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1 Introduction: purpose and approach

The need for a holistic approach to ecosystem management has emerged with
renewed force since the signing of the Convention on Biodiversity (CBD). From the
local to the global scale, multiple stakeholders in conservation are now recognised,
and research is revealing complex interactions in every landscape, subject as always
to the forms of management intervention imposed by individuals, communities,
peoples, institutions and corporations. Under most development scenarios, these
people will continue to be responsible for the everyday decisions that collectively
determine the sustainability of vast landscapes, such as the semi-arid drylands of
Africa.

The poverty reduction agenda of the Millennium Development Goals calls for
interventions in which equity among beneficiaries is a prime consideration - a priority
to which many conservation projects in the past paid scant regard. The balance now
sought between sustainable ecosystem management and enhanced livelihood
security for the poor requires both a theory and a strategy. The Ecosystem Approach
developed by the CBD represents a learning strategy that brings together local with
scientifically based knowledge.

1.1 A Dryland Case Study

Drylands i typically i are very extensive and tend to cross national borders. While
many have little relief, they are environmentally heterogeneous and multiple scales
are required to understand them. Different users perceive and exploit them in a
variety of ways (Kowal and Kassam, 1978). Variability from year to year (especially
in rainfall) and rapid economic, political or demographic change in the longer term
necessitate flexibility, adaptability and innovativeness on the part of their inhabitants.
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the numbers who can live there and the substance of their livelihoods (Mortimore,
1989, 1998). Drylands do not exist in isolation: economic symbiosis with more humid
regions, towns and overseas migrant destinations, always important, has become
quite critical for sustainable livelihoods. This characterisation is based on the
Sahelian region in particular (Raynaut, 1997); however, it is believed to be
representative of tropical drylands in poor countries.

Research in the drylands has not adequately informed policy. It is now generally
agreed that environmental planning and management should be decentralised, but
appropriate institutions are often lacking at the local level. New thinking about
integrated ecosystem management must therefore be translated into effective,
accountable and democratic planning, negotiating processes, and decision making.

The purpose of the case study is to capitalize on the lessons learnt from the
application of the EA as a means to the end of managing dryland ecosystems
sustainably, and ensuring the livelihoods of the people and the conservation of the
natural resources.

People and their use of landscape and biodiversity are at the centre of ecosystem
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such as donors and conservation organisations) should automatically be privileged.
However, conservation, productivity and sustainability (outside protected areas,
where the focus of conservation efforts is now shifting) all depend on decisions made
by local managers, a majority of whom are poor and small-scale farmers or livestock
producers. The institutional framework governing access to natural resources, and
the distribution of benefits from their use, is thus intimately linked in situ with the
ecosystem itself. Both have evolved together, modified during several millennia of
occupation and exploitation.

1.2 Selection of the study area

The Niger-Nigeria border region has attracted attention since colonial times as an
area of alleged natural resource degradation, potential desertification, and economic
marginalisation. There have been numerous development projects on both sides of
the border (e.g., the Projet du Développement Rural de Maradi, in Niger, 1978-1984;
the North-East Arid Zone Development Programme, 1990s, and the Katsina
Afforestation Programme, 1990s, in Nigeria). A new proposal for a major, long-term
(8 years) programme (Integrated Ecosystem Management in Shared Catchments
between Niger and Nigeria - SCNN) has been approved for funding by the Global
Environment Facility (GEF), and began to be implemented by UNEP through the
Niger-Nigeria Joint Commission (NNJC) in 2006.

The Niger-Nigeria border region is characterised by extensive, flat drylands, in which
transhumant livestock herders move several hundred km north and then south again
each year, following the rains and the grazing; where sedentary farmers grow crops
along a south-north gradient of diminishing rainfall and increasingly erratic
distribution; and population density is increasing as a result of both natural increase
and immmigration from more densely settled areas in the south. The study focuses
on rainfed dryland ecosystems, in which wetland ecosystems play a subsidiary role.

The sites selected are representative of the trans-borderregi on i n whi ch

cat chment s 6JC fojectt deoarr. T Muild on, and add value to earlier
research, activities of the EA case study took place in the following villages and their
local government areas:

1 Maradi Region - formerly Department, Niger (listed from north to south, dry to
less dry): Dan Kulu, Serken Hausa, and Magami.

I Jigawa and Kano States, Nigeria (listed from north-east to south-west, dry to less

dry): Dagaceri and Tumbau (Mortimore and Adams, 1999)

The five villages together comprise a 400km transect from the desert margin (or
northernmost limit of rainfed farming) through Sahelian environments of diminishing
aridity and riskiness to the edge of the Sudanian biome, and from average annual
rainfall of <400 mm to >600 mm.

Given the challenging realities of a dryland environment, the aims of developing an
integrated Ecosystem Approach to research for development must include: sharing
access to ecosystem goods and services; securing equitable benefits for livelihoods;
conserving biodiversity and ecosystem integrity; maintaining or improving biological
productivity; and building institutional sustainability.

1.3 Approach and methods

The primary methods used were structured group or individual discussions,
supplemented by inventories of biodiversity (as defined by user groups), livelihood
and technical options, and some participatory mapping of ecosystem resources or
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were integrated with science-based indicators. In Nigeria, main emphasis was placed
on stakeholder focus groups and village meetings; in Niger, on key informants
interviewed on their farms. Following the conclusion of field enquiries, a micro-project
linked to biodiversity protection was identified and set up by the communities. The
purpose of this exercise was to learn lessons relating to the mobilisation of
institutional structures for a common purpose in ecosystem management.

2 Stakeholder interests in ecosystem resources

2.1 The nature of ecosystem management

The ecosystem in a natural world is most often conceived of as a discrete spatial and
organisational unit, for example a river basin or catchment. The nesting of

ecosystems appears to demand a matching hierarchy of institutions. Logic suggests
that to mirror natural organisation in such a way offers the best possibility for
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Figure 1: Location of the study villages in Niger and Nigeria

optimising management. However, contradictions arise between ecological, social,
political and economic units. Stakeholder groups are not mutually exclusive but
rather tend to overlap within the local community. As a result it is incorrect to assume
that the summation of all interests in a given location necessarily equates with a
6communityd in the sense of universall
|l earn to manage Ot he
ecosystem management is to be found closer to the ground 7 in understanding the
complex and interactive behaviour of stakeholder groups, achieving consensus within
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groups about ways and means for managing ecosystem services, and enabling
negotiations between competing interests. Such an agenda cannot be imposed from
outside, and the challenge for any conservation or development agency appears to
lie in facilitation, empowerment and incentives.

2.2  Essentials of regional ecology

The essentials of the regional ecology for all five of the villages, from south to north -
Tumbau and Dagaceri in the Kano region of Nigeria and Magami, Serken Hausa and
Dan Kulu in Maradi Department, Niger - are summarized in Box 1.

Box 1: Essentials of regional ecology

1

The temperature and rainfall distributions follow a seasonal pattern: October -
April, May or June dry (relative humidities of <20%); July - September wet
(relative humidities often >80%).

Mean annual rainfall ranges from 200-400 mm in the north (Dan Kulu) to 600-800
in the south (Tumbau), with variations of around 30%.

From the 1960s until the 1990s, average rainfall declined throughout the Sahel
region by up to 33%.

Perennial rivers are scarce, wetlands confined to the flood plains of rivers or inter-
dune depressions. Water table is normally 20-40 m below the ground.

Soils are derived from former dune sands - low inherent fertility, and scarce
organic carbon. They are prone to lose their nutrients over time when cultivated
unless replenished by long fallows or fertilization.

The O6natural &6 vege twaddland (Sahelian ooSudanic): sharmwyg
tree species, regenerating shrubs and perennial or annual grasses and forbs. In
natural depressions, river valleys and around seasonal ponds larger trees benefit
from shallow groundwater and form small areas of dense woodland. The number
of woodland and grassland species identified in the region is reported to be >400.
Under extensive agriculture, woodland has been cleared over very wide areas
and the land converted to fields and fallows. On these fields and fallows, trees
are increasingly protected.

Risk is endemic in production systems owing to the variability of the rainfall and
its associated threats. Livestock keepers try to counter risk by moving herds
seasonally or year-round; farmers try to store surpluses against crop failure and
to find supplementary sources of income. All agriculturalists also invest in
livestock.

The minute adaptations which have to be made between more and less dry areas is
indicated in Box 2, which compares data from Tumbau and Dagaceri. Dagaceri lies
about 100km north of Tumbau.



Box 2: Variations between Tumbau and Dagaceri primary stakeholders

Primary Livelihood Resources

Secondary Livelihood Resources

Farming Livestock Ecosystem-based Other
resources
PRIMARY STAKEHOLDERS FARMING SPECIALISTS
(to whom livestock are also vital for farming)
TUMBAU | Rainfed: Millet.sorghum, Livestock type sheep and Resource availability: Many | Trading;
Resources | cowpeas goats (manure for farm tree species, trees house
highly Irrigated farming in low- fertility); hens; better off also increasingly found on-farm; construction;
integrated: | lying fadama areas: Rainy have milking cattle and work- | grasses rare; stover used for dry season
farming is | season: rice and sugar cane. bulls or donkeys for carts and | fencing, mud for walls, roofs; migr-ation;
impossible | Dry season i some irrigable ploughs. Overall, small flocks/ | small animals found locally; running
without fields herds. monkey and gazelle in forest Koran
livestock Grazing regime reserve. 2 wells. classes for
for - Animals compound-fed in Resource use: children;
manure growing season with cut blacksmithing; carving offering
traction, grasses, weeds and browse wooden tools; selling wood, prayer
ploughing. supplemented with stored wild fruits, leaves, thatch services
fodder. In dry season browse | grass; herbalists; fishing;
millet, sorghum and cowpea hunting bush-meat; mudbrick
residues. making; selling water
DAGA- Similar to Tumbau but Same as Tumbau, Animals Resource availability: Some | trading,
CERI (i) rainfall is lower produce manure for soil degraded secondary house
farming (i) population density much fertility; but there is not woodland. Trees increasing construction,
specialists | lower enough of it - hence the within the settlement and very | dry season
- mainly (iii) the distance to major continued importance of slowly in open fields. migration
indlgen- markets greater fallowing. Land can be Resource use: Same as and dress
ous (iv) no fadama land cultivated annually with Tumbau + weaving and making
Manga + | (iv) growing season shorter: manuring, or for 3-5 years making a variety of products
immigrant | production of early millet with fallowing. May be left using dum palm (Hyphaene
Hausa critical to household food longer to become shrub- thebaica) fronds; pottery.
security. Sorghum chancy - grassland.
depends on rainfall.
PRIMARY STAKEHOLDERS - LIVESTOCK SPECIALISTS
WHO LIVESTOCK TYPE GRAZING REGIME
TUMBAU | Fulani households in the Livestock type Cattle: herds | Grazing regime: Crop residues; fallows;
Settled village combine livestock with | of 20-50 corralled at night. grass strips on the edges of fadama land;
farming, but invest more in cattle corridors between fields. In the dry
livestock) season animals moved south to graze
DAGA- Settled Fulani combining Livestock type: large herds Grazing regime: use grain stovers and
CERI farming with livestock rearing, | of cattle and flocks of sheep community grazing lands,gr ass on f
Settled keeping mostly cattle. Their and goats. fallows (often purchased).
farms are larger than those of Send herds away to dry season grazing 25
local Manga farmers. km south.
TUMBAU | Six groups of transhumant Livestock type 62 cattle and | Grazing regime: grass strips on the edges of
Trans- herders were camping within 12 sheep. fadama land. In the dry season animals
humant the village area at the time of should be moved south to avoid competition
the survey (rainy season). with resident livestock keepers. But some
One group was interviewed. transhumants steal crop residues and cut
browse from privately owned trees".
DAGA- Bororo Fulani from Niger pass | Livestock type: large herds Grazingregime:They compet e
CERI through the area during the of cattle and flocks of sheep unharvested residues and grasses on
Trans- dry season in years when and goats. farmerso6 f al |l oortheuselod
humant their home pastures are community grazing lands and forest reserves.

exhausted.




In the three Niger villages, further north again, individual interviews were held with
about 10 key informants in each. Interesting points were made which confirmed and
amplified the picture from the Nigeria side of the border.

The primary stakeholders in the Niger village Magami are perceived to be: the
resident people, and the transhumant pastoralists. All have common interests in the
vegetation, land, and water, and concerns for the sustainability of rainfall and
woodcutting (for fuel and for construction). In pursuing their interests in ecosystem
resources, these actors draw on a wide range of local knowledge. Stakeholders of
course value their ecosystem primarily for its various use values, and they have been
become more sharply aware of these as resources which used to have no cash value
(such as grasses on field borders) have become scarce and have begun to enter the
market.

Individuals noted that farm yields are better where there are more trees, partly
because leaf litter contributes to soil fertility but also because trees reduce wind
speed and soil erosion. Specialist woodcarvers noted the growing scarcity of the
species best for carving and there was talk of beginning to plant them (though
suitable indigenous species are very slow-growing). The importance of protecting
Hyphaene thebaica was noted here as in Nigeria, and cutting permits are now
required for this species.

Farmers discussed at length the results of population growth and the consequent
increasing demand for cultivable land. Permanent cultivated fields have extended
and fallowing is no longer practised in the fields near the village. Further away it
continues because transport constraints prevent farmers from using manure. To
protect the environment, more trees are needed on both types of land.

Interviewees in Dan Kulu, the most marginal of the five villages, explained their
strategies for using ecosystem services to diversify livelihoods. Investing heavily in
livestock is one. It is also important to encourage natural regeneration and protect
valuable trees when clearing fields.

The inhabitants of both Serken Hausa and Dan Kulu drew field sketches of what they
regarded as their immediate ecosystem. We produce that of Serken Hausa here, as
an example (Figure 2).

3 The functioning and management of ecosystems

In this section we present evidence of ecosystem change, and consider whether
such change is a threat to ecosystem function and sustainable management.

3.1 Changing land use

Unmodified natural vegetation is rare or non-existent, and anthropic factors
omnipresent and persistent. Cultivation or short fallow grassland extends to >70% of
the surface, throughout most of northern Nigeria and southern Niger, even where
population densities are relatively low. This transformation has been accomplished
relatively recently in areas remote from towns and political centres, and in the far
north of Maradi Region; but in Nigeria, dense populations have been associated with
intensively cultivated areas for many centuries and the Kano Close-Settled Zone has
rural population densities in excess of 220/km? and ratios of annually cultivated land
of >80%.



Tumbau. The land use pattern as mapped from air photographs shows 76% in

permanent cultivated fields in 1950 rising to 88% in 1981, at which point cropland

was stabilised. Remaining land consists of a few fallowed fields, patches of

rangel and, cattle corridors and settl ements. i
parklandé of mature trees carefully plbotected
trees/ha, and found both on farmland and within settlements. They are systematically

managed by lopping, pollarding and coppicing and are only felled when dead.

Figure 2: Pictorial field sketch of ecosystem resources: Serken Hausa. This sketch,
a composite of field enquiries with local residents, gives a local view of the
ecosystem with its differentiation of sites for crop and livestock based activities. It
shows awareness of adjacent locations and points of the compass (N: baobab tree;
E: rising sun; S: bag of groundnuts; W: the moon).



