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Abstract In Sub-Saharan Africa, the management of rangelands used by mobile popu-
lations, such as transhumant herders, must include large scale, sometimes cross-border,
components. This mobility, common and significant in transhumant livestock production
systems is, in most cases, not taken into account in conservation and natural resources
management strategies around protected areas. Most conservation projects which include a
development goal are designed to provide support to sedentary subsistence agricultural
populations. Securing “pastoral lands” is seldom included as part of protected areas land
management approaches. This paper focuses on the difficulty of integrating pastoral,
agricultural and conservation issues into a regional land management plan. Based on a case
study in Chad (Zakouma National Park), we pay particular attention to local mechanisms
of land tenure negotiation, the mobile actors and the complex political landscape that this
creates.

Keywords Land tenure - Mobility - Protected areas - Sub-Saharan Africa -
Transhumant herders - Wildlife conservation

A. Binot (0X) - D. Dulieu

Environments and Societies Department, AGIRs Research Unit, CIRAD,
Campus de Baillarguet TA C/E-22, 34398 Montpellier, France

e-mail: aurelie.binot@cirad.fr

D. Dulieu
e-mail: dominique.dulieu@cirad.fr

L. Hanon - D. V. Joiris
Université Libre de Bruxelles, Brussels, Belgium
e-mail: lauhanon@yahoo.fr

D. V. Joiris
e-mail: vjoiris@ulb.ac.be

Published online: 06 June 2009 @ Springer



Biodivers Conserv

Abbreviations

CBNRM Community Based Natural Resources Management Programmes

CIRAD Centre de Coopération Internationale en Recherche Agronomique pour
le Développement (French Agricultural Research Centre for
International Development)

CURESS Conservation et utilisation rationnelle des écosystémes Soudano-
Sahéliens (Conservation and rational use of Sudano-Sahalian
ecosystems)

ECOPAS Ecosystemes protégés d’Afrique sahélienne (Protected Ecosystems in
Sahalan Africa)

EU European Union

FAO/LEAD Food and Agriculture Organisation/Livestock, Environment and
Development

FCFA Franc de la coopération financiere d’ Afrique centrale (African financial
cooperation franc)

GDP Gross Domestic Product

GEPAC Gouvernance Environnementale et gestion Participative en Afrique
Centrale (Contribution to the Improvement of environmental
governance and participatory management processes in Central Africa)

HDI Human Development Index

ICDP Integrated Conservation Development Programmes

UNESCO United Nations Educational Scientific and Cultural Organisation

UNESCO-MAB Man and Biosphere Programme

NRM Natural Resource Management

PA(s) Protected Area(s)

RFBS Réserve de Faune du Salamat (Salamat Wildlife Reserve)

SSA Sub-Saharan Africa

ULB Université Libre de Bruxelles

UNDP United Nations Development Programme

ZNP Zakouma National Park

Introduction

In the framework of sustainable development as a guideline for environment protection
(UN Conference for Environment and Development 1992; Convention for Biological
Diversity; The five [IUCN Park world congresses from 1962 to 2003; UNESCO’s Man and
the Biosphere Programme 1974; World Conservation Strategy WWFEF/UICN/PNUE 1980;
World Commission for Protected Areas 1992) most natural resource management pro-
grammes aim to integrate conservation and development issues, involving local stake-
holders in the management of protected areas. As a result, most biodiversity conservation
projects nowadays contain a social dimension including the involvement and participation
of local populations in natural resource management as an essential component (Hulme
and Murphree 2001; Adams et al. 2004). Over the past 15 years, participatory approaches
to natural resource management and Integrated Conservation Development Programmes
(ICDPs) have been markedly supported by funding agencies and biodiversity conservation
programmes (Wells et al. 1992; Robbins et al. 2006).
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In the Sub-Saharan Africa context, there are many problems linked to the implemen-
tation of such conservation approaches. In most of the cases, the ICDP approaches which
are brandished on the official documents are very difficult to implement in the field
(McShane and Wells 2004; Beinart and McGregor 2003; Blanc-Pamard and Fauroux 2004;
Duffy 2000; Hulme and Murphree 2001; Moseley and Ikubolajeh Logan 2004; Rodgers
2005). Indeed, implementation of such conservation programmes often fail to integrate
local stakeholders and local natural resources management rules, resulting in the worsening
of local poverty (Igoe and Brockington 2007; Adams et al. 2004; Brosius 2006). This is a
real issue in the context of Sub-Saharan Africa where people are highly dependent on
natural resources for their subsistence.

Nevertheless, protected areas (PAs) of Sub-Saharan Africa are vital tools for biodiversity
conservation on a national and international scale. In the context of wildlife conservation in
Africa, conservation objectives mostly comprise PA buffer zones and peripheries (cf. the
Johannesburg World Congress in 2002) which often have radiuses of up to several hundreds
of kilometres. These PA peripheries and buffer zones are managed according to environ-
mental land management programmes, involving land use restrictions for residents. In Sub-
Saharan Africa, PA periphery land management plans are generally set up following ICDPs
principles and are facing the implementation problems characteristic of ICDPs.

In this paper, we propose to highlight typical failures that can occur in the frame of an
integrated conservation programme’s implementation, namely the neglect of local land
tenure rules and the low integration of key local stakeholders. We will discuss on the basis
of the Zakouma National Park (ZNP) case study in Chad, analysing the land management
process that has been carried out since 2005. We propose to highlight how the negligence
of agro-pastoral land-use issues and transhumant herders’ low integration in the land
management process are threatening the sustainability of the conservation programme,
jeopardising the relationships between conservation stakeholders and local populations.

We will first describe the ecological and socioeconomic context of ZNP as well as land
management issues in the park and its periphery. Transhumant stakeholders’ strategies and
agro-pastoral land use dynamics based on mobility are then described, in order to highlight
the difficulty of integrating in an ICDP all local livelihood activities such as agriculture,
pastoral livestock production, hunting and gathering.

Then, we will discuss how integrated conservation and development programmes fail to
assimilate local negotiation processes for land access, regarding the importance of land
tenure challenges at the edge of Sub-Saharan African protected areas. Next, a comparison
with the management of pastoral areas around the “W” Transfrontier Park will broaden
our perspective. We finally suggest recommendations for integrating mobility-based
strategies in land management processes in the context of PAs management.

Materials and methods

Results presented here are based on a synthesis of field and desk studies, carried out under
the framework of the GEPAC (Gouvernance Environnementale et gestion Participative en
Afrique Centrale—Contribution to the Improvement of environmental governance and
participatory management processes in Central Africa) research project. This project,
funded by the European Commission, was a collaborative effort between ULB’s Cultural
Anthropology Centre and Botanical Ecology Laboratory (Belgium), CIRAD (France),
Farcha Veterinary Laboratory (LRVZ Ndjamena, Chad) and the CURESS EU programme
Conservation and Rational Use of Sudano-Sahelian Ecosystems (Chad).
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Fig. 1 a Participatory map realised in the framework of the GEPAC project (Hanon 2008). b Remotep
sensing map (land use and vegetation units) realised in the framework of the GEPAC project (after Cornelis
et al. 2005)

Original data for this paper were collected around the ZNP (Chad) through participatory
mapping, remote sensing and interviews (in sedentary villages and transhumant herders
camps) through field missions conducted between 2000 and 2005 and desk studies between
2005 and 2008.

The participatory mapping (Fig. 1a) and interviews have provided data in order to
characterised ZNP’ population (permanent and seasonal), their land access strategies and
land use dynamics (Binot et al. in press; Hanon 2008; Hanon et al. 2008; GEPAC 2004,
2007, 2008; Binot et al. 2007; Binot 2000, 2005; Binot and Touré 2004; Hanon 2004).

The remote sensing mapping phase (Fig. 1b) of the study (Cornelis et al. 2005; GEPAC
2005, 2006) has provided the natural vegetation types’ distribution at the scale ZNP’s area
(through a 30 km radius park’s border area).

This type of information (vegetation, land use and land access strategies) was missing
for the area.

ZNP’s location

In south—east Chad (Fig. 2), the ZNP (3,000 km?) is included in the continental dry
tropical climate area called Sudano-Sahelian Area (Aubréville 1949).

The Park is characterised by two main vegetation types: Combretaceae forests (Acacia
sieberiana, A. polyacantha, Anogeissus leiocarpa, Combretum nigricans, C. glutinosum,
Terminalia spp.) and Mimosaceae wooded savannas (Acacia seyal, A. nilotica, Balanites
aegyptiaca, Anogeissus leiocarpus, Ziziphus Mauritania, Combretum glutinosum). It is a
sanctuary for Central and Western African biodiversity thanks to water availability
throughout the year. Seasonal floods are characteristic of the vast grasslands inside the park
and at its periphery. More than 65 mammal and 370 bird species have been identified (Fay
et al. 2006; Poilecot et al. 2007). During the wet season (June to November), some big
mammals (mainly elephants, giraffes and sable antelope) move outside the park (Fig. 3).
The park’s peripheries which have low demographic pressure, except at the eastern edge,
constitute major “reception” zones for wildlife during the wet season.

Considered as the last biodiversity conservatory in Central Africa’s dry lands, the ZNP
has been supported by a European conservation programme since the 1980s. Since 2001,
the CURESS (Conservation and rational use of Sudano-Sahalian ecosystems) EU pro-
gramme is supporting land management processes at the scale of the PA and its periphery.

Socioeconomic context

Chad is one of the poorest countries in the world (ranked 167 out of 177 with a Human
Development Index of 0.39 (PAM 2007). The national economy is mainly based on
agriculture and livestock farming (40% of gross domestic product and 30% of the national
export trade) and natural resources exploitation. More than 50% of the land is used as
rangeland.

The last census of 1993 estimates the Chadian population at 892.560 persons. In 2001,
Barraud et al. (2001) estimated the transhumant herder’s population in eastern Chad to
number about 300.000 persons.
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Fig. 2 Zakouma National Park in South East Chad

Livestock production in Chad mainly includes agro-pastoral and transhumant pastoral
strategies based on mobility, with more than 75% of the herds being transhumant (Ab-
doulmali 2005). As reported by FAO (2001), pastoralism is mainly characterised by the
degree of movement, from highly nomadic through transhumant to agropastoral. Pasto-
ralists are by their nature flexible and opportunistic. Pastoralism in Chad (aswell as in other
Sub-Saharan African areas) concerns mainly cattle, camels, sheep and goats and is cur-
rently reducing because of advancing agriculture (FAO 2001). Transhumant herders in
Chad move from the North to the South of the country following rains, along pastoral roads
called “mourhal” in Arabic.

ZNP’s land use and land management
Seasonal floods in the area induce high potential for agriculture and pastoral uses, as well

as wildlife conservation (Hanon 2008; Poilecot et al. 2007; Binot 2005; Binot et al. 2007;
Barraud et al. 2001).
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Fig. 3 Wildlife raining season’s movements (after Dolmia 2004). =, Elephants raining season movements;
s ZNP’s limits

Zakouma’s agro-pastoral land use

The transhumant herders who stay around ZNP during the dry season, are Arabic people
originated from northern Chad (mainly from Batha and Ouaddai regions, more than
300 km to the north).

Transhumant pastoralists which move to ZNP’s area during the dry season have in most
of the cases permanent homestead in the Ouaddai and Batha regions (nearby Abeche or
Oum Hadjer), where the older members of the community remain throughout the year and
where they have rainy season crop production.

After the dramatic droughts of the 1970s and 1980s, a lot of these transhumant herders
have settled in the Guera and Salamat region, nearby to ZNP. There, they became agro-
pastoralists, clearing Acacia seyal savannas for post-flood sorghum cultivation on one hand
and keeping cattle which are entrusted through patronage relationship to their transhumant
family members on the other hand.

As an example, inside the same herder’s family native from the Batha, we can find
transhumant herders (spending the rainy season in Oum Hadjer for example) and moving
from October to June around ZNP’s area, as well as agro-pastoralists which cultivate
sorghum fields in the ZNP’s periphery and invest the crops’ revenues buying cattle that
will be entrusted to transhumant family members.

In the protected area’s periphery, there are 91 permanent villages (Fig. 4) (ex-trans-
humant herders and native cultivators) and transhumant herders settlements dispatched in
the main grazing areas (Fig. 4).
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Fig. 4 Zakouma National Park’s pastoral roads, raining season’s grazing areas and main sorghum areas (after
Hanon 2008; Agreco 2007; Cornelis et al. 2005). @, Village; INEEEE, pastoral road; s rivers; (s, grazing
area; [+, sorghum area

Transhumant herders’ flows are mainly Arabic people with cattle, camels and sheep.
Transhumant herds move during 6-8 months (from November to July) through pastoral
roads (Fig. 4). Some herds are just in transit around the protected area, on their way to Iro
Lake (South Chad). Others stay during all the dry season on the pastoral areas on the edge
of the park. Most of these groups have been moving to Zakouma during the dry season for
about 30 years (Binot 2005; Binot et al. 2007). However, the transhumant livestock that
transits through Zakouma is mainly part of an international (56%) and regional (30%) trade
(Binot 2005), there are many socioeconomic exchanges (barter and trade) between sed-
entary and transhumant people at the local level. During the dry season, most herders
staying around Zakouma have strong kinship affiliations and/or social relationships with
sedentary people (for cattle patronage, sorghum residues grazing contracts, sorghum
transportation and trading sorghum flour, etc.). These relationships are set up between ex-
transhumant and transhumant herders in the frame of kinship relations and social net-
working, or in the frame of “cash negotiation contracts” between sedentary cultivators and
transhumant herders (Binot et al. 2007).

Most of the sedentary population around ZNP comprises Arabic, Boua and Guera ethnic
groups. Despite significant changes of human demography due to the settlement of
transhumant herders, population density around ZNP remains low, from four to ten
inhabitants per km? (Barraud et al. 2001). However, because of the good agricultural
potential of the northern and eastern edges of the park, population figures increase rapidly:
settlement of ex-transhumant herders in the periphery of the park started in the 1980s and
has been increasing since then.
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Presently, at the Northern and Eastern edges of the park’s periphery, most of the
population is now composed of Arabic agro-pastoralists villages (mainly ex-transhumant
Mysserié and Salamat agro-pastoralists) (Binot 2000, 2005; Binot et al. 2007; Hanon 2008)
and Arabic transhumant herders settlements (mainly Mysserié, Oualed Rachid or Maha-
mids Arabs; Barraud et al. 2001) during the dry season.

The Southern edge is mainly composed of Guera sedentary cultivators’ villages, nearby
transhumant herders’ settlements during the dry season.

The western edge is nearly empty (in terms of villages and herders settlements) due to
the lack of water resources and poor soils.

As elsewhere in Africa, local communities (sedentary and transhumant) are strongly
dependent on natural resources for their subsistence. The main socioeconomic activities
around ZNP are agriculture, agro-pastoralist and transhumant livestock production (at the
rainy season) and gathering of non-timber wild products (by agro-pastoralsits and trans-
humant herders). The Salamat region, which includes Zakouma, is one of Chad’s most
important areas in terms of agricultural production, especially for post-flood sorghum
(Sorghum durra or « berbéré », the daily staple of Chadian people) cultivated as both food
and cash crop (Raimond 1999; Hanon 2004). As said above, transhumant herders also work
with sedentary people during harvest periods for sorghum transportation. They also
negotiate grazing rights for their cattle to feed on crop (sorghum) residues (Binot 2005;
Binot et al. 2007). Most sorghum fields are located in the alluvial plains located at the
Eastern and Northern edges of the Park (Fig. 4). According to Cornelis et al. (2005), the
agricultural area around Zakouma represents <6% of the park’s border zone. The natural
savannas are still being well represented, although fields are undoubtedly expanding. Post-
flood sorghum crops is mainly handled by ex-transhumant herders (agro-pastoralists settled
at he park’s periphery) at the North and east park’s edges, and by sedentary cultivators at
the south’s edge.

Due to the economic importance of post-flood sorghum crops, Acacia seyal wooded
savannas clearing rights are carefully managed by local authorities (Binot et al. 2007).
Hanon (2008) has demonstrated it at the scale of an ex-transhumant herders’ village of the
eastern parks’ edge, highlighting the land tenure reserves marking strategy at short,
medium and long term inside village’s wooded land (Fig. 5).

This map shows how an ex-transhumant herders’ village group had, in 2004, already
marked most of the village’s Acacia seyal woods, in prevision of the future settlement of
transhumant herders’ family members in the area. This map shows particularly how
apparently “empty” natural vegetation can be socially attributed and tactically managed
even if this marking is not obvious at the first sight.

Grasslands and wetlands are exploited by transhumant herders, agro-pastoralists, and
sedentary cultivators (including fishermen). The main pastoral areas are located in the
large grassland plains and natural savannas at the North, South and Eastern edges of the
park (Fig. 4). Acacia seyal wooded savannas are used for Arabic gum gathering, live-
stock settlement, and cleared by slash and burn practices to grow sorghum (Hanon 2004;
Binot 2000). Arabic gum’s trade generates significant additional income for transhumant
herders. Other gathering activities concern also wild fruits (Balanites aegyptiaca, Acacia
nilotica) and grasses (Andropogon gayanus). These savannas are valued by numerous
stakeholders for multiple uses (sometimes with a mix of activities over different time
frames).

The pastoral strategy in the park’s nearby grazing areas (Fig. 4) is based on frequent
moves, according to accessibility and availability of good quality fodder and water
resources (Binot 2005). The key factor determining access to rangelands is the pastoralists’
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Fig. 5 Village land’ marking strategy (Hanon 2008). mss=s=m=mm, Acacia seyal savanna woods area;
=— « = = village land limits; ﬁ‘;{, slashed trees (land tenure marking limits); ===, sorghum fields; EEE,
long term tenure reserve; [, short term tenure reserve; [EEEE, attribuated plots; 727, natural woods (out of
land tenure reserve); 4., village names; s, roads

ability to negotiate, at the local level, with sedentary people (ex-transhumant herders and
native cultivators) and local government officials. Arbitration by local authorities plays a
major role in the land management issues that are linked to land use sharing between
transhumant and sedentary people (cultivators or ex-transhumant herders).

In the frame of advancing sorghum fields agriculture, the overlaps between crop fields,
transhumant grazing routes generate frequent conflicts (Binot 2005). Most of the time,
these conflicts are settled by local authorities in the frame of customary law.

Therefore, during the dry season, land use and economical production at the edge of
ZNP result from a continuous negotiation process involving transhumant herders and
sedentary people (mainly agro-pastoralists ex-transhumant herders at the northern and
eastern park’s edges, native cultivators at the southern edge) and even if land tenure
and land use conflicts emerge, most of the living strategies are based, as we saw in this
section, on local negotiation processes, collaborative work and land use sharing
involving ex-transhumant and transhumant herders, and in a slightest part native
cultivators.

Zakouma’s management context
In the framework of the CURESS Project, a management plan was designed for operational

management actions in the park and its periphery. This management plan has identified
agricultural area expansion for post-flood sorghum as the major threat for wildlife
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conservation. One key objective of the management plan is to control the expansion of
sorghum fields in order to protect the Acacia seyal savannas from slash and burn practices.

For conservationists, two specific objectives explain management dynamics (Agreco

2006, 2007).

First, the role of the park’s management is not limited to the protected area sensu stricto
but extends to a 30 km wide transition zone which is called periphery 1 and to a further
area called periphery 2 (Fig. 6). Peripheries 1 and 2 are included in the national Bahr
Salamat wildlife reserve (Réserve de faune du Bahr Salamat, RFBS).

Second, seasonal wildlife migrations have to be taken into account. Several studies
(Dolmia 2004; Fay et al. 2006; Poilecot et al. 2007) have shown that during the rainy
season, south-western and northern natural savannas at the park periphery are highly
frequented by elephants and big antelopes. In order to protect the animals (especially
elephants) when they are outside the park, recommendations have been made in the
park’s management plan for setting up two biological corridors at the north and south—
west Park’s limits (Fig. 6).

Although the terms of reference of the CURESS project state that development and

conservation issues must be integrated, these recommendations confirm that the present
management plan has mainly wildlife conservation objectives and doesn’t present local
integrated conservation and management objective as a prior issue.

As presented in the land management plan, the project should implement a local

development plan at the scale of the villages of peripheries 1 and 2. This development plan

Periphery
area 2

S

’,
‘™ ©/ Periphery

‘.'-' © )/ area1

&t /

. L A
. )

- o / <8 _
J \

Fig. 6 CURESS land management plan proposition (after Agreco 2007)
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should also be coordinated through a new platform comprising local people’s represen-
tatives: the “RFBS coordination unit”, the park’s manager, several Environment Ministry
delegates, two representatives of the local administrative unit (canton), two transhumant
herders representatives, two sedentary people representatives and one representative from
civil society’s organisations.

Our analysis of the composition of RFBS coordination unit reveals that its members are
not representative of the social and political diversity of the area.

Sedentary people

The Zakouma’s area is governed by seven different cantonal headmen, each with specific
political stakes and often conflicting relationships. These people represent different parts of
the park’s periphery, where production systems and livelihoods have to deal with varied
factors (pastoral settlements, soil problems, water problems, effect of migrations, distance
to markets, absence of roads, etc.). The RFBS coordination unit involves only 2 of the 7
cantonal authorities for the land management negotiation process, although biological
corridors lead to major land use restrictions. Strong land tenure conflicts between cantons
or between cantons and the coordination unit can be expected due to these biological
corridors. This threat is major in the north of the RFBS where there is already a territorial
conflict between two canton heads, precisely in the area where the northern corridor is
supposed to be set up (Edderai 2007). The biological corridors implementation without real
prior negotiation process will lead to land tenure conflicts, mainly because the northern
part of the RFBS is a major sorghum area and the main pastoral zone.

The fact that only two “sedentary people representatives” and “one representative from
civil society’s organisations” are included in the RFBS coordination unit is another socio-
political problem since canton headmen are the key sedentary local authorities for land use
and access to natural resources. This overlap between the coordination unit and existing
political structures, lead to confusion among local people and is a threat to the existing
balance of political power.

Mobile people

Transhumant herders are represented by only 2 persons in the RFBS coordination unit, too
low a figure to represent the diversity of strategies of pastoral groups concerned by the
park’s edges.

It has also to be highlighted that mobility is not taken into account in the zoning
proposition. There is no possibility of seasonal use rights inside natural savannas and the
future biological corridors, and no prior negotiation process has been planned involving
pastoral actors.

The focus of the management plan on agricultural—as opposed to pastoral—dynamics
indicates that the issue of pastoral use in natural savannas around the park has been
overlooked.

As we saw, transhumant herders are key stakeholders in land use dynamics and, due to
their mobility, essential partners for the setting up of biological corridors, but they have not
been integrated into the negotiation process of the conservation project, which focuses
(even with lack of social relevance) on sedentary people.

The social acceptability of these ecological corridors should be discussed, integrating
the modifications generated in the frame of sedentary/mobile stakeholders’ micro-local
negotiation processes.
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Discussion
Integrating mobility based strategies in land management

Peripheries of protected areas in Sub-Saharan Africa are the site of various kinds of
migrations of animals and people. These are both seasonal cattle movements and annual
migrations of animals may cover much longer cycles which need to be re-situated within a
given historical, political and demographic context (e.g. agricultural frontiers, mining). To
illustrate this, see for example Boutillier and Schmitz (1987) for the flood subsidence
system in the Senegal River valley; Alexandre and Binet (1958) on mobility in forest
environments in the West Congo Basin; or Condominas (1980) on the notion of social
space and time. These movements are overlaid and intersected in time, and take place at
scales ranging from the local to the international. Within a gradient of mobility, different
examples range from enclosed farming systems (no mobility) to specialised systems
(mobility inside hunting and gathering territory or slash and burn), extensive livestock
production (mobility over extensive rangelands) and even agro-silvo-pastoral systems
(mobility over vast areas through shifting cultivation and/or extensive livestock husbandry
for example). Such communities, be they Pygmies, Boschiman, Peul, Kota and the like, are
organised in “moveable systems” and their natural resource use strategy is based on their
movements (See in particular Bahuchet 1992 for the Aka and Mbuti Pygmies; Lee 1979 for
the Kung San; Clanet 1994; Stenning 1959; Bonte 1981 and Dupire 1996 on pastoral
mobility).

However, most conservation and development projects are designed to take care of
sedentary populations. Public policies regularly encourage sedentary ways of life, mobility
being considered as an obstacle in controlling people. The “multi-scale” nature of pastoral
use systems (varied production, marketing and, above all, negotiation areas) makes them
not easy to be controlled (logistical difficulties and poor understanding of the whole set of
decision making processes). Consequently, the institutionalisation of “pastoral land” has
not been imposed as part of land management projects on the edge of protected areas, with
one or two rare exceptions.

Land tenure challenges at the edge of protected areas

At the root of any land tenure dispute there often lies an accumulation of issues and
problems, among which land issues tend to top the list, especially in relation to pastoral
land areas or land access restriction for conservation purposes (Toutain et al. 2003; LEAD
FAO/CIRAD 2005). It is actually very rare that a pastoral area is delimited and that its use
for livestock-rearing purposes is officially recognised by the authorities (Clanet 1994;
Dupire 1996). This is even more the case when land use is seasonal, and when land users
are not permanently present. Suitable pastoral land management tools (comparable to the
registration of farmlands) and laws are lacking, especially in countries such as Chad where
extensive livestock farming carries at least as much weight as agriculture-crop farming in
the national economy (Barraud et al. 2001). What are usually involved are rules and
regulations governing access, based on traditions and customs and on ancestral entitle-
ments. Such rules rapidly show their limits in the event of strong conflicts. The manage-
ment of pastoral lands at the edge of protected areas present difficulties because most of the
time, they are shared in a multi-functional and adaptive approach, between transhumant
herders and sedentary people without legal recognition (Binot and Joiris 2007).
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The “W” Transfrontier Park pastoral land management experience

Transhumant herders’ integration into PAs’ land management has been experimented in
the regional conservation ECOPAS-W Park Programme in West Africa. We present here
the main elements of this experience, in order to feed the reflexion initiated around Zak-
ouma’s management programme.

The inclusion of transhumant herders in the management of a protected area and its
periphery is conditioned, on the one hand, by a healthy, lasting and sustainable state of land
sharing between sedentary and temporary inhabitants and on the other hand, given the
attraction exercised on herders by water and grazing resources, by the guarantee that the
periphery can satisfy the fodder requirements of livestock, without herders having to
venture illegally into the conservation areas (Convers et al. 2007; Toutain et al. 2003).

The management of pastoral resources in a conservation context needs to be addressed
under specific terms of reference. Negotiations must be held to take into account the
strategy and claims of transhumant herders. Negotiating parties must include herdsmen,
large land owners, protected areas agencies, local elites and government representatives.
The regional conservation ECOPAS-W Park Programme in West Africa provides an
example where such a negotiating process took place, tending to improve land access for
herders nearby the protected areas and its peripheries (Convers et al. 2007).

This process was initiated in 2000 by the managers of the regional park when it was
established through scientific studies that most of the core protected area was occupied by
illegal transhumant cattle during the annual dry season (roughly from November to May).
This strategy was chosen by the transhumant herders in order to avoid conflicts with local
farmers, mainly cotton producers (Toé and Dulieu 2007). This situation was especially
important in the Benin sector (a huge area with few roads and a high level of poaching). In
terms of conservation, the inexorable decline of elephants and other flag species mammals
(Lamarque 2004), characteristic of the fauna in the West African sub-humid climate
savannas, brought the parks’ managers (the ECOPAS Programme, funded by European
Union from 2001 to 2008) and concerned governments (Benin, Niger and Burkina Faso)
into a discussion and negotiation process (Alhadji Boni, in Lamarque 2004) in order to
design an action plan.

One of the very first priorities of the action plan was to have a clear view of the situation
of transhumant cattle movements including the big issue of the transborder movements
towards Benin: every year, a lot of conflicts were occurring, when herds from North
(Burkina Faso and Niger) entered the Park illicitly, and crossed borders (Convers et al.
2007). At that time, the official Benin administration reaction was to declare the pene-
tration of foreign herds on national territory unlawfully.

As aresult of the analysis of this tense situation led by the ECOPAS Programme (Toutain
et al. 2003), it was decided to start a negotiation process including all stakeholders and
appropriate authorities (local administrations, traditional chieftains, rural organisations, etc.)
in each of the three countries concerned. In February 2004, a regional meeting, organised
under the umbrella of the regional West African political organisation WAMU (UEMOA)
and with the support of the ECOPAS-W Park Programme, validated a set of measures
including a rehabilitation of the old traditional transborder livestock routes, the creation of
new transborder routes, and at the same time, identification of dedicated dry season pasture
areas, including the buffer zones of the Benin W Park and various protected areas.

The main interest of this agreement was that it was based on an actual participatory
negotiation. On the one hand, with the transhumant cattle having left the Regional Park
core area, a visible impact was the increase of wild mammals’ populations. On the other
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hand, this agreement had a crucial positive impact on herder’s livelihoods. It is obvious
that the legitimacy of the ECOPAS Regional Programme, founded on high level political
will, as well as the status of UNESCO-MAB Biosphere Transfrontier Reserve of the
protected area (UNESCO 1996)—allowing the possibility of specific human uses of buffer
zones—played an important role: i.e. environmentally friendly activities such as monitored
dry season grazing and the direct implication of the three heads of states, through their
administration, had both a crucial impact on the elaboration and the achievement of this
negotiation process. However, the fact remains that a clear understanding of the context
and present interactions was a prerequisite to action. Besides, the whole process was
carried out with a real dialogue with local communities, including an efficient circulation
of information and an appropriate use of media. These last points were probably keys to
success.

In the ZNP land management case, the existing legislation and land management
proposition fail currently to integrate such a multi-sector approach (e.g. integrating agri-
cultural, pastoral and environmental issues) based on participatory negotiation process.

Negotiation processes for land access

In Central Africa, customary and traditional area of land, corresponding more exactly to
areas of land used and/or farmed by a given community (Mendras 1976; Karsenty and
Marie 1998), have the characteristics of having blurred and changing boundaries, as
opposed to the geometric areas planned as part of management and development plans,
with fixed and clearly defined boundaries (Fig. 6). Such customary areas are the object of a
system of appropriation that is being constantly negotiated at the micro-local level,
between the members of a community or the members of bordering communities, within
the same economies (between sedentary cultivators or agro-pastoralists, for example), or
between communities practicing quite distinct economic systems (for example between
sedentary cultivators and transhumant herders) (Binot and Joiris 2007; Barriere and
Barriere 1997).

In the specific case of protected area management, a zoning process (e.g. land man-
agement plan) involves, on the part of local populations, a modification of their rela-
tionship to the environment: new representations of nature; new strategies of land use and
livestock production; new methods of access to resources; new forms of control over this
access, and new ways of distributing and sharing out the resources available within the
group and between the groups.

These zoning arrangements involve significant operations of local socio-economic and
political changes. The sphere of influence of traditional authority in terms of rules and
regulations for the use of natural resources and for land management (as in central Chad,
where the sultanates have complete control and command over land issues) cannot be
ignored. From the viewpoint of local users, zoning and land management give rise to a
series of socio-economic and ecological changes within land-use dynamics: changes in
agriculture, hunting and gathering areas, type of resources available, etc. These changes
induce modifications inside social organisation between users, especially in the negotiation
of rules for land access.

It is important to bear in mind that these changes are generally little known by the
manager of a protected area, because the zoning is designed without taking into account the
existence of local social dynamics of land use.

In the case of land areas shared—on a seasonal basis—between transhumant herders
and sedentary people, as in ZNP’s context, these issues need special attention in order to
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maintain the multi-functionality of land, including pastoral and agricultural uses balance,
vouching socio-economic balance.

Involving herders within a dialogue and negotiation approach, means for the PA’s
manager to acknowledge the dynamic aspect of relations between parties in a multi-
functional approach for managing grazing lands and cultivated areas. The challenge of
protected area’s management in the agro-pastoral context lies in the capacity of coming up
with a flexible management and consultation plan, suitable for integrating the dynamics
which hallmark zones bordering protected areas.

Conclusion

Despite the various difficulties, most conservation projects involving protected areas land
management in Sub-Saharan Africa contribute to the learning process of integrated con-
servation and development programmes’ implementation. The main difficulty lies in the
management of land tenure issues and rules of access at the interface of conservation and
production areas.

The mobility that hallmarks pastoral production systems in Africa is not sufficiently
taken into account in protected areas management plans. Mobility involves assessing
territorial management on different time scales (seasonal periods) and different spatial
scales (including people who may not be present in a given area at the time of negotiation).

The zoning of protected area’s buffer zones, in the frame of land management plans, has
strong impact on local land tenure issues linked to pastoral use and/or farming strategies.
First, it induces sociological repositioning that implies deep socio-political modifications.
Then, it has strong impacts on local stakeholders’ relationships. These repositioning and
their consequences (negotiation processes, respect for new zoning, etc.) require time to be
truly assimilated by local parties concerned.

Acknowledgments The authors thank sincerely Emmanuel Torquebiau and Russell Taylor for their
patient critical reading of this paper.

References

Abdoulmali AA (2005) Typologie des élevages périurbains de Ndjamena. Theése de doctorat en médecine
vétérinaire. Faculté de pharmacie et d’odontostomatologie de Dakar, p 110

Adams MA, Aveling R, Brockington D, Dickson B, Elliott J, Hutton J, Roe D, Vira B, Wolmer W (2004)
Biodiversity conservation and the eradication of poverty. Science 306(5699):1146-1149

Agreco/Geie-Seca-Cirad (2006-2007) Plan de gestion de Zakouma et sa périphérie (2007-2011). Version
provisoire du Plan de gestion, Rép. du Tchad, p 183

Alexandre P, Binet J (1958) Le groupe dit pahouin (Fang, Boulou, Béti). Presse universitaire de France.
Coll. Monographies ethnologiques africaines de 1’Institut international africain, Paris, p 152

Aubréville A (1949) Climats, foréts et désertification de I’Afrique tropicale. Société d’Editions Géog-
raphiques, Maritimes et Coloniales, Paris, p 351

Bahuchet S (1992) Spacial mobility and access to the resources among the African Pygmies. In: Casimir M,
Rao A (eds) Mobility and territoriality: social and spatial boundaries among foragers, fishers, pasto-
ralists and peripatetics. Berg, New York, pp 205-257

Barraud V, Saleh OM, Mamis D (2001) L’élevage transhumant au Tchad Oriental. Vétérinaires Sans
Frontiéres, Ministere de 1’élevage, Ministere de I’environnement et de I’eau, AGB, N’djamena, Rép. du
Tchad, p 133

Barriere O, Barriere C (1997) Le foncier-environnement: Fondements juridico-institutionnels pour une
gestion viable des ressources naturelles renouvelables au Sahel. Etude FAO législative, Rome, p 60

@ Springer



Biodivers Conserv

Beinart W, McGregor J (eds) (2003) Social history and African environments. Ohio University Press/
Oxford, Ethens

Binot A (2000) Mission d’appui pour la mise en place d’un plan d’aménagement dans le parc national de
Zakouma, Tchad, France, CESET, p 56

Binot A (2005) Une analyse de la gestion Participative en Afrique Centrale. Compte rendu des activités de la
composante Ethnoécologie appliquée du projet GEPAC. ULB/CIRAD, Rapport final

Binot A, Joiris DV (2007) Foncier et conservation de la faune en Afrique subtropicale. Reégles d’acces aux
ressources naturelles et a la terre pour les riverains des aires protégées. In: Karsenty A, Binot A (eds)
Les frontiéres de la question fonciére: enchassement social des droits et politiques publiques. Vertigo
7(4):1-12

Binot A, Touré I (2004) Cadrage méthodologique sur le diagnostic général de I’élevage transhumant et les
logiques d’acteurs dans I’exploitation des ressources naturelles dans le Sud-Est du Tchad : projet
Interaction Elevage Faune Sauvage Environnement (IEFSE). Rapport final. Montpellier. CIRAD-
EMVT 10(4):82

Binot A, Hanon L, Joiris DV (2007) La gestion des périphéries d’AP: Le cas du parc national de Zakouma
(Tchad). Case study, projet GEPAC (ULB), Délégation de I’UE en RDC, http://www.ulb.ac.be/socio/
anthropo/Gepac/pdf%?20zakouma%202.pdf

Binot A, Joiris DV, Hanon L (in press) Formatage des instances participatives et échec de la sécurisation
fonciere: la gestion sociale des aires protégées a I’épreuve du terrain en Afrique Centrale. In: Joiris DV,
Bigombe Logo P (eds) La gestion « participative » des foréts en Afrique centrale. doctrines, logiques,
pratiques. Ed. Quae, France

Blanc-Pamard C, Fauroux E (2004) L’illusion participative: exemples ouest-malgaches. Autrepart 31:3—19

Bonte P (1981) Ecological and economic factors in the determination of pastoral specialisation. J Asian Afr
Stud 6(1):33-48. doi:10.1177/002190968101600104

Boutillier J, Schmitz J (1987) Gestion traditionnelle des terres (systemes de décrue/systeéme pluvial) et
transition vers l’irrigation—Le cas de la vallée du Sénégal. Cahiers des Sciences Humaines 23(3—
4):533-554, ORSTOM, Paris.

Brosius JP (2006) Common ground between anthropology and conservation biology. Conserv Biol
20(3):683-685. doi:10.1111/j.1523-1739.2006.00463.x

Clanet JC (1994) Géographie pastorale au Sahel central, these de doctorat d’état es lettres (sous la direction
de jean Gallais), octobre 1994, Paris-Sorbonne, p 701

Condominas G (1980) L’espace social. A propos de 1’Asie du Sud-Est. Flammarion, Paris, p 700

Convers A, Chaibou I, Dulieu D, Binot A (2007) Gestion de la dynamique pastorale et développement
territorial en périphérie du parc régional W, Afrique de I’ouest. In: Karsenty A, Binot A (eds) Les
frontieres de la question fonciére : enchassement social des droits et politiques publiques. Vertigo 7(4)

Cornelis D, Saidi S, Hanon L, Bechir AB, Binot A, Koundja N, Mailassem C, Abdoulaye F, Poilecot P,
Gounel C (2005) Carte de végétation et d’occupation des sols du Parc National de Zakouma et de sa
périphérie : Notice détaillée. Projet Interactions Elevage Faune Sauvage et Environnement IEFSE-
LRVZ. Rapport CIRAD-EMVT no 2005/17, p 111

Dolmia NM (2004) Eléments d’écologie de la population d’éléphants du Parc National de Zakouma
(Tchad). These doctorale Engref-Cirad-Curess, p 335

Duffy R (2000) Killing for conservation: wildlife policy in Zimbabwe. Indiana University Press,
Bloomington

Dupire M (1996) Peuls nomades : étude descriptive des Wo*daa*be du Sahel nigérien. Karthala, Paris

Edderai D (2007) Rapport d’activite trimestriel. Expert Technique International en Ecodéveloppement (CPS
06ETI073. Poste basé au Parc National de Zakouma). Trimestre n°2: avril a juin 2007. République du
Tchad. France Coopération Internationale, p 13

FAO (2001) Pastoralism in the new millennium. FAO Animal Production and Health paper 150, Rome, Italy

Fay M, Poilecot P, Ngakoutou E, Tompkins D (2006) Dénombrement aérien total des grands mammiferes
dans le Parc national de Zakouma et sa zone d’influence. MEE/DCFAP/CURESS, Tchad, p 28

GEPAC (2004-2008) Rapport d’activités annuels. Projet Gouvernance environnementale et Gestion
Participative en Afrique centrale. Université Libre de Bruxelles/UE. www.ulb.ac.be/socio/anthropo/
Gepac/

Hanon L (2004) La biodiversité végétale en périphérie du Parc National de Zakouma: état, potentialités,
suivi, impact sur I’intégrité durable de I’aire protégée. Mémoire de DEA, ULB, p 35

Hanon L (2008) Potentialités de gestion concertée des espaces de végétation naturelle en périphérie du Parc
National de Zakouma (Tchad). Theése de doctorat en Bioingénierie, Ecole interfacultaire de Bio-
ingénieurs, Université Libre de Bruxelles, p 187

Hanon L, Binot A, Lejoly J (2008) Vers une gestion concertée des territoires périphériques d’une aire
protégée africaine? Le cas du Parc National de Zakouma au Sud-est du Tchad. In: Arnoldussen D,

@ Springer


http://www.ulb.ac.be/socio/anthropo/Gepac/pdf%20zakouma%202.pdf
http://www.ulb.ac.be/socio/anthropo/Gepac/pdf%20zakouma%202.pdf
http://dx.doi.org/10.1177/002190968101600104
http://dx.doi.org/10.1111/j.1523-1739.2006.00463.x
http://www.ulb.ac.be/socio/anthropo/Gepac/
http://www.ulb.ac.be/socio/anthropo/Gepac/

Biodivers Conserv

Binot A, Joiris DV, Trefon T, Roulet PA, Assenmaker P (eds) Gouvernance et environnement en
Afrique centrale: le modele participatif en question. Editions du MRAC, Tervuren, Belgique,
pp 161-187

Hulme D, Murphree M (eds) (2001) African wildlife and livelihoods: the promise and performance of
community conservation. Heinemann, Portsmouth

Igoe J, Brockington D (2007) Neoliberal conservation: a brief introduction. Conserv Soc 5(4):432-449

Karsenty A, Marie J (1998) Les tentatives de mise en ordre de I’espace forestier en Afrique centrale. In:
Rossi G, Lavigne Delville P, Narbeburu D (eds) Sociétés rurales et environnement. Karthala, Paris

Lamarque F (2004) Les grands mammiféres du Complexe WAP. ECOPAS, Ouagadougou-Montpellier

LEAD FAO/CIRAD (2005) Espaces pastoraux et aires protégées: Du jeu politique aux enjeux de conser-
vation de la faune, 2éme conférence électronique LEAD, 2004-2005. http://www.virtualcentre.org/fr/
frame.htm

Lee RB (1979) The Kung San. Cambridge University Press, Cambridge

McShane O, Wells MP (eds) (2004) Getting biodiversity projects to work. Towards more effective con-
servation and development. Biology and resource management series. Columbia University Press, New
York, p 442

Mendras H (1976) Sociétés paysannes. Eléments pour une théorie de la paysannerie. A. Colin, Paris

Moseley WG, Ikubolajeh Logan B (eds) (2004) African environment and development: rhetoric, pro-
grammes and realities. Ashgate, Burlington

PAM (2007) Enquéte rapide sur la situation socioéconomique et alimentaire des déplacés et des populations
hotes a I’Est du Tchad. Analyse et cartographie de la vulnérabilité. Mars 2007. Programme Alimentaire
Mondial/Tchad, Nations Unies, p 33

Poilecot P, Boulanodji E, Taloua N, Djimet B, Ngui T, Singa J (2007) Parc national de Zakouma : des
€léphants et des arbres. Bois Forets Tropiques 291(1):13-24

Raimond C (1999) Terres inondées et sorgho repiqué. Evolution des espaces agricoles pastoraux dans le
bassin du lac Tchad. These de doctorat en géographie. Univ. de Paris I, Panthéon Sorbonne, U.F.R. de
géographie. France, p 580

Robbins P, Mcsweeney K, Waite T, Rice J (2006) Even conservation rules are made to be broken:
implications for biodiversity. Environ Manag 37(2):162-169. doi:10.1007/s00267-005-0009-5

Rodgers PJ (2005) Africa, Africanists and wildlife conservation. Afr Stud Rev 48(1):143-153. doi:
10.1353/arw.2005.0036

Stenning D (1959) Savanna nomads. Oxford University Press, Londres, p 359

Toé P, Dulieu D (2007) Ressources naturelles entre conservation et développement. L’Harmattan, Paris

Toutain B, Dulieu D, Kagone H, Paris A, Convers A (2003) Wildlife reserves and pastoralism in tropical
Africa: multiple use or competition for resources? The case of transhumance around the regional park
of W. Durban, VIIth International Rangeland Congress, July 2003, p 5

UNESCO (1996) Réserves de Biosphere: la Stratégie de Séville et le cadre statutaire du Réseau mondial.
Paris

Wells M, Brandon K, Hannah LJ (1992) People and parks: linking protected area management with local
communities. World Bank, Washington, DC, p 99

@ Springer


http://www.virtualcentre.org/fr/frame.htm
http://www.virtualcentre.org/fr/frame.htm
http://dx.doi.org/10.1007/s00267-005-0009-5
http://dx.doi.org/10.1353/arw.2005.0036

	The challenge of participatory natural resource management with mobile herders at the scale �of a Sub-Saharan African protected area
	Abstract
	Introduction
	Materials and methods
	ZNP&rsquo;s location
	Socioeconomic context

	ZNP&rsquo;s land use and land management
	Zakouma&rsquo;s agro-pastoral land use
	Zakouma&rsquo;s management context
	Sedentary people
	Mobile people


	Discussion
	Integrating mobility based strategies in land management
	Land tenure challenges at the edge of protected areas
	The ‘‘W&rdquo; Transfrontier Park pastoral land management experience
	Negotiation processes for land access

	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


