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Executive summary 

The High Conservation Value (HCV) concept aims to provide a framework for identifying 

conservation values in the landscape, 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 

certification 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 absence of clear, high-level objectives, this has 

typically been a bottom-up 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 biodiversity 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. Management 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 data is poor, such as Gabon in central Africa. In contrast to many of its 

ƴŜƛƎƘōƻǳǊǎΣ DŀōƻƴΩǎ ŦƻǊŜǎǘŜŘ ƭŀƴŘǎŎŀǇŜǎ ŀǊŜ ƭŀǊƎŜƭȅ ƛƴǘŀŎǘΣ ŀƴŘ ǘƘǳǎ ŎǊƛǘƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǘƘŜ 

continued survival of endemic and endangered species.  Application of the HCV approach based on 

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. During the course 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 highlight some of the key contributions below:  

1. Large mammals. We 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 targets for each species, while minimising inclusion of areas 

with high socio-economic value. 

2. Zones of plant endemism. Predicted distribution models were generated for 193 of Gabon's 

650 known endemic plant species. A preliminary assessment of distribution of these 

endemic species identified distinct phyto-geographic regions at the national scale using 

hierarchical cluster analysis. These regions can be used to inform national and regional 

conservation efforts to ensure representation of plant endemism.  Both the models for the 

distribution of individual species and the phyto-geographic regions identified represent 

works in progress that will continue to be updated in future projects that build on this work. 

3. Forest ecosystem types. At the national and local scale, plant 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 
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and local level is essential to ensuring that the diversity of forest types are represented by 

regional and national conservation efforts.   

4. Prioritising freshwater catchments on fish diversity. A national data set on spatial 

distribution of  fish species was compiled, to support a preliminary assessment 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 spatial planning 

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 

conservation, to produce land use configurations that achieve 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 conservation 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 erosion vulnerability (HCV 4), 

and revised maps for the distribution of other threatened species in the region. 

¢ƘŜ ƭŀƴŘ ǳǎŜ ǎŎŜƴŀǊƛƻ ƳŀǇǎ ǇǊŜǎŜƴǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǇǊƻǾƛŘŜ ŜȄŀƳǇƭŜǎ ƻŦ ΨƻǇǘƛƳǳƳΩ 

configuration of conservation set aside areas, for a given set of conservation priorities. While the 

best available information was utilized to identify these land-use alternatives, the areas identified 

are highly dependent on the objectives for which the areas are to be identified.  The approach can 

be used to ensure the 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 can be included in the analysis to 

explicitly assess trade-offs 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 identify 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 methodologies developed 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 data-driven 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 emerged over 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 and nineteen countries have produced guidance documents on the 

process for identifying HCV areas.  This has typically been a bottom-up process, where companies 

have used their own data to define conservation priorities in the absence of agreed national 

conservation priorities or planning frameworks. The HCV framework is now expanding beyond the 

forestry sector and into agricultural and plantation sectors (e.g. RSPO) as operators attempt to 

demonstrate good environmental practice and show that their activities are not impacting areas 

deemed important for biodiversity conservation. The 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 framework can be 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 contribute 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 contribution 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 properties (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 must collectively 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.  Ensuring that the HCV framework 

considers values like connectivity, requires this information before land is allocated for forest 

conversion. The identification of these HCV areas should be based on the conservation objectives of 

Gabon and not generic criteria. Data sets 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, MBG, WWF and CI are keen to ensure that future industrial developments take into 

consideration areas of important biodiversity. For 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 provide a useful 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 stakeholders to agree on when a 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 achievement of national conservation objectives.  
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¢Ƙƛǎ ǊŜǇƻǊǘ Ŏƻƴǘŀƛƴǎ ŀ ƴǳƳōŜǊ ƻŦ ƳŀǇǎ ǘƘŀǘ ǎƘƻǿ ŀ ǎŜǘ ƻŦ ŀǊŜŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ΨŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊƛƻǊƛǘƛŜǎΩ 

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 

ƴƻǘ ǘƘŜ Ǝƻŀƭ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘ ǘƻ ǇǊƻǇƻǎŜ ǘƘŜ ΨǊƛƎƘǘΩ ǘƘǊŜǎƘƻƭŘ ŦƻǊ ŜŀŎƘ ǇŀǊŀƳŜǘŜǊΣ ōǳǘ ǘƻ ǎƘƻǿ Ƙƻǿ 

quantitative and objective based approaches can be used in a transparent process to identify 

conservation priority.   

The project focused on production of national data sets in four thematic areas, shown in the table 

below, to complement the work already underway by the government of Gabon. This 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 addressed under the project 

The goal of this project was to explore approaches for identifying HCV areas through the setting of 

objective targets for inclusion of biodiversity values in those areas, and to facilitate land-use 

planning so it takes into account areas of high conservation value. The HCV attributes considered for 

this project are the biodiversity and ecosystem service components (HCVs 1-4) 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 information to 

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 analysis (see 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 

component of land use decisions within an individual concession, where one would also assess 

sustainability and potential for viable alternatives.  

 

Theme Objective Organisation 

1.  Modelling of populations of great apes and elephants to: 

¶ Provide the information base necessary for identifying priority 

areas (size, intactness, population viability etc 

¶ Coarse scale maps of priority areas ), that take into account the 

human footprint 

WCS & MBG 

(chapter 3) 

2.  ¶ Modeling distribution of endemic plant species in Gabon 

¶ Identification of distinct areas and hotspots of endemism  
WCS & MBG 

(chapter 4) 

3.  Development of methods for the identification of forest types and land 

units, to facilitate the planning process 

WCS (chapter 

5) 

4.  Using a biotic index of fresh water systems to identify important river 

catchments  

WWF (chapter 

6) 
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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 

conservaǘƛƻƴ ǇǊƛƻǊƛǘƛŜǎ ŀǘ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ǎŎŀƭŜ όŎƘŀǇǘŜǊ тύΦ ¢Ƙƛǎ ΨƭŀƴŘǎŎŀǇŜ ŎŀǎŜ ǎǘǳŘȅΩ Ƙŀǎ ŜƴŀōƭŜŘ ǳǎ 

to explore the utility of national scale priority maps, complementing this with locally acquired data 

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

real world scenario.    

   

3.   Critical areas for great apes and forest elephants 

3.1   Data collation and analyses 

3.1.1   Distribution and abundance modelling for great apes and elephants 

The modelling and mapping of forest elephant (Loxodonta africana cyclotis), central chimpanzee 

(Pan troglodytes troglodytes) and western lowland gorilla (Gorilla gorilla gorilla) populations at the 

regional level was recently completed by WCS and partners (Maisels et al. 20131, IUCN 20142). 

Individual models were developed to estimate the distribution and abundance across central Africa 

for each sub-species. The models were  based on field data collected by an extensive network of 

partners and from a number of national parks and park peripheral areas over 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 ape conservation across all of central Africa (IUCN 2014). 

The outputs from the modelling exercise are spatially explicit predictions of the density of each 

species at 5 km2 resolution 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 targets. However, 

the decision about when a concentration becomes nationally significant 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 targets by stakeholders and 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 the methodologies for selection of Key Biodiversity Areas (IUCN) suggest applying thresholds to 

select areas with a large proportion of the national population of the species. For example, Endemic 

                                                           

1 Maisels, Fiona, Samantha Strindberg, Stephen Blake, George Wittemyer, John Hart, Elizabeth A. Williamson, 

wƻǎǘŀƴŘ !ōŀΩŀΣ Ŝǘ ŀƭΦ ά5ŜǾŀǎǘŀǘƛƴƎ 5ŜŎƭƛƴŜ ƻŦ CƻǊŜǎǘ 9ƭŜǇƘŀƴǘǎ ƛƴ /ŜƴǘǊŀƭ !ŦǊƛŎŀΦέ 9ŘƛǘŜŘ ōȅ {ŜǊƎƛƻǎ-Orestis 

Kolokotronis. PLoS ONE 8, no. 3 (March 4, 2013): e59469. doi:10.1371/journal.pone.0059469. 

2
 L¦/bΦ άtƭŀƴ ŘΩŀŎǘƛƻƴ ǊŞƎƛƻƴŀƭ ǇƻǳǊ ƭŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ŘŜǎ ƎƻǊƛƭƭŜǎ ŘŜ ǇƭŀƛƴŜ ŘŜ ƭΩhǳŜǎǘ Ŝǘ ŘŜǎ ŎƘƛƳǇŀƴȊŞǎ 

ŘΩ!ŦǊƛǉǳŜ ŎŜƴǘǊŀƭŜ нлмрςнлнрΦέ DƭŀƴŘΣ {ǳƛǎǎŜΥ DǊƻǳǇŜ de spécialistes des primates de la CSE/UICN, 2014. 
2
 L¦/bΦ άtƭŀƴ ŘΩŀŎǘƛƻƴ ǊŞƎƛƻƴŀƭ ǇƻǳǊ ƭŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ŘŜǎ ƎƻǊƛƭƭŜǎ ŘŜ ǇƭŀƛƴŜ ŘŜ ƭΩhǳŜǎǘ Ŝǘ ŘŜǎ ŎƘƛƳǇŀƴȊŞǎ 

ŘΩ!ŦǊƛǉǳŜ ŎŜƴǘǊŀƭŜ нлмрςнлнрΦέ DƭŀƴŘΣ {ǳƛǎǎŜΥ DǊƻǳǇŜ de spécialistes des primates de la CSE/UICN, 2014. 
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Bird Areas are selected on the basis that they contain a threshold of 5% of the global 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 may be 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 achieving overall objectives 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 population) 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 a human influence layerΣ ƻǊ ΨŎƻǎǘ ƻŦ ŎƻƴǎŜǊǾŀǘƛƻƴ ƭŀȅŜǊΩ. This layer allowed us 

to effectively identify areas that are more suitable for conservation should be avoided when 

identifying conservation zones, because of increased pressure from the human activities. 

Population block maps were produced 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 large rivers and major areas of human habitation and development which 

represent bio-geographic divisions between populations. These divisions are largely speculative, and 

should themselves be subject of more detailed discussion. For the purposes of prioritisation and our 

analyses, each block represents a distinct conservation feature, within which a specified populations 

would need to be maintained in order to ensure persistence of the species within the block. The 

purpose of defining population blocks was to ensure that each species was conserved across its full 

range.   

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

ǇƭŀƴƴƛƴƎ ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜǎ ό½ƻƴŀǘƛƻƴ ŀƴŘ aŀǊȄŀƴύΦ ¢ƘŜǎŜ ǎŜƭŜŎǘ ǘƘŜ ōŜǎǘ όΨƭŜŀǎǘ ŎƻǎǘΩύ ŀǊŜŀǎ ǘƘŀǘ 

efficiently achieved the targets we considered (ex. 70%) within in each population block. Separate  

analyses were conducted for apes and forest elephants. 

 

3.2   Results 

3.2.1   Species distributions and population blocks 

Elephant density is very heterogeneous (Figure 1 left) across Gabon; distance to human habitation 

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 zones. Figure 1 right shows the predicted elephant 

ǇƻǇǳƭŀǘƛƻƴ ƛƴ ŜŀŎƘ ƻŦ мр ΨǇƻǇǳƭŀǘƛƻƴ ōƭƻŎƪǎΩ ŀǎ ŀ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŦƻǊŜǎǘ 

elephants. The map clearly shows the importance of Gabon in supporting forest elephant 

populations around the world (it supports ~50% of the total population), and the relative 

distribution of elephants in the population blocks in Gabon. 
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Figure 1. Density distribution map of forest elephants at 5km resolution in Gabon where dark green 

represent higher densities (l).  Overall importance of elephant blocks expressed as percentage of the 

global population of forest elephants (r). 

 

The density distribution data for the two ape species combined (gorillas and chimpanzees), and for 

each species separately are presented in Figure 2. 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. Combing the map of population units and the predicted density surface, shows the 

expected number of great apes within each unit (Figure 2). This is already informative, at it shows 

the blocks that are likely to be able to sustain viable populations over the long term. 
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Figure 2. Basic density surface from the modelling of great ape densities, with densities shown as 

individuals per square kilometre. Great apes combined (top left), Gorillas (top right) and 

chimpanzees (bottom left). The lower than expected density predictions for apes in north east of  

Gabon are the result of previous ebola outbreaks. Data from IUCN 20143. The total population 

estimate of both gorillas and chimpanzees in each block (bottom right). 

 

3.2.2   "Conservation cost" layers  

An accessibility layer was created by combining human population density and ease of access, using 

ǊƻŀŘǎΣ ƴŀǾƛƎŀōƭŜ ǊƛǾŜǊǎ ŀƴŘ ǘƻǇƻƎǊŀǇƘȅ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ΨŜŀǎŜ ƻŦ ǘǊŀǾŜƭΩ ǘƻ ŀƴȅ ƎƛǾŜƴ point (Figure 3). 

                                                           
3
 L¦/bΦ άtƭŀƴ ŘΩŀŎǘƛƻƴ ǊŞƎƛƻƴŀƭ ǇƻǳǊ ƭŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ŘŜǎ ƎƻǊƛƭƭŜǎ ŘŜ ǇƭŀƛƴŜ ŘŜ ƭΩhǳŜǎǘ Ŝǘ ŘŜǎ ŎƘƛƳǇŀƴȊŞǎ 

ŘΩ!ŦǊƛǉǳŜ ŎŜƴǘǊŀƭŜ нлмрςнлнрΦέ DƭŀƴŘΣ {ǳƛǎǎŜΥ DǊƻǳǇŜ ŘŜ ǎǇŞŎƛŀƭƛǎǘŜǎ ŘŜǎ ǇǊƛƳŀǘŜǎ ŘŜ ƭŀ /{9κ¦L/bΣ н014. 
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Figure 3. Human population density (l) and accessibility (r) 

 

In addition to the accessibility layer, we considered existing land use and tenure categories, such as 

forestry concessions and their management status, and potential suitability for agricultural crops 

(notably palm oil and rubber). The combination of these layers produced a relative measure of the 

ΨŎƻǎǘΩ ƻŦ ǎŜǘǘƛƴƎ ŀǎƛŘŜ ǘƘŜ ŀǊŜŀ ŦƻǊ ŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ǊŜƭŀǘŜŘ ƭŀƴŘ ǳǎŜΣ ǿƘŜǊŜ ƛƴ ŀŘŘƛǘƛƻƴ ŜŀŎƘ cost 

parameter can be assigned different weightings of importance (Figure 4). 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 conservation. 
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Figure 4. !ƴ ŜȄŀƳǇƭŜ ƳŀǇ ƻŦ ǘƘŜ ΨŎƻǎǘΩ ƻŦ ŎƻƴǎŜǊǾƛƴƎ ǿƛƭŘƭƛŦŜ ƛƴ ŀ ƎƛǾŜƴ ŀǊŜŀΦ wŜŘ ŀǊŜŀǎ ƘŀǾŜ the highest cost, as they are 

already settled and or have high suitability for other land uses. Green areas have lower cost, due to low levels of human 

pressure and lower suitability for crops. Four cost parameters are combined: distance to protected areas (PA), 

accessibility (public roads, rails etc), management status (PA, certified forestry, CFAD etc), environmental suitability for oil 

palm, with the weight of each parameter in the cost layer as a 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) population of they contain (see Figure 1, Figure 2). However 

this approach does not take account of the different land uses, or the feasibility of conservation 

action within each block. This approach would also treat the elephants and apes in individual 

populations as fungible, essentially ignoring that the blocks are distinction units. 

To improve on this, the examples below show how we used a population target for each block to 

ŘŜŦƛƴŜ ŀ ΨǎƛƎƴƛŦƛŎŀƴǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴΩ ƻŦ ŜƭŜǇƘŀƴǘ ƻǊ ŀǇŜǎ ŀǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ǎŎŀƭŜΦ ¢ƘŜ ½ƻƴŀǘƛƻƴ software 

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 by conservation 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 population block based on their overall importance; defining higher conservation targets 

for blocks with higher populations (Figure 5). 
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Figure 5 Results from a modelling exercise in yr 1. Variable targets were set for each population 

block and Zonation was asked to find the optimal area to achieve the given population target in 

each block. 

 

However, this is only one potential approach to defining important concentrations, and 

conservationists 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 population in each block. In the example below (Figure 6) we show the minimal land area 

required to represent 70% of the current elephant population in each block.  
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Figure 6 Area of land required to conserve 70% of the elephant population in each 

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 increased. The 

example below shows the results of a Zonation prioritization exercise to represent 70, 80 and 90% of 

the total population of elephants in each block (Figure 7).  

 

 

Figure 7 Overlay of different percentage thresholds: the area required to conserve 

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 block depending 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 targets (Figure 8). 

 

 

 

Figure 8 (top) Map showing Zonation results at a target population threshold of 80% for each block. 

These are the areas that the model suggests should be maintained under forest cover if 80% of 

DŀōƻƴΩǎ ƎǊŜŀǘ ŀǇŜǎ ŀǊŜ ǘƻ ōŜ ŎƻƴǎŜǊǾŜŘ ƛƴ ŜŀŎƘ ǇƻǇǳƭŀǘƛƻƴ ōƭƻŎƪΦ In this example ǘƘŜ ΨŎƻǎǘΩ ƭŀȅŜǊ 

used in the analysis included oil palm suitability as a factor to avoid when selecting conservation 

areas. (bottom) Map showing an overlay of Zonation results at a target population of 70, 80, 90% of 

the total great ape population. 

 

Note on publication of results  

Please note that these results are preliminary in nature, and are primarily presented to demonstrate 

the application of an analytical method. Thus the maps presented here are intended to provide an 






































































