planning frameworks. The HCV framework is now expanding beyond the
forestry sector and intoagricultural and plantation sectors (e.g. RSR®)operators attempt to
demonstrate good environmental practice and show that their activiies not impactingareas
deemed important for biodiversity conservatiomhe HCV concept is simple and straightforward;
identify important values in the landscape and continue to manage those areas to ensure
persistence of those values. The HCV framewark lze applied at a variety of scales, including
national, regional and at an individual plantation concession. In practice, HCV areas have been
primarily delineated based solely on local conservation values, without consideration for how these
values contibute to higher level (national, regional) conservation objectives. While national parks
and protected areas are generally considered to be the cornerstone of conservation efforts, the HCV
framework provides a useful framework for incorporating the conttibn of conservation
management from working landscapes into broader conservation efforts.

In order for HCV to be an effective framework for biodiversity conservation, the HCV concept needs
to incorporate national priorities and account for emergent peaties (e.g. connectivity) that cannot

be assessed based solely on local values. HCV areas must compliment conservation efforts at other
scales (e.g. national, regional, local), and the areas identified and values managed for at the
concession level mustollectively achieve the conservation objectives defined at those scales.
National and regional level analysis that identify areas important for maintaining values that operate
at levels larger than the individual concession scale are critical. Enshanthe HCV framework
considers values like connectivityequires this information before land is allocatedfor forest
conversion. The identification of these HCV areas should be based on the conservation objectives of
Gabon and not generic criteria. Dasats available at the national scale provide an objective and
transparent platform for priority setting and defining HCV criteria, and then mapping HCVs at the
national scale.

WCS, MBGWWEF and Clare keen to ensure that future industrial developments dalkto
consideration areas of important biodiversitifor instance, plantation developments should be
orientated to degraded lands and areas that are of low priority for biodiversity, both at the national
and concession level scale. The HCV criteria peavidseful framework for organizing and managing
priority conservation areas in working landscapes, but it is first necessary to develop reliable,
consistent and transparent methods for the delineation of HCV areas. For HCV to be effective, the
role that HCV areas will play in regional, national, and international conservation efforts need to be
defined and agreed at the national level to ensure that HCV areas compliment other conservation
efforts. For each HCV criteria, it is necessary for stakeholdexgrée onwhena given conservation
feature will be considered an HCV. The development of a shared vision and common set of
objectives for biodiversity conservation is necessary to ensure that HCV areas identified at the
concession level, contribute to aelviement of national conservation objectives.
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based on basic biological concepts and given thresholds. The intention in publishing these maps is to

help stakeholders visualise the spatial consequences of adopting a particular threshold or limit. It is

y2i GKS 321t 2F GKA& LINRB2SOG G2 LINRPLRAS GKS WNAR
guantitative and objective based approaches can be used inansparent process to identify

conservation priority.

The project focused on production of national data setéour thematic areas, shown in the table
below, to complement the work already underway by the government of Gabbis report also
identifies a number of gaps in the existing knowledge base and provides recommendations for
furthering priority setting at the national scale.

2. The themes adessed under the project

The goal of this project was to explore approaches for identifying HCV ameagiththe setting of
objective targets for inclusion of biodiversity values in those areas, and to facilitateutsnd
planning so it takes into account areas of high conservation value. The HCV attributes considered for
this project are the biodiversityral ecosystem service components (HCVH Where a reasonable
amount of spatially explicit data now exists, and those that can be mapped at large scales. We would
have liked to include a number of additional features, but we did not have sufficient infiommi

do so. An additional aim was to facilitate decision making on land use at the district, provincial or
landscape scale. Decisions about HCVs 5 & 6, which concern local peoples cultural and forest use
values were included in the landscape scale aialisee below). The available community data that

we used was not, however, collected for the purposes of a HCV assessment and therefore its use
here should be treated as a demonstration only for the mapping. Compiling such data is an essential
componentof land use decisions within an individual concession, where one would also assess
sustainability and potential for viable alternatives.

Theme | Objective Organisation
1. Modellingof populations of greaapes and elephants to: WCS & MB(Q
(chapter 3)

1 Provide the information baseecessaryor identifying priority
areas (size, intactness, population viability etc

1 Coarse scale maps of priority areathpat take into account the
human footprint

o 1 Modgl?ngdistributjoh of endemic plant species in G.abon WCS & MBG
9 Identification of distinct areas and hotspots efidemism
(chapter 4)
3. Development of methods for the identificatiasf forest types andand | WCS (chapter
units, to facilitate the planning process 5)
4. Using a biotic index of fresh water systemsidentify important river| WWF (chapter
catchments 6)




In addition to the mapping of these features at a national scale we have completed a case study
example, using national scale priority maps in a conservation planning exercise designed to identify
conservél A2y LINA2NARAGASE G GKS f1FyRaolFLIS a0FtS 60K L
to explore the utility of national scale priority maps, complementing this with locally acquired data

and identified HCVs and develop techniques for integrasingh data into planning decisions in a

real world scenario.

3. Critical aeas forgreat apes andforestelephants
3.1 Data collationand analyss

3.1.1 Distribution and abundance modellinfpr great apes andelephants

The modelling and mapping d&brest elephant (Loxodonta africana cyclojiscentral chimpanzee

(Pan troglodytegroglodyte9 and western lowland gorillaSrilla gorilla gorillx populationsat the
regional levelwas recently completed by WG#id partners(Maiselset al. 2013, IUCN 20132.
Individud models were developed to estimate the distribution and abundance across central Africa
for each sukspecies. The models were based on fiddda collected by an extensive network of
partners andfrom a number ofnational parks and parkeripheral areaver the course of ten
years, using standard data collection techniques, as well as environmental and social variables that
can be used to predict the distributions. The model outputs for apes have recently been used to
redefine the priority areas for apsonservation across all of central Africa (IUCN 2014).

The outputs from the modelling exercisge spatially explicit predictions of the density of each
species at 5 kiresolution for elephants and a 1km2 resolution for chimpanzee and gorilla across
the region The data can be used to set explicit targets for the conservation of individual populations
of each species and to quantify the contribution of areas to achievement of those takgei®ver,

the decision about when a concentration becomes natignsifnificant requires the definition of a
threshold value.

3.1.2 Setting priorities and thresholds

This part of the project used the model data to consider different ways to visualise the results and
promote discussion about appropriate conservation targetstakeholdersand decision makers in

the region Conservation objectives and values are subjective by definition, and many methods have
been proposed to identify and delineate areas of greater conservation value. Some approaches, such
as themethodologiesfor selection ofKey Biodiversity Areg(IUCN)suggestapplying thresholds to

select areas with a large proportion of the national population of the speEmsexampleEndemic

! Maisels, Fiona, Samantha Strindberg, Stephen Blake, George Wittemyer, John Hart, Elizabeth A. Williamson,
w2adlkyR !0FQlT SG Fftd a5S@radaliAay3d 5S0Of Ay SOredtis C2NBa/
KolokotronisPLoS ON& no. 3 (March 4, 2013): e59469. doi:10.1371/journal.pone.0059469.

L'/ b atfly RQFEOGAZY NBIAZYL f LI2dzNJ € O2yaSNBI GAzZY
RQ! TNAIj dzS @8y pMET Bk yREe spédidisies Ge¥ pridaied delaSCSE/UICN, 2014.

L' /b atfly RQFEOGAZ2Y NBIAZ2YIf LIdN £+ O2yaSNDI A2y
RQ! FNRAI|jdzS O8yipRET Dt h & REe spédilistes Ge¥ pridaied dellaSCSE/UICN, 2014.
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Bird Areas are selected on the basis that they contain a threshold of 5%eqajlobal population of
the species.

The drawback of such approaches is that there is no clearly defined objective that will be achieved if
all areas that contain >5% of species distribution are conserved. The aggregate protection afforded
the species maye highly variable and is entirely dependent on the spatial distribution of the
species in the landscape. Rather than focus on defining a specific thresholds above which the
population of a species was deemed to be important, we focused on achievindl@igeztives for

the individual species considered in the analysis. For example, rather than saying that areas that
contain >5% of the distribution of the species are important, we define an overall target for species
conservation (ex. 70% of the total palation) and define all areas as important if they efficiently
contribute to achieving that target.

To guide the selection of areas where conservation of forest habitat will be the most appropriate
land-use, we generated human influence layér 2 N2 T O@ & yia S NIThidildyeajowed bise S NI
to effectively identif areas thatare more suitable for conservatioshould be avoided when
identifying conservation zones, because of increased pressure from the human activities.

Population block maps werergduced separately for elephants and apes, based on known barriers
to movement by these species groups. Population blocks were primarily defined based on
boundaries posed by largevers and major areas of human habitation and development which
represent lio-geographic divisions between populations. These divisions are largely speculative, and
should themselves be subject of more detailed discusston.the purposes of prioritisation and our
analyseseach block represents a distinct conservation featwighin which a specified populations
would need to be maintained in order to ensure persistence of the species within the Glbek.
purpose of defining population blocks was to ensure that each species was conserved across its full
range.

To identify aeas that were important to contribute to the targets we defined, we used two spatial

LI I yyAy3a &a2FG6FNB LI O1138a o6%w2yliGdAz2y YR al NEIY
efficiently achieved the targets we considered (ex. 70%) within in eaphlation block. Separate

analyses were conducted for apes and forest elephants.

3.2 Results
3.2.1 Speciedglistributionsand population blocks

Elephant density is very heterogeneodSgurel left) across Gabon; distance to human habdaati

and forest management are important factors in determining density. Following discussion of the
results of the elephant population analysis carried out in year 1, a number of different techniques

were tested for the identification of priority zone&igure 1 right shows the predicted elephant

L2 Lddzt + A2y Ay SIOK 2F wmp WLRLWAFIGA2y o0f201aQ |
elephants. The map clearly shows the importance of Gabon in supporting forest elephant
populaions around the world (it supports ~50% of the total population), and the relative
distribution of elephants in the population blocks in Gabon.

11
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Figurel. Density distribution map of forest elephants at 5km resolution in Galbere dark greer
represent higher densities (I). Overall importance of elephant blocks expressed as percentag
global population of forest elephants (r).

The density distribution data for the two ape species combined (gorillas and chimparexeg$yr

each species separately are presentedrigure2. For this analysis, we combined major rivers and
major roads (including those with high levels of continuous human presence) to divide the country
into 19 blocks. Combindi¢ map of population units and the predicted density surface, shows the
expected number of great apes within each uitgure2). This is already informative, at it shows
the blocks that are likely to be able to sustain viableydations over the long term.
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Figure2. Basic density surface from the modelling of great ape densitith densities shown a
individuals per square kilometreGreat apes combined (top left)Gorillas (top right) ad
chimpanzees (bottom left)The lower than expectediensity predictions for ape# north eastof
Gabonare the resultof previous ebola outbreaks. Data from IUCN Z0Te total population
estimate of both gorillas and chimpanzees in ehldtk(bottom right).

3.2.2 "(onservation costlayers

An accessibility layer was created by combining human population density and ease of access, using
NEFR&asX ylFr@A3alrotS NAGBSNE | yR {2 L3 3 Npoinikrguréd)2 Y S| & dzh

Li/be atfly RQFOGA2Y NBIA2YyLE LRdNI £+ O2yaSNBriAzy
RQ! FNAI|jdzS O8ypREt Dt h yREZ {dzA daSY DNRdAzZLIS RSOI&ALISOAL £ A &G ¢
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Figure3. Human population density (I) and accessibility (r)

In addition to the accessibility layer, we considered existing land use and tenure categories, such as
forestry concessions and their magement status, and potential suitability for agricultural crops

(notably palm oil and rubber). The combination of these layers produced a relative measure of the
woz2aiqQ 2F aSidédAy3a FaARS GKS INBIF T2NJ | cofi2y aSND
parameter can be assigned different weightings of im@oce Eigured). In this context, 'cost' is not

necessarily the 'cost' in monetary terms, but an approximation of the relative difficulty in attempting

to set aside an area for conservation based on existing and potential future use of the area. The
systematic approach we used to identify areas of higher conservation value preferentially selects

areas of lower 'cost' and higher value for species consemati

14
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+ Accessibility x 20
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Low : 530

Gabon

:I Gabon

Figured.! y SEFYLI S YILI 2F GKS wO02ai0Q 27T O2 thahihekidost s tiey dre
already settled and or have high suitability for other land uses. Green areas hastectost, dueto low levels ofhuman
pressure and loer suitability for crops.Four cost parameters are combined: distance to protected areas
accessibility (public roads, rails etc), management status (PA, certified forestry, CFAD etc), environmental saitabil
palm, with the weighbf eachparameterin the cost layensa percentage.

3.2.3 Setting conservation priority zones

The simplest prioritisation approach would be to prioritise population blocks based on the
percentage of the national (or global) pdption of they contain (se€&igurel, Figure2). However

this approach does not take account of the different land uses, or the feasibility of conservation
action within each block. Thispproach would also treat thelephants ad apes in individual
populations as fungible, essentially ignoring that the blocks are distinction units.

To improve on this, thexamples below show howve used apopulation targetfor each block to
RSTAYSTAOIHARM IQAY OSY G NI A2y Q 2F St SLKI ysiftwaeNd | LIS &
package was used to combine the population density data, with the cost layer to select the best
areas for elephant conservation. In the model, pixels are selected tsepation priority (i.e. high
population density and low cost) until a given population target figure has been satisfied for each
block.

In the first analysis on the elephant model, we tested the spatial prioritization process by defining
targets per poplation block base@dn their overall importance; defining higher conservation targets
for blocks with higher population&igureb).

15



Potential conservation area
Trial 3

- Potential conservation area
[T oock

Road

Figure5 Results from a modelling exercise inlyiVariabletargets were set for each populatig
block and Zonation was asked to find the optimal area to achieve the given population tar
each block.

However, this is only one potential approach to defining important concentrations, and
conservatbnists and decision makers can always argue over which blocks are the most important or
what the precise target population should be for each block.

An alternative approach to the targets presented above is to maintain a set percentage of the
elephant poptation ineachblock. In the example belo{rigure6) we show the minimal land area
required to represent 70% of the current elephant population in each block.

16



Potential conservation

area for a target of 70%

of the current elephant
population

[ potential conservation area
[ sioc

Road

B woter

[ Gabon

Figure6 Area of land regired to conserve 70% of the elephant population in eq
block

Repeating this analysis at different percentage target is informative, as it shows how much more
land would be required to be managed for conservation if the target percentage is incredmed. T
example below shows the results of a Zonation prioritization exercise to represent 70, 80 and 90% of
the total population of elephants in eadhock Eigure?).

Threshold population in each
population block

- 70% of the current elephant population
- 80% of the current elephant population
l:l 90% of the current elephant population
] sout

Road

Water

it

Figure7 Overlay ofdifferent percentage thresholds: the area required to conse
70, 80, and 90% of the elephant population in each block.
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For apes, similar discussion can be held on setting targets, fixed targets for each population block, or
variable targets per blockepending on other factors. Here we present two Zonation analysis
outputs. The first achieves an 80% population target in each block. The second superimposes
outputs from three separate analyses with population targets of 70, 80 and 90%, to illustrate the
addition forest area required to achieve increasingly high tardeigutes).

Threshold Ape population in
each population block

I 0% of the current ape population

[ siock

Road

~—— River

Gabon

Figure8 (top) Map showingZonation results at a target population threshold of 80% for each bl
The® are the areas that the model suggests should be maintained under forest cover if &
DI62yQa aINBLEG FLSa FNB (2 o 8nteypnddiBsS Ry
used in the analysis includeil palm suitability as a factoilo awid when selecting conservatio
areas (bottom) Map showing an overlay @bnation results at a target population of 70, 80, 909
the total great ape population.

Note on publication of results

Please note that these results are preliminary in natared are primarily presented to demonstrate
the application of an analytical method. Thus the maps presented here are intended to provide an
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